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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHON MPOTPpaMMbl OCHOBHOTO O0IIIero oO0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha 0cHOBe (hesiepalibHOM paboyel MporpaMMbl BOCIIUTAHUS
U C Y4YETOM KOHICMIMM TMPEeNnojaBaHusi ydyeOHOro rmnpeaMera «XUMHS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit dexneparum.

[Iporpamma mo xumuu Aa€T MpeECTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBaMH Y4eOHOTO
npeaMera, YCTAaHABJIUBACT o0s13aTenbHOe IPEAMETHOE COJIepKaHue,
npeaycCMaTpUBACT PACHPEACICHHE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHUE IO
pazieiaM M TeMaM TMPOrpaMMbl MO XUMHH, OMNPEACISIET KOJIUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU €  YYETOM  MEXIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YarolIuXxcsi, ONpeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE II€JIel U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrpatoT (GopMUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alldd  BO3MOXKHOCTEW IS CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 0011IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB WX CAMOCTOSTENBHOW Y4EOHOW JIESTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBHON IS TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIUICHUS, 3aKIaJblBaeT OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPbIA  SIBISIETCS  MEJAaroruyeckKu
aJanTUPOBAHHBIM OTpakeHHWEeM 0a30BOM HAYKM XMMHUH Ha ONpPENeNEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00111€r0o 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUH XMMHH, OCHOB
HEOPraHMYEeCKOM XMMHM U  HEKOTOPBIX OTAENbHBIX 3HAYUMBIX MOHATHH
OpraHNYeCcKOM XUMUHU.

CtpykTypa cojiepkaHus MpOrpaMMbl MO XUMHUU CPOpPMHUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona k e€ uaydenuto. CojepikaHue CKIAIbIBAETCS U3 CHUCTEMBI
HNOHSITHM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITHI O XUMUYECKOM
peakuuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 10 TPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHMM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kkak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOU CBA3U;

— TMpeAcTaBieHUl 00 AIIEKTPOIUTHYECKOW IHCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIONHSA (PYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHMS U BO3MOKHOCTEH MPAKTUUECKOTO NPUMEHEHHUS U MOJTYUYECHUS N3y4aeMbIX
BEILECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPHUPOJIbI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HaHHUIO U METO/IaM
II0O3HAaHUs B Hayke. M3ydeHne XMMHUM NPOUCXOAUT C MPUBJICYCHUEM 3HAHMMA M3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxawomuid mup», «buonorus. 5—7
kiaccb» U «Dusznka. 7 Knacey.

[Ipy w3ydyeHUHW XUMHUU MPOUCXOTUT (opMHpOBaHME 3HAHUNH OCHOB
XUMHYECKOM HayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTUYECKOM
JEeSATENbHOCTH YEJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEHIINX (PAKTOB, IOHATHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHHUM, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, A3blKka HAyKH, B PUOOILEHNN K



HAyYHBIM METOJaM TIO3HAHUS MPH U3YYCHUHU BEIIECCTB U XUMUYCCKUX PEAKIIUH, B
(dbopMHUpPOBaHUY U PA3BUTHH IMO3HABATEIIHHBIX YMEHHUHN U X IPUMEHEHUN B y4eOHO-
MO3HABATENbHON M y4eOHO-UCCIIE0BATEIBCKON ACSITENFHOCTA, OCBOCHUH MPABUII
0e30MmacHOro o0panieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HU.

[Ipy M3y4eHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETU TaKUe LEJH, KaK:

— (QopMupoBaHHE WHTEIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HampaBleHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKoe TMpUOOIICHHE
O0yJaromMXxcs K CaMOCTOSITEIPHON IM03HABATEIHLHON JEATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrieueHne yCiIoBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00 YyIArOIITUMUCS
OIbITa PAa3HOOOPA3HON NEATEIHHOCTH, TO3HAHUS W CAaMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIINM), MMCIOIIMX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUIOB JICITCILHOCTH;

— ¢opmupoBanue o00Omeld (QYHKIIMOHATLHONM ¥ E€CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM UHCJIE YMEHUM OOBICHATH M OLEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ys] 3HAHUSA M OIBIT, MOJyYeHHbIE NPHU H3yUYECHUU
XUMHH, TPUMEHATD UX MPU PEIICHUU MPOOJIeM B IOBCEITHEBHOW KU3HU U TPYOBOM
NEeSITEBHOCTH;

— ¢opMupoBaHue y OOy4YalOIIUXCS T'YMaHUCTHUYECKUX OTHOILICHUMH,
NOHUMAHUS 1EHHOCTH XUMHUYECKUX 3HAHWM HJi BBIPAOOTKH DKOJOTHYECKU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIECH MPUPOTHOMN CPEIIbI;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHUS OOINEUYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiisi M HAMPaBICHHOCTH JATbHEHIIETO
o0yJeHHUS.

OO611ee 4rcio 4acoB, OTBEIEHHBIX I U3YUYCHHSI XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, cocraBiser 136 gacoB: B 8 kiacce — 68 ygacoB (2 daca B
Hezeno), B 9 kiacce — 68 JacoB (2 gaca B HEJeIi0).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Poib XUMUM B )KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. ®Du3nMyeckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHE O METO/aX MO3HAHUS B XUMUHU. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE dIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas ¢popmyiia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO AJIEMEHTA B COCMHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

®u3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIi (COeAMHEHMS, Pa3JIOKEeHHs, 3aMEIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ 1abopaTOpHbIM 00OpYAOBaHUEM, U3YUCHHE U OIMUCAHUE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIo/IeHne
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTOM) SIBJICHUM, HAOJIO/ICHHE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakUui (pas3iioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3loKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHUE xele3a ¢ pactBopoM conu meau (ID),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHOU
coimv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT UM mpocToe
BemiecTBo. HaxoxkzaeHue Kucliopoia B MOpUPOAE, (PU3HUECKHE U XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenune kuciopoga. CrnocoOsl
MOJIyYeHUs KHUCIOpoJa B Jlaboparopud ©  IpombilieHHOCTH. Kpyrosopot
KHUCJIO0poa B ipupojie. O30H — aJuloTponHas MOJAU(PUKALMS KUCIOPOaa.



