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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1nO XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA HA OCHOBE TpeOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEIIIMU MPEnoaBaHus Y4eOHOro npeaMera « XuMHUsH»
B 00pa3oBatTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHHUE O LENAX, OOHIed cTpareruu
oOy4eHusi, BOCHHUTAHUS U PAa3BUTHUS OOYYAIOIMIMXCA CPEACTBAMHU y4eOHOTO
npeamera, YCTaHaBIIUBAET 00s3aTeNIbHOE IpEAMETHOE COJIepKaHue,
NpeAycMaTpUBaeT pacCHpeleieHue €ro Io KiaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENseT KOJUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU coZIepKaHus, PEKOMEHyEMYIO
MOCJIE0BATEIbHOCTh ~ M3YYEHHUS] XUMHUU C YUYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTU —MpeaMera  JiJis
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkkKe TPeOOBaHMIA K
pe3yibTaTam 00y4deHUs XUMUW Ha YPOBHE 1IE€JIeH M3yUYeHUs MPEeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENILHON JI€ATEIbHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHS MUPOBO33PEHUS
0o0ydJaromierocsi, ero MmpejcTaBICHUN O MaTepPUATLHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POopMUpPYEMbIE€ XUMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPrud M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aIbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, IHEPrETUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MIPOOIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEM  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuxcsi, HAaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIHMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00yJarOIInXcs;



Croco0CTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHUECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYHMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 00ILero o0pa3oBaHUsI OPUEHTHPOBAH HA
OCBOEHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAYUMMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa copep:aHHsl MpOrpamMMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 nozaxoza kK €€ uszydyeHuro. CoaepkaHue CKJIaAbIBACTCS U3 CHCTEMBI
MOHATHA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpPTaHM30BAaHBI MO MPUHIUILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHMS O CTPOCHHH aTOMA U XUMHUYECKOM CBSI3H;

— TMpeACTaBleHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

TeopeTndueckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPHUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K JpYromy, BBINOJHAA (QYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBONWCTB, CTPOCHHSI U BO3MOYKHOCTEH INPAKTUYECKOIO0 NMPUMEHEHHUS WU IMOJy4ECHUS
U3y4aceMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIISAIONICH HAyYHOW KapTUHBI MHpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOJBI, LIEHHOCTHOIO OTHOUICHMS K HAy4YHOMY 3HAaHHUIO U
METOJaM IIO3HaHUs B Hayke. V3ydeHHe XMMHHM IPOUCXOIUT C NPHUBIICUYECHUEM
3HAHMM W3 paHee HW3YYEHHBbIX Y4YeOHBIX NpeaMeToB: «OKpyKaloWUA MUp»,
«buosorus. 5-7 kimacce» U «dusnka. 7 Kacey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATENBHOCTH 4YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HaHUA — BaXKHEHIHMX (PaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX IOJIOKEHUH,
JOCTYNHBIX 0000OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B



OpuOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYCHUHU BEIIECTB U
XUMHUYECKHUX peaKlUil, B (OpMUPOBAHUHN U Pa3BUTHUU MO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
JEeSTeIbHOCTH, OCBOCHHM NPaBWJ O€30MacHOro OOpalieHus C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XMMHUKU HAa YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs BaXXHOE
3HaYeHUe NMpUoOpen TaKkue 1eld, KakK:

— (dopmupoBaHHe MHTEIUIEKTYaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIPHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuOoOLIeHHE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBUil, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00YUYaAIOITIMHUCS
OIbITa Pa3HOOOPA3HOW MAESITEIbHOCTH, MO3HAHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanre oOwmEed (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SIBJICHUSA
OKpY’KaloIlIero MHpa, WUCIOJIb3YsS 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU H3YUEHUU
XUMHUH, NPUMEHITh HMX IMPU PEIICHUHU MpoOJeM B MOBCEIHEBHOW KU3HU U
TPYAOBOU AEATEIBHOCTH;

— (QopmupoBanue y O0O0yyarommxcs TyMaHUCTHYECKHX OTHOILICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HAHUW Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIeCO00Pa3HOro MOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uiisi U HanpaBICHHOCTH JalbHEHUIIEro
00yueHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemlecTB. [loHsAiTHE 0 MeToax MO3HaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Crioco0nI pa3jeneHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCT aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHOocHUTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas 10Ji1 XMMUYECKOTr0 3JIEMEHTa B
COCJIMHECHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKIMSA U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccubuxarus
XUMHUYECKUX PeaKIui (COeTUHEHNs, Pa3I0KEHUS, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBAaHUEM, U3yUCHUE U OMHCAHHE
dbu3nUecKkux CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMO/JICUCTBUE Meja ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiuid (pas3yioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMoieicTBHUE kele3a ¢ pactBopoM coiu meau (II),
M3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (uibTPOBaHUE,
BbITIApMBAaHUE, JUCTUIUIALMUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKU MOBAPEHHON
comv, HaOJIOJEHWE W  ONWCaHWe  pe3yJbTAaTOB  MPOBEACHHS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHME MOJIEJIE MOJIEKYII
(IrapocTepKHEBbIX ).

BaxHeilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3zmyxa. Kucimopoa — 3iemMeHT u mpocToe
BemecTBO. Haxoknenue kucimopoga B Tpupoje, (HU3UYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. I[lpumenenue kucinopoga. CrocoObl



NOJIyYEHHUsI KHUCIOpOJa B Ja0opatopud U HOpoMbllIUIeHHOCTUH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPO/IaA.

TernoBoit 3hdekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yrojap W METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHUE MapHUKOBOTro 3 (dekTa, pa3pylieHrne 030HOBOrO CJIOA.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu.

Mosnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIECTBa B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHue NpupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuHenmit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyrome. Homenknarypa okcuaoB. Dusmyeckue U XUMHUYECKHE
cBomcTBa OKCUAOB. [loyueHne okCuaoB.

