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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pazoBaTeIbHOM MPOTpaMMbl OCHOBHOTO O0IIIero o0pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC 00O, a takxke Ha ocHOBE defiepanibHON paboueil MporpaMMbl BOCITUTAHUS
U C Y4ETOM KOHIEIMIMHM TMPEeNnojaBaHusi ydyeOHOro rmnpeaMera «XUMHs» B
oOpazoBaTelnbHbIX Opranu3anusax Poccutickoit dexeparum.

[Iporpamma mo xumuu Ha€T TpEACTaBICHUE O IEJSX, OOIIeN cTpaTeruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMU Yy4eOHOTO
nmpeamera, yCTaHaBIMBACT 00s13aTeJIbHOE peaMEeTHOE coJiep>KaHue,
npeaycMaTpUBAET pacHpeiesieHUe €ro Io KiaccaM W CTPYKTYpUPOBaHHUE IO
pazzienaM M TeMaM MPOrPaMMbl MO XUMHUH, OMPEACNISICT KOJIMYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHus, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU € YYETOM  MEKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4Yaromuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYaloulerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHUH CIYXHUT OCHOBOWM [JIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poiib UrpatoT (GOopMUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPrud M 00 DBOJIONUHU BEIIECTB B MPHUPOJE, O MyTAX pPEUICHUs TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTrETHUCCKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH IS CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB WX CAMOCTOSTEIBHOW  y4eOHOW  JeSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOJWMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHON IS TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCSl  MEJAaroru4ecku
aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O O0IIEro oOpa3oBaHUs OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XMMHHM UM  HEKOTOPBIX OTAENbHBIX 3HAYUMBIX TOHSATUN
OpraHNYeCKOM XUMUHU.

CtpykTypa cojaepxaHusi porpaMMbl M0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. Cojep:kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHSITHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TIOHSITHI O XMMUYECKOM
peakuuu. OOe 5TH CHUCTEMBI CTPYKTYPHO OpraHM30BaHbl M0 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHsI KAaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepunonnueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHSI O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpeiacTaBiIeHUN 00 JIEKTPOIUTHYECKON AMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEAOBATENILHO OT OJJHOTO
YPOBHS K IPYrOMY, BBITIONHSAS (PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB,
CTPOCHHMS U BO3MOKHOCTEHN MPAKTUUECKOI0 IPUMEHEHHUS U MTOTYyUYECHHS NU3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJISAIOLICH HAYYHOU KAPTHUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPHUPO/Ibl, IEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HaHHMIO U METO/IaM
II0O3HAaHUs B Hayke. M3ydyeHne XMMHH NMPOUCXOAUT C MPUBJICYCHHEM 3HAHMM W3
paHee M3YyYEHHBIX Y4eOHBIX mpeamMeToB: «Oxkpyxkawomuii Mupy», «buonorus. 5—7
Kiaccb» U «du3uka. 7/ Kimaccy.

[Ipy w3ydeHUHW XUMHUU MPOUCXOTUT (opMHpOBaHHME 3HAHUNH OCHOB
XUMHYECKOM HayKH KakK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
JEeSATENbHOCTH YEJI0BEKA U KaK OJTHOI'O M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBIL. 3a1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMUUYECKUX 3HAHUNA —
BaKHEHIINX (PAKTOB, OHATHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHHUM, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, A3blKka HAyKH, B PUOOILEHNN K



HAyYHBIM METOJaM TIO3HAHUS MPH U3YYCHUU BEIIECTB U XUMHUYCCKUX PEAKIIUH, B
dbopMHUpPOBAaHUY U PA3BUTHH IMO3HABATEIIHLHBIX YMECHHI U UX TPUMEHEHUHU B y4eOHO-
MO3HABATENbHON M y4eOHO-MCCIEA0BATEIbCKON AEITEIbHOCTH, OCBOCHUH TPABHII
0e30MmacHOro o0panieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (¢opMupoBaHHE WHTEIUICKTYadbHO pa3BUTON JMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HHU;

— HampaBJIICHHOCTh OOYy4YeHHMss Ha CHCTEMaTH4ecKoe MpHOOIIeHHE
O0yJalolMXcs K CaMOCTOSITEIBHON IM03HABATEIBHON [EATEIBHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUA, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecreueHne yClIoBUH, CIOCOOCTBYIONTUX MPHUOOPETEHUIO 00yJarOIITUMUCS
OIbITa Pa3HOOOPA3HOW JEATEIHPHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIINI), UMCIOIIUX YHUBEPCAIbHOC 3HAYCHHE IS
Pa3IUYHBIX BUOB JICITCILHOCTH;

— ¢opmupoBanue 00meld (QYHKIIMOHATFHOM ¥ E€CTECTBEHHO-HAYYHOMN
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ys] 3HAHUSA M OIBIT, MOJyYeHHBbIE MPU H3YyUYEHUU
XUMHH, TPUMEHATD UX MPU PEIICHUH MPOOJIeM B OBCEITHEBHOW KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHEe Yy OOYy4YalOIIMXCA T'yMAHUCTHYECKUX  OTHOIICHHH,
NOHUMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM NESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHOMN CPEIbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduisi M HAMPABICHHOCTH JaTbHEHIIETO
o0yJeHHUS.

OO611ee 4rcio YacoB, OTBEIEHHBIX I U3YUYCHHSI XUMUHU Ha YPOBHE OCHOBHOTO
obmero obOpa3oBanus, coctraBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiacce — 68 JacoB (2 gaca B HEJeIi0).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEIIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3eneHus cMecei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKUE dIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢popmyia. BaleHTHOCT, aTOMOB XUMUUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COCIMHECHUH.

KonnuecTBo BemectBa. Mosib. MosipHas Macca. B3auMoOCBs3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuétel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

Ou3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peaklus U €€ MpU3HAKHU.
3aKOH COXpaHEHHMS MacChl BEIIECTB. XHMMHUYECKHEe ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKINi (COeAMHEHUS, Pa3IOKEHUS, 3aMEIlIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaToOpuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHHUE M OIHMCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIo/IeHHe
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE MPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakUui (pas3iioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3loKeHHUe THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHUsl CMeCcel: C MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYNUCTKH TTOBAPEHHOU
coilv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAaHUE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUuTe 1M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemlecTBo. HaxoxkzaeHue Kuciopona B MNpuponae, (PU3MUEeCKue U XUMHUYECKUE
cBoiictBa (peakiuu ropeHusi). Okcupabl. Ilpumenenune xkuciopona. CrnocoOsl
MOJIyYeHUs KHUCIOpoJa B Jlaboparopud ©  OpombllieHHOCTH. Kpyrosopot
KHUCJI0poa B ipupojie. O30H — alyloTponHas MOJAU(PUKALMS KUCIOPOIa.



TeroBolt 3P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJICHHE TapHUKOBOIro 3 (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxkaenne Bogopoaa B Ipupoe,
dbu3nYeCcKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOObI mofydeHus. KucnoTsl
U COJIH.

MounsipHblii 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbL. Boma kak pacTtBopuTesib. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OUMCTKA PUPOJAHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHJOB:  cosieoOpasytoniue (OCHOBHBIE, KHCIOTHbIe, aM(pOTepHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. duzmueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyyeHne OKCUuaoB.

OcHoBanms. Knaccudukamuss ocCHOBaHWM: WIENOUYM W HEPACTBOPUMBIE
ocHoBaHMsl. HoMmeHnkiatypa ocHoBaHuil. DPU3MYECKHME M XUMHUYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. @usznyeckue u
XUMHYECKHEe CBOMCTBAa KHUCIOT. Psan axkruBHoct meraimnoB H. H. bexerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkinarypa coseil. dusznueckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKAY KJIaCCaMH HEOPraHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEIEIICHUE COAEPKAHUS KUCIOPOa B BO3yXE, MOIYyUYEHHE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOJAa, HaOIo/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3aMy OKCHJIOB M OTIHCAHHE
WX CBOWCTB, TMOJy4YeHUE, coOMpaHWE, pACIO3HABAaHME M W3YYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3auMojerncTeue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
MCIIOJIb30BaHUE BUEOMATEPUAIOB), HAOIIOAeHUE O0PA3IOB BEIIECTB KOJIMUYECTBOM
1 wmomb, uccnenoBaHWe OCOOEHHOCTEW pACTBOPEHUS BEIIECTB C PA3THYHON
PacCTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOU JOJIEU
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJBl C METaNIaMH (HaTpUEM U
KaJlbliieM) (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BELIESCTB PA3IMYHBIX KJIACCOB, HAOIIOICHIUE N3MEHEHUS
OKpAaCKy MHAWKATOPOB B pACTBOPAX KUCJIOT U HIEJI0YEH, U3yUCHNUE B3aUMOACHCTBUS



okcuna meau (II) ¢ pacTBopoMm cepHOM KUCIOTHI, KUCIOT ¢ METa/NIaMH, PEaKIUi
HEUTpAIN3alluY, MOJyYEHHE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJlla APYTUM U3 PacTBOpa COJIU, PEIICHUE YKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHenIune Kiaccbl HEOPraHUIECKUX COCIUHEHUI.

IHepuoagnuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHYECKUX dJeMeHToB. [loHsTHe o
IpYIINax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE U IICJIOYHO3EMEJIbHBIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHBIE OKCHJIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucteMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpaeneena. Kopotkonepuoanas u ninuaHonepuoanas popmsl [lepronnueckoit

cuctembl xumuueckux annemeHtoB J[. M. Menneneesa. Ilepronabl U Tpyniibl.
DU3NYECKUN CMBICII MOPAIKOBOTO HOMEpa, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  00o0yiouek aTtomMoB TepBbIXx 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremnl JI. M. MenaeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoi cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJnyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB M0 TPYIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [leproguyeckoil cucTeMbl XUMUYECKHUX
BJIEMEHTOB U Pa3BUTUA Haykh W npakTuku. [[. . MenaeneeB — y4y€HbIM H
IpaK/IaHHH.

Xumuueckass cBsA3b. KoBalieHTHass (HOJspHAasT M HENOJSpHAs) CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKHUX 371€MEHTOB. VIOHHAs CBS3b.

Crenenp okucneHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchbl OKUCIEHUS U BOCCTAaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3IloB BEHIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJCHCTBHUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M WIEJI0YEH, IMPOBEJCHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmubnie ceasu

Peanuzanmst MeXmpeaMeTHBIX CBS3€H MpU M3YYCHWH XUMUKM B 8 Kiacce
OCYILIECTBIISIETCS. 4YE€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIOIMIMXCSA CUCTEMHBIMU Ul OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO01muMe ecTeCTBEHHO--HAy4YHbI€ MOHATHSA: HAy4YHbIN (akT, runoresa, TEOpus,
3aKOH, AaHaJU3, CHUHTE3, KiIacCuPUKaluusg, MNEpPUOAUYHOCTh, HaAOIIOACHHE,
AKCIIEPUMEHT, MOJIETMPOBAHKE, U3MEPEHHUE, MOJIENb, SIBJICHUE.

®duszrka: Matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHU/I, U30TOMBbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TeJIO, OO0BEM,
arperaTHOe COCTOSIHME BeEIlecTBa, ra3, (U3WYecKue BEIUUYUHBI, E€IUHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE37b1, CONHIIE.

buonorus: ¢otocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpAIIbI, TOPHBIE TOPOABI, TTOJIE3HBIE
HCKONaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKIHsA

[lepuonuueckuii 3akoH. [lepuonuyeckasi cuctemMa XUMUYECKUX AJIEeMEHTOB /.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHYECKUX AJIEMEHTOB MEPBIX TPEX MEPUOJIOB, KAJIHs, KAIBLIUS U UX COCAMHEHHM
B COOTBETCTBMM C TIOJIO)KEHHEM »dJeMeHTOB B Ilepuomuyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BHJbI XUMHYECKOW CBSI3U. THUIBI KPUCTAIITUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTUYECKON PEHIETKU U
BUJIa XUMHUYECKON CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBa BEIECTB, OTHOCAIIMXCS K Pa3IU4YHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUM, TeHETUYECKas CBSA3b HEOPIraHMYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuid Mo pa3iIudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYAaCTBYIOLIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCJICHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUYECKHE PEAKIUU, TEPMOXUMHUIECCKUE
YpaBHEHHSI.

IlonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusX. [IoHATHE O TOMOT€HHBIX U Ie€TepOTreHHBIX
peakuusx. llonstue o xkarammse. [loHsTHe 0 xuMHUecKoM paBHOBeCcHH. DaKTOPHI,
BIUAIOIIME HAa CKOPOCTh XMMHMYECKOW pEaKIUMU M TMOJO0KEHHE XHMHYECKOIrO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  AJEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue YpaBHEHUM

OKHCIIUTEIbHO--BOCCTAHOBUTEIIPHBIX ~ PEAKIUi ¢  HCIOJB30BAHHEM  METO]Ia
AJICKTPOHHOTO OanaHca.



Teopust JIEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IHMCCOLMALMU BEIIECTB C Pa3JIMUYHBIMA BUIAMHU
XxuMH4ecko cBsa3u. Crenenpb nucconuanui. CUabHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MpOTEKaHUsI peakluii MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUS peakiui. CBONCTBAa KHUCIOT,
OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOIUTUYECKON TUCCOLUUALIUU.
KauecTBeHHbIe peakiinu Ha HOHBL. [[oHATHE O THIpOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HEMETAUIoB (rpadura W amMmasa), CIIOXKHBIX BEIECTB
(x7opuaa HaTpus), UcCaeOBaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU PEAKIUU OT
BO3JICHCTBUA  PA3IUYHBIX  (PAKTOPOB, HCCIEJOBAaHUE  DIEKTPOIPOBOIHOCTU
pPacTBOPOB BEIIECTB, MPoOIIecca AUCCOLMALIMH KUCIIOT, IIeJIoUei 1 cosieit (BO3MOKHO
UCITOJIb30BAHUE BHUJAEO MAaTEpPHUAIOB), MPOBEAEHUE OMNbBITOB, HWILIIOCTPUPYIOMIHNX
NpU3HAKU TPOTEKAaHHUS peakiuil HOHHOro oOMeHa (0Opa3oBaHHME OCaIKa,
BbIJIEJICHWE Ta3a, O0Opa30BaHHE BOJbI), OIbBITOB, WUIJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUid (FOpPEHHE, PEAKUHUU PpPa3JI0KEHUS,
COCIMHEHHUS), PpACIO3HABaHHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KA4YE€CTBEHHBIX PEAKIIMM HAa UOHBI, PELIEHUE IKCIIEPUMEHTAJIbHBIX 3a1a4.

Hemerajiibl 4 MX cOeAMHEHU S

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUeCKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICIICTBUE
C MeTaJllaMHM, HEMeTaJUlaMH, wiejaodamu). XiopoBoaopoa. CoisgHas KHCIIOTAa,
XUMHUYECKHE CBOMCTBA, IMIOJIy4€HUE, IIpUMEHeHue. JlencTBue xyopa H
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YesloBeKa. BaxkHenre XI0puasl U KX HaAX0XKICHHUE B
IPUPOJE.

O6mas xapaktepuctuka s1emMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue M (usnueckue CBOWCTBA
MPOCTBIX BELIECTB — KMCIOPO/a U CePbl. AJUIOTPONHbIE MOAU(PHUKALIUU KHCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3HUECKUE U
XUMH4YECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pu3ndecKkne 1 XUMUIECKHe CBOMCTBA (00IIMe KaK MPeICTaBUTENS
KJlacca KHCJIOT M crnenuduueckue). XUMHUECKUE pPEaklnu, JeKallde B OCHOBE
MIPOMBITINICHHOTO CIoco0a TMOJy4YeHUs CEepPHOW KUCTOTHL. lIpuMeHeHme cepHOi
KUCIOTBl. CONM CEepHOM KHUCIOTHI, KAYE€CTBEHHAs pEakuus Ha Cyiab(aT-uoH.
Haxoxnenne cepbl m €€ COEOUHEHHUM B MOPUPOAEC. XHUMHUUYECKOE 3arps3HECHUE
OKpYXalollel Cpelbl COECIWHEHUSMH cepbl (KUCIOTHBIE MOX]IHW, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeIOTBPALLEHUSI.



OO6mast xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, PacHpOCTpPaHEHHE B MPHUPO/E,
¢uznueckre U XuMuuyeckue cBoiicTBa. KpyroBopot azora B npupoze. AMMHUAK, €ro
(¢u3nueckre 1 XMMUYECKUE CBOMCTBA, MOJy4yeHue U npuMmeHenue. Conu aMMOHUS,
uX pU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAsl KUCJOTa, €€ MolydeHue, (pu3ndeckue M XUMUYECKUE
cBOMcTBa (0OmIME€ Kak TPEACTaBUTENS Kiacca KHUCIOT U CrHenuduyecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHMS B KAU€CTBE MUHEPAIbHBIX YA0OPEHUIA.
XUMHYECKOE 3arps3HEHNE OKPYKaIoIIel cpeibl COeIMHEHUAMH a30Ta (KUCIOTHbIE
JOKIM, 3arpsi3HEHUE BO31yXa, MOYBbl M BOJOEMOB). Docdop, amIOTPONHBIE
monudukanuu Gocdopa, pusndyeckue u xumuyeckue cpoiictBa. Okcuna gocdopa
(V) u dochopnas kucinora, Qu3MUECKUE W XUMHYCCKHE CBOWCTBA, TMOJYYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KaueCcTBE MUHEPATBHBIX YIOOPEHUN.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENICHH OKUCICHUS. Y TIIepO/, aJUIOTPONHbIE MOAN(PUKALINH,
pacnpocTpaHeHue B MpHUpoje, (PU3NYECKHe U XMMHUYECKHE CBOWCTBA. AscopOrus.
Kpyrosopor yrnepona B mnpupoae. Oxcuubl yriepoaa, HX (QU3WYECKHE WU
XUMHYECKHUE CBOMCTBA, JIEWCTBME Ha JKUBBIE OPraHU3MBbl, TOJyYCHHE W
NpUMEHEeHHEe. DKOJIOTHUeCKHe MpoOeMbl, CBsI3aHHbIE ¢ OKcuaoMm yriepoaa (I1V),
TUMNoTe3a TJI00ATbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3PdeKT. YroibHas
KAcioTa U e€ coiM, uX (u3nyeckue W XMMUYECKHE CBOWCTBA, MOJYYCHHE WU
npuMmeHenne. KadecTBeHHass peakiusi Ha kapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEMIIMHE, IPOMBIIUIEHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, STaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl WX TMepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTHUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax, YrieBoJax — U UxX
polM B KM3HM 4eJoOBEKAa. MarepuaJbHOE €AMHCTBO OPraHWYECKHX U
HEOPraHWYECKUX COCTMHEHUH.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npumeHeHue. CoeMHEeHHs KpeMHUs B pupoe. OO0mue npeacTaBieHus: 00 OKCUIe
kpemuus (IV) u kpemuueBoi kuciotre. CUIUKAThI, UX MCIOJIB30BAHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeilllne CTpoUTENbHbIE MaTepuajbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. [IpoOmembl  0G€30MacHOr0  HMCMOJb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHUEe 00pa3OB HEOPraHWUYECKHX BELIECTB, CBOMCTB COJISIHOM KHCIIOTHI,
IIPOBEJICHUE KAUYECTBEHHBIX PEAKIMil HAa XJIOPUA-UOHBI U HAOIIOJACHUE MPU3HAKOB



