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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWUMUW Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00I1IETO 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE (hesepalibHON paboyeil MporpaMMbl BOCIUTAHUS
U C Y4€TOM KOHIICNIMHU TMpernojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
o0Opa3zoBaTenbHbIX opranu3aiusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumum AAET TPEACTABICHHE O IENSIX, OOIIEH cTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHs OOyYAIONIMXCA CPEACTBAMU YYEOHOIO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE pEeIMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpeesieHde ero Mo KiaccaM W CTPYKTypUpOBaHUE IIO
pazielaM M TeMaM MporpaMMbl MO XUMHH, ONpPEACISeT KOJIUYECTBEHHBIC U
KaueCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATENbHOCTh U3YYEHHUS XHUMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSA3€H, JIOTUKM y4eOHOTO MpOIECCa, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXHOCTH —MpeaMeTa  JJis
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pe3yibpTaTamM 00y4YeHHUs XUMUU Ha YPOBHE IIeJIel U3yUeHUs NpeIMeTa U OCHOBHBIX
BHUJIOB Y4EeOHO-ITO3HABATEIILHOW JIEATEIBHOCTH OOYYaroIIerocs I0 OCBOCHHIO
y4eOHOTO CO/IepKaHuUs.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (DOPMHUpPOBAHUS MHPOBO33PEHUS
oOydJaromerocsi, ero MmpejcTaBiICHUN 0 MaTEpPUATILHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUpPYEMbIE XUMHEH MPEJICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu M 00 DBOJIIOIMU BEILIECTB B MPUPOAE, O MYTIX PEIHICHUS TJI00aTbHbIX
npo0JieM yCTOMYMBOIO Pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUECKOM,
MUILIEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peayiu3aliii  BO3MOXKHOCTEH  JUIT  CaMOpasBUTHS |
dbopMHUpOBaHUS KYJIBTYPhI TUYHOCTH, €€ 0011eH 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHME MBIILJICHUS U TBOPYECKUX CITOCOOHOCTEH
OOy4JalomuXxcsi, HABBIKOB HMX CAMOCTOSITEILHOW  Y4eOHOW  JESITeNHbHOCTH,
OKCIIEPUMEHTANILHBIX M HCCIICIOBATEICKUX YMEHUM, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON IeATEIbHOCTH;

3HAKOMUT CO CHENMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsia HA €JUMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIINXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTEeCTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
00pa3oBaHUE 00YYArOIITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUHM OOECIEUYMBAIOTCA CIEHM(PUKON
colepkaHusi  y4eOHOro MpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINPEACIEHHOM dTaIre €
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOI'O O0IIET0 0Opa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XHMMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX TOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MpOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HAa OCHOBE
CUCTEMHOTO Ioaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCsd U3 CHCTEMBI
IOHATHUN 0 XMMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIIMILY
ITOCJIEA0BATEIBLHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3akoHa /1. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHUS O CTPOEHUH aTOMa U XUMUYECKOU CBSI3U;

— TpeACTaBleHUN 00 3IIEKTPOJUTHYECKONW JHUCCOLMALIMM BEIIECTB B
pacTBopax.

Teopetndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHS K IPyTOMY, BBITIOJIHSSL (DYHKITUU OOBSICHEHUS U TPOTHO3UPOBAHUSI CBOUCTB,
CTPOEHMS U BO3MOXXHOCTEN MPAKTUYECKOTO IMTPUMEHEHUS U MOJTYyUYEHUS N3y4aeMbIX
BEILLECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIIOCOOCTBYeT  (OPMUPOBAHUIO
IIPEJCTABJIEHUS] O XUMUUYECKOW COCTABIIAIOIICH HAyYHOM KapTUHBI MUpPa B JIOTUKE
€€ CUCTEMHOU MPUPOJIbI, HEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HAHUS B Hayke. M3yueHne XMMUU NPOUCXOAWUT C INPUBJICUCHUEM 3HAHUW M3
paHee M3Yy4YEeHHBIX YUYeOHBIX MpenMeToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacch» U «Pusmuka. 7 Kimacey.

[Ipu w3ydeHUH XUMHUU TNPOUCXOAUT (PopMUpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTh COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUYECKOM
NEATEIBHOCTH YEJIOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1a4a
y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUN —
BOXHEUITNX (PAaKTOB, TOHATHH, 3aKOHOB M TEOPETUICCKUX TTOJIOKECHHH, TOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapakTepa, si3blka HayKH, B MPUOOIICHUH K



HAy4YHbIM METOJaM TO3HAHUS MPU U3YYEHUHU BELIECTB U XUMUYECKUX PEaKUUi, B
(opMUpPOBaHNY U Pa3BUTUU MO3HABATEIBHBIX YMEHUN U X IPUMEHEHUU B Y4eOHO-
MO3HABATEIBHON U y4eOHO-HCCIIEIOBATEILCKON NESTEIbHOCTH, OCBOCHUH MPaBUI
0e30macHOr0 OOpAIIeHUS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Ipu u3yuyeHun XMMHHU HA YPOBHE OCHOBHOTO 00I1ero o0pa3oBaHUs BaXKHOE
3HaYeHHUe MPUOOPENN TaKue e, KakK:

— (GOpMHPOBaHHE WHTEIJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCcKoe MpUOOIIeHUE
oOydJaroumxcsi K CaMOCTOSATEIbHON IO3HABATEILHOM JEATEIbHOCTH, HAy4YHbIM
METOJIlaM TMO3HaHUs, (POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclloBUil, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaIOITMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHUSA W CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue o0meld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPAaMOTHOCTH, B TOM YHCIE€ YMEHHM OOBSICHATh U OIEHUBATH SBJICHUS
OKpY’KaloIIer0o MHpa, UCIOJb3Yys 3HAHMUSI U OMbBIT, MOJIYYCHHbIE NPU H3YYEHHUU
XUMHH, TPAMEHSATH UX MIPH PEIICHUHU MPOOIEM B IOBCETHEBHOW )XKM3HU U TPYIOBOI
JesITeTIbHOCTH,

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHYECKUX OTHOILEHUH,
MOHUMAaHUSl [IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
1eJIeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IENAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIPaBIEHHOCTU AAJbHEHIIIEro
oOydeHus.

Oob111ee yncIio YacoB, OTBEACHHBIX ISl U3YUYEHHS] XUMHUH Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yvacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XMMUYECKUE MOHATHSA

[Ipenmer xumuu. Ponp XMHUM B )KM3HH 4Y€JIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena wu BemectBa. Du3MUECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOAax MO3HAHMS B XMMHH. UHCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumunyeckasi popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BellecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 107151 XMMUYECKOT0 3JIEMEHTA B COCIMHEHUM.

KomungectBo BemiectBa. Moiib. MonsipHast macca. B3auMoCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpHBIX €IUHUI[ BemiecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Pu3NYeCKUEe U XMMHUUYECKUE ABICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaAKHU.
3aKOH COXpaHEHHsI MacChl BEUIECTB. XUMHUYeCKHUe ypaBHeHMs. Knaccudukarms
XUMUYECKUX PEAKINI (COeUHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumennt.