OcHoBanus. Knaccudukauust ocHOBaHMI: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHumil. PH3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryuyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. Gusudeckue u
XAMUYECKUE CBOMCTBa KuCIOT. Psan aktuBHoctu MertaoB H. H. bekerosa.
[lonydeHne KUCIoT.

Comu. Homenkiarypa coieil. @U3nyeckue U XUMHYECKUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacno3HAaBaHME M U3YYEHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aMMOJCHMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONKMCaHUE HX CBOMCTB, MOJydyeHHE, COOMpaHUE, pacClO3HABAaHUE M H3y4YEHUE
CBOMCTB BOJIOpOJia (ropeHue), B3auMojieicTeue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPHAIIOB), HAOIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHUS BELIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOABI C METAJIaMHU
(HaTpyeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3sLOB HEOPraHWYECKHUX BELIECTB pPAa3JMYHBIX KJACCOB,
HAOJII0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojeiicTBus okcunga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUMi HEUTPAIM3aLHUH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa JIPYyTMM K3 PacTBOpa COJM, PELICHUE
SKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWmne KiacChl HEOPTaHUYECKUX
COCAUHEHUI.

IHepuoagnuecknii 3akoH u Ilepuoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. WM. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(DUKAIIUU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpYIIax CXOJHBIX 3JIEMEHTOB (ILEJIIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJPOKCUIBI.

[lepnognueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas u  JiIuHHOMEpUomHass  (HOpMBI
[Tepuoguueckout cucrembl xumuueckux 3nuemeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DPu3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAaep. M3oronsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckour cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJIoKeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUJIA pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4y€HbId U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKILIHH.
[Iporeccrl oOkucaeHns 1 BOCCTaHOBIEHN. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
FUAPOKCHAA LHUHKA C PacTBOPaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakliuy pa3oKeHUs], COSJUHEHU).

Mesxcnpedmemmnnie ceasu



Peaymszannst MeXNpeaMETHBIX CBS3€M NPH HW3yYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukanus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE311bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAs] peaKUMsl

[Tepuoanueckuii 3akoH. Ilepuoauueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, Kalblusi WU UX
COCIMHEHUI B COOTBETCTBHHM C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys u1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3IuYHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIWHM BEMIECTB, MO TEIUIOBOMY 3P (dEKTy, 1Mo
W3MEHEHHUIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue o ckopocT xumuyeckod peakuuu. IloHsTue 006 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsTHE 0 TOMOT€HHBIX U TreTepOreHHBIX
peakuusx. Ilonarue o karanmse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUh M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpaBHECHUU



OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMW C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonel. MexaHu3M AuCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumMudeckon cBsizu. Ctenenp auccounan. CUbHbIE U C1a0bIe JIEKTPOIUTHI.

Peakuuu nonnoro oomena. Y ciaoBusi IpOTEKaHUSI peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HOHHBbIE YypaBHEHUs peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMII W cojJell B CBeTe MPEICTaBICHUNA 00 BIEKTPOJIUTUYECKON
nucconmany. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKkIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCAa AWCCOLMALMUA KHCIOT, WIEJNOYEed W COJIEH
(BO3MOKHO  HCHOJIb30BAaHHE BHJAEO MaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHWS  peakluuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peaklMH pasyIoKEHHUs, COEIUHEHNs), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpEe  XJjopa
(B3aUMOJIEHCTBHE C METaJIaMd, HEMETaUlaMy, IIeJI04aMH). XJIOPOBOIOPO/I.
ConsiHass KucCIoTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M 4eloBeKa. BaxHeimme XJI0puapl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HYECKUE U
XuMHuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00mMe Kak
NpEICTaBUTENd Kjacca KHCIOT U chenuduyeckue). XUMHUYECKHE pPEakluu,
JeXallie B OCHOBE MMPOMBILUIEHHOIO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS peaKlMs Ha



cynedar-uon. Haxoxaenue ceppl M €€ COCIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHE OKPYXKAIOWIEH cpenbl COEAUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nyecKkre U XMMUYECKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUaK, ero
bu3nuecknue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne u npuMeHeHue. Coiam aMMOHUS,
ux pU3NUECKUe U XMMUYECKHUEe CBOWCTBA, MpUuMeHeHne. KadecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (PU3NYECKHUe U XUMHUUYECKHUE
CBONCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIu(UYECKHe).
Hcnonp30BaHWEe HUTPATOB U COJIEM aMMOHHMS B Kauye€CTBE MHUHEPAIbHBIX
yao0peHuil. XuMU4ecKoe 3arps3HeHUE OKPYIKAIOIIECH CPellbl COSTMHEHHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckne U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKHUE CBOMCTBRA,
nonyuyenue. Mcnonp3oBanne GpocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUN.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCJIEHHUS.  YTJIepoid,  auIOTPOIHbIE
Moau(dUKalUKM, pacCpOCTpaHEHUE B Tpupose, (u3nueckue M XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npupozae. OKCuibl yriaeponaa, ux
dbu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBbIE OpPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHe IMPOOJEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CoMH, UX (HU3UIECKUE U XUMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCTIOTa).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHe 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBojgax — U X
posi B OKM3HM 4eJoBeKa. MarepuajibHOe €IMHCTBO OpPraHUYeCKUuX U
HEOPTraHUYECKUX COCAUHEHUM.

KpeMHuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus KpemHusi B npupozae. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKaThl, UX WCIOJIb30BaHUE B
ObITY, B MPOMBIIUJICHHOCTU. BaxkHellne cTpouTenbHbIE MaTepHalibl: KEPaMHKa,



CTEKJIO, TIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

W3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAaYE€CTBEHHBIX PEAKLMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIMNE (PU3NYESCKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEIMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPHUANIOB),
O3HAaKOMJIEHME C o00pa3naMu XJOpPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMAaTEPHAIOB), HaOIIOCHNE Mpoliecca OOYIIIMBaHUs caxapa Mo ACWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIuy Ha Cylbdat-
MOH M HaOJI0JieHHWEe TpHu3Haka e€ MPOTeKaHHs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M HX COEAUHEHUH (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX u (HochHOopHBIX ymoOpeHui, moaydeHue,
coOupaHue, pacno3HaBaHWE€ M HW3Y4YCHHUE CBOWCTB aMMHUakKa, NPOBEIICHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHHe MpPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYEHHE Mozenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
POLIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M HU3yuEHUE
CBOMCTB YIJIEKUCIOrO rasza, NpoBeJICHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CUJINKAT-HOHbl W W3yYEHUE MPU3HAKOB HUX MPOTECKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHeure HeMeTaJuIbl U KX COCIMHEHUS.