TeroBoit 3P¢deKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKUE pPEAKUUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHHE TapHUKOBOTr0 3¢ (deKTa, pa3pylieHue 030HOBOTO CIOs.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupoe,
dbr3HYeCcKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOObI nojydeHus. KucnoTsl
U COJIH.

MousipHblii 00bEM ra3oB. PacuéTel 1o XUMHYECKUM YPaBHEHUSM.

duznueckue CBOMCTBA BOAbL. Boma kak pactBoputesib. PacTBOpBIL.
HacpiieHHblE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHMUSI.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4yesioBeKa. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HeHrEe NpUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Knaccudukanus nHeopranumueckux coenuHenuit. Oxcunpl. Knaccuduxanus
OKCHJOB:  cosieoOpa3ytonie (OCHOBHBIE, KHUCIOTHbIE, aM{QpOTEepHbIE) U
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusmueckue M XUMHYECKUE
cBOMcTBa OKCUIO0B. [lonyueHne oKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. DPU3MYECKHE UM XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenkiarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctn meramnoB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkiarypa coseil. @uznueckrue U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue coieit.

I'eneTnyeckas cBA3b MEXKAY KJIacCaMH HEOPTraHUYECKUX COECTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEIETICHUE COAEPKaHUs KUCIOPOIa B BO3yXE, MOIYyUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3Y4YEHHE CBOWCTB KHCJIOpOJAa, HaOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3aMy OKCHIOB U OTIHCAHHE
WX CBOWCTB, TMOJy4YeHHE, coOMpaHWE, pACIO3HABAaHME M M3YYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3auMojencTeue Bogopoaa ¢ okcuaoM meau (II) (Bozmoxuo
HCIIOJIb30BaHUE BUEOMATEPUAIOB), HAOIIOAeHUE O0PA3IIOB BEIIECTB KOJIMUYECTBOM
1 ™monb, uccnenoBaHHE OCOOCHHOCTEH paCTBOPEHHS BELIECTB C Pa3IUYHOU
PacCTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHONW MAacCOBOM AOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJABI C MeTaulaMu (HaTpUEM U
KaJlbliieM) (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPUATIOB), HCCIEJOBAHHE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK{ MHIWKATOPOB B PACTBOPAX KHUCJIOT U LIEI0YEH, U3yUEHUE B3aNMOICCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METalIaMH, PEaKiui
HEUTpAIM3alluY, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO
MeTaJlla APYTUM U3 PaCTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4 M0 TEME
«BakHeHnIue Kiaccbl HEOPraHUUECKUX COCIUHEHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMENIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX JIEMEHTOB /.
N. Menpaeneesa. Kopotkonepuoanas u qiuuHHonepuoanas popmsl [lepuoanueckoit

cuctembl xumuueckux annemeHtoB J[. M. Menneneesa. [lepronbl U TpyIiibl.
DU3NYECKUN CMBICII MOPAIKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekrpoHsl. CTpoeHue
AJIEKTPOHHBIX  00oMouek aTtomMoB mepBbIXx 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckoin cucremsl JI. M. MengeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHMSl pajJhyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB M0 TPYIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepruoanyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — yd€HbIN H
IpaKJIaHHH.

Xumuueckass cBs3b. KoBalieHTHass (HOJApHAasT M HENOJSpHAas) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKHUX 371€MEHTOB. IOHHAs CBS3b.

Crenenp oxkucneHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIUU.
ITporniecchl OKucaeHUs U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

U3y4YeHHe OO0pa3IlOB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LIMHKA C PACTBOPAaMHM KHUCJIOT M WIEJI0YEH, IMPOBEJCHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLMI
(ropenue, peakiu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmubnie ceasu

Peanuzanmst MeXNpeaMETHBIX CBs3€H NpU W3YYCHUM XUMHUHA B 8 Kiacce
OCYLIECTBIISIETCS 4Y€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO01uMe ecTeCTBEHHO--HAy4YHbIe MOHATHS: HAYy4YHbIM (akT, runoresa, TEOpus,
3aKOH, aHaJU3, CHUHTE3, KiIacCUPUKaluusg, MNEpPUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTMPOBAHKE, U3MEPEHHUE, MOJIENb, SIBJICHUE.

®dusznka: Matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOMBbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUUYECKUW 3apsiji, BEIIECTBO, TEJNO, OOBEM,
arperaTHOe€ COCTOSIHME BEIEeCTBa, ra3, (U3WYecKue BEIUYUHBI, E€IUHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, CONHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPabl, TOPHbIE MOPO/IbI, MOJIE3HbIE
HCKOINIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKI U

[lepuonuueckuii 3akoH. [lepuonuyeckas cuctemMa XMMHUYECKUX 3J1eMeHTOB J1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMWCTB
XUMHYECKUX JIEMEHTOB MEPBLIX TPEX MEPUOJIOB, KAIHS, KANbIH U UX COSAUHEHHM
B COOTBETCTBMM C TIOJIOKEHHEM »dJeMeHTOB B llepuomuyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BHJbI XUMHYECKOW CBSI3U. THUIBI KPUCTAIITMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKOW PEIIETKU U
BUJIa XUMHUUYECKON CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBa BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM KjaccaM HEOPraHUuYeCKUX
COEJIMHEHUM, TeHETUYECKas CBSA3b HEOPIraHMYECKUX BEIIECTB.

Knaccudukaims XuMU4eCcKUX peakinii Mo pa3iTudHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacCTBYIOUIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKHCJICHUS XUMHUYECKHX JJIEMEHTOB, TI0 00paTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMUUYECKUE PEaKIIUU, TEPMOXUMUYECKUE
YpaBHEHHSI.

[lonsiTue o ckopoctn xuMHuUeckoil peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIUAIOIIME HA CKOPOCTh XHMHYECKOW pEaKIMH M IOJOKEHHE XUMUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKUWU,  AJEKTPOHHBIM  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU peaxkuumu. CocraBnenue YpaBHEHUM

OKHCJIIUTEIbHO--BOCCTAHOBUTEIIPHBIX ~ PEAKIUi ¢  HCIOJb30BAaHHEM  METOJIa
AJICKTPOHHOTO OanaHca.