WX TPOTEKaHMs, OMBITHL, OTpaxaromue (HU3NYECKUe U XUMHUYECKHE CBOMCTBA
rajjoreHoB M HX COEIUHEHHUI (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPHUATIOB),
03HAaKOMJICHHE ¢ 00pa3laMu XJIOPUAOB (TaTOT€HHUIOB), O3HAKOMIICHHE C 00pa3laMu
ceppl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE BHUIACOMATEPHUAIIOB),
HaOJII0/IeHHE TIpoliecca 0OYTIIMBaHUS caxapa Mo/l IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIOThI, U3YyYEeHHE XUMUUYECKUX CBOMCTB pa30aBIe€HHON CEpHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKklny Ha cyib(haT-uoH U HaOIIoAeHUE pHU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKMMU CBOWMCTBAMM a3oTa, (¢ochopa U uX
coeIMHEeHNH (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAIOB), 00pa3liaMi a30THBIX
u (ocopHbIX yT0OpeHUH, MoNydyeHrue, coOupaHnue, pacrio3HaBaHUE W U3Y4YCHHE
CBOWCTB aMMHaKa, NPOBEJCHHE KAaYECTBEHHBIX PEAKIMi HAa HOH aMMOHUS U
dochar-uoH U U3ydeHHWE TPU3HAKOB MX TMPOTCKAHHS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEAbIO (BO3MOXHO HCIOJIb30BAaHHE
BUJIEOMATEpUAIOB), M3YYCHHE MOJeNied KPUCTAUIMUYECKUX peméToK anaMmasa,
rpaduta, (QymwiepeHa, O3HAKOMJICHHE C TPOILECCOM aJCOpOIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBHPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTa3a, IOJIYUYEHHE,
cobupaHue, pacrio3HaBaHUE W M3Yy4YCHUE CBOMCTB YIJEKHCIIOrO Tasa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U U3yUCHHE MPU3HAKOB HX
OPOTEKAaHUs, O3HAKOMJIEHHWE C TMPOAYKLUHUEH CHUIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne 3KCIEpUMEHTANIBHBIX 3a7a4 Mo Teme «BakHeillnne HeMeTalibl U UX
COETMHEHUSD.

MeTaJsibl 1 X COCAMHCHUSA

OO61ast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxenuss B llepuomuueckor cucteMe XUMHYECKUX 3yeMeHToB [[. U.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaiuioB. MeTtamindeckas CBSI3b U
METaJUIM4ecKass  KpHCTauInuecKas  pemeéTka.  DIEKTPOXUMUYECKUH  psif
HaIpsDKEHUH MeTauioB. Ou3nyeckue U XUMHYECKHE CBOMCTBAa MeTauioB. OO1me
CrocoObl ToNy4deHus: MeTaioB. [loHsTHE O KOppo3uM METajioB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBel (CTaib, YyT'yH, JIOPATIOMUHIHN, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIILICHHOCTH.

[I{esounble MeTasuibl: MONOXKEHUE B llepuogmyeckoil cucreme XUMHUYECKUX
anemeHToB JI. . MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCuasl u
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METauIOB U UX
COEMHEHU.

[[lemoyHO3EMENIBHBIE METAJUIBI MAarHMMd W KaJdbLUWW: IIOJOKEHUE B
[Tepunoauueckoil cucreme xumuueckux 35eMeHToB . 1. MenaeneeBa, cTpoeHHE UX
aTOMOB, HaxOXxeHue B npupojae. Ousznueckue U XMMUYECKUE CBOICTBA MarHus 1



Kasblusl. BaxxHeiie coequHeHnst Kanbius (OKCUT, THAPOKCH, CONH). JKECTKOCTH
BOJIbI U CITOCOOBI €€ YCTpaHEHHS.

ANOMUHMI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOX[eHHE B Inpupone. dusndeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cucteMe XuMHUECKUX dJIEMEHTOB [l.
. MenneneeBa, CTpoeHHE aroMma, HaxoXAcHUEe B npupome. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U cosn kenesa (I1) u xenesa
(1), ux cocTtaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METaUIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KIbI[M M HATpusi C BOJOW (BO3MOXKHO HCIIOJb30BAHUE BHUIECOMATEPHUATIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCAa TOPEHUS Keje3a B KUCIOPOJIE
(BO3MOXKHO  WCTOJIb30BAHUE  BHJICOMATEPHAIOB), TMPHU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KaJIbILKs, aIFOMUHUS, [IMHKa, xkene3a (I1)
u kenesa (I11), mexu (1), HaOmogeHHEe W OMHCAHHME IPOIECCOB OKpAIMBAaHMUS
IUITAaMEHW HMOHAMHU HATpUs, Kalud MW Kajapluusd (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIEI0BaHNE aM(DOTEPHBIX CBOMCTB THMAPOKCHIA ATTFOMUHHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay 1o Teme «BaxHelue
METaJUIbl U UX COETUHEHUS.

XuMHA U OKPYKAIIAA Cpeaa

BemecTtBa m Marepuansl B MOBCEIHEBHOW JXW3HM 4YelioBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHYECKUX peakuuii B ObITy. IlepBas momompb mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKawllell cpeipl (mpenesibHas AOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [I/IK). Ponp xumun B pemieHnn 3KoJI0THYEeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MAaTEepUaOB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmubnie ceasu

Peanuzanmst MeXmpeaMeTHBIX CBs3€H mpu M3ydeHHH xumMun B 9 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMHU JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHUS: HAy4YHBIM (DakT, rurmoTe3a, 3aKoH,
TEOpUs, aHallu3, CHHTE3, KiIacCU(pUKAIMI, TEPHOJUIHOCTh, HaOIIOACHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHUE, MOJENb, SIBICHHE, MapPHUKOBBIH
3 PeKT, TEXHOJIOTUS, MaTepUAIbI.

dwusznka: MaTepus, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHJI, U30TOTIHI,
PaZOaKTUBHOCTb, MOJICKYJIa, ANEKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJIYNIPOBOJHUKH, JTUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PACTBOPUMOCTb, KPUCTAIITUIECKAS
peméTKa, CIUIaBbl, (PU3MUYECKHE BEIMYWHBI, CIUHUIIBI M3MEPEHHUS, KOCMUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocuntes, apixanue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yIOOpEHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMECHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpAIbI, TOPHBIE OPOJIbI, TOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCSA B XO0Jie¢ OOy4eHMs XMMHUHU B €IUHCTBE Yy4eOHOW u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU U JYyXOBHO-HPAaBCTBCHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00yUYarOIINXCS.

JIn4HOCTHBIE ~ pe3ydbTaThl  OTpPaXKalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTALMN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHMCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHWS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHpOpMALHEH O
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M IMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM M APYrMX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JIEATEIBHOCTH TpHU
BBIMIOJTHEHUU y4YEeOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHIMIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIH B IIpoLIecce 3TON yueOHOM NesaTeIbHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE TMOBEAECHUE M MOCTYNKH CBOMX TOBApUIIEH C MO3HWIMU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIECICTBUN IOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE TPEACTABIEHUSI O BELIECTBE M XMMHUUYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTAaBIIIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBA3SX YEIIOBEKA C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUHU IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YMUTATEIbCKON KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ y4E€OHBIMU TEKCTAaMH, CIPABOYHOU



JUTEPATypPOr, JOCTYIMHBIMA TEXHUUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHWIO W TO3HAHWIO, JI0003HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHWIO, TMPOCKTHOM W  HCCIEAOBATEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHUE IOCIICIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUs TMpaBWwyl O€30MacCHOCTH TIpuU  OOpallleHUuH C
XUMHYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KM3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYeHHUI0 po(deccrHii U Tpyaa pa3IuvyHOro poja,
yBaOXCHHUE K TPYAY U pe3yiIbTaTaM TPYI0BOM JESITCILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NPEIMETHBIX 3HAHWK 1O  XHMHH, OCO3HAaHHBIM  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPoeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCHOHAIBHOMN CpelIE;

6) 3KOJIOrM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH 11eJieco00pa3HOe OTHOIICHUE K MPUPO/IE KaK MCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAHUE IIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS
npaBMJI 0€30MaCHOTO TOBEACHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYaI[UsX,
YTPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOAHON CPENOH, ISl IMOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TCOPHS, IPUHIIHII,
runore3a, (akr, CcuUcTemMa, TPOIECC, OHKCICPUMEHT U JPYroe.), KOTOphIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWH M3 3THX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IEJIOCTHOMN