3HAKOMCTBO C XMMUYECKOHW TMOCYA0H, MpaBuUiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUCHUE U OINMCAHUE
(u3NuecKuX CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEILIECTB, HaOJIOJIEHHE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pAacTHUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCTIOTOMN) SIBJICHHM, HAOIIOACHUE U
ONMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMOJIEWICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, paziioKeHHE TUAPOKCHIA
Menu (II) mpu HarpeBanuu, B3auMoJIeUCTBUE Kele3a ¢ pacTBopoM coiiu meau (1),
M3Yy4YEeHHE CIIOCOOOB pa3lielieHus CMecel: ¢ MOMOUIbI0 MarHura, (uiIbTPOBaHUE,
BbITIApUBAHUE, AUCTHUIAIMA, XpoMaTorpadusi, MpoBeJeHUE OYUCTKH TTOBAPEHHON
CoJid, HAOJIOJEHWE U  ONHUCAHME  pPEe3yJIbTaTOB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHUE MOJENed MOJEKYI
(IIapOCTEPKHEBBIX ).

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 3JI€MEHT M IPOCTOE
BemiecTBo. HaxokneHue kucimopoaa B mpupoae, (U3MUYecKue M XUMUYECKUE
cBoiictBa (peakmuu TopeHus). Oxcuzapl. [Ipumenenwe kucmopona. CrocoObI
MOJIydeHUs] KHUCIIopoja B JabopaTopud W mNpombinuieHHOCcTH. KpyroBopor
Kuciopoza B mpupojae. O30H — auIOTponHas MOAU(PUKALIMS KUCIOPOa.



TemnoBoii 3¢p¢deKkT XUMUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocToe BeniectBo. Haxoxnenue Bogopoaa B IpUpoze,
bu3nuecKre 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CIIOCOObI MoryyeHus. KucioTs
U COJIH.

Monsipubiii  00bEM  ra3oB. Pacy€Thl 1O XUMHMYECKUM YpPaBHEHHUSIM.

dusnueckne cBoMcTBa BOAbl. Boxa kak pactBopurens. PacTBOpbL.
HacelllieHHBIE M HEHACBIMIEHHBIE pPAacTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Ji4 BEIIeCTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUSI.
Posib pacTBOpOB B mpupose M B KU3HHU 4enoBeka. KpyroBopoT BOAbl B IpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcunbl. Kiaccuduxarus
OKCHJIOB:  cojieoOpa3yiomue (OCHOBHBIE, KHCIOTHBbIe, amM(pOTEpHbIE) U
HecoseoOpasyroue. Homenknatypa okcuaoB. Dusmyeckne uU XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanus. Knaccudukanuss ocCHOBaHHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuu. [losryueHre OCHOBAHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucinot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psn axktuBHoctm MmetayuioB H. H. bekerosa.
[TosyyeHue KUCIOT.

Comu. Homenknarypa conei. @u3nyeckue U XUMUYECKHUE CBOWMCTBA COJICH.
[Tosmyuyenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCTMHECHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJNyUYECHHE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOWCTB KHUCJIOpOjaa, HaOI0IeHNe
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS U
peKparnieHus: TopeHus (rmokapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCHJIOB U OTTMCaHUE
WX CBOWCTB, TMOJy4YeHHE, COOWMpaHUE, paCllO3HABaHWE W W3yUYCHHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMo/iericTue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
MCIIOJIh30BaHUE BUICOMATEPUAIIOB), HAOII0IeHHE 00Pa3IlOB BEIIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHHEe OCOOEHHOCTEH pAcTBOPEHHS BEIIECTB C Pa3IMYHON
PAacCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEIEIIEHHOW MAaCCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaUIaMU (HATpUEM H
KaibllueM) (BO3MOXKHO HCIIOJb30BaHUE BHJIEOMATEPHAIIOB), HUCCIEIOBAHUE
00pa3iioB HEOPTAaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHU S
OKpAacKH MHIMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOYEH, N3yUYECHHE B3aUMOACHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peakiui
HEWTpaIu3aluy, NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWI, BBITECHEHHUE OIHOTO
MeTajljia APyruM U3 pacTBOPA COJU, PEUIEHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BakHelme K1acchl HEOPraHUYECKUX COCAUHEHUI.

IMepuognueckuid 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
jaementoB JI. U. MenpaeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMU

[lepBpie MONBITKH KIaCCU(PHUKAIMN XMUMHYECKUX 3yeMeHToB. [loHatue o
IpyINIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METaIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aMPOTEPHbIE OKCH/IBI
U TUAPOKCHUIBI.

[lepnognueckuii 3akoH. [leproanueckas cucremMa XMMUYECKUX dJIEMEHTOB /l.
N. Mengaeneena. Koporkonepuoanas u ammHHonepuoaHas hopmel [epuoanueckoi

cucreMbl xumudeckux sneMmeHToB [l. M. Menneneesa. Ilepuoapsl u rpynisl.
PU3NYECKHUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI JJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siaep. M3otomnel. Dnektponsl. CTpoeHune
ANMEKTPOHHBIX  o0Oomouek aromMoB mepBbiXx 20 XMMHYECKHMX  JJIEMEHTOB
Ilepnommueckon cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTa 10 ero nojoxenuto B [lepuoanueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUS paJdyca aTOMOB XHMHMUYECKHX DJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IPyNIaM U MEPUOIaM.

3nauenue [lepnoamueckoro 3akona u [lepuonnueckon cuCTeMbl XUMUYECKHAX
3JIEMEHTOB Ui pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — yd€HbIl u
IPaKIaHVH.

Xumunyeckass cBsi3zb. KoBaneHTHast (ToJisipHass W HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHas CBA3b.

Crenenp  okuciieHusA.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIpoueccsl OKUCIIEHNS U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMenm:

u3ydyeHue oOpa3loB BEIIECTB METAIOB U HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mescnpeomemnmnuie ceazu

Peanm3zanuss MeXnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XMMUU B 8§ Kjacce
OCYLIECTBJISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1Iue ecTecTBEHHO-HAYUYHbIE MOHATHA: HAYy4YHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, aHaJW3, CHHTE3, Kilaccudukanus, MepUOJIMYHOCTb, HAOIIOJIEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, FJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM]I, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TeNO, O00BEM,
arperaTHoe COCTOSIHME BEIIeCTBA, Tra3, (PU3WYECKUE BEIUYUHBI, EIUHUIIBI
MU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: porocunTes, nprxanue, 6unocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHbIE TOPOAbI, TOJIE3HBIE
MCKOIIA€MBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKius

[Tepnonnueckuii 3akoH. [lepronnyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB /.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIHS, KANbIUA U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIO)KEHHEM 3JeMeHTOB B llepuogudeckoil cucreme u
CTPOECHHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMUYECKOW CBS3U. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOWCTBA BEUIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHMI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanus XuMU4ecKuxX peakiuii Mo pa3auyHbIM MpU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B pEAKIMM BEIIECTB, MO TEIIoBOMY 3(ddexTy, Mo
U3MEHEHHIO CTETICHEH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTanu3aropa). JK30- U SHAOTEPMUYECKUE PEAKLIUHU, TEPMOXUMHUYECKHE
ypaBHEHUSI.