Teopust JIEKTPOIIUTHYECKON JUCCOLIUALNU. DIIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
Kartnonsl, annoHsl. MeXxaHW3M AHCCOLMALMU BEIIECTB C PA3IUYHBIMU BHJIAMH
XuMH4ecko cBs3u. Crenenpb nucconuanui. CUIbHbIE U CIa0bIe AIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKAHUS peakuii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOIUTUYECKON TUCCOLUUALIUU.
KauecTBeHHbIe peakinu Ha HOHBL. [[oHATHE O THIpPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB W HEMeTasIoB (Tpadura W amMmasa), CIIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UcCleOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKOM peakuu ot
BO3JICHCTBUA  Pa3NUYHBIX  (PAKTOPOB, HCCIEAOBAHUE  DIEKTPOMPOBOJAHOCTU
pPacTBOPOB BEIIECTB, MpoIiecca JUCCOLMAIIMH KUCIIOT, IIeJI0Uei U coiel (BO3MOKHO
UCITOJIb30BAHUE BHUJAEO MaTEpPHUAIOB), MPOBEAEHUE OINbBITOB, HWLIIOCTPUPYIOIINX
NpU3HAKU TPOTEKAaHUS peakiuii HMOHHOro oOMeHa (0Opa3oBaHHME OCaJKa,
BbIJIEJIEHWE Ta3a, O0Opa30BaHHE BOJbI), OIbBITOB, WIJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUid (FOpEHHE, PEAKUHUU Pa3JIOKEHUS,
COCIMHEHHUS), PpACIO3HABAaHME  HEOPraHUYECKUX  BEIIECTB C  IMOMOIIBIO
KA4YECTBEHHBIX PEAKIIMN HA UOHBI, PELIEHUE IKCIIEPUMEHTAJIbHBIX 3a1a4.

Hemerajiibl 4 MX cOeAMHEHU S

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Gu3HUecKre CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMUYECKUE CBOMCTBA HAa MPUMEPE XJI0pa (B3aUMOAECHCTBHE
C MeTaJUlaMH, HEeMeTaUlaMH, wienodaMmu). XiopoBoaopohd. ColisiHash KHCIIOTAa,
XUMHUYECKHE CBOWCTBA, TMOJIyd€HUE, IpUMEHeHue. JlercTBue xjopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesIoBeKa. BaxkHene XJI0puasl U UX HAXOKICHUE B
IIPUPOJE.

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue M (usnueckue CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJUIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOAA
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPOa, CTpoeHHE, (U3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pu3ndecKkne 1 XUMUIECKHe CBOMCTBA (00IIMe KaK MPEICTaBUTEINS
KJlacca KHCIOT M crenuduyeckue). XUMHUECKUE PEaKluy, JieXkKallue B OCHOBE
MIPOMBIIINICHHOTO CIoc0o0a TMOJy4YeHUs CEepPHOW KUCTOTHL. lIpuMeHeHme cepHoi
KHCIOTBl. CONM CEepHOM KHUCIOTHI, KAYE€CTBEHHAs pEakuus Ha Cyiab(aT-uoH.
Haxoxxnenne cepbl m €€ COEOUHEHHUM B MOPUPOAEC. XHUMHUYECKOE 3arps3HECHUE
OKpYXaIoLel Cpelbl COECIWHEHUSMH cepbl (KUCIOTHBIE MOX]IHW, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro NPeIOTBPAILEHUSI.



OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, paCHpPOCTPAHEHUE B MPUPOJE,
(¢u3znueckre U XuMu4yeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJy4yeHue U npuMeHenue. Conu aMMOHUS,
X QU3NUECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasl KUCJOTa, €€ MolydeHue, (pu3ndeckue U XUMUYECKUE
cBOMcTBa (0OIIME KaKk TMPEACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHMS B KAU€CTBE MUHEPAIbHbBIX YA0OPEHUIA.
XUMHYECKOE 3arps3HEHNE OKPYKaIoIel Cpe/ibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3ayXa, MOYBbI M BOJOEMOB). Docdop, amIOTpONHbIE
monudukanuu Gocdopa, pusndyeckue u xumuyeckue cpoiictBa. Okcuna gocdopa
(V) u dochopuas kuciora, Gu3MUECKUE U XMMHYCCKHE CBOWCTBA, TMOJYYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB [V A-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTETICHH OKUCITICHUS. Y TIIepO/1, aJUIOTPOIHBIE MOAU(PUKALIUH,
pacnpocTpaHeHHe B MpHUpoje, (PU3NYECKHe M XUMHUYECKHE CBOWCTBA. AscopOrus.
Kpyrosopor yrnepona B mnpupoae. Oxcuubl yriepoaa, HX (QU3WYECKHE WU
XUMHYECKUE CBOWCTBA, JEWCTBHE Ha JKUBBIE OPraHU3MBbl, TOJy4€HHE W
npUMeHEeHHe. DKOJIOTHYecKre MpoOiieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (I1V),
rUMNoTe3a TJI00ATbHOTO MOTEIUICHUS KIUMaTa, MapHUKOBBIM 3PdeKT. YroibHas
KAcIoTa U e€ coiM, uX (U3Myeckue M XMMUYECKHE CBOWCTBA, MOJYYCHHE WU
npumeHenne. KadecTBeHHass peakiusi Ha kapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTHJICH, STaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKMU YIIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl WX IepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTHMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBojgax — U Ux
polM B OKM3HM 4eJoBeKa. MaTepuaJbHOE €IMHCTBO OPraHMYeCKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npumeHeHue. CoeTMHEeHHs KpeMHUs B pupoe. OO0mue npeacTaBieHus: 00 OKCUIE
kpemuus (IV) u kpemHueBoi kuciore. CUIHUKATBI, UX UCIIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaxkHeilllne CcTpoUTENbHbIE MaTepuajbl: KEpaMHKa, CTEKIIO,
IIeMEeHT, OeToH, ene300eToH. [IpoOmembl  0G€30MacCHOr0  HMCMOJb30BaHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3LOB HEOPTaHWUYECKHX BELIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
IIPOBE/ICHUE KAUYECTBEHHBIX PEAKIMil HAa XJIOPUA-UOHBI U HAOIIOAEHUE MPU3HAKOB