MeTasuibl 4 UX COCAMHEHMS

OO011as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckor cucremMe XxuMmudeckux dmemeHTtoB [ WM.
MenpneneeBa u crpoeHusi aromoB. CTpoeHue MeTamuioB. Meraimyeckas: CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pPEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HaMpspbKeHU MeTamuioB. dusznueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
crocoObl MoiyyeHuss MeTamioB. lloHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIocoObl 3almUThl UX OT Kopposuu. CmiiaBwl (CTajib, YYTyH, TIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[I{enouHble MeTaIBL: NOJNOXKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpOeHHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u



TUIPOKCUABl HaTpus W Kanud. lIpuMeHeHne 1IeNOoYHBIX METANIOB U UX
COCJIMHECHUU.

[llenouyHo3eMenbHbIE META/UIBI MAarHMM W KaJbLUMUM: IIOJIOKEHUE B
Ileproanueckoi cucreMe xuMmMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
W Kaiblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMUHUN: TIoJIokeHUE B Ilepnoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aroma, HaxOXIAeHHUE B Ipupome. dOusudeckue u
XUMUYECKHE CBOWMCTBA alOMHUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUJIPOKCHU]IA
AJFOMUHUSL.

Keneso: monoxenue B [lepponnyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [I.
N. MenneneeBa, CTpOEHHE aroMa, HAXOXJIE€HUE B npupoac. Pusnyeckue u
XUMUYECKHEe CBOUCTBA kene3a. OKCUIbl, TuIpOKCU bl U conn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslaMu METaUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA FOPEHHUS XKejle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHHWE  BHUJIEOMATEPUANOB), MPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablMs, aTIOMUHUS, I[IMHKA, JKeJe3a
(IT) u xeneza (II1), meau (II), HabnroAeHNE U ONKMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJAaMEHU MOHAaMU HATpusl, Kalus W Kaiublusd (BO3MOXHO HCIIOJIb30BaHUE
BUICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHenmume
METaJUIbl U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (mpeaeiabHas JT0MmyCcTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHuu 3K0JIOrHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu



Peaymzannst MeXnpeaMETHBIX CBSI3€M NPH HW3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAayUHBIX
NOHATUH, TAK U NOHATHUH, SBJISAIOIINXCS CUCTEMHBIMU JJI1 OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, IEPUOJAUYHOCTh, HAOJIOICHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHHUE, MOJEb, SBJICHHWE, ITAPHUKOBBIN
adPeKT, TeXHOIOTHS, MaTePUAIIBI.

@dusnka: Marepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOMbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJEKTPUUYECKUN 3apsi, MHPOBOIHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3bl, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHUCKUMU
COIMOKYJITYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITMATM3AIIUN O0YJArOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpEHUE OMbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(popmalruenn o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOUCCIENAOBATENbCKOM, TBOPYECKOM M APYrux  BHAAX
NEeSTETLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ay, BBIINOJHEHUH XWMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM y4EOHOM NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI OCTYIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUsl CYIUIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHON CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX MPOILECCOB M SIBICHUM,
MO03HABATENbHON, MH()DOPMAIMOHHOM W YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOi, IOOCTYHNHBIMH TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTHh K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH M YPOBHS OOy4yeHUs B
JanbHEHIIEeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *KU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOI0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUsS] TMpaBuia 0O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUW IO XHUMHHU, OCO3HAHHBIA BBHIOOP
WHIUBUYaIbHOM TPAEKTOPUU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEeMmHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHUSI HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
Oe3omacHOro o00pasza KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3/10pOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
paBuJl 6€30MaCHOTO MOBEICHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIMX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLIEH IPUPOJIHON CPENOU, AJIsl ITIOBBIIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUA MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TeOopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAyYHbIX YUYEOHBIX NpPEIMETaX W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ITUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle obOecrneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jJoruyeckue 1eicTBUA:

YMEHHUSI HKCIIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIEISATH MX XapaKTepHbIC
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
TOHATHUS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JieJIaTh BBIBOJIBI M 3aKIIOUCHUSI;

YMEHHUE TMPUMEHSITH B TMPOIECCEe IMO3HAHUS TOHATUA (IpEeAMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna M ypaBHEHHE
XUMHUUYECKON peaklMu — MpU PelIeHUH YueOHO-TT03HABATEIbHBIX 3aj/lay, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKHN W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3YyUaeMbIX MIPOIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBareabcKue JeMCTBUS:

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B Ka4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI TIO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEeHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMYIUPOBaTh 0000IICHHS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS, OJIYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOrO COJAEp)KaHWs, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOAbl U 3aIpOChl MPHU MOUCKE U OTOOpE
uHGOpPMAllMU U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ul BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3JIMUHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (hOpMYy mpeicTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMMmaMy,
IpyrumMu opmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH HH(YOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAKOUIEH MNPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auamora W (WIM) JIUCKYCCHUHU) TIO
CylIecTBY  oOcyxkaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHTEJILHO BBIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3YJbTaThl  IO3HABATEIbHOMN
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pEe3yIbTAaTOB BBHINOJHEHUS] XMMHYECKOT0 3KCIIEPUMEHTa (J1a00paTOpPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NpPOOJEeM Ha OCHOBE Yyuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHus, oOOMEeH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JCHCTBUM, OIPENCICHUE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM paboThl U JpyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeSITeHbHOCTD, BRIOUPATh Hanbosee d(pPpeKkTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/la4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATh
IIPEIJIOKEHHBIM QJITOPUTM JEHUCTBUM IIPU  BBINOJHEHUU 3aJaHUN C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PEaKLHUX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW €W, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33]IaHUN.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep’KaHus, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanibHOH pabouell MporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crenupuuecKkue JUisi TPEAMETHOW oOmactn  «XUMHS», BUIBI
JEATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAaHWSA, €ro  HHTEPIPETalNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00ydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasi peakiusi, KiacCu(MUKAIuUs pEeakiuid: peaKiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEeaKUuu 3aMElICHHUs, peaKUuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP (DEKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, PAaIAYC
aTomMa, XUMHYECKas CBS3b, MOJSIPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
HMOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAccoBas J0Js BEIIECTBA
(IpolieHTHAs! KOHIIEHTpAIlUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCIONB30BATh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OINpEIENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKHUCIICEHHS  BJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COECAUHEHUH 110
dbopmynam, BHJ XUMUYECKOHW CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEHUs B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuonuueckass cuctemMa XuMU4eckux »dyemeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS ATOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsf sjpa, oOliee YUCiIO SJIEKTPOHOB
U pacnpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIBHON NEATEbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3alUIo, KIaCCU(PUKAIINIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOIIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBII U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsT C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAa H KHUCJIOPOJa), IPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB HIEJIIOYEHN M KUCIOT C MOMOILBIO UHJIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xonIry oOydenus B 9 kjacce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU ekt
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJICHUE,
alIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAs, MOHHAs,
MeTa/InYecKas), KpHUCTAJUIMYECKas pemeTka, KOppo3Hs METaJIOoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peakluu, MpeaebHO JOMyCcTUMas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHUS (OpMyT
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€IMHEHUN 1o (opmyiaMm, BHUA XHUMHUYECKOM
CB3U (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsii MOHA MO0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCAMHEHUM, THUIl KPUCTAJUIMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
pasznuyaTh MOHSATUSA «TJaBHasg mnoarpynma (A-rpynma)» U «mobodHas
noarpynna (b-rpynma)», manbie u OojbIIME TMEPUOABI, COOTHOCUTH
0003HayYeHusl, KOTOpble MMEIOTCA B NEPUOJUMYECKON Taldmuue, cC
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB ® 3apsij sApa, oOIIee 4YWCIO DJIEKTPOHOB U
pacmpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH oOOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npejenax MajiblX NEPUOJOB U TJIaBHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYACTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa NPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsi OMHCAHUE
IpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKLUM;

COCTaBJSITb YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIOMNUX CYIIECTBOBAHHE
TF€HETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpAlICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKInu;

coONIOaTh  MpaBUjia  TOJIB30BAHUSA  XUMHYECKOW  MOCYAOM |
7abopaTOpHbIM  O00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TOATBEP)KAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
noauz-, kapobonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THIAPOKCUI-UOHBI,
KaTUOHBl AMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTEIBHON JIEATEIbHOCTH — aHAJINU3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHBI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIIACC
Koau4gecTBO 4acoB
Ne HaumenoBanue pa3iesioB u
KonTtpoibHble
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pasznea 1. IlepBoHayaibHbIe XUMHYECKHE IOHATHUSA
XuMusa — BaxkHast 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 0
MPAKTUYECKOU 1€ TETbHOCTH
JeJ0BeKa
BemectBa 1 xuMuaeckue
1.2 15 1
peakiu
Hroro no pazneny 20

Pa3pen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bosnyx. Kucnopon. Ilonsarue

2.1 6 0
00 oxcHuaax
59 Bonopoa.Ilonsitue o kucinorax 2
' U COJIAX
3 Bona. PactBopsr. [Tonsitue 06 5 |

OCHOBAHUAX

OcHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COEAVNHEHUN

Wroro no pazneny 30

IIpakTHYeckue
padoThI

JiieKTpOoHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoenne aToMOB.

Xumuueckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1
XUMHUYECKUX 3jieMeHTOoB []. 1.
MenneneeBa. CtpoeHue atroma
XUMHYECKas CBSI3b.

3.2 OKHUCITUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no paszneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

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

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

bu6nmmoreka [IOK
https://m.edsoo.ru/71f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢




9 KUIACC

HaumeHoBaHMe pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pa3pen 1. BemecTBO M XUMHYeCKHe peaKIIuA

11 [ToBTOpeHue u yriayOnenue 3HaHUN
' OCHOBHBIX Pa3/eyioB Kypca 8 kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX
' peaKIuii

13 DIIEKTPOIUTHIECKAS TUCCOIUALIHS.
' XUMHYECKHE PEaKIMi B PaCTBOPax

Htoro no pazneny

Pa3gen 2. HemeTa/JIBLI M X COCTUHEHU S

1 OO011as XapakTepUCTHKA XUMHUYECKUX
. aneMeHToB VIIA-rpynmnsl. ["anorenst

OO01as XapakTepUCTHKa XUMHUUYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u eé
COEJIMHEHUS
OO01as xapakTepucTUKa XUMUYECKUX

23 aneMeHTOB VA-rpymisl. A30T, pochop u ux
COEJIMHEHUS
OO011as XapakTepUCTHKA XUMHUECKUX

2.4 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEeMHHUHU ¥ UX COCTUHECHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

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




Pa3gen 3. MeTa/sIbI M HX COeTUHEHUS

3.1 OO06111e cBOMCTBA METAIIJIOB

32 Baxkueiinne MeTaibl 1 UX COSTUHEHUS

Htoro no pazneny

Pa3zpnen 4. Xumus u oxkpy:xaomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA
Htoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Poias XuMuu B 5KU3HU
yeJioBeKa. Teja U BelecTna

ITonsatue o MECTOJaX IIO3HAHHUA B
XUMHHN

[Ipaktuueckas padora Ne 1 «IIpaBuiia
paboThI B 1a00paTOpUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEMY

YucThie BelecTBa U CMECH. Crioco05b1
pa3aciICHUA cMmeceit

[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYMCTKU MOBAPEHHOM COM)»