HAay4YHOW KapTUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE JEHCTBUS (MIO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), KOTOpPblIE OOeCrneunBaT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBblie JioruyecKkue JeMcTBUA:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JAPYTMMHU TOHSITHUSMH), WCIOIL30BaTh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JEAyKTUBHBIC, TI0O aHAJIOTHUH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHIThL B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJIEH, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMudeckas (opMyrna U ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelieHUH y4eOHO-IT03HaBATEeIbHBIX 3a7a4, C YUYETOM
ATUX MOJIETBHBIX MPECTABICHUN BBIABISATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIn,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUE€CTBE OCHOBBI JUIsl POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
NPAaBIJIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA;

NpUOOPETeHHE ONBITa IO IUIAHWPOBAHUIO, OPTaHU3AIMHU U MPOBEICHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €ro Pe3yNbTar, HOpMyIUpOBaTh 000OIICHHS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ unpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh W HWHTEPHPETUPOBATH HWH(HOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM NpPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO COJEpKaHUsl, CIPaBOYHbIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh TMPOTHBOPECUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMALIHIO;



YMEHHE NPHUMEHSITh PA3JIMYHBIE METOJBl M 3alpoChl MPU NOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX MJI BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3TMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBbHYIO OPMY MPEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMamH,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaThb B Ipoliecce Y4YeOHOW U
UCCJIeI0BATEIbCKON JEATENbHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA W TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled NpUpOJAHON
Cpellbl.

KomMmyHuKaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eiicTBUA:

YMEHHS 337]aBaTh BONPOCHI (B X0OJI€ AMANIOTa U (WJIM) TUCKYCCHUHU) TIO CYIIECTBY
oOcyxJaeMoi TeMbl, (QOpPMYJIHpPOBAaTH CBOM MPEHJIOKEHHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MIPEJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  MOJIYYEHHBbIE  PE3yJbTaThbl  IMO3HABATEIBHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh MPE3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 SKCIEpUMEHTa (J1JaOOpaTOPHOIO OIIbITa,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  NIEATENIBHOCTH  NPU  PELICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (00CyXJeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE MITYPMBbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHIl, OIpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoThHI U ApyTHE).

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE Yy4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPEAENATh LENIHU AESATEIbHOCTH, IJIAHUPOBATb,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITEBHOCTD, BEIOMpaTh Hanbosee F3(h(PeKTUBHBIE CITOCOOBI pelieHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
MPEIJIOKEHHBIA aITOPUTM JECUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJTyYEHHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBICHHOW ILIEJIM, YMEHHE
MCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIAraéMble B YCIOBHH 3aaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPe3ylbTaTOB IO OCBOEHUIO 0053aTEILHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM QeaepaibHOM paboyell MporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbIE 3HaHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crneuudpuueckue s TOpeaMeTHONM o0nactu  «XUMUsS», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHity oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasi peakius, KiaccuduKaius peaxkiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMUUECKHE PEAKIIMH, TEII0BON AP (EKT peakiiuu,
SIIPO aToMa, DJICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTab, paInyCc aToMa,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIpHAs KOBAJIEHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHOH, aHMOH, pACTBOpP, MaccoBas JOJisl BEIECTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
IPUMEHATH 3TH MOHATHS IIPU OMMCAHWU BEUIECTB U WX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICeHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHCJICHHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACcCy COEAUHEHUW MO
dopMynam, BHA XUMHYECKOH CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUsl B llepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTraapo;

e OINHWCHIBATHh W XapakTepu3oBaTh TabIUuHyo ¢Gopmy Ilepuoanueckoi
CHCTEMBbl XMMHMYECKMX JJEMEHTOB: pa3iudyaTh MOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynma (b-rpynma)y, maneie u
OonbpIIMEe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuoguyeckas cucTtemMa XuMmMu4eckux dnmemeHTtoB J[. .
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB



XUMHYECKUX JIEMEHTOB (COCTaB M 3apsij sApa, 00IlIee YUCIIO JIEKTPOHOB U
pacupesiesieHue X MO AIEKTPOHHBIM CIIOSM);

KJIacCU(UIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIAy U COCTaBY Y4YacTBYIOLIUMX B peakUuu
BEULIECTB, IO TEIJIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM IMPOTEKAHUS XUMUYECKUX IMpEeBpallleHU B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [OJII0 XMMHYECKOro »3JeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJIIO BEILIECTBA B pAaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peaKkiiny;

PUMEHSTH OCHOBHBIE ONEPAIlMU MBICIIUTEILHON NESITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMaTH3allUI0, KilacCU(pUKAIUIO,
BBISIBJICHUE MPUYMHHO--CJIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOIBbI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0BAaTh MPABUIIAM IOJIH30BAHUS XUMHUUYECKOU TTOCY0M U Ta00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjaM OOpalieHusi C BelIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSIMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OTBITOB IO MOTYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoloOpoZla W KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpPEAEIEHHON
MacCOBOW J0JIe pPacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAaclO3HABAaHHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TOMOUIbIO MHIUKATOPOB (JJaKMYC, (peHOIPTaTIEHH, METUIIOPAHXK

U Apyrue).

K xonIy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHI:

pPacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX MOHSATHUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHUYECKasi PeaKIlus, XUMUYECKas CBSA3b, TEIJIOBON d(deKT
peakiuu, MOJib,  MOJSIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHUYECKAs] IUCCOLMAIUS, PEaKIMH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCJIMTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBJIEHUE, AJNTOTPONUS,
aM(OTepHOCTD, XUMHUYECKast CBSI3b (xoBaJeHTHAs, VOHHas,
MeTaJTHYeCKas ), KpUCTaNIMUeCcKas peiéTka, KOppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKON PEAKLHH, MPEACIBbHO JOMYCTHUMAas KOHIICHTpaLMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
OPUMEHSTH 3TH MOHATHS MIPU OMTMCAHUU BEIIECTB U UX MPEBpaICHUN;
UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIi COCTaBJICHUS (HOpMYyII
BEIIIECTB M YPAaBHCHUN XUMUYECKUX PEAKITU;

ONpPEAESATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTpeNICIEHHOMY KJIAcCy COCIMHEHUM 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAX HEOPraHWUYECKUX COCAMHEHMM, THUI KPUCTAJIMYECKOU
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHCBhIBaTh U XapaKTepPHU30BaATh
Tabinunyto ¢opmy Ilepuonnueckoil cUCTEMbl XUMHYECKUX SJIEMEHTOB:
pasnuyaTh TOHSATUS «TJaBHasg mnoArpynmna (A-Tpynma)y U «1moOouyHas
noarpynmna (b-rpynma)», maneie u OoOJbIIME MEPUOABI, COOTHOCUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TabIUIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOliee 4YHCIo SJIEKTPOHOB W paclpeieieHHe WX TI0
ANIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B Mpeaesax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YMUCIy M COCTaBYy YYACTBYIOIIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCNH(PUICCKUE XUMHYCCKUE
CBOWCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIasi OIKUCAHUE
npUMEpaMy MOJICKYJISIPHBIX U HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh  YPABHEHHS DJIECKTPOJIMTHYECKOM JTHCCOIMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAaHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX PEaKIUi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJIeMEHTa Mo (opmyne CcoeauHeHUs,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, MTPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOHW PEaKIIvH,

coOJTI01aTh TIPABUIIA MTOJIH30BAHUS XUMUYECKON TTOCY0H M TaOOPaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjia OOpalieHUusT C BEIIECTBAMH B
COOTBETCTBHHM C HWHCTPYKIMSIMH IO BBINIOJHEHUIO J1a0OPAaTOPHBIX
XHMHYECKHUX OIBITOB IO IMOJTYYCHHUIO U COOMPAHHIO ra3000Pa3HbIX BEIICCTB
(aMMMaKa 1 yriIeKucsoro rasa);

IIPOBOJAUTH PEAKIIMH, TOATBEPK/IAIONINE KaUeCTBEHHBIN COCTAB Pa3IMYHBIX
BEIICCTB: PACHO3HABAaTh OMNBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOJHUMI-,
kapOoHat-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI U HWOHBI HM3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE OIEpaIlii MBICIUTEILHON NeATeIbHOCTH — aHAIu3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTHU3AI|IO, BBISIBJICHUE TPUINHHO-
CJIICACTBEHHBIX CBSI3€M — JUISI M3YUYCHHs] CBOMCTB BEIIECTB W XMMHUYCCKHUX
peakIuii, eCTECTBCHHO-HAyYHbIE METOAbI IIO3HaHUS — HaOIoACHuE,
U3MEPEHHUE, MOJICIIMPOBAHKE, SKCIIEPUMEHT (peajbHbIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
KoauuecTBO 4acoB J1eKTPOHHBbI CHHCcOK UTOTOBBIX Cnoco0 OLIeHKH UTOTOBbIX
e IJIAHUPYEMbBIX IUIAHUPYVEMBIX Pe3VJILTATOB
HaumenoBanue py py pesy
Ne IIpakrnuye (uHppoBbIe) pe3yabTaToOB € YKa3aHUEM
pa3aeyioB M TeM KoHTpoJibH
n/n Bceero CKHUe oOpa3oBareJ 3TanoB uX (popMUPOBAHUA
NPorpamMmbl ble padoThI
padoThI bHbIE
pecypcsl