WX TPOTEKaHMs, OMBITHL, OTpaxaromue (HU3NYECKUe U XUMHUYECKHE CBOMCTBA
rajjoreHOoB M HX COEIUHEHHI (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
03HaKOMJICHHE ¢ 00pa3iiaMu XJIOPUAOB (TaTOT€HUI0OB), O3HAKOMIICHHE C 00pa3laMu
ceppl U €€ COCAMHEHUSMH (BO3MOXHO MCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUS caxapa MoJi IeMCTBUEM KOHIEHTPUPOBAHHON
CEpPHOM KHUCIOTHI, U3YYEHHE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKIMu Ha CyJib(paT-uoH U HaOII0AeHUE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOWMCTBaMM a3oTa, (ochopa u ux
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB), 00pa3liaMu a30 THBIX
u (ocopHBIX yI0OpeHUH, MosydeHrue, coOupaHue, pacro3HaBaHUE M U3YYCHUE
CBOWCTB aMMHaKa, NPOBEJCHHE KAauYE€CTBEHHBIX PEAKIMid HAa HOH aMMOHHS U
dochar-uoH U U3yYEeHHWE TIPU3HAKOB MX NPOTECKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOM A30THOM KHCJIOTHI C MEAbI0 (BO3MOXHO HCIOJb30BAHUE
BUJIEOMATEpUAIOB), M3YYCHHE MOJeNied KPUCTAUIMUYECKUX peméToK anamasa,
rpadura, (QymuiepeHa, O3HAKOMJIGHHE C TPOILECCOM aJCOpOIMU PACTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTa3a, IOJIYUYEHHUE,
cobupanue, pacrio3HaBaHWE U M3yYCHHE CBOWMCTB YTJIEKHCIIOrO rasa, MpOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT W CUJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH,
pellIeHNE SKCIIEPUMEHTANIBHBIX 3a/ad Mo TeMme «BaxHeline HeMeTauibl U HX
COEZTMHECHUS.

MeTta/uibl 1 MX COeTUHEHUS

OO6m1as xapakTepUCTHKa XUMUYECKHX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux mnonoxenuss B llepuomuueckon cucteMe XUMHYECKUX 3yneMeHToB [[. U.
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTtajuindeckasi CBSI3b U
METANIMYECKasi  KpUCTAUIMYECKas  pemérka.  DJICKTPOXUMHUUECKHU s
HaIpsDKeHUH MeTtamuioB. Ou3nyeckue U XUMHYECKHE CBOMCTBA MeTaiuioB. OOmue
CriocoObl TONyYeHuss MeTauioB. [IOHSATHE O KOPpPO3MHM METaNIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTaib, YyT'yH, JIOPATIOMUHUHN, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIILIICHHOCTH.

[[lenounble MeTambl: noyioxkeHue B llepuoandeckol cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B IMPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUJAPOKCHUABI HATpusd MW Kanus. I[IpuMeHeHHe IIEJOYHBIX METAJIOB M HUX
COEMHEHU.

[[lenoyHoO3eMeNnbHBIE META/UIbI MAarHUM W KaJblMWA: TIOJIOKECHUE B
[Tepunoauueckoil cucreme xumuueckux 35eMeHToB . 1. MenaeneeBa, CTpoeHHE UX
aTOMOB, HaxoXxJeHue B npupoje. Ouznueckue U XMMUYECKUE CBOICTBA MarHus 1



Kasbliusl. BaxHeiiue coeuHeHns! KanbIus (OKCUJT, TUAPOKCH, CONH). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTpaHEHHS.

ANOMUHMI: TIOJIO)KEHUE B [leproanueckoi CUCTEME XUMHUYECKUX AJIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToma, HaxoX[eHHEe B Inpupone. dusndeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cucteMme XuMHUECKUX 3IEMEHTOB [l.
. MenneneeBa, CTpoeHHE aroMma, HaxoXAcHUEe B npupone. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA Xkee3a. OKCUIbl, TUAPOKCUIbI U comu xenesa (II) u xenesa
(1), ux cocTtaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KIbI[M M HATpusi C BOJOW (BO3MOXKHO HCIOJb30BAHUE BHUIECOMATEPHUATIOB),
UCCIIeIOBaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCAa TOPEHUS Keje3a B KUCIOPOJIEe
(BO3MOXKHO  WCTOJIb30BAHUE  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEeaKIIMii Ha MOHBI: MArHUs, KaJIbLKs, aIFOMUHUS, [IMHKa, xkene3a (I1)
u kenesa (I11), mexu (1), HaOmogeHHEe W OMHMCAHHME IPOIECCOB OKpAIWBAaHUS
IUITAaMEHW HMOHAMHU HATpUs, Kalud U Kajabluusd (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIEI0BaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUIA ATTFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay 1o Teme «BaxHelue
METaJUIbl U UX COETUHEHUS.

XuMHA U OKPYKAOIIAA Cpeaa

BemecTtBa m Marepuanbsl B MOBCEIHEBHOW JXW3HM 4YesioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpenpl (mpenesibHas JOMyCTHMast
KOHIIeHTpanus Beulects, nainee — [I/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKHUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEepUANOB (CTEKIJIO, CIJIaBbl METAJIOB, MOJHMMEpPHEIC
MaTepuasbl).

Mexcnpeomemmubnie ceasu

Peanuzanmst MeXmpeaMETHBIX CBs3€H NpU W3YYCHUM XuMUH B 9 Kiacce
OCYLIECTBIISIETCS. 4E€pe3 HCIOJIb30BaHWE KaK OONIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OOmme ecTeCTBEHHO-HAyYHBIC TMOHSATHS: HAyYHBIH (akT, TUIMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCU(UKaIus, TMepUOIUIHOCTh, HAOII0IeHNE,
OKCIIEPUMEHT, MOJCIMPOBAHNE, H3MEPEHUE, MOCNb, SBICHUE, MaPHUKOBBIM
3 eKT, TEXHOJIOTUS, MaTepUATIbI.

dwusnka: MaTepus, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOTIHI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJIYNIPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTH, KpUCTATUYECKas
peméTka, CIUiaBbl, (U3MYECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHUS, KOCMUYECCKOC
POCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: dortocuntes, apixanue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yIOOpEHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbI, TOPHBIE TOPO/IbI, TOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyJIbTaThl OCBOCHHUS TMPOrpaMMbl OCHOBHOT'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCS B X0J€ OOy4YeHUss XMMHHM B €IUHCTBE Y4EOHOH H
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPHUHITHIMUA B
oOlllecTBE TMpaBWJIAMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATTU3AIMHI 00yYalOIIHUXCS.