[TonsitTue o ckopocTu XuUMUYeCKOW peakiuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[oHITHEe 0 TOMOTE€HHBIX M Te€TEPOreHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSIOIINE Ha CKOPOCTh XHMHMUYECKOW pPEaKIMH M TOJO0KEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  pEaKIMKM,  JAJCKTPOHHBIA  OasiaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBienue YpPaBHEHUU

OKHCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIM C  HCIOJIb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.



Teopus 31€KTPOIUTUYECKON TUCCOLMALIMHN. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexXaHU3M [IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CloBuUsl MPOTEKAaHUs PeaKuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWMCTBa KHCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUI 00 3JIEKTPOJIUTUYECKON THUCCOLNALINH.
KauecTBeHnnble peakiuu Ha HOHBL. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduta W amMmasa), CIOXKHBIX BEIECTB
(XxJopuaa HaTpus), KCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKLIUU OT
BO3JICUCTBHS  pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MpOLEcca AUCCOLMAIIMU KUCIIOT, IeJIouei U cojieil (BO3MOKHO
UCIIOJIb30BAaHUE BUACO MATEPUATIOB), IMPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOLINX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCAJKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OMNbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEeHHe, pPeakUuu pPa3ioKEHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  MOMOUIBIO
KAU4E€CTBEHHBIX PEAKLUN HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

Hemerauuibl 1 MX COeAUHEHUS

OOmiass xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3MuecKue CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMUYECKHE CBOCTBA HA TpUMeEpeE XJiopa (B3auMOICHCTBUE
C MeTaulaMH, HEeMeTaulaMH, Ienodamu). Xioposogopoxa. CoiisiHas KHCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JleiictBue xjgopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIOBEKa. BaxkHenIIne XITOpUIabl U UX HAX0KICHUE B
IIPUPOLE.

O6mras xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHUu okucieHus. CtpoeHue M (u3nueckue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOa U CEPbl. AJNIOTPONHbIE MOAUPUKALIUUA KUCIOPOAA
U cepbl. XuMUYecKue CcBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UYECKUE U
XUMHYECKue cBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kucioTa, Gpu3NUeCKUe 1 XUMUUECKHE CBOICTBA (00IIHe KaK MPEeICTaBUTES
KJlacca KHCIOT U crenuduyeckue). XUMHUUECKHE PEaKINH, JIeXkKalllie B OCHOBE
IPOMBIIIIEHHOTO Croco0a Mody4YeHusi CepHOM Kuciothl. [IpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAYECTBEHHAsl peakuusi Ha Cyjab(har-uoH.
Haxoxnenue cepbl M €€ COCOUHEHHUM B MPUPOAE. XHUMHUUYECKOE 3arps3HCHUE
OKPY’KaIOIIE Cpenbl COEIMHEHHUSAMH Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALCHHS.



OO6mias xapakTtepuctuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacpOCTpaHEHUE B MPUPOJE,
duszngeckue u XuMrUIeckue cBoiictea. KpyroBopor a3ora B mpupoae. AMMHAK, €ro
bu3nUecKre 1 XUMUIECKHIE CBOMCTBA, MOMydeHne U mpuMeHeHue. Coar aMMOHMUS,
uX pU3MUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3NUECKUe U XUMUYECKUE
cBOlicTBa (00mME Kak TPEACTABUTENS Kiacca KHUCIOT W CHEru(UUEcKue).
Hcnonb3oBaHre HUTPATOB U COJICH AMMOHUS B KAUYECTBE MUHEPATIbHBIX YI00OpEHUI.
XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOKIIM, 3arpsA3HEHUE BO3JyXa, MOYBBI U BOJAOEMOB). Docdop, alIOTPOMHBIC
moaudukanuu Gocdopa, pusndeckue u xumuueckue cpoiictsa. Okcua docdopa
(V) u dochopnas kuciaora, puznueckne M XUMHYECKUE CBOMCTBA, MOJyYCHHE.
Hcnons3oBanue (hochaTtoB B KauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mias xapaktepucThka 3JeMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHN OKUCIICHUS. Y TIEPO/I, aJUIOTPOITHbIE MOAUBUKAITIH,
pacrpocTpaHeHue B npupoje, GUu3nyeckue 1 XuMUYECKue CBOMCTBA. AcopOius.
Kpyrosopor yrinepoma B mnpupoge. Okcuibl yriaepoaa, HX (QU3NYECKHE H
XUMHUYECKUE CBOWCTBA, [JIEWCTBUE HAa IKUBBIE OPraHU3MbI, TOJYYEHUE U
IpUMEHEHUE. DKOJIOTHYEeCKre MpoOsieMbl, CBsi3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUIN0Te3a TJIOOAIBHOTO MOTEIJICHUS KJIMMAaTa, MapHUKOBBIA 3(Pdekt. YroibHas
KUCJIOTa U €€ CcoJii, UX (PU3MYECKUE U XUMHUYECKUE CBONCTBA, MOJYyUYCHHE U
npumeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, MPOMBIIIJIEHHOCTH U CEITCKOM XO035HCTBE.

[TepBoHavasIbHBIE MTOHATHSA 00 OPTAHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriepona (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TAaHOJ, TJIMLUEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOIHBIN Ta3, HEPTH),
MPOJIYKThl UX MepepaboTku (O€H3WH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaAX, OCNIKaX, YIJIeBOIax — U UX
poir B KM3HM 4eloBeKa. MarepuaibHOE€ €OUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IIOJIYYCHHE U
npumeHenue. CoequHEHUS KpeMHUs B ipupojae. OO01ue npeacTaBieHus: 00 OKCHIe
kpemuust (IV) u kxpemuueBoit kucnore. CHIMKAThI, X UCIIOJIH30BaHUE B OBITY, B
MIPOMBINUICHHOCTH. BakHelllne CTpOUTENbHbIE MaTepHalbl: KepamMuKa, CTEKJIO,
IIEMEeHT, OeToH, xene300eToH. I[lpobGiembl 0€30MacHOrO0  MCIOJIL30BaHUS
CTPOUTENILHBIX MAaTEPUAJIOB B MTOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3yUueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBE/ICHUE KaYeCTBEHHBIX PEaKlMii Ha XJIOPUI-UOHBI U HAOIOICHUE MTPU3HAKOB