Paznen 1. [lepBonavanbHble XMMUYECKHE MOHSITHUS

1.1

Xumus — BaKHas
001acTh
€CTSCTBO3HAHHUS U
MPaKTUYECKO N
JIeSITeILHOCTH
YJeJloBeKa

bubnuoreka
LHOK

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

* IPUMEHSTH OCHOBHBIE
OIepanyy MbICITUTEIbHON
IeITEIbHOCTH — aHaJIN3 U
CHUHTE3, CPAaBHCHHE,
0000111eHHE,
CHCTEMAaTH3aLIMIO,
KJ1acCcHu(pUKAINIO, BHISIBJICHUE
MPUYHHHO --CJICICTBEHHBIX
CBSI3€H — JJIS1 U3YYCHHS
CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUH,
€CTECTBEHHO-HAY4YHbIE
METObI ITO3HAHMS —
HaO0IcHIE, U3MEPEHHUE,
MOJEIHPOBAHUE,
HKCIIEPUMEHT (peabHbIN U
MBICJICHHBIN )

. CJe10BaTh MpPaBUIIaM
MMOJIL30BaHMsI XUMHUYECKON

-BBITIOJIHEHNE TTPAKTUYECKOM
paboThI

-TeMaTUYECKOE TEeCTUPOBAHUE
-YCTHBIN OMpoc



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

NOCYJI0# 1 JTab0paTOPHBIM
000pyI0BaHUEM, A TAKIKE
IpaBuiaM 00OpalleHus ¢
BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKIHSIMH T10
BBITIOJTHEHHIO JTA00PATOPHBIX
XUMHUYECKHUX OIBITOB TIO
MOJIyYEHUIO U COOMpPaHHIO
ra3z000pa3HbIX BEUIECTB
(BoJIopo/a U KUCIOpoa),
MIPUTOTOBIICHHIO PACTBOPOB C
ONpeaeIEHHON MacCOBOM
JI0JIEW pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh U
MPOBOJAUTH XUMUYECKHE
9KCIIEPUMEHTHI IO
pacro3HaBaHUIO PacTBOPOB
[IEJIOUEN U KUCIOT C
MOMOUIBIO UHAUKATOPOB
(;makmyc, penondranen,
METUJIOPAHXK U IPYTHE).

1.2

BemecTBa n
XUMHUYECKUE
peakuuu

15

Bubinnoreka
1HOK

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

* PacKpbIBaTh CMBICI
OCHOBHBIX XUMHYECKUX
MOHSTHIA: aTOM, MOJIEKYJIa,
XHUMHYECKHAH DJIEMEHT,
MIPOCTOE BEUIECTBO, CIOKHOE
BEIIECTBO, CMECH (OTHOPOAHAS
Y HEOJHOPOJIHAsA),
BaJICHTHOCTb, OTHOCHUTEJIHLHAS
aTOMHAasl U MOJIEKYJIsIpHast

-YCTHBIN ONpPOC
-TEMATUYECKOE TECTUPOBAHUE
-pelIeHe pacueTHBIX 3a1a4

- pabota c [Teproanueckoit
CUCTEMOU XUMHUYECKUX
snemeHToB /1. 1. MeHneneeBa
-KOHTpOJIbHAs paboTa



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

Macca, KOJHYECTBO BEIECTBA,
MOJIb, MOJISIPHAs Macca,
MaccoBas 051 XUHMUYECKOTO
JJIEMEHTA B COCAMHEHHH,
MOJISIPHBIA 00BEM, OKCHU]T,
KHCJIOTa, OCHOBAHUE, COJIb,
AIIEKTPOOTPHUIIATECITHLHOCTS,
CTENEeHb OKUCIIEHHS,
XHUMHUYECKast PEaKIus,
KJaccu(uKaIus peaximii:
peaKIuu COCTNHEHHS,
peaKIuy Pa3IoKCHHS,
peakuy 3aMeIICHHS, PEAKIIHH
o0OMeHa, DK30- U
SHJOTEPMHUYECKHUE PEaAKITUH,
TETIOBOM (P PEKT peakiinm,
SIPO aTOMa, JIEKTPOHHBIN
CJIOM aTOMa, aTOMHas
opOuTaik, paauyc aToma,
XUMUYECKas CBA3b, MOJISIPHAS
Y HETOJISIpHAsI KOBAJICHTHAS
CBS3b, HOHHAS CBS3b, HOH,
KaTHOH, aHUOH, pacTBOP,
MaccoBas I0JIs BEIIeCTBa
(TIpolIeHTHAs KOHIICHTpAIHs) B
pacTBope;

* BBIYUCIIATH OTHOCUTEIbHYIO
MOJIEKYJIIPHYIO ¥ MOJISIPHYIO
MaccChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHYECKOTO DJIEMEHTa




1o Gpopmyie COeTMHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON
peakuuu

* WWTIOCTPUPOBATH
B3aUMOCBSI3b OCHOBHBIX
XUMUYECKUX TTOHATUN U
MPUMEHSATH 3TU TOHATHS TIPH
OTIMCAHUY BEIECTB U UX
IIpEeBpAILCHU;

Hroro no pazgeny

20

Pa3nen 2. Baxkneiimme npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

Bosnyx. Kucnopoa.
ITousttre 00
OKCHIaX

Bubnnoreka
1HOK

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

*XapaKTepru30BaTh (OMUCHIBATH)
o01re XUMHUYECKIE CBOMCTBA
BEIIECTB PA3JIUYHBIX KJIACCOB,
MIOJITBEPK/1asi OITMCAHHE
pUMEPaMHU MOJICKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOLINX
XUMUYECKUX PEaKIHii;
*TIPOTHO3UPOBATH CBOWCTBA
BEIICCTB B 3aBUCHMOCTHU OT MX
Ka4eCTBEHHOTO COCTaRBa,
BO3MOYKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIICHH B
Pa3IMYHBIX YCIOBUSIX;
*JILTIOCTPUPOBATh B3aMOCBSI3b
OCHOBHBIX XUMHUYECKUX
MOHITHIA U IPUMEHSTh 3TU

-YCTHBIN OMpoc

-pelieHue MpaKkTHUKo-
OPUEHTUPOBAHHBIX 33]1a4

- paboTa ¢ Ilepuoguaeckoit
CUCTEMOU XUMHUYECKUX
anemenToB /1. 1I. MenneneeBa
-TeMaTUYECKOE TECTHPOBAHHE



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

IIOHATUSA IIPU ONIMCAHUU
BEILECTB U UX IIPEBPALCHUN;

2.2

Bopopon.Ilonarue
0 KHCJIOTaX U COJISIX

bubnnoreka
LHOK

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

*XapaKTepU30BaTh (OMUCHIBATD)
001111e XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/Iasi OTTUCAHUE
IpUMepamMu MOJIEKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIN;
*WJUTFOCTPUPOBATH B3aMMOCBSI3b
OCHOBHBIX XUMHUYECKUX
MOHSATUN U TPUMEHSATD 3TH
MOHSTHUS TIPU OTMCAHUH
BEIIIECTB U UX MPEBPALICHUI;
*CJIEI0BATH NTPABHIIAM
M0JIb30BAaHUS XUMUYECKON
MOCY/I0H U J1abopaTOpHBIM
000pyI0BaHUEM, A TAKXKE
npaBuiaM oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHUH C
MHCTPYKLUSMH 10
BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB I10
MOJIy4YEHUIO U COOMPaHHIO
ra3000pa3HbIX BEIIECTB
(BoJIOpO/Ia ¥ KUCIIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C
OIpENEIEHHOM MAaCCOBOM JOJIEN
pPacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh U MMPOBOAUTH

-npaKkTryeckas padora
-YCTHBIN ONPOC

-peleHre mpaKkTUKo-
OPHUEHTHUPOBAHHBIX 33144

- paboTa ¢ Ilepuoanueckoit
CUCTEMOMN XUMHYECKUX
anemenToB /1. 1. MeHnieneeBa



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

XUMUYECKHUE IKCTIEPUMEHTBI I10
pacno3HaBaHHUIO PACTBOPOB
IIEJI0YEH U KUCIIOT C TIOMOIIBIO
WHJUKATOPOB (JIAKMYC,
deHondTanenH, METHIOPAHK H

JPYTHE).

2.3

Bopa. PacTBopbl.
Ilousttre 00
OCHOBaHHUSIX

bubnuoreka
LHOK

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

*XapaKTepHU30BaTh (OMUCHIBATH)
0o01e XUMHYECKIE CBOMCTBA
BELIECTB Pa3INYHbIX KJIACCOB,
MOJTBEPIK/1asi OTHMCAHNE
pUMepamMu MOJICKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUI;
*JJLTIOCTPUPOBATH B3aMOCBSI3b
OCHOBHBIX XUMHUYECKUX
MOHATUHN U IPUMEHSTh 3TH
MOHSTHSI IPU ONTUCAHUHT
BELIECTB U UX MPEBPALICHUI;
*CIJIeZIOBATh MIPaBUIIAM
M0JIb30BAHUS XUMHUECKON
MOCY/IOH U J1abopaTOpHBIM
000pysoBaHUEM, a TAKKe
npaBuiiaM oOpaleHus ¢
BEIIECTBAMHU B COOTBETCTBUHU C
UHCTPYKIUSMU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO
MOJIyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB
(BOJIOpO/a M KUCIIOPOA),

-npakTUyeckas padora
-YCTHBIN ONPOC
-TeMaTUYECKOE TECTUPOBAHUE
- paboTa ¢ Ilepuoamaeckoit
CHCTEMOM XUMUYECKUX
anemenToB /1. 1. MenaeneeBa
-KOHTpOJIbHas paboTa



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

IIPUTOTOBJIEHUIO PACTBOPOB C
OIIPENEeIEHHON MaCCOBOM A0JIEN
pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh U IPOBOJUTD
XMUMHUYECKHE IKCIIEPUMEHTBHI 110
pacro3HaBaHUIO PACTBOPOB
IeJI0YEN U KUCIIOT C TOMOIIBIO
WHJUKATOPOB (JIAKMYC,
benondTanenH, METUJIOPAHK U

JIPYyTHE).