JIn4HOCTHBIE  Pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue ONnbITa JEITEIbHOCTA Ha €€ OCHOBE, B TOM UHUCJI€ B YACTHU:

1) naTpHOTHYECKOTO BOCTIMTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANIETh JTOCTOBEpPHOW MHMOpMaiumen o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBAaTEeIbCKOM, TBOPYECKOM U JAPYrUX  BHUAAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIBHOCTH TpHU
BBITIOJTHEHUU YYE€OHBIX, TIMO3HABATEIbHBIX 3a/1ad, BBHIMIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/JaHNN YU€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIH B IIpOLIecce 3TON y4eOHOM NesaTeIbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEAECHUE M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN NOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOW PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKM M COCTAaBIIAIOLINE
OCHOBY JIJIsI TTIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBI3SX 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHWBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHWUU IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SBIICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHWIO W TIO3HAHWIO, JI0O003HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW ¥  HCCIEIOBATEIBCKOU
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3/I0POBBI 00pa3 JKW3HHM, OCO3HAHUE ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YHOTPEOIICHHS aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COONIIOZICHUs TpaBuwil O€30MaCHOCTH TIpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEATbHOM KH3HU;

5) TPy/10BOT0 BOCIIATAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccrii U Tpyaa pa3IuyHOro poja,
YBOXCHHUE K TPYAY M pe3y/IbTaTaM TPYIOBOM JCSATCIBHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  TPEAMETHBIX 3HAaHUH 1O  XWMHH, OCO3HAHHBIH  BBIOOD
UHAVUBUAYATLHON TPACKTOPHH MPOAOHKCHUS 00pa30BaHus ¢ YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCS B MPOPECCHOHAIBHOM CpelIe;

6) 3K0JI0rM4ecKOro BOCHUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHUE K MPUPO/IE KaK MCTOUHUKY KUZHU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMs, IMOHMMAHUE IEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUU, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEAOH, ISl TOBBIICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBLHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pE3yJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, PUHITHII,
runore3a, (¢akT, CHUCTEeMa, TMPOIecC, OKCICPUMEHT U Jpyroe.), KOTOpBIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaX W IO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MHUpa, U YHUBEpCaJIbHbIE yueOHbIE NeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYISITUBHBIE), KOTOpPbIE OO0OecrneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHMIO M OCYIIECTBIEHUIO Y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JiloruyecKkue JeMcTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX TMOHATHMN (BBIACIATh MX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMpPATh OCHOBaHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
yCTaHABIIMBATh MPUYUHHO-CIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIONIB3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHUE HCIIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUE€CTBE OCHOBBI JUIsl POPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETeHHE ONbITa M0 TUIAHUPOBAHUIO, OPraHU3allMl M MPOBEACHUIO
VUYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro pe3yJbTar, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WMHTEPIPETHPOBATH HH(OpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nmocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX ISl BBIIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENEIEHHOr0 THUIIA, TPUOOPETEHUE OMBITA B
0o0JacCTM  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMmaMu,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENbCKON AEATENBHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karouleil MmpupoaHon
Cpelibl.

KomMmyHuKaTHBHBIE YHUBepcalbHbIe yUeOHbIe 1eiicTBUA:

YMEHHS 33J]aBaTh BOIPOCHI (B X0J1e Auaiora u (Win) IUCKYCCUM) TIO CYILIECTBY
oOcyxJaeMoi TeMbl, (OPMYIHpPOBATH CBOM TNPEIJIOKEHHUS OTHOCUTEIIHHO
BBITIOJTHEHUS MTPEAJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  MOJYYECHHBbIE  Pe3yJbTaThbl  [MO3HABATEIBHOU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOT'0 IKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMU B COBMECTHOMU
NO3HABATEJIbHOM W HCCIIENOBATENIbCKOW  JESATENBbHOCTH  MPU  PELICHUH
BO3HUKAIONIUX MpOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eICTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee 3 PeKTUBHBIC CITOCOOBI pelIeHUsI YUeOHBIX U
[IO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA ANTOPUTM JECUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  YYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJIH, YMEHUE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMEeTHBIX pe3ylbTaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QeaepaibHOM paboyell MporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbIE 3HAHMSI, YMEHHS U CIIOCOOBI



NeHcTBUM, crnenudpuueckue s TOpeaMeTHOM o0nactu  «XUMUs», BUIBI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEICHb
OKHCJICHUS, XUMHUYECKasi peakius, KiaccuuKaIus peakiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TETI0BON AP (EKT peakium,
SIIPO aToMa, DJICKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTaIb, paInyC aToMa,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIPHAs KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, MOH, KAaTHOH, AHMOH, pACTBOpP, MaccoBas JOJisl BEIECTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY [UJIi COCTaBieHHs (opmyl
BEILECTB U YPABHEHU XUMUYECKUX PEaAKIIHIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHApPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCy COEAUHEHUW MO
dbopMynaMm, BHI XUMHYECKOM CBsi3M (KOBaJEHTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XKeHUsl B Ilepuonnueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iu4yaTh MOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OonbpIIMEe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cucTtemMa XuMuUdeckux dnmemeHtoB J[. .
MenzeneeBa» ¢ YHACIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 0011ee YHCIIO JIEKTPOHOB U
pacnpeesieHue X Mo IEKTPOHHBIM CIOSM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B peaKIUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONMMCAHUE TIPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM [MPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISITh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOro »3JeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peakiivy;

NPUMEHSITh OCHOBHBIE ONEPAIlUU MBICIIUTENIbHOMN JESITEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMaTH3allUI0, KilacCU(pUKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB W XHUMHUYECKHX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOIBbI
MO3HAHUSI — HAONIOJIEHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0OBATh MPaBUIIAM IOJIH30BAHUS XUMHUUYECKOU TOCY0M U Ta00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjaM oOOpalieHusi C BelIeCTBAMH B
COOTBETCTBHM C WHCTPYKIHMSIMHU TI0 BBITIOJIHEHUIO J1a00paTOpHBIX
XUMHYECKHUX OIBITOB IO MOJYyYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BolOpOZla W KHCJIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpPEACIEHHON
MacCOBOW J0JIe PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAaclO3HABaHHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (PeHOIPTaNenH, METUIOPAHK