UX TPOTEKAHUsSI, OIBIThI, OTpAKAIOIIME (PU3NUYECKHE M XHMHYECKHE CBONCTBa
TaJIOT€HOB M WX COEIMHEHH (BO3MOXHO MCIOJb30BAHUE BUIECOMATEPHUATIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUJIOB (TAIOr€HUI0B), 03HAKOMJIEHUE C 00pa3liaMu
ceppl M €€ COEIMHEHHUSAMH (BO3MOYKHO WCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
Ha0JII0/ICHHE TIpoliecca O0YTIIMBaHUs caxapa MoJ ACHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOM KUCIIOThI, U3yUYeHHE XUMUYECKUX CBOMCTB pa30aBiICHHONM CEPHOUN KUCIOTHI,
MPOBEJICHNE KAYECTBEHHOW peakIMy Ha Cylb(aT-uoH U HaONI0IeHNEe TPU3HaKa e€
MpOTEKaHusl, O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMH a3o0t1a, (ocdopa u ux
COEIMHEHUI (BO3MOYKHO MCMOJIb30BAHKUE BHJIEOMATEPHAIIOB), 0Opa3liaMu a30THBIX
u (GochopHbIX ya0OpeHui, MmojiydeHne, coOOMpaHue, paclo3HaBaHUEe U U3yUYCHUE
CBOWCTB aMMHaKa, MPOBEIACHHWE KAYECTBEHHBIX DPEAKIUil HAa WOH aMMOHUS H
dochaT-MOH W H3y4YEHHE TPUZHAKOB UX [MPOTEKAHUS, B3aUMOJECHCTBUE
KOHLICHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbI0 (BO3MOXXHO HCHOJb30BaHUE
BUJICOMATEPUATIOB), HU3Y4YCHHE MOJENed KpUCTAIUIMYECKUX PEIIETOK aiMasa,
rpadura, QysuiepeHa, 03HAKOMIJIEHHE C IPOLIECCOM aaCcOpOLMHU PAcTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOrasa, IOJIy4YEHHE,
coOupaHue, paclio3HaBaHHE U HM3YUYEHUE CBOMCTB YIJIEKHCIIOTO ras3a, IpOBEJICHUE
KAueCTBEHHBIX PEAKIMil Ha KapOOHAT U CHIIMKAT-UOHBI M U3yUYEHHUE IPU3HAKOB UX
NPOTEKAaHMs, O3HAKOMJICHHE C TMPOAYKIHUEH CUIMKATHON MPOMBIILICHHOCTH,
pELIEHHUE SKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaxHellmme HeMeTaibl U UX
COEJIMHEHUS.

MeTaJsibl 4 UX COCUHEHUS

OO6mrast xapaKTepUCTHKa XUMMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoyiokeHuss B llepuommueckon cucreme xumuyeckux diaemeHtos J[. .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPEmETKAa.  DJIIEKTPOXMMHYECKUU  psif
HaIpspKeHUH MeTaioB. PU3NyYecKre U XMMHUYECKHE CBOMCcTBa MeTauioB. O01ume
crocoObl moiydeHuss MerawioB. [loHsATHE O KOpPpO3WHM METaJUIOB, OCHOBHbBIE
CIIOCOOBI 3aITUTHI X OT KOppo3uu. CIuiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3)
Y UX MPUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounble MeTalIbl: MojoKeHue B Ileproanyeckoit cucteMe XMMHUYECKHUX
aneMeHToB . 1. MenneneeBa, CTpoO€HHUE UX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
du3nuecKrue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHMe WIENOYHBIX METalIOB M HX
COCIMHEHUMN.

[llenoyno3eMenbHbIE METAUIBI MAarHMd W KaJdbLUHUM: IIOJOKEHUE B
[Tepunoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, ctpoeHue nux
aTOMOB, HaxoJieHue B npupoje. dusndyeckne 1 XUMUYECKUE CBOMCTBA MarHus



Kanblus. BaxkHeiire coequHeHns Kaablus (OKCUT, TUIPOKCH]I, colin). ZKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEHHUS!.

AmoMUHUN: TI0JI0keHUE B Ilepnoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToma, HaxOXKICHHE B mnpupone. dusznueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THIPOKCHIA
AIFOMUHUS.

Keneso: nonoxxenue B llepuoandeckoi cucTteMe XUMAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOeHHME aroma, HaxXOXKIAEHHE B mpupone. Pusndeckue Hu
XHUMUYECKHE CBOMCTBA kemne3a. OKCHIIBI, THAPOKCUIbI 1 coiu xkene3a (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHME C o0Opas3laMud METalIOB U CIUIaBOB, UX (PU3UUECKUMU
CBOMCTBaMH, M3yYECHHE DPE3yJbTATOB  KOPPO3MH  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSI M HAaTpusi C BOJOM (BO3MOXXHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS XKEIe3a B KUCIOPOIE
(BO3MOKHO  HCIIOJIb30BAHME  BHUJEOMATEPHANIOB), IMPU3HAKOB  IPOTEKAaHUs
Ka4eCTBEHHBIX PEAKIIMIA Ha HOHBI: MarHHsI, KaJIbIIWs, aTFOMUHUS, IMHKA, xerne3a (11)
u xeneza (III), mequ (II), HaOmroAeHUEe W OMUCAHUE MPOIECCOB OKPAIIUBAHUS
IUTAMEHU HWOHAMHM HaTpusl, Kaldusl W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEA0BaHNE aM(POTEPHBIX CBOMCTB I'MIPOKCH 1A AIFOMUHUS U
IMAPOKCHIA [IMHKA, PEIICHUE HKCIIEPUMEHTAJIbHBIX 3aja4 1o TeMe «Baxneimme
METAJJIbI U X COCAUHEHHUS.

XuMHS M OKPY:KaOIIafA cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW W3HM YeloBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEUIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momours npu
XUMHYECKUX 0KOTraxX U OTPABIICHHUSIX.

XHAMHUYECKOE 3arpsA3HEHHE OKpYXKarolel cpelbl (MpenenbHas JOIyCTUMAas
KOHIIeHTpalus BemiecTs, nanee — [1JIK). Pons xuMun B pereHnn 3KoJI0TuuecKux
npooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mesicnpeomemmnuie ceasu

Peanu3anus MeXNpeaMETHBIX CBA3€d NpU U3y4YeHHMM XuMuUKM B 9 Kiacce
OCYLIECTBJISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHATHUM, TaK U TMOHSTUH, SIBISIOUIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOmue ecTecTBEHHO-HAYUYHbIE TIOHATHSA: HAY4YHBIA (PAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHalli3, CHHTE3, KiIacCUpUKAIMA, TEPUOIUIHOCTh, HAOIIOACHMUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJICTb, SBICHHUE, IMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

duznka: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJTU, H30TOIIHI,
PaZOaKTUBHOCTD, MOJICKYJIa, DIIEKTPUICCKUM 3aps, MIPOBOTHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKH, (POTOSJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, Ta3, paCTBOP, PaCTBOPUMOCTD, KPUCTAILTUIECKAsI
peméTka, CruiaBbl, (pU3MYECKHe BETUMYMHBI, €AMHHIIBI M3MEPEHHUsS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocuntes, mpixanuwe, Ouocdepa, 3KOCHCTEMa, MUHEPATbHBIC
yA00pEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPOJIbI, TTOJIE3HBIE
HCKOIaeMbI€, TOIIIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUNCKUMHU
COLUOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMHM, IPUHSATBHIMHA B
oOlLecTBe MNpaBWJIaMH M HOPMAaMH THOBEACHHS W CIIOCOOCTBYIOT ITpOLIECCAM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN O0YYarOIIUXCS.