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHE 3IEMEHTEI. 3HaK1
(CI/IMBOHBI) XUMHNYCCKHUX 3JICMCHTOB

HpOCTBIC " CJIOKHBIC BEUICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3YYeHHS

03.09.2024

05.09.2024

10.09.2024

12.09.2024

17.09.2024

19.09.2024

24.09.2024

26.09.2024

01.10.2024

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubnuoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.
Xumnueckas popmyia. BaneHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

OTHOCHUTENLHAsA aTOMHAas Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KoanuectBo BemecTsa. Moiib.
MognspHas macca

dusznyeckrue 1 XUMHUUECKHE SIBICHUS.
XuMuueckas peaknud

[Ipu3Haky 1 yClI0BHs POTEKAHUS
XUMHYECKHX PEaKIUi

3aKOH COXpaHEHUsI MacChl BEUIECTB.
XUMHUYECKUE YPABHEHUS

Boruncnenust KonuyecTBa, Macchl
BEIIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX
peaxkuui

Knaccudukanus XuMUYeCKuX peakiuii
(coenuHeHws, pa3IoKEeHUS,
3aMeInIeHus, 0OMEHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneauct. O0o0meHne u
cHUcTeMaTh3alus 3HaHUI

Konrponsnas padora Nel mo reme
«BemiecTBa U XUMUYECKUE PEAKITHI

Bo3nyx — cMech razos. CocTaB
Bo3ayxa. Kucnopox — snemeHt u

03.10.2024

15.10.2024

17.10.2024

22.10.2024

24.10.2024

29.10.2024

31.10.2024

05.11.2024

07.11.2024

12.11.2024

14.11.2024

26.11.2024

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5230

but6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnuoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubnuoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

npocToe BeuiecTBo. O30H

duznyeckre 1 XUMHUYECKHE CBOMCTBA
KHCJI0poJia (peaKIuy OKUCIICHUS,
ropenue). [Tonstue 06 oxcumax

CrniocoOplI Mosty4eHus: KUCI0poia B
1a60paTOPUN U IPOMBIIIIIICHHOCTH.
[Ipumenenue kucaopoa

TennoBoii 3¢ ekt xumuueckoi
peaxIyu, TOHSITHE O
TEPMOXUMHUYECKOM ypaBHEHHH, 3K30- U
SH/IOTEPMHUECKUX PEAKIIHIX

TormnmmBo (HedTh, yrojib U METaH).
3arpsizHeHUE BO3/1yXa, CIOCOOBI €T0
MpEeI0TBPALCHUS

[IpakTuueckas pabora Ne 3 mo Teme
«[Tonyuyenue u cobupaHue KHUCIOPOaa,
W3YYEHHUE Er0 CBOMCTB)

Bonopoa — 3nemMeHT u npocToe
BelecTBO. Haxoxxaenue B npupoje
du3nyeckre 1 XUMHUUYECKHE CBOMCTBA
Bojopoa. [Ipumenenne Bogopoaa

IToHsATHE O KUCTIOTAX U COJISAX

CrniocoOsl mosty4eHus BOAOPoaa B
nabopaTopuu

[IpakTuueckas padora Ne 4 o Teme
«ITomy4yenue u coOupaHue BOAOPOIa,
W3yYE€HHUE E€ro CBOMCTB)

28.11.2024

03.12.2024

05.12.2024

10.12.2024

12.12.2024

17.12.2024

19.12.2024

24.12.2024

26.12.2024

09.01.2025

bubmoreka [JOK
https://m.edsoo.ru/ff0d4614

bubnuoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

ModnsipHblii 00bEM T'a30B. 3aKOH
ABoraapo

Beruncnenus o6béMa, KonuuecTna
BEIIIECTBA ra3a 1o ero U3BECTHOMY
KOJINYECTBY BELIECTBA MU 00BEMY

Breruncinenns o066MOB ra3oB 110
YpaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUN T'a30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustue 00
WHJIUKaTOpax

Bopna xak pactBoputens. HachilieHHbie
Y HEHACHIIIICHHBIC PACTBOPHI.
MaccoBas 1071 BEIIECTBa B pacTBOpE

[IpakTuueckas pabora Ne 5 o teme
«ITpuroroBieHue pacTBOpPOB ¢
onpeaeeHHON MacCOBOM J10JeH
PpacTBOPEHHOTO BEIIECTBAY
KonTponsHas padora Ne2 o teme
«Kucnopoa. Bogopoxn. Boga»
Oxkcupsl: cocTaB, KaccupuKaus,

HOMEHKJIATypa

[TonydyeHne 1 XuMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

OcHoBaHHsI: COCTaB, KIaccuuKarus,
HOMCHKJIATypa

14.01.2025

16.01.2025

21.01.2025

23.01.2025

28.01.2025

30.01.2025

04.02.2025

06.02.2025

11.02.2025

13.02.2025

25.02.2025

bubmorexa [JOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [IOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmmorexa [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664¢e

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[TonyuyeHne u XMMUYECKHE CBOMCTBA
OCHOBaHUMI

KucnoTsr: cocraB, kiiaccudukanms,
HOMEHKJIaTypa

[Tomy4yenue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKJIATypa,
CHOCOOBI MOTYYECHUS, XUMUYECKHE
CBOMCTBA

[IpakTuyeckas padora Ne 6. Pemenue
9KCHEPUMEHTAIbHBIX 3ajay 110 TeMe
«OCHOBHBIE KJIACChl HEOPTraHMYECKHUX
COEIMHEHUN

I'eneTmyeckas CBA3b MEXKOY KilaccaMun
HCOPTaHNYCCKUX COCIMHEHU I

OO0001IEHUE U CUCTEMATU3 ALV
3HAHUHN

KontponbHast padota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coequHeHui"

[lepBble MOMBITKY KJIaCCU(PHUKALIMU
XMMHYECKHX 3JIeMeHTOB. [lonsaTHe 0
rpynmnax CXOQHbIX 3JIEMEHTOB
[lepuonuueckuii 3aK0H U
[Teproanueckas cucTeMa XUMHYECKUX
sneMeHToB [l. 1. MenneneeBa