U Apyrue).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlis, XUMUIECKas CBA3b, TEIIIOBOU A (deKT
peakiuu, MOJib,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTUYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCJIMTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBJIEHUE, AJTIOTPONUS,
aM(OTepHOCTD, XUMHYECKast CBSI3b (xoBaJeHTHA, VMOHHAaA,
MeTaJTHYeCcKas ), KpUCTaNIMuecKas peméTka, KOppo3usi METalIOB, CIUIaBhI,
CKOPOCTh XMMHUYECKON PEAKLNH, MPEACIbHO JOMYCTHUMas KOHILICHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
IPUMEHSTH 3TH MOHATHS MIPU OMTMCAHUU BEIIECTB U UX MPEBpAICHU;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JIJII COCTaBJICHUS (HOpMYyII
BEIIIECTB M YPABHECHUN XUMUUYECKUX PEaKIIHiA;

ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUUYECKUX PJIEMEHTOB B
COCIMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTPENICIEHHOMY KJIACCy COCIMHEHUW 1o (opmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCMHEHUSAX, 3aps/l MOHA MO0 XUMHUYECKON (Gopmysie, XapakTep Cpeibl B
BOJIHBIX PAacTBOpax HEOPraHWYECKHUX COCAMHEHMM, THUI KPUCTATUIMYECKOU
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbici llepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIHChIBAaTh W XapaKTepPHU30BaATh
Tabiuunyto ¢opmy Ilepuonnueckoid CUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyarth TOHATUS «TJaBHasg mnoArpynna (A-Tpymnma)y U «1moOouyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOINUECKON TabIUIIEe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOlee 4YHCIo SJIEKTPOHOB W paclpeieieHHe WX TI0
ANIEKTPOHHBIM CII0sIM), OOBACHSITH O0IME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B MpeJesax MallbIX NEPUOJIOB U
TJIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YMUCIy W COCTaBY YYACTBYIOLIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCIH(PUICCKHE XUMHUYECCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, NOATBEPKIasi OIHUCAHUE
npUMEpaMy MOJICKYJISIPHBIX U HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS DJICKTPOJIMTUYECKOM JIMCCOLUMALIMM  KHUCJIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUI NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAMIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3INIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCca dTHX PEaKIUH;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO »JJIeMEHTa Mo (opmylie CoeauHEHUs,
MacCOBYIO JIOJTFO BEIIIECTBA B PaCTBOPE, TPOBOIUTH PACUYETHI IO YPABHEHHIO
XUMHYECKOHW PEaKIIvH,

coOJTI0IaTh TIPABHIIA MTOJTH30BAHUS XUMUYECKOM TTOCY/I0H ¥ TaOOPaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBUja OOpalleHUsT C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIIMSIMH TII0 BBITIOJHEHUIO J1a0OPaTOPHBIX
XHMHYECKHUX OITBITOB IO TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IIPOBOJUTH PEAKIIMH, TOATBEPIK/IAIONINE KaUeCTBEHHBIN COCTAB Pa3IMIHBIX
BEIICCTB: PACHO3HABATh 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 OIEPAIIMA MBICIUTEILHON NeATeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AIT|IO, BBISIBJICHUE TPUINHHO-
CJIICACTBEHHBIX CBSI3€M — IS M3YYCHHs] CBOMCTB BEIIECTB U XHUMHUYCCKHUX
peakIuii, eCTECTBCHHO-HAyYHbIE METOAbI II03HaHUS — HaOIoACHUE,
U3MEPEHUE, MOJICIIMPOBAHKE, SKCIIEPUMEHT (pEaJIbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB 1

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTHYeckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaykHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK

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

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe i HEOPraHUYeCKHUX BelleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuorexa [JOK

' 00 oKkcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucmoTax 8 1 bu6mmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paspnean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuieckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIHA



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

[Tepuonueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK
31 XMMHHCCKUX S11eMeHTOB J1. 1. ! https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aroma
X .
3 2 OI/IMI/I‘-ICCKafl CB_?ISI) 8 EI/I6J‘II/IOT€Ka L[OK
) KHCITUTCIIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHMYecKHe peaKIIuH
11 [ToBTOpEeHuEe U yriyoiieHne 3HaHU! 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.edso0.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO6m1ast XapaKTEPUCTHKA XUMHUYECKUX 4 1 bubnnoreka [HOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as XapakTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmotera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepUCTUKa XUMHUYECKUX
24 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/LiIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmwwie cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTaiuibl U ©X COCTUHEHUA 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBAa U MaTEPHUAJIBI B )KU3HU YEIIOBEKA 3 bubmorexa [TOK
) ee P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p oc Bhe 3 bu6mmorexa [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThl padoTsbI
pecypchl
1 [Ipenmer xumuu. Ponbs xumuu B 1 bubmmoreka [IOK
JKU3HHU yernoBeka. Tena u Beniecrna https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6mmorexa [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubnnorexa [JOK
oOpareHus ¢ 1a60paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
Yuctele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 . 1
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
5 «Pa3znenenue cmeceil (Ha mpumepe 1 bubmmorexa [JOK
: N buMep https://m.edsoo.ru/ff0d28¢c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CI0XKHBIE BEIIECTBA 1 bubmmorexa [TOK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE yUCHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH IMOCTOSHCTBA COCTaBa BEILICCTB.

bubmuoreka [JOK

1 X .B
0 umiieckas Gpopmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
Moumnsipaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMHUYECKHE SIBICHUSI. bu6mmorexa [IOK
XHUMHUYEcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuorexa [JOK
15 N
XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuorexa [JOK
16
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus Koau4ecTBa, Macchl
17 BEIECTBA 10 YpaBHEHUSIM bubmorexa HOK
P N https://m.edsoo.ru/ff0d5708
XUMHYECKUX PeaKIHii
Knaccudukanus XuMuyeckux
18 eaKIui (COCTMHEHUS, Pa3IOKECHHUS Bubmmorexa LIOK
pearit A s ’ https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKIOTIEIUCT 060621q €HUE U bubmmorexa [JOK
i ARET- Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAaHHUHA
20 KonTtponpHas padora Nel mo teme bubnuorexa [IOK