JIMdHOCTHBIE  pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJACTBOBATbCS CUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAUMU U
paclIMpEeHUE OIbITA IESITEIbHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) maTpMOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOI'O0 OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACJIEAUIO0, NOHMMAaHUWs 3HAYEHUs XMMHUYECKOW HAyKH B KU3HU
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOM HH(pOpmanuend o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS

MPEJICTABICHUSI O COLHMAJBHBIX HOpMax M TMPaBUJIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yUeOHOMCCIIEIOBATENBCKOM, TBOPUECKOM U APYTUX BUAAX JAESTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU TIPU BBINOJHEHUU
y4eOHBIX, IMO3HABATENIBHBIX 3aJ]a4, BBIMOTHEHUH XHUMHYECKUX DKCIEPUMEHTOB,
CO37IaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO ¥ B3aMOTIOMOIIIH
B MPOLECCE ATOM yueOHOU AesATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
Y TOCTYIIKM CBOMX TOBApUIICH C MO3WIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C
YYETOM OCO3HAHUS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 O3HAHMS

MHPOBO33PEHYECKUE MPEJICTABICHUS O BELIECTBE W XUMHYECKOW PEAKIINH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTaBIIAIOLINE
OCHOBY /I TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MUpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aUMOCBS3SX 4YEIOBEKA C
IPUPOTHOMN CPEOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC IS OOBSCHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUH,
MMO3HABATENIbHON, WH(POPMAITMOHHOW W YUTATEIHCKON KYJIbTYpHl, B TOM YHCIIC
HAaBBIKOB CAMOCTOSITEJIBHOM pabOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPaTypoOl, IOOCTYNHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO W TI03HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEAOBATENIbCKOU
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHA OOy4YEeHHS B
JIaJbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBBSI:

OCO3HAHHE IIEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEeHHs),
HEOOXOAUMOCTH COOJIIOJICHUS] TpaBWJl OE30MACHOCTH NpU OOpalEeHUuH C
XUMUYECKUMHU BEILIECTBAMHU B OBITY U PEANIbHOW KU3HH;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEPEC K MPAKTUUECKOMY U3YUEHHIO MPOPECCUil U TpyAa pa3IM4HOIO pOja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPyAOBOU ACSITEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XMMHH, OCO3HAaHHBIM  BBIOOp
WHJUBUTyJIbHOU TPAeKTOPUHU MPOJOJDKEHUSI 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHemHol npoeCcCUOHATIBHON AEATEIbHOCTU U Pa3BUTUS HEOOXOIMMBIX YMEHUM,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHANIBHOM cperie;

6) IKOJI0THYECKOT0 BOCITUTAHMSI:

AKOJIOTUYECKH EIeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK UCTOYHHUKY KU3HH
Ha 3emie, OCHOBE €€ CYyIIECTBOBaHUS, MOHUMAHUE LEHHOCTH 3J0pPOBOTO U
O0e3zonmacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 370POBbI0, OCO3HAHUE LIEHHOCTU COOJIOACHUS
paBuJl O€30MMACHOT0 TOBEJICHUS ITPU paboTe C BELIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEeH NPUPOJIHON CPENOU, ISl TTOBBILLICHUS
YPOBHSI  DKOJOTUYECKOW  KyJbTYpPbl, OCO3HaHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEeM M IMyTed HMX PEelIeHUs MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeiIMETHBIX pe3yJIbTaTOB BBIACISIIOT 3HAYUMBIE JUIS
(opMupOBaHUs MUPOBO33PEHNUS OOIIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHS, IPUHIIHII,
runore3a, (¢akT, CHCTEMa, TMpoIecCc, OHKCIEPUMEHT U JPYroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYyYHbIX YUYEOHBIX MpEAMETaX W MO3BOJSIOT HA
OCHOBE 3HAHHMM W3 ATUX MPEeAMETOB (OPMHUPOBATH MPEICTABICHUE O LEIOCTHON



HAy4YHOU KapTUHE MHUPA, U YHUBEpCaJbHbIe yUeOHbIE AeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYISATUBHBIE), KOTOpHIE oOecnednBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
NEeSTETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE T1elCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMMHYECKUX MOHSTHHN (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HUCIOIB30BAThH
MOHATHUS I OOBSICHEHUS OTJECILHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHMSI U
KpUTEpUH [JIs1 KJIaCCU(PUKAIIUU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIUi,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTAMHU U3YUCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO AHAJIOTHH),
JeJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATH B TMPOIECCE IMO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbI€ B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUKM MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUNA 3HaK (CMMBOJ 3JIeMEHTa), XUMHuYeckas (opmyjia U ypaBHEHHE
XUMHUYECKON PEeaKIuu — P pelIeHUU yueOHO-TI03HABATEIbHBIX 33/1a4, C yYETOM
ATUX MOJICNIbHBIX TMPEJICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYILECTBEHHBIE
MPU3HAKKU U3yYaeMbIX OOBEKTOB — XUMUUECKUX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITH ~ OOIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U W
IPOTUBOPEYHS B U3YyUAEMbIX ITPOLIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eiicTBUSL:

YMEHHE HCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHWS, a TAKXKE B Ka4€CTBE OCHOBBI JJIs1 POPMUPOBAHUS TUIIOTE3HI TIO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 PE3yibTaT, GOpMYIUPOBaTh 000OIICHHS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undgopmanmueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U MHTEPNPETHUPOBATH HHOOPMALIUIO
Pa3IUYHBIX BUJIOB U (HOPM TPENICTABIICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUs, CIpPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl U 3alpoChl MpU MOUCKE U OTOOpe
UH(POPMAllMd U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7au ONpPeneIEHHOTO THIA, TPUOOPETEHHUE OTbITa B
o0jacT UCHONB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (JOpMY Mpe/ICTaBlIeHUsT HHGOPMAIIU U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, Juarpammami,
apyrumu GopMamu rpaduKi U UX KOMOUHAIMSIMU;

yMEHUE UCIOJIb30BaTh M aHaIM3UpoBaTh B TIpolecce Yy4yeOHOM U
MCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3sIMiCTBa M TPAHCIOpPTa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOAHON
Cpeapl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe AeiicTBUS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ AUaora 1 (Win) IUCKYCCUH) IO CYILIECTBY
oOcyxJaeMoil Tembl, (POPMYJIUPOBATH CBOU NPEIIOKEHHUS OTHOCUTEIBHO
BBITNOJIHEHUS [TPEJIOKEHHON 3a/1a4H;

YMEHMSI  NPEIACTaBIATh  MOJYYEHHBbIE  PE3yJbTaThl  IO3HABATEJIBHOU
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh TMPE3CHTAIUIO
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM WM HWCCIIENOBATENIbCKOW  JCATETbHOCTH TPU  PEIICHUH
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE ydéra OOLIMX WHTEPECOB U COTIIACOBAHMS
no3utuii (00Cy X IeHHsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPAUHAIIMS
COBMECTHBIX JEWCTBM, OINpeAeNeHue KpUTEpPHUEB 10 OLEHKEe KayecTBa
BBITIOJTHEHHOHN pabOThI U PyTHE).

PeryasiTuBHbIEe YHHBepcaibHble ydeOHbIe 1eCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENATh LEIN AeATEIbHOCTH, TJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh HanbOoiee dPPeKTUBHBIC CIIOCOOBI pelleHns yIeOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh MM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM INPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MIOJTyYeHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX U PEaKIUsX,
OIICHMBATh COOTBETCTBUE MOJYYCHHOTO pe3ylibTaTa 3asBICHHOW IIeNH, yMEHHE
MCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpeIjlaraéMble B YCIIOBUU 3aJaHUA.