[Iepuoasl, rpynmsl, MOATPYIIIBI

27.02.2025

04.03.2025

06.03.2025

11.03.2025

13.03.2025

18.03.2025

20.03.2025

25.03.2025

27.03.2025

01.04.2025

03.04.2025

bubmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmmorexa [JOK
https://m.edso00.ru/00ad9474

but6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

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

bubmmorexa [JOK
https://m.edsoo.ru/00ad9ela

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢

bubnuoreka [IOK
https://m.edsoo.ru/00ada52¢c




54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0UYEK
aToMOB 3J1ieMeHTOB [lepnoanueckoit
cuctemsl JI. 1. MeHaeneeBa

XapakTepucTuka XUMHIECKOTO
3JIEMEHTA 110 €T0 MOJI0KCHUIO B
ITepuoanueckoii cucreme /1. U.
Menneneena

3nauenue [lepuoauyeckoro 3akoHa
JUISl pa3BUTHA HayKu W npaktuku. J[. W.
MenpeneeB — y4€HbIN, NEIAror U
rpak JaHuH
DIEeKTPOOTPULIATETLHOCTH ATOMOB
XAMHUYECKHUX DJIEMEHTOB/
Bcepoccuiickast mpoBepodHas pabota

HNonnag xumMudeckas cBA3b

KoBanenTHas MoJIsIpHas XUMHUYIECKasd
CBA3b

KoBanenTHas HCMOJISIpHAad XUMHUYICCKasd
CBA3b

CreneHp OKUCICHUA

OKuCINTEIIFHO-BOCCTAHOBUTEIBHEIC
pCaknuun

OKHUCIIUTEIIN U BOCCTAHOBUTEIH

15.04.2025

17.04.2025

22.04.2025

24.04.2025

29.04.2025

01.05.2025

06.05.2025

08.05.2025

13.05.2025

15.05.2025

20.05.2025

bubmorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6moreka [JOK
https://m.edsoo.ru/00ada824

bubnuoreka [IOK
https://m.edsoo.ru/00ada96¢e

bubnuoreka [IOK
https://m.edsoo.ru/00adaab8

bubmmorexa [JOK
https://m.edsoo.ru/00adac34

bubmoreka [JOK
https://m.edsoo.ru/00adaab8

bubnuoreka [IOK
https://m.edsoo.ru/00adaab9

bubmmorexa [JOK
https://m.edsoo.ru/00adae28

bu6moreka [JOK
https://m.edsoo.ru/00adb076

bubnuoreka [IOK
https://m.edsoo.ru/00adb076




Konrtponsnas padora Ne4 o reme

65 «Ctpoenue atoMa. XuMHUUYeCKast
CBSI3b)
66 PezepHblit ypok. O0001eHue u

cucTeMaTu3alus 3HaHui

Peseprubliil ypok. O6001IeHNE U

67 .
CUCTEMATH3aLMs 3HAHUH

PesepBHeIit ypok. O6001IeHNHE 1
crucTeMaTu3aluvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

22.05.2025

27.05.2025

29.05.2025

bubmmoreka [JOK
https://m.edso00.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adb33¢

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

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




9 KUIACC

Tema ypoka

[Iepnoanueckuii 3aK0H.
[Tepronnueckas cucrema
XUMHUYECKHX djieMeHToB J[. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB XUMHUYECKHUX DJICMECHTOB
TEPBBIX TPEX MEPUOTOB

Knaccudukanus u HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB

Bunpsl XMMH4YeCKO# CBA3U U THIIEI
KPUCTAITMYECKHUX PEIETOK

KonTponbnas padora Nel no teme
«IToBTOpenue u yriaybnaeHue 3HaHUIA
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

Krnaccudukanus XuMruuecKux
pEaKUrii MO Pa3IMYHBIM MPU3HAKAM

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakiuu. [IoHsTHE O TOMOT€HHBIX U
FEeTEPOTeHHBIX PEAKLUAX

TlousaTue 0 XMMHUYECKOM

paBHOBecHH. DaKTOPBHI, BIUAIONINE
Ha CKOPOCTh XUMUYECKOW PEaKINH U

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUs

02.09.2024

04.09.2024

09.09.2024

11.09.2024

16.09.2024

18.09.2024

23.09.2024

25.09.2024

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmorexa [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

MOJIOKEHNUE XUMUYECKOTO
paBHOBECHs

OXHUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC
peaknuuu

Teopus 2IEKTPOIIUTHUECKON
mucconuanu. CUIbHBIE U CIIa0bIE
AJIEKTPOJIUTHI

HoHHbIe ypaBHEHMS peakui

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHMI B CBETE MPEACTABICHUI
00 DIIEKTPOTUTHIECKON
JTHACCOIHAIIN

XUMHUUYeCKHe CBOMCTBA COJICH B

CBETE MpeACTaBIeHU 00
ANEKTPOIUTUIECKON JUCCOLIUAIIUT

[TonsiTe o runponuse conen

O0001IeHNE U CUCTEMATU3ALIUS
3HAHUN

[IpakTuyeckas padora Ne 1.
«Pemienune sKcriepuMEHTAIbHBIX
3a1au»

Kontponbnas padota No2 o teme
«ONEeKTPOIUTHYECKas TUCCOIHALIHSL.
XUMUYECKUE PEeaKIMU B PaCTBOPaxX»
OO6m1as XxapakTepuCTHUKA rajJOreHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE

30.09.2024

02.10.2024

14.10.2024

16.10.2024

21.10.2024

23.10.2024

28.10.2024

30.10.2024

04.11.2024

06.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bubnuoreka [IOK
https://m.edsoo.ru/00adcd68

bubmmorexa [JOK
https://m.edsoo.ru/00add448

but6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

bubnuoreka [IOK
https://m.edsoo.ru/00add9d4

bubmmorexa [JOK
https://m.edsoo.ru/00addd12

but6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bubmuoreka [JOK
https://m.edsoo.ru/00addecO

bubnuoreka [IOK
https://m.edsoo.ru/00addfe2




19

20

21

22

23

24

25

26

27

xJjopa
Xinopooaopon. ConsiHasi KUCIIOTa,

XUMUYECKHE CBOWCTBA, MOTyUYEHHUE,
MIpUMEHEHHE

[IpakTuyeckas padora Ne 2 o Teme
«ITomyueHnne COIISTHON KUCIIOTHI,
HU3y4YeHUe €€ CBOMCTBY»

Brluucnenus o ypaBHeHUIM
XUMHUYCCKUX peaKHHﬁ, €CJIX OJUH U3
peareHTOB J1aH B U30BITKE

OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmsl

AnnotponHsie MOAU(UKALIUYU CEPBI.
Haxoxnenue cepbl 1 €€ coeTMHEHU I
B pupoe. XUMHUYECKUE CBOMCTBA
cepbl

CepoBomopo1, CTpOCHHUE,
¢bu3nyeckue 1 XUMHUYECKUE CBOICTBA
Oxcuppl cepsl. CepHas KHCIIOTA,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHNE

XUMHUUECKUE PEAKIINH, JICKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO cIIoco0a
IIOJIy4YEHHUsI CEPHOMN KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIIEeH Cpeabl COETUHEHUSIMU
cepbl

Briuncienne MaccoBOM JOJIU BBIXOA

11.11.2024

13.11.2024

25.11.2024

27.11.2024

02.12.2024

04.12.2024

09.12.2024

11.12.2024

bubmoreka [JOK
https://m.edsoo.ru/00ade104

bubnuoreka [IOK
https://m.edsoo.ru/00ade348

bubmmorexa [JOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bubnuoreka [IOK
https://m.edsoo.ru/00ade802

bubmmorexa [JOK
https://m.edsoo.ru/00adea28

bubmmorexa [JOK
https://m.edsoo.ru/00adec8a

bubnuoreka [IOK



28

29

30

31

32

33

34

35

MPOAYKTA pEaKIiH
OO0rmas XxapakTepuCTHKA SJIEMEHTOB
VA-rpynmsl. A3or,
pacmpocTpaHeHHe B IPUPOJIE,
¢du3MUeCKre M XUMUYECKUE CBOWCTBA
AMMHaK, ero Gu3nIecKue u
XMMHYECKHE CBONCTBA, MOIyYCHUE U
pUMEHEHHE

[IpakTuyeckas padora Ne 3 o Teme
«[ony4yenue amMmmuaka, u3yueHue ero
CBOMCTB»

A3oTHas KuCIoTa, €€ pusndeckue u
XUMHYECKUE CBOMCTBA

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX
yaoopeHuit. XuMu4yeckoe
3arpsiI3HEHUE OKPYIKaIOLIEN Cpeibl
COEIMHEHUSIMH a30Ta

®docdop. Oxcua pochopa (V) u
dbocdopHas kuciora, puanIecKue u
XMMHUYECKHE CBOWCTBA, MTOTyUeHHE

Wcnonb3oBanue pocdaTos B
KauecTBE MUHEPaIbHBIX YAOOPEHUH.
3arpsi3HeHUE IPUPOJTHON Cpeibl
dbocharamu

Yraepon, pacipocTpaHEHHE B
npupoe, GU3NYecKue U XUMUYECKUE
CBOMCTBA

16.12.2024

23.12.2024

25.12.2024

13.01.2025

15.01.2025

20.01.2025

22.01.2025

27.01.2025

29.01.2025

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

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bubmuoreka [JOK
https://m.edso0.ru/00adf004

bubnuoreka [IOK
https://m.edsoo.ru/00adf180

bubmmoreka [JOK
https://m.edso00.ru/00adf306

but6mmoreka [IOK
https://m.edsoo.ru/00adf518

but6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bubnunoreka [IOK
https://m.edsoo.ru/00adfd9c




36

37

38

39

40

41

42

43

Oxcunsl yraepoaa, ux pusudeckue u
XMMHYECKHE CBOMCTBA.
DKOJ0ru4ecKue npoOIemsl,
CBsI3aHHBIC ¢ OKcHuaoM yriaeposa (IV)

YroapHas KUCIIOTa U €€ COJIN

[Ipaktrueckas padota Ne 4 o Teme
"[losryyeHue yrieKkucyioro rasa.
KauecTtBennas peakiust Ha kKapOOHaT-

HOH

[TepBoHauanbHBIC TOHATHS 00
OpraHMYECKUX BEUIECTBAX KaK O
COEIMHEHUSX yIJIepoaa

Kpemuuii 1 ero coetuHeHus

[IpakTuyeckas padora Ne 5.
Pewrenne skcriepuMEHTANIBHBIX 3324
110 Teme «BakxHeunme HeMeTalulbl U
UX COCIMHEHHUSD)

Konrtponsnas padota Ne3 o teme
«Baxxneinine HemMeTallIbl U UX
COCIMHCHUS

OO6mras xapakTepucTuKa
XMMHYECKHX 3JIEMEHTOB —
MeTauoB. Meramndeckas CBs3b U
MeTajIn4yecKasl KpuCTaJuInYecKas
peméTka. PU3nUEeCKUe CBOMCTBA
METaJJIOB

03.02.2025

05.02.2025

10.02.2025

12.02.2025

24.02.2025

26.02.2025

03.03.2025

05.03.2025

bubmmoreka [JOK
https://m.edsoo.ru/00adfebe

but6mmoreka [IOK
https://m.edso00.ru/00ac006¢c

bubmoreka [JOK
https://m.edsoo.ru/00aec027¢e

bubmoreka [JOK
https://m.edsoo.ru/00ae054¢

bubnuoreka [IOK
https://m.edsoo.ru/00ae080a

bubmmorexa [JOK
https://m.edso00.ru/00ac0bf2

but6mmoreka [IOK
https://m.edsoo.ru/00ac0el 8

but6mmoreka [IOK
https://m.edsoo.ru/00ae103e




44

45

46

47

48

49

50

51

52

53

54

55

XUMHYECKHE CBOMCTBA METAIJIOB.
DNEKTPOXUMHUYECKUN Psift
HanpsHKEHUA METAJIOB

OO61ume crnocoOb! MOTy4YEHHS
meTtamioB. CraBel. Berancnenus no
YPaBHEHUSIM XUMUYECKHUX PEaKLUH,
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
npuMecu