«BeliecTBa 1 XUMHYECKHUE peakuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Bo3ayx — cmech razos. Coctas

bubmuoreka [JOK

21 K —
BOSAYXa, BHCTOPOIL —— SlieMent 1 https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
®du3nvecKre 1 XMMHUYECKUE CBOMCTRA
22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 oxcuaax
CriocoOpl MoJTydeHus! KUCIOPO/Jia B
23 71a00paTOPHH M TTPOMBIIIICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoit 3¢ ekt xumuueckon
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHAOTEPMHUYECKUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3ar HSHGIEI/qu];OS yra CrocoObI iro bubmorexa HOK
P AR https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padorta Ne 3 o Teme
26 «ITonmyuenue u cobupanue bubmorexa LHOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/J1a, U3yYEHHE €r0 CBOWCTBY
97 Bogopoa — snemeHT u ipocToe bubmuoreka [JOK
BeuecTso. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKue 1 XUMHYCCKUE CBOMCTBA bubmuoreka [JOK
Bojgopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTydeHust BOJIOPOJa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o Teme

bubmuoreka [JOK

1 I1 0

3 (IOTYACHAE H €O UHpaHHe BOAOPOAd, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY

32 MonspHblii 006EM Ta30B. 3aKOH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYeCcTBa

33 BEII[ECTBA Ia3a MO €ro U3BECTHOM bubmorexa HOK

. . Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEILIECTBA WIN 00BEMY
Brruucnenust 00€MOB ra3oB 1o

34 ABHEHUIO PEAKIIMHM Ha OCHOBE bubmorera [JOK
P "p . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHUM Ta30B

35 dOusndecKkrue 1 XUMHUIECKHE CBOMCTRA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [loHsarue 00 bubmuoreka [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTENb.

37 Hacsiiienabie 1 HEHACHIIICHHBIC bubmuorexka [JOK
pacTtBOpbl. MaccoBasi 10414 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuueckas padora Ne 5 o Teme
«IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK

38 .. . .
OIIpENENEHHON MAaCCOBOM J0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bompopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenne u XUMUYECKHE CBOKCTBA

bubmuoreka [JOK

41 KHUCJIO OCHO
HCHOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHwusI: COCTaB, KaccuuKaIms, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bubnuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMH4YECKHE CBOMCTBA bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) TOJT )eHI/ISI XI/IMI/I‘IZ(I?KI/IG bubmorexa HOK
N v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnorexa [JOK
47
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'enetnueckas cBSI3b MEXAY
48 KJIacCCaMH HEOPraHUYECKUX bubmmorexa [JOK
N p https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O06001eHne U cucTeMaTu3alus bubnunoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KonTponpHast padota Ne3 o teme
" bubnuorexa [IOK
50 OcHOBHBIE KJIacChl HEOPraHUYECKHUX

coequHeHui"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIacCHPUKAITTT

bubmuoreka [JOK

51 XHUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrema bubnuorexa [JOK
XUMHUYECKHUX 31eMeHToB [, . https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuoapl, TPYIIIBI, IOATPYIIIEI bubmiorexa HOK
p > TPYTHEY, 24 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnne 3JIeKTPOHHBIX 000JI0UeK
N bubnuorexa [JOK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 110 ero IMOJI0KSHHIO B bubnuorexa [JOK
[Tepuonunueckot cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUs HAYKU U IIPAKTUKHU. /. bubnunoreka [JOK
N. MenneneeB — y4y€Hblii, neaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEKTPOOTPULIATEIIBHOCTh ATOMOB bubnunoreka [JOK
58
XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HMonHas xuMudeckas CBsA3b
https://m.edsoo.ru/00adac34
50 KoBanenTHas nosisspHas XuMu4eckas bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bub6mmoreka [IOK
62 CTeneHs okucneHis 1 https://m.edsocl)_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
64 OKHCIIUTETH U BOCCTAHOBHUTEIIH 1 httos://m.e dSO(I)_.[ru 100adb076
KonTtponsnas padora Ne4 o teme
65 «Ctpoenne aToMa. XUMHUYECKast 1 bbmmorexa [OK
CBA3ER https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/00ad9ch2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnnorexa [JOK
cUcTeEMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX demMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKHX DJICMEHTOB 1 bubmiorexa HOK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnnorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpEHue u yriyoneHue 1 1
3HAHMI OCHOBHBIX Pa3JIeNioB Kypca
8 Kiacca»

5 Kiaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIrii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eaku. IJoHITHE 0 TOMOTE€HHBIX U 1 Eubmiorexa ITOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKLUsIX

8 IlougaTre 0 XUMHUYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHU. CDaKTOpLI, BIIHUAIOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOpPOCThb XUMHUYCCKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucIuTeIbHO- bu6mmoreka [IOK
BOCCTAaHOBUTEIIBHBIE PEAKIINHT https://m.edsoo.ru/00adcade
Teopust 231EKTPOIUTUUECKON
10 nccormanuu. CUIIbHbIE U cl1a0ble bubmmorexa [TOK
A ) https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakuii bubnmorexa LHOK
P peakdl https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPE/ICTABICHUI bubnuorexa [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IHUCCOLMAIIAN
XHUMHYeCKHe CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON TUCCOITUALINN
14 IloustTre o0 TUAPOIIN3E COIEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora No 1.
16 «Permenue 3KcriepuMeHTaIbBHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponeHas padota Ne2 o teme
17 «QIEeKTpOJInTHYECKAs bubnuorexa [IOK

Juccoryanusa. XuMHUeCKUe
pCaKkiuu B paCTBOpaxX»

https://m.edsoo.ru/00addecO
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OO0as xapakTeprCTHKA I'aJIOTCHOB.