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COEUHEHNN

12

bubnuoreka
LHOK

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

*XapaKTepHU30BaTh (OMUCHIBATD)
0o01e XUMHYECKIE CBOMCTBA
BELIECTB Pa3IMYHbIX KJIACCOB,
HOJTBEPXK/1asi ONMCaHKE
IpUMEpPaMU MOJIEKYIISPHBIX
YPaBHEHHUH COOTBETCTBYIOLINX
XUMUYECKHUX peaKIuii;
*MJUTFOCTPUPOBATh B3aUMOCBS3b
OCHOBHBIX XUMUYECKUX
HOHATUHN U IPUMEHSTb ITU
HOHATUS NIPU ONIMCAHUU
BEIIECTB U UX IPEBPALCHU;
*CIIe/I0BaTh IIpaBHIaM
H0JIb30BaHUS XUMUYECKOH
HOCYJI0M 1 1a00paTOPHBIM
00opyI0BaHUEM, a TAKXKe
npaBuiIaM oOpaleHus ¢
BEIIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLUSMH 110
BBINOJIHEHHIO TaO0PaTOPHBIX

-pakThyeckas padorta
-KOHTpOJIbHas paboTa
-YCTHBIN ONPOC

-pelieHue mpaKkTHKo-
OPHUEHTUPOBAHHBIX 3314

- paboTa ¢ Ilepuoamaeckoit
CUCTEMOU XUMHUYECKUX
anemenToB /1. YI. MenneneeBa



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

XUMHYECKHUX OTIBITOB IO
MOJIyYEHHUIO U COOMPAHMIO
ra3z000pa3HbIX BEUIECTB
(BoI0pO/Ia ¥ KUCIIOPOA),
MPUTOTOBIICHHIO PACTBOPOB C
OIIPENEIEHHON MaCCOBOM A0JIEN
PacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATh U TIPOBOJIUTH
XUMHYECKHE IKCTIEPUMEHTHI T10
pacro3HaBaHUIO PaCTBOPOB
IETI0YEH U KUCIIOT C TIOMOIIHIO
WHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUIIOPAHK U

JApyrue).

Hroro o pazmeny 31

Pa3nen 3. [lepuoguyecknii 3axoH u [lepuoguyeckasi cucreMa xumudeckux 3jieMmenToB Jl. U. MenaeneeBa. CTpoeHue aToM0B. XUMHUYeCKasi

c¢Bsi3b. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeaknmun

[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
31 cHcTeMa 7
XUMHYECKUX
anemeHTOB /1. U.
MeHaeneena.

Crpoenue atoma

Bubnnoreka
1HOK

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

*pacKpbIBaTh CMbICI
ITepuonnueckoro 3akona /1. U.
Menneneena:
JIEMOHCTPUPOBATh MOHUMAaHUE
MepUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUUYECKHX
3JICMEHTOB OT UX ITOJIOXKCHUS B
Ilepuoanueckoii cucreme,
3aKOHOB COXPaHEHUsI MaCChl
BEIIIECTB, IIOCTOSHCTBA
cocTaBa, aTOMHO--

-YCTHBIN OMpoc

-paboTa C TeMaTHYECKUMU
KapTOYKaMHU

-paboTa c [lepuoaudeckoit
CHUCTEMOH XUMHUYECKUX
anemenToB JI. 1. MeHaeneeBa



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

MOJICKYJIIPHOTO YYCHUS,
3aKoHa ABOTajpo;
*OIHMCHIBATH U
XapaKTEePU30BaTh TAOIUYHYIO
dbopmy Ileproanueckoii
CUCTEMBI XHMHYECKUX
DJIEMEHTOB: PA3JINIATh
TIOHSITHSI «TJIaBHAS TIOITPYIIA
(A-rpynna)» u «oOo4Has
noarpynna (b-rpynna)y,
MaJible ¥ OOJIBIITNE TIEPHOIBI,
COOTHOCHUTH 0003HAYCHMS,
KOTOpbI€ UMEIOTCS B TabIuUIe
«ITepnoamyeckasi cuctema
XHMHUYECKUX djeMeHToB []. M.
MenneneeBay ¢ YMCIOBBIMU
XapaKTepUCTUKaMH CTPOCHHUS
aTOMOB XMMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsi]l
szipa, o0IIee Ynucio
AJIEKTPOHOB U pacIpeieiicHIe
UX IO 3JIEKTPOHHBIM CJIOSIM);

3.2

XuMuueckasi CBS3b.
OKMCIIUTEIIBHO-
BOCCTAHOBHTEJIbHEIC
peakuumn

10

Bubinnoreka
1HOK

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

*OIpeIeJIATh BAJICHTHOCTh
aTOMOB 3JIEMEHTOB B
OMHAPHBIX COEMHEHUSX,
CTENIEHb OKUCIICHUS DJIEMEHTOB
B OMHApHBIX COEANHEHUSIX,
IIPUHA]UIEKHOCTD BEILIECTB K
OIIPENENEHHOMY KIIacCy

COEIMHEHUH 1o Gopmysam,

-YCTHBIN ONpPOC

-paboTa c [lepuoauyeckoit
CHUCTEMOMN XUMUYECKUX
snemeHTOB /1. 1. MeHneneeBa
-pelIeHue TPAKTUKO-
OPUEHTHUPOBAHHBIX 33]1a4
-HUTOTOBasi KOHTPOJIbHAS paboTa



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

BUJI XUMHUYECKOU CBA3U
(KoBaJieHTHAsl U HIOHHAA) B
HEOPraHUIECKUX
COEIMHEHUSX;

* KJTacCU(PUITUPOBATH
XUMHYECKHE DJIEMEHTHI,
HEOPraHMYECKUE BEIIEeCTBA,
XUMUYECKUE peakinu (1o
YHUCITY H COCTaBY
YYACTBYIOIINX B PEAKITUN
BEIIECTB, 110 TEILIOBOMY
apdekry);

* IPUMEHSTH OCHOBHBIC
OTIepaIK MBICIIUTEIILHO M
eITEIbHOCTH — aHaJIN3 U
CHUHTE3, CPAaBHCHHE,
0000111eH1Ee, CHCTEMATU3aLINIO,
KJ1acCU(PHUKAINIO, BBISIBJICHUE
MPUYHMHHO--CJIEICTBEHHBIX
CBSI3eH — JJIS1 U3YYCHHS
CBOMCTB BEIECTB U
XUMUYECKUX PEaKIUH,
€CTECTBEHHO-HAYYHbBIE METO/IbI
MO3HaHUs — HaOII0IeHHE,
U3MepeHue, MOJEeTUPOBaHNE,
SKCIIEPUMEHT (peallbHBIN U
MBICJICHHBIN )

Hroro no pazneny

17

Bubnnoreka
1HOK




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

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68



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

9 KJIACC

KosnyecTBo 4acoB DIEeKTPOHHBIE Cnncok MTOroBbIX Cnoco0 oueHkun
HaumeHoBaHue
NQ KOHTPOJ]]) HpaKTqu (HH(l)pOB])]e) I[J'IaHI/lpyeMl)IX HTOI'OBbIX
pa3aeyioB M TeM Bceer
n/m HbIe CKHe oGpasoBaTebHble | Pe3YJIbTATOB C IIAHMPYeMBbIX
NPorpamMmbl 0
pabdorbl  paGoThI pecypchbl yKa3aHUeM 3TaloB UX pe3yabTaToB
¢popmupoBanus
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIUH
* IPUMEHSTH OCHOBHBIE -BXOJIHOW KOHTPOJIb
OIepanyy MbICIUTEIbHON -YCTHBIN OMpocC
JIESITeTbHOCTH — aHAJIN3 U -paboTa c
CHHTE3, CPAaBHEHHE, MePUOIMIECKON
000011eHME, CUCTEMON XUMHUYECKUX
CHCTEMAaTH3aIIO, anemenToB 1. U.
BBISIBJICHHE TPUYUHHO- MenneneeBa
CJIEICTBEHHBIX CBS3€H — IJIs
W3Y4YEHUS CBOWCTB BEIIECTB
[ToBTOpEHUE 1 Y XUMHYECKUX PEaKIni,
bu6moreka [IOK

1.1

yriayOiieHrne 3HaHu’
OCHOBHBIX pa3/IeJioB
Kypca 8 kiacca

https://m.edsoo.ru/7f
412636

€CTECTBEHHO-HAyYHbIE
METO/IbI TTIO3HAHUS —
HaOJIOICHUE, U3MEPEHHUE,
MOJICITMPOBAHHUE,
AKCIIEPUMEHT (peabHBIN U
MBICJICHHBIN )