ITonstue o KOppO31UUu MCTAJUIOB

Illenounbie MeTaJIIbI

Oxcuapl ¥ THAPOKCH]IBI HATPUSL U
KaJIAS

IIleno4yHO3EMETBHBIE METAIIBI —
KaJILIIMA ¥ MarHui

Bakueinume coeTMHEHUA KLU

O0001IeHNE U CUCTEMATU3ALIUS
3HAHUN

JKEcTKOCTh BOIBI U CIOCOOEI €8
YCTpaHEHUS

[IpakTryeckas padora Ne 6 o Teme
"YKECTKOCTE BOJBI I METOEI €€
ycTpaHeHus"

AIOMUHAN

AmdotepHbIe cBOMCTBA OKCHIA U

10.03.2025

12.03.2025

17.03.2025

19.03.2025

24.03.2025

26.03.2025

31.03.2025

02.04.2025

14.04.2025

16.04.2025

21.04.2025

bubmmoreka [JOK
https://m.edsoo.ru/00ael 156

bubmmorexa [JOK
https://m.edsoo.ru/00ael 156

but6mmoreka [IOK
https://m.edsoo.ru/00ae1278

bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2

but6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bubnuoreka [IOK
https://m.edsoo.ru/00ael5¢8

but6mmoreka [IOK
https://m.edsoo.ru/00aec1886

bubnuoreka [IOK
https://m.edsoo.ru/00aelae8

bubmmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmmorexa [JOK




56

57

58

59

60

61

62

63

64

65

TUAPOKCHU]IA
Kemezo

OKcuibl, THAPOKCUIBI U COJIH XKele3a
(IT) u xenesa (III)

O000I11IeHNE U CUCTEMATHU3ALUS
3HAHUHU

[TpakTrueckas pabota Ne 7.
Perienune skcriepuMeHTATBHBIX 32144
1o Teme «Ba)kHeHIIe MeTaIbl U UX
COCMHEHUS

Brruncnenus no ypaBHeHHSIM
XUMUYECKHUX PEAKITUN, €CITH OJIUH U3
peareHTOB J1aH B U30BITKE WIIH
COJICPKUT IpUMecH. Brruncienus
MacCOBOM JIOJH BBIXOJIa TIPOAYKTa
peakuuu

O00011IeHNE U CHUCTEMATU3 AN
3HAHHUH

Konrtponsnas padora Ne4 o reme
«Baxunenmue MeTamibl ¥ UX
COETUHEHUS»

BemectBa u matepuaisl B
IIOBCEITHEBHOMU KU3HU YEJIOBEKA
XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIen cpebl

Ponp xumuu B perieHnn
HKOJIOTHYECKUX MTPOOIIEeM

23.04.2025

28.04.2025

30.04.2025

05.05.2025

07.05.2025

12.05.2025

14.05.2025

19.05.2025

21.05.2025

https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo.ru/00ae1d86

bubmmorexa [JOK
https://m.edsoo.ru/00ae35¢6

bu6moreka [JOK
https://m.edsoo.ru/00ae3de8

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

bubmmorexa [JOK
https://m.edsoo0.ru/00ae3150

bu6moreka [JOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270




PesepBHelit ypok. O6001IeHHE U

66 CHUCTEMAaTH3alMs 3HAHUI

67 PeseprubIiil ypok. O6001IeHNE 1
CUCTeMaTH3all¥sl 3HAaHUH

68 PesepBHeIil ypok. O600IICHHE 1

cUCTeEMAaTHU3alUd 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmmorexa [JOK
https://m.edsoo.ru/00ac0d0a

bu6moreka [JOK
https://m.edsoo.ru/00adb33¢

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus 9 kiacc/ Kysnenosa H.E., Tutoa U.M., I'apa H.H. O6mmecTBo ¢
OTpaHUYEHHOM OTBETCTBEHHOCTHIO M3aaTenbckuil ientp « BEHTAHA-I'PA®Dy;
AxrmmmonepHoe o6miectBo «M3marenscrBo «lIpocBemenne»

Xumus 8 knacc/Kysnenosoit H.E.; O0miecTBoO ¢ orpannyeHHON
OTBETCTBEHHOCTHIO M3marenbckuii ieHTp "Benrtana ['pad"; AxkimonepHoe

obmectBo" M3narensctBo "[IpocBemienne"

METOANYECKHUE MATEPUAJIBI IS YUUTEJA

[Tporpammer mo xumuu 8-11 kiaccer / H.E Ky3sunenosa, H.H. T'apa. 2-¢
usn.nepepad. — M.: Bearana-I'pad, 2016

Metoauueckoe nocodue 8 kinacc Xumus (aBrop H.E.Ky3nerona )
Metoauueckoe nocooue 9 knacc Xumus (aBrop H.E. Ky3nerona)
Metoaudeckoe nocooue "Texnomornueckue kapThl" YMK Xumus 8 kinacc

H.E.Ky3ueuosa, H.H. I'apa u ap. ABrop Acanosa JI.I.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MynbTrMeanitHbIe 00pa30BaTeIbHBIE PECYPCHI.

http://www.chemnet.ru



I'azera « Xumus» U CauT Ui yunurtens «f uay Ha ypoK XUMHUN»

http://him.1september.ru.

Enunas xomnekmus LIOP: [Ipenmernas komnekmuus «Xumus» http://school-

collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

OnexTpoHHas OuOIMOTEeKa yueOHBIX MaTepUalioB 10 XUMUM Ha nopTtaie Chemnet
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