18 XUMHYECKUE CBOMCTBA HA MpUMEpe bubmmorexa [JOK
PHMEp https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHasi KUCIIOTA,
19 XMMHMUYECKHE CBOICTBA, IOJIyYEHHE bubmorera [JOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktudeckas padora Ne 2 o Teme
20 «ITomyueHue CONSTHON KUCTOTHI bubmorexa HOK
VI CoT ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKNX PEaKIUii, €CIIN OJINH bubmmorexa LOK
p ’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B N30BITKE

99 OO6mrast XxapakTepUCTHKA JJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALUN CEPBI.

23 Haxoxnenue cepol u €€ bubnuorexa [JOK
COCJIMHEHUH B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

24 @HZqufKIEei anmqecm/le bubmmorexa [JOK

= https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KUCIOTA,
25 (bU3UYEeCKre U XUMHYCCKHE bubmmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMHUYECKUE PeaKIlnu, JeKallHe B
26 OCHOBE MPOMBIIIIEHHOTO criocoba bubnunoreka [JOK

MOJIYYCHHUA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsi3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarollen Cpepl
COCIMHEHUSIMHU CEPbI

Briuncienue MmaccoBor 10U

bubmmorexa [IOK

27
BBIX0/1a IIPOJIYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepUCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acIIPOCTPaHEHUE B IIPUPOIE bubmmorexa [TOK
pactipoctp PHPOJIE, https://m.edsoo.ru/00adeea6
(u3HUecKre U XUMUIECKHE
CBOIiCTBa
AmMuak, ero uznyeckue u

29 XUMHYECKHE CBOUCTBA, MIOJIYYECHNE bubmmorexa LOK

’ yi https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckas padota Ne 3 mo Teme
30 «ITonmyyenne amMMuaKa, U3ydeHue bubmiorexa HOK
yqv > 133 https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A3oTHas Kuca0Ta, €€ GU3NIECKHe u bubnuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 oOpeHnil. XUMHUUYECKOE Eubmrorexa ITOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
COEIMHEHUSIMH a30Ta
docdhop. Oxeug pochopa (V) u

33 (boc:;)o pHaH KI/ICJ'I((I))Ta q)(bI/II)?»I/I(‘{e)CKI/Ie " bubmiorexa LIOK

p N https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIy4YeHUE
34 Hcnons3oBanue Gocdaros B bubnuorexa [IOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoopeHuil. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEeHHE B

35 npupo e, GU3nIecKue u bubmorera [JOK
pHpoZe, 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
U XUMHYECKHE CBOUCTBA.
36 DKOJIOTHYECKUE IPOOIIEMBI bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoja
(V)
bu6mmorexa [IOK
37 VYrospHas KUCIOTa U €€ COJIN
https://m.edso0.ru/00ae006¢
[IpakTruueckast pabota Ne 4 o Teme
38 "ITosryyeHue yriieKuciaoro rasa. bubnnorexa [JOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIEC MOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O Eubmrorexa ITOK
p = https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX yriepoaa
40 Kpemunii u ero coeiuHeHUs Eubmiorexa ITOK
P g https://m.edso0.ru/00ae080a
[IpakTueckas pabora Ne 5.
41 Penrenne 3xcnepuMeHTAIBHBIX bubnunoreka [JOK
3aj7a4 110 TeMe «Baxxnaeiimue https://m.edso0.ru/00ae0bf2
HEMETAJIIBI U UX COETNHEHUI
KonTposnpHast padota Ne3 o teme
N bubmuoreka [JOK
42 «BaxxHelne HeEMeTaIIbI U UX

COCAUHCHU A

https://m.edsoo.ru/00ae0el8
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OOm1ast xapakTepuCTUKA
XUMHUUYECKHUX IIEMEHTOB —
MeTaJuIoB. MeTajuindeckas CBs3b U

bu6mmoreka [IOK

43
METAJUIMYECKasA KPUCTATUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUUECKHAI PII Bubmrorexa LIOK
P o P https://m.edsoo.ru/00ael1156
HaIpsHDKEHUH METaJIJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurasel. Berauncienus
45 0 YPAaBHEHUSIM XMUMHUYECKUX bubmorexa LJOK
P N https://m.edso0.ru/00ae1156
peaKIuii, €Clii OJIUH U3 PEareHTOB
COJICPXKUT TIPUMECH
46 ITousiTre 0 KOPPO3UHU METAILIOB bubmorexa [IOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIE MEeTaJUIbI
1 https://m.edso0.ru/00ael4b2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edso0.ru/00ael4b2
49 IlenoyHO3eMEIbHBIE METAJIbI — bubnuoreka [JOK
KaIbIIMU U MarHuu https://m.edsoo.ru/00ael15e8
50 Baxueiue coefMHEHNS KaJIbLIUI bubmnorexa [IOK
8 A https://m.edso0.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3ALI[MSI
3HAHUH
59 JKEcTkocTh BOABI M CITOCOOBI €€ bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o Teme

bubmuoreka [JOK

>3 "}KGCTKOCTB"BOHH HMETOMRL E¢ https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubnuorexa [JOK
>4 AdtiomiiHi https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBONCTBA OKCHIA U bubnnorexa [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJIH bubnmuorexa [JOK
xene3a (II) u xxenesa (111) https://m.edsoo.ru/00ae35e6
58 O606Hv1eHHe Y CUCTEeMaTH3aIus
3HaHUH
[TpakTrueckas padota Ne 7.
59 Pemenue sxcriepuMeHTaIbHBIX bubnuorexa [JOK
3a7a4 1o TeMe «Baxxkneimue https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PeaKLUi, eclid OJIUH
50 13 pEareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXO/Ia IPOTYKTa
peakuuu
61 O06o001eHne U cucTeMaTu3amnus
3HAHUH
KonTponpHas padota Ne4 o treme
62 «BaxxHeunme MeTaJibl U UX

COCAUHECHU A
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63 BemecTBa 1 Marepuasl B 1 bubmuorexa [IOK
IIOBCEITHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arps3HEHHE bubnuorexa [JOK

64 . 1
OKpYXKarollen cpeabl https://m.edsoo.ru/00ae4270

65 Ponpe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX poOsieM https://m.edso0.ru/00ae4270

66 Pesepubrit ypok. O60011eHNE U 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3anus 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK
cUCTEeMaTH3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOITOMPOLLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUA/JIbI A1 YYHEHUKA

* Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxkmmonepHoe obmiectBo «M3narensctBo «IIpocBemenuey, 2020 r

METOAWNYECKUE MATEPUABI ANA YYHUTENA

Mertoauueckoe nocooue k yueonuky O. C. 'abpuensna «Xumusi». 8 kiacc /O.
C. I'adbpuensn. — M.: [Ipoda, 2018. — 109, [3] c.

LLUDOPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETUMHTEPHET

bu6mmoteka I{OK https://m.edsoo.ru/ff0d227e
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