* PacCKpbIBaTh CMBICI
[Tepuoanaeckoro 3akoHa /.
H. MenneneeBa u
JEMOHCTPUPOBATH €TO
IIOHMMAaHHUE: OIIUCHIBATh U
XapaKTepu30BaTh



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

TabaruHyto Gopmy
[leproanueckoi CUCTEMBI
XUMHYECKUX 3JIEMEHTOB:
pa3auyaTh NOHITUS
«rnaBHas noArpynna (A-
rpynmna)» u «no0o4Has
noarpynna (b-rpynna)y,
MaJible ¥ OOJIbIINE IEPUOIbI,
COOTHOCHUTE 0003HAYCHHS,
KOTOpbIE HUMEIOTCA B
MePUONIECKON TaOIHIIE, C
YHUCIIOBBIMU
XapaKTepUCTHUKaAMU
CTPOEHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB
(cocrtaB u 3apsj spa,
o0111ee Yncio AEKTPOHOB U
pacnpeziesieHue X 1o
3JIEKTPOHHBIM CJI0SIM),
00BACHATH 001II1E
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOICTB
3JIEMEHTOB U MX COCTUHEHHH
B [Ipe/ieax MallbIxX
NEPUOJIOB U TJIaBHBIX
MOATPYIIII C Y4ETOM
CTPOEHUS UX aTOMOB;

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEaKINit

bubnunorexa [IOK
https://m.edsoo.ru/7f
41a636

¢ BBIYUCIIATH
OTHOCHUTCIIBHYIO

MOJIEKYJIIPHYIO U

-YCTHBIN ONIPOC
-TEMaTU4ECKOE
TECTUPOBAHUE



https://m.edsoo.ru/7f41a636
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MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO J0JIO
XUMHYECKOTO 3JIEMEHTA IO
dbopmyre coenuHeHus,
MacCOBYIO JOJIIO BEUIECTBA
B pacTBOPE, MPOBOJIUTH
pacu€Thl 110 YPaBHEHUIO
XUMHYECKON peaKkuu;

* IPOrHO3UPOBATh CBOMCTBA
BEIIIECTB B 3aBUCUMOCTHU OT
UX CTPOEHUS, BO3MOXKHOCTH
MPOTEKaAHUS XUMHYECKUX
MPEBPAILCHUHN B PA3JIMYHBIX
YCIIOBUSIX;

. WCII0JIb30BATH
XUMHUYECKYIO CHMBOJIUKY
Ui cOCTaBiieHUs (Gopmy
BEIIIECTB U YPABHEHUI
XUMUYECKUX PEAKIUI

-pabora ¢
MEPUOINYECKOMN
CHUCTEMOU
XUMHUYECKUX
anemeHToB /I. .
MenneneeBa

1.3

DNeKTpoIUTHYECKas
JMCCOLIAAIus.
XUMHUUECKUE peaKIiH B
pacTBOpax

bubnuoreka [{OK
https://m.edsoo.ru/7f
412636

- co0JI0aTh MpaBUIa
N0JIb30BaHHSI XUMHUYECKOM
HOCy/0# 1 1abopaTOPHBIM
o0opyoBaHuEM, a TAKKe
npaBuiia 0OpamieHus ¢
BEIIECTBAMHU B
COOTBETCTBUHU C
UHCTPYKLUSAMHU 110
BBITOJTHEHUIO
1a00paTOPHBIX
XUMUYECKUX OITBITOB T10

-KOHTpOJIbHAs paboTa
-YCTHBIN ONPOC
-IpaKkTUyecKas padboTa
-peleHne NpakTUKo-
OPUEHTHUPOBAHHBIX
3a1a4

-paboTa ¢
[IEPUOIAYECKOMN
CcUCTEMOU
XUMHUYECKUX



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

MOJIy4EHUIO U COOMPaHMIO
ra3000pa3HBIX BEIIECTB
(aMMMaKa 1 yrieKucioro
rasa);

* PacKpbIBaTh CYLIHOCTb
OKHUCJIMTEIBHO-
BOCCTAHOBUTCIIBHBIX
peaKuuii NoCPenCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peaKuil;

¢ COCTaBJIATh YpaBHCHUA
3JIEKTPOIUTUYECKON
JMCCOLIMALUU KUCIIOT,
IIeJI0YEH U COJICH, TTOJTHEIC
W COKpaIllEHHBIE YPABHEHHUS
peakIuii HFOHHOTO 00OMeHa,
YpaBHEHUS peaKiuii,
MOATBEP>K IAIOLITUX
CYLIECTBOBAaHUE
TEHETHYECKOM CBSI3U MEXY
BEIIECTBAMU PA3ITUYHBIX
KJIaCCOB;

. HCII0JIb30BAaTh
XUMHYECKYIO0 CUMBOJIHKY
JUIS COCTaBJIeHUS (hopMyI
BEILIECTB U YPAaBHEHUI
XUMHYECKUX peakinui

anemeHToB /1. U.
MenpeneeBa

Hroro no pazneny

18

Paszgen 2. Hemerayiibl M UX cOeJMHEHUS




2.1

OO6mrast xapakTepuCTHUKa
XMUMHYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ['anorenst

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* coOJIr01aTh MpaBuiia
MOJIb30BaHUS XUMUYECKOU
NOCY/I0H U J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKKE
npasuiia oOpalleHus ¢
BEIICCTBAMH B
COOTBETCTBHUH C
UHCTPYKITUSAMU TIO
BBITIOJTHEHUTO
71a00pPaTOPHBIX
XHUMHYECKHUX OTTBITOB IO
MOJIy4YEHUIO U COOMpPaHUIO
ra3z000pa3HBIX BEIIECTB
(aMmMUaKa v yriaekucioro
rasa);

* IPOBOJIUTH PEAKIIHH,
MOATBEP>K IA0LIUE
KayeCTBEHHBIN COCTaB
pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh OIMBITHBIM
nyTéM XJI0pua-, OpoMu/I-,
Hoau -, KapOOHAT-,
docdar-, cunukar-,
cynbdar-, THAPOKCH/I-
MOHBI, KATHOHBI AMMOHHUS U
MOHBI U3Y4EHHBIX
METAaJIJIOB,
MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax
HEOPraHMYECKUX BEIECTB;

-TpaKTHyecKas pabora
-YCTHBIN OIIPOC
-pelIeHue MpaKTHKO-
OPUEHTUPOBAHHBIX
3aj1a4

-paboTa ¢
MIEPUOAUYECKON
CUCTEMOM
XUMHYECKUX
anemenTtoB /[, .
Meuneneena



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

. UCII0JIb30BAThH
XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (DOPMYIT
BEILIECTB U YPAaBHEHUI
XUMHYECKUX PEaKLHil

2.2

OO6mras xapakTepucTuKa
XUMHYECKUX IJIEMEHTOB
VIA-rpynnsl. Cepa u eé
COeIMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f
412636

. KJaccu(puImpoBaTh
XHUMHUYECKHUE JIEMEHTHI,
HEOPraHMYECKUE BEIIEeCTBA,
XUMUYECKUE peakinu (1o
YHUCITY H COCTaBY
YYACTBYIOIINX B PEAKITUN
BEIIECTB, 110 TEILIOBOMY
3¢ deKTy, M0 N3MEHEHHUIO
CTEINEHEN OKUCIICHUS
XUMHYECKUX DJIEMEHTOB);
. XapaKTepu30BaTh
(ormmchIBaTh) OOMIKE U
crienuduaeckue
XUMHYECKHE CBOMCTBA
MPOCTHIX U CJIOKHBIX
BEIIECTB, MOATBEPKIast
OTHCaHue pUMepaMu
MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHUH
COOTBETCTBYIOIIHNX
XUMHYECKHUX PEaKIIHii;

. HCIOJIb30BAaTh
XUMHYECKYIO0 CUMBOJIHKY
JUISL COCTaBIIEHUS (POPMYIT

-YCTHBIN ONPOC
-paboTa ¢
TeMaTHICCKUMH
KapTOYKaMHU
-paboTa ¢
MEPUOINYECKOMN
CHCTEeMOM
XUMHYECKHAX
anemeHToB /1. U.
Meuneneena



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

BEILECTB U YPaBHEHUU
XUMHYECKUX PEaKLHil

2.3

OO6mras xapakTepucTuKa
XMUMHUYECKUX IJIEMEHTOB
VA-rpynmel. A3oT,
dhochop u ux
COeIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* coOr01aTh MpaBuiia
M0JIb30BAHMS XUMHYECKON
NOCY/I0H U J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKKE
npaBuiia oOpalleHus ¢
BEIIECTBAMH B
COOTBETCTBHUHU C
UHCTPYKITUSAMU TI0
BBITIOJTHEHHFO
71ab0pPaTOPHBIX
XHUMHYECKHUX OTTBITOB IO
MOJTYYCHHIO U COOMPaHUIO
ra3000pa3HBIX BEIIECTB
(aMmMUaKa v yriaekucioro
rasa);

* POBOJIMTH PEAKIINH,

IO ITBEPIK IAIOIIHE
Ka4eCTBEHHBIN COCTAB
pa3JInYHBIX BEIICCTB:
pacrio3HaBaTh OTIBITHBIM
nyTéM XJIOpHI-, OpOMH/I-,
Hoau -, KapOOHAT-,
docdar-, cunukar-,
cynbdar-, THAPOKCH/I-
MOHBI, KATHOHBI AMMOHHUS U
MOHBI N3yYEHHBIX
METaJIJIOB,
MPHUCYTCTBYIOIIUE B

-TpaKTHYecKas padora
-YCTHBIN ONPOC
-pelIeHue MpaKTHKO-
OPHUEHTUPOBAHHBIX
3aj1a4

-paboTa c
MIEPUOUYECKON
CHUCTEMOM
XUMHYECKUX
anemenTtoB /[, U.
Meuneneena



https://m.edsoo.ru/7f41a636
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BOJIHBIX PacTBOpax
HEOPraHUYECKHUX BEIIECTB;
. HCIOJIL30BaTh
XUMUYECKYIO CHUMBOJIUKY
JUTSL COCTaBJICHHS (DOPMYIT
BEILIECTB U YPABHEHHI
XUMHUYECKUX PEaKIHil

2.4

OO01as XxapakTepucTuKa
XMUMHUYECKUX 3JIEMEHTOB
IVA-rpynnsi. Yraepoa u
KpPEMHUM U UX
COeIMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f
412636

* coOr0IaTh IpaBUiIa
MI0JTb30BAHHS XUMHYECKOH
MOCY/I0H U J1abopaTOpHBIM
000pyI0BaHUEM, a TAKKE
npaBuiia oOpamieHus ¢
BEICCTBAMH B
COOTBETCTBHUH C
UHCTPYKIUSMHU TI0
BBITIOJTHEHUIO
71a00paTOPHBIX
XUMHUYECKHX OIBITOB T10
MOJTYYCHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB
(aMMHUaka ¥ yriieKuciaoro
rasa);

* IPOBOJIUTH PEAKIUH,

MO ITBEPIK IAIOIIHE
KayeCTBEHHBIN COCTaB
pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM
nyTéM XJIOpU-, OpOMuUI-,
MOU[-, KapOoHaT-,
docdar-, cunukar-,

-YCTHBIN ONPOC
-npakTUyeckas padora
-KOHTpOJIbHas paboTa
-paboTa ¢
MIEPUOUYECKON
CHUCTEMOM
XUMUYECKUX
anemenToB /1. U.
Meuneneesa



https://m.edsoo.ru/7f41a636
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cynbdar-, THAPOKCU]I-
MOHBI, KATHOHBI aMMOHHUS U
MOHBI U3yYEHHBIX
METAJLIOB,
MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpax
HEOPraHWYECKUX BEIIECTB;
. KCII0JIb30BATh
XUMHUYECKYIO CHUMBOJIUKY
JUIS coCTaBiieHUs (GopmMy
BEIIIECTB U YPABHEHMI
XUMHYECKUX PEeaKIHil

Hroro no pazgeny

26

Pasznen 3. Mera/sibl 1 UX COeTUHEHUS

3.1

OO011111e CBOMCTBA
METAIIIIOB

bubmorexa [JOK
https://m.edsoo.ru/7f
412636

* KJIaccu(UIUPOBATH
XUMHUYECKHE DIIEMEHTHI,
HEOPraHNYECKUE BEIIECTBA,
XUMHUYECKHE Peakiuu (T1o
YHCITy ¥ COCTaBY
YYaCTBYIONIMX B PEAKIIUU
BEIIIECTB, 110 TCIIOBOMY
3¢ deKTy, Mo U3MEHEHHUIO
CTETICHEH OKUCIICHUS
XUMHYECKUX DJIEMEHTOB);
* XapaKTepu30BaTh
(omuckIBaTh) OOIIHE U
crierupuIecKue
XUMHYECKHUE CBOMCTBA
MPOCTBIX U CIIOKHBIX

-YCTHBIN OMpoc
-paboTa ¢
MEePUOINYECKOI
cucTeMO
XUMHAYECKUX
anemenToB /l. .
MenneneeBa



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

BEILIECTB, [MOATBEPKIas
OIHUCAHUE TTPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUH
COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINH;

* MCMO0JIb30BaTh
XUMHYECKYIO CHMBOJIUKY
JUIs cOCTaBiIeHUs (hopmMy
BEIIIECTB U YPABHCHU U
XUMHYECKUX PEAKIUH

. OIPENEATh
BaJICHTHOCTb U CTEIICHb
OKHUCJICHUS XUMHUYECKHX
3JIEMEHTOB B COCAMHCHUSIX
pa3IMYHOTO COCTAaBA,
MIPUHAIJICKHOCTh BEIIECTB
K ONpeIeIEHHOMY KJIacCy
COeMHEHUH 1Mo hopMyIiaMm,
BHJ XUMHYECKOH CBS3HU
(koBajieHTHAs, HOHHAS,
MeTaJuTndecKas) B
HEOPraHUYECKUX
COCIIMHEHMUSX, 3aps]l HOHA
Mo XUMHUYECKol opmyre,
XapakTep cpelibl B BOAHBIX
pacTBOpax HEOPraHUUYECKUX
COCIUHEHUH, THUII
KPUCTAJUIMYECKOU pElIETKU
KOHKPETHOI'O BELIECTBA




3.2

Baxxueiime MeTamisl U
UX COEIUHEHUSI

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* coOtoIaTh IpaBuiIa
M0JIb30BaHUS XUMUYECKOU
NOCY/I0H U J1ab0paTOpHBIM
000pyI0BaHUEM, a TAKKE
npaBuiia oOpalleHus ¢
BEICCTBAMH B
COOTBETCTBHUH C
WHCTPYKITUSAMU TIO
BBITIOJTHEHHTO
1ab0pPaTOPHBIX
XHUMHYECKHUX OTTBITOB IO
MOJIy4YEHUIO U COOMPaHUIO
ra3000pa3HBIX BEIIECTB
(aMmMUaKa v yriaekucioro
rasa);

* IPOBOJIUTH PEAKIIHH,
MOATBEP>K IA0LIUE
KayeCTBEHHBIN COCTaB
pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh OIMBITHBIM
nyTéM XJI0pua-, OpoMuU/I-,
Hoau -, KapOOHAT-,
docdar-, cunmkar-,
cynb(ar-, THAPOKCHUI-
MOHBI, KATHOHBI AMMOHHUS U
MOHBI U3Y4YEHHBIX
METAaJIJIOB,
MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax
HEOPraHMYECKUX BEIIECTB;

-KOHTpOJIbHAs paboTa
-TpakTHyecKas pabora
-paboTa c
IIEPUOUYECKON
CUCTEMOM
XUMHAYECKHX
anemenTtoB /. .
MenpeneeBa



https://m.edsoo.ru/7f41a636
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* CI0JIb30BaTh
XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (DOPMYIT
BEILIECTB U YPAaBHEHUIN
XUMHYECKUX PEaKLHil

Hroro no pazgeny

20

Paznen 4. Xumus v oKpy:Kamomas cpeaa

4.1

BeH_[eCTBa 1 MaTCpHralibl
B ’)KHM3HHU YC€JIOBCKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

. WJUTFOCTPUPOBATH
B3aMMOCBS3b OCHOBHBIX
XAMHUYECKUX MTOHATHI U
MIPUMEHSATH OTH TTOHSATHUS
TP OTIMICAHUH BEIIECTB U
UX TIPEBpAILCHUI;

. PacKpbIBaTh CMBICT
OCHOBHBIX XUMHYECKUX
MMOHATUM: XUMHWYECKUH

AJIEMEHT, aTOM, MOJICKYJIa,

HOH, KaTHOH, aHUOH,
MIPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO,
BAJICHTHOCTD,

QJICKTPOOTPULATCIILHOCTD,

CTEINCHb OKHCIICHHUS,
XUMUYECKasi peakius,
XUMUYECKas CBA3b,
TEIUI0BOM AP deKT
peak1uu, MOJb,
MOJISIPHBIH 00BEM,
pacTBOp, PIEKTPOJIUTHI,

-YCTHBIN ONPOC
-paboTa ¢
TEMATUYCCKUMHU
KapTOYKaMu
-IOArOTOBKA
pedepaToB 1
BBICTYIUJIEHUM MO TEME



https://m.edsoo.ru/7f41a636
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HEDJICKTPOJIUTHI,
AIIEKTPOJIUTHYCCKAS
JFICCOTIMALINS, PEaKIIH
HOHHOTO OOMeHa,
KaTaJln3aTop, XUMUYIECKOE
paBHOBecHe, oOpaTHMBbIe
1 HeoOpaTHUMBbIE peakiuy,
OKHUCITUTEIHHO-
BOCCTaHOBHTEIIbHBIC
pEaKInu, OKHCIUTEb,
BOCCTaHOBHTEb,
OKHCIICHHE U
BOCCTaHOBJICHUE,
AJTOTPOTIHS,
aM(oTepHOCT,
XUMHYECKas CBSI3b
(KoBaJIeHTHAas, HIOHHAS,
MeTaJuTh4ecKas),
KpUCTAJUTHYECKast
pemérka, Koppo3us
METAJLJIOB, CIIJIABBI,
CKOPOCTh XUMUYECKOM
peaKIuu, npeaeabHo

JOIycTUMast
koHueHTpauus [IJIK
BEIIECTBA

Hroro no pazneny 4

OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

- 'a6puensu O.C., OctpoymoB N.I'., CnagkoB C.A..Xumus. 8 knacc - M.,

Hpoda;

- I'aGpuensu O.C. Xumus 9 kiacc — M., Jlpoda

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bu6nmmoreka IHIOK

https://myschool.edu.ru/
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