NPEIMETHBIE PE3YJIbTATbBI

B coctaBe mpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIep)KaHusl, YCTAaHOBIIEHHOTO IaHHOW (¢eaepatbHOH pabouelt MmporpamMmon,
BBIICTISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4YHbIE 3HAHWSA, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOI'O  3HAHUS, €ro HWHTEpIpETaluu,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoniy oOyuenus B 8 Kkiacce rnpeamMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSUHEHUH, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TeTJIOBOU d(PeKT peakiumu,
SAJIpO aToMa, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTab, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJEHTHAs CBSA3b, MOHHAs
CBS3b, WOH, KaTWOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIECTBa
(MporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUU H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBlIeHHS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BaJECHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEASAEHHOMY KJAacCy COEIUHEHHUM To
dbopmysaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTh cMmbIcia Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUUYECKUX DAJIEMEHTOB OT MX ToJyiokeHusi B llepumoanueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckon
CUCTEMbl XHMMHMUYECKHMX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnma (A-rpymma)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIlINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux a3nemeHto J[. .
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apA[ sjipa, o0l1ee YHCIIO0 3IEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIAy U COCTaBy YYACTBYIOLIMX B pEaKIUU
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACcCOB, MOATBEPXK/Ias ONKUCAHUE IPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOICTBA BELECTB B 3aBUCUMOCTH OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH IPOTEKAHHWA XHUMHUYECKHX IIPEBpaIlCHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO 3jeMeHTa 1o (opMyJie COEIHHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN pEaKInH;

IPUMEHATH OCHOBHBIE ONIEPALIMH MBICTUTEIBHON NEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, O00OOIlEeHHE, CUCTEMATH3allhio, KiIacCU(UKAIINIO,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUISl U3Y4YEHHUS CBOMCTB
BEIIECTB M XMMHYECKUX PEAKLUUN, €CTECTBEHHO-HAy4YHbIC METO/BI
NO3HaHUsI — HAOJIOJIEHUE, W3MEpPEHHUE, MOJIECIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeI0BATh IMPaBHUJIaM MOJIb30BaHU XUMUYECKOH MOCY 10 U J1abOpaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBujaM oOOpalieHusi C BEIIEeCTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMM 110 BBINOJHEHHIO JITADOPAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYEHHUIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIIEHHON
MacCOBOM JIOJIEM PaCTBOPEHHOrO BEWIECTBA, IUIAHUPOBATh M NPOBOJIUTH
XUMHUYECKHE IKCIIEPUMEHTHI IO PACHNO3HABAHHUIO PACTBOPOB WIEJIOYEN U
KHCJIOT C MOMOIIBI0O UHAUKATOPOB (JIakMycC, peHOI(TaIenH, METUIIOPAHXK

U IpyTHE).

K xonIty oOyuenus B 9 kjacce npeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYecKas CBs3b, TEIJIOBOU 3PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaAKIIHH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE, AJNTOTPOIIHS,
aM(pOTEPHOCTb, XUMUYECKas CBSI3b (koBaJieHTHaH, WOHHAs,
MeTaJTHYEeCcKas ), KpUCTAIIInYecKasi pemeérka, KOppo3us METaJioB, CILJIaBHI,
CKOPOCTb XMMHUYECKOW pEAKINHU, MPEAETbHO AOMYCTUMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIi COCTaBlieHUs QopMyi
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUS XUMUUYECKUX DJIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAIJICHKHOCTh BEIIECTB K
OTpeZIeIEHHOMY KJIacCy COEIUHEHHM 1o (opmyliaM, BUJ XUMHUYECKON
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMyIe, XapakTep Cpeibl B
BOJIHBIX PACTBOPaxX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTALINYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuogmueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio (opmy I[lepuoanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)y M «1modouyHas
noarpynmna (b-rpynmna)», mansie W OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B MIEPUOANUECKON TaOJIUIIE, C YHCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee 4YHUCI0 DSJEKTPOHOB U  paclpejeieHue ux o
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHCHUHN B Mpejeiax MallbIX NEepUuoJoB U
TNIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCUu(UIIMPOBAaTh XMUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 U3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME U CHCIUPUICCKHE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX M CJIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
puUMepaMl MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEHN U COJIEH, IMOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKlui
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa dTUX PEaKIIH;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALICHUN B Pa3IUUYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO 3jeMeHTa 1o ¢GopMysie COEeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJUTh PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTI0IaTh TIPaBHUIIA MTOJIB30BAHMSI XUMUYECKON MTOCYI0M U JTAOOPAaTOPHBIM
o0opy/noBaHHEM, a TaKXKe TMpaBuia OOpallleHHs C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIHUSMHU TI0 BBITIOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TIOTBEPIKIAIOIINE KAaUeCTBEHHBIA COCTaB Pa3IMYHbIX
BEII[ECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOPUA-, OPOMHI-, HOIUMI-,
kapOonat-, Qocdar-, cunukar-, cyibdar-, THUIPOKCUI-HOHBI, KATHUOHBI
aMMOHHMSI U HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIIBHON NEATEILHOCTH — aHAJIA3 U
CHUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMATHU3alIHIO, BBISIBIICHUE IPUYNHHO-
CJICICTBEHHBIX CBSI3€U — JUISI U3YUYEHUSI CBOMCTB BEIIECTB U XUMHUYECKHUX
peakmuii, eCTeCTBEHHO-HAyYHbIE METOIbl TO3HAHWUSA — HAOJIOIEHNE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KIIACC
KonnyectBo 4acos
Ne HanmeHnoBaHue pa3ienoB u DuexkTpoHHbIe (U pPOBHIE)
KonTpoJbHbIe IIpakTyeckune
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIe pecypchl
padoThI padoThI
Pa3nen 1. IlepBoHayabHble XUMHYECKHE TMOHITHSA
XuMHsT — Ba)KkHast 001aCTh
11 €CTECTBO3HAHUS U 5 5 bubnunorexa 1IOK
' MPAKTHYECKOM JIeATSIIBHOCTH https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
BemecTBa u XuMHuueckue bubnunorexa 1IOK
1.2 15 1
peakuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pa3znen 2. Baxueiilmiue npeacTaBUTe I HEOPraHMYeCKHX BeleCTB
21 Boznyx. Kucnopoa. Ilonsitue 5 bubnuorexka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonstue o kucnorax 3 1 bub6mmorexka LIOK
' W COJIAX https://m.edsoo.ru/7f41837c
93 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmorexa LIOK
' OCHOBaHMSAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa 1{OK
' HEOPTraHWYECKUX COCTMHEHUHN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pa3znen 3. Ilepuoguyecknii 3axkoH u Ilepuoaunyeckasi cucreMa xumuyeckux 3jemeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKIu1



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

[leprnonnueckuii 3aKOH U
[Tepnoguueckas cucrema

bubnunorexa 1IOK

3.1 7
XAMHUYECKHUX 3JeMeHTOB J]. . https://m.edsoo.ru/7f41837c
MenaeneeBa. CTpoeHue aTtoma
XUMH4ecKas CBS3b. Eub 10K
HOJINOTEKA
3.2 O - 8
KHCIHTEILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKupm
bubnunorexa 1IOK
n 15
TOTO O pasieity https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubnuoreka IOK
P P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME



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

9 KJIACC

KosuvecTBO 4acos JIeKTPOHHBIE
HaumeHoBaHUe pa3iesiOB U TeM (mudpossbie)
Ne i/ Konrposububie | IIpakruyeckue
NMPoOrpaMMelI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. BemmecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpeHue u yriyoneHre 3HaHU N 5 1 bubmuorexa 1HIOK
' OCHOBHBIX pa3ziesioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bu6mmorexa [HOK
' peaxuui https://m.edso0.ru/7f41a636
13 DJIEKTPOIUTHYECKAs] TUCCOLUALIUS. 8 1 1 bubmuorexa 1HIOK
' XUMHUYECKHEe PeaKIIuu B pacTBOpax https://m.edso0.ru/7f41a636
Utoro no paznpeny 17
Paznen 2. HemeTanjibl M X COeIUHEHUS
21 OO01mas xapakTepuCTUKa XUMHYECKUX 4 1 bubmuorexa 1HIOK
' snemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO1m1asi XapaKTepUCTUKA XUMUYECKUX
2.2 sneMeHToB VIA-Tpynmsl. Cepa u eé 6 bromorexa LOK
' Py P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO611as XapaKTEePUCTHKA XUMUYSCKHUX
2.3 snemeHToB VA-rpynnsl. A30T, hpochop n nx 7 1 bubmorexa LIOK
' PyTHBE ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OOmrast XapaKTepUCTUKA XUMUYECKUX
2.4 aneMeHToB I[VA-Tpynmnel. Yrieposa u 8 1 2 bubmmorexa LIOK
' N TPYHIbL po https://m.edso0.ru/7f41a636
KPEMHHI M UX COCTMHCHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTa/LiIbI M X COeIMHEHUSH

b K
3.1 OO01e CBOMCTBA METAIIIOB 4 uommorexa IO
https://m.edsoo.ru/7f41a636
bub6moreka 11OK
3.2 B % 16
AKHCHUIIINEC METAJIJIbI U UX COCANHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pazgen 4. XuMus 1 oKpy>Kamoias cpeaa
bubmuorexa ITOK
4.1 BemiecTBa u MmaTepuaibl B )KU3HU YEIOBEKA 3
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB 110 ITPOIPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka KonrpoabHbie IMpakTHyeckue *p
n/n Bcero u3yyeHusi | oOpa3oBaTebHbIE
padoTbI padoThI
pecypcbi
1 IIpenmer xumuun. Poiap xumuu B 1 bu6mmorexka 1IOK
JKU3HU YeJioBeKa. Tella u BelecTa https://m.edsoo.ru/ff0d210c
5 ITonsTre 0 MeTOHaxX MO3HAHUS B 1 bubnmmorexa 1IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUH ¥ IPUEMBI 1 bubnmnorexa [HOK
obOpamieHus ¢ 1a60paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHHEM
4 YucTeie BemecTBa 1 cmecu. CrmocoObl 1 bubnnorexa 1OK
pas3zieieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Pasznenenve cMeceit (Ha mpuMepe 1 brbamorexa LOK
A . P P https://m.edsoo.ru/ff0d28c8
OUYHCTKHU IIOBAaPEHHOM COJIN)»
Bubnunorexa 1IOK
6 A 1
TOMBLH MOTCKY B! https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE DJIEMEHTHI. 3HAKH 1 bubnunorexa 1IOK
(CMMBOJIBI) XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u coXXHBIE BEIIECTBA 1 bubamorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE Y4EHHE 1 Bubmmorexa LIOK

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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0OH ITOCTOSHCTBA COCTaBa BEIICCTB.

bubmuorexa 1IOK

10 Xumuyeckasi popmyia. BaneHtHocTh https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcuTeNbLHAs aTOMHAs Macca. bubmmorexa 1IOK
OTHOCHUTEIIbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMUYECKOTO bubmmorexa 1TOK
3JIEMEHTa B COSIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemiecTBa. MoJib. bubnunorexa 1IOK
MomnsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NUEeCKUe U XUMHUUECKUE SIBICHUS. bubnuorexa 1OK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky 1 ycioBus NPOTEKaHUSA bubnunorexa [IOK
XUMHYECKHUX PEaKITUM https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MACChI BEIIECTB. bubnunoreka [HOK
XUMHYECKHE ypaBHEHUs https://m.edsoo.ru/ff0d3b88
Brruncnenus KonmdyecTBa, Macchl
17 BEIECTBA [0 YPABHCHUAM brbmmorexa TIOK
B yP . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIUi
Knaccuduxamus xumuaecknx
18 €aKIuil (CoeTMHEHMS, PA3IIOKECHHUS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHMs, 0OMeHa)
M. B. JIoMOHOCOB — y4&HBbIii-
19 3 oneauct. O00OIICHNE bubmmorexa LOK
HIIMKJIOTIC/THCT. HHUE |
" A HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alus 3HaAHUN
20 Kontponbnas padora Nel no teme bubnunorexka LIOK

«BelecTBa 1 XUMHUYECKUE pCeaKkuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razos. Cocran

bubmuorexa 1IOK

21 .K —
BOStya. BHCIHOPOA = SleMERT H https://m.edsoo.ru/ff0d448e
npocrtoe BeuiecTBo. O30H
dusznyeckue 1 XuMHUYEeCKHEe CBOMCTBA
22 KUCIIopoaa (peakiuy OKUCICHUS bubmorexa HOK
poAa (peaictt ’ https://m.edsoo.ru/ff0d4614
ropenune). [lousarue 06 okcuaax
Crioco0Obl TIOSTydeHHs KUCIOpoaa B
23 J1a00paTOPHUH U MTPOMBIIIICHHOCTH bubmmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TermmoBol 3P heKT XuMHIeCKOH
24 peakiuu, NoHATHE O bubnunoreka [HOK
TEPMOXUMHYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUYECKUX PEaKIUIX
Tormnmuso (HeTh, yroap U METaH).
25 3arps3HeHue BO3/1yXa, CIIOCOObI €To bubmmorexa TIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHHUS
[MpakTuueckas padota Ne 3 o Teme
26 I 5 bubnuorexa 1TOK
(LIOIYHCHHC 1 CODHparHe . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, H3yYeHHUE €0 CBOMCTBY
97 Bonopon — aneMeHT u npocrtoe bub6mmorexka LIOK
BemiecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue 1 XuMHUYECKHEe CBOMCTBA bubmorexa 1TOK
Bogopona. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa 1IOK
29 [TonsiTHE O KUCITOTAX U COMSAX
https://m.edso0.ru/ff0d50d2
30 Cnioco0bI oTydeHHs BOJIOPO/Ia B bubmuoreka 1HOK

nabopatopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0

[TpakTrueckas pabora Ne 4 o Teme

bubmuorexa 1IOK

31 «onysenne u CO6praHHe BOHOPOAa, https://m.edsoo.ru/ff0d4f42
W3y4CeHUE €ro CBOHCTBY
39 Mosnsipablit 00bEM ra30B. 3aKOH bubnunorexa [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma, KOJIMYECTBA
33 BEIIECTBA ra3a Mo €ro H3BECTHOMY bubmuorexa IIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrauciienus o00bEMOB ra3os 1o
34 YPaBHEHHUIO PEAKIIUHM Ha OCHOBE bubnuoreka IIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOILIEHUH Ta30B
35 dusznyeckKue 1 XuMHUYeCKHe CBOMCTBA bubmmorexa 1HOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuH. [ToHsATHE 00 bubnuorexa 1JOK
WHJUKATOpax https://m.edsoo.ru/ffod59e2
Bona xak pacTBOpuUTEb.
37 HachimenHble 1 HEHACHIIIICHHBIC Bubnunorexa 1IOK
pacTBOpBl. MaccoBast 710715 BeliecTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas pabota Ne 5 o Teme
38 «IIpuroroBieHue pacTBOpoB ¢ bubnuorexka [IOK
orpeIeIEHHON MacCoBO 10J1eit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBAY
39 Kontponbnas padora Ne2 no teme bubnunorexka LIOK
«Kucnopoxn. Bogopon. Boma» https://m.eds00.ru/ff0d6342
40 Okcupl: cocTaB, KiacCUpUKAIIHs, bubmuoreka 1HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TomydyeHne u XuMHA4YECKUE CBOMCTBA

bubmuorexa 1IOK

41 KHCJIO , OCHO
HETOTHBES, OCHOBHBIE 1 https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHUIOB
42 OcHoBaHUs: cOCTaB, KiacCUpUKaIus, bubmmorexa 1IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKHUE CBOMCTBA bubnunorexka [IOK
OCHOBAaHMMU https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocTaB, Kitaccudukaus, bubnunorexa 1IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonydyeHue u XuMHYECKHE CBOUCTBA bubmmorexka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATYpa,
(cpenne) P Bu6morexa LIOK
46 CTIOCOOBI MOTyYEHUsI, XUMUIECKUE
. https://m.edsoo.ru/00ad9474
CBOIiCTBa
IIpakTuueckas pabota Ne 6. Perienue
47 SKCIIEPUMEHTAJIbHBIX 3a7a4 M0 TeME bubmmorexa [{OK
«OCHOBHBIE KJacChl HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHU D)
I'eneTrueckast CBsI3b MEXIY
48 acca CODIAMITCE bubnuorexa 1TOK
KJIaCCaMU HEOPTaHUYECKUX
N P https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O0o001IeHne 1 cCUCTeMaTH3aLus bubnunoreka LHOK
3HaHUU https://m.edso00.ru/00ad9ch2
Kontponbnas padora Ne3 no reme
" bubnmorexa LHOK
50 OCHOBHBIE KJIACCHl HEOPTAHNIECKUX

coequHeHui"

https://m.edsoo.ru/00ad9ela
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[lepBble MOMBITKH KJIACCU(PUKALIUT

bubmuorexa 1IOK

51 XUMHUYECKUX dJIeMeHTOB. [ToHsTHE O https://m.eds00.ru/00adoffa
rpyIIax CXOAHBIX JIEMEHTOB
Ilepnoanyeckuil 3aK0H U
59 [Tepuonuueckas cucrema bu6mmorexa LIOK
XUMUYECKHX daeMenToB []. W. https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 Ilepuosl, rpymnmsl, MOArPYMHIIb] bubmmorexa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CoCTaB aTOMHBIX bubnunoreka [HOK
saep. M3oTormbl https://m.edsoo.ru/00ada342
CrtpoeHue >JIeKTPOHHBIX 000JI0YEK
. bubmuoreka 1HOK
55 aToMoB 35ieMeHToB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0XKESHUO B bubmorexa 1HOK
ITepuonuueckoii cucreme Jl. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproamyeckoro 3aKkoHa
57 JUTSL pa3BUTHS HAYKU U MPaKTUKH. [1. bubnunorexka [HOK
W. MenneneeB — y4&€HbIi, Iegaror u https://m.edsoo.ru/00ada96e
rpakJaHuH
58 DNEeKTPOOTPUIIATENHHOCTh AaTOMOB bubmuoreka 1HOK
XUMHUYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bubnunorexa 1IOK
59 Horiast XHMIECKas CBs3b https://m.edsoo.ru/00adac34
50 KoBanentnas monsipHast Xaumuueckast bubnunorexka LHOK

CBA3b

https://m.edsoo.ru/00adaab8
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KoBanentnas nenomnsipHas bu6mmorexka LIOK
61 1
XUMHUYECKasi CBA3b https://m.edsoo.ru/00adaab9
bubnunorexa 1IOK
2 1
6 (CTeMeHt OKHCIeHIs https://m.edsoo.ru/00adae28
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC 1 bubnmorexa [TOK
peakiu https://m.edsoo.ru/00adb076
bub6nunorexa 1IOK
64 0] 1
[CHCIHTCIH | BOCCTAROBITENH https://m.edso0.ru/00adb076
Kontponbnas pabora Ne4 o teme
65 «Crtpoenne aToma. XuMUIeCKas 1 bubnuoreka IOK
P ’ https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbIii ypok. O60011eH1E 1 1 bubnunoreka [HOK
CHUCTEMAaTHU3aLUsI 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBubrit ypok. O60011eHNE 1 1 bubnmnorexa [HOK
cucTeMaTHU3alys 3HaHUN https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O600111eHIE U 1 bubnuorexka [IOK
cUCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HYACOB I10O 68

[TPOT'PAMME
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9 KJIACC

Koan4vecTBOo 4yacoB JIeKTPOHHBIE
Ne Hdara nu(ppoBbIe
Tema ypoka KouTtpoabHbie IIpakTu4eckune
n/n Bcero u3y4eHusi | o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
[Tepnoguueckuil 3aKoH.

1 Ilepuonuueckas cucreMa 1 bubnuorexa 1HIOK
XAMHUYECKHUX 3JeMeHTOB J]. 1. https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHCHUU

. bubmuorexa ITOK
2 CBOWCTB XUMUYECKUX IJIEMEHTOB 1
. https://m.edso0.ru/00adb6b6
MEePBBIX TPEX EPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 bubnuorexa 1IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunasl XuMHU4eCcKOH CBSA3U U THUIIEI 1 bubmuorexka ITOK
KPUCTALUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo teme

5 «IToBTOpenue u yriybrienue 1 1
3HaHUW OCHOBHBIX Pa3feNioB Kypca
8 knaccay»

5 Knaccudukanus Xumudeckux 1 bubmuorexa 1HIOK
peakuuii o pa3IuyHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
TloHsiTHE O CKOPOCTH XUMUYECKOM

7 eakuuu. [TousiTre 0 rOMOreHHBIX U 1 bubsmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEaKINIX

8 IToHsiTHE O XMMHUYECKOM 1 but6moreka 1HOK

PaBHOBCCHHU. q)aKTOpBI, BJIIMAOIIHNC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XMMHMYECKON peakuuu

U IIOJIOKCHUEC XUMHUYCCKOT'O

paBHOBecus
9 OKUCITUTEIBHO- bub6moreka 11OK
BOCCTaHOBUTEIJIBHBIC PEAKITUN https://m.edsoo.ru/00adcade
Teopust 37EKTPOAUTUIECKOH
10 ncconuanuu. CUIbHEIE U CIa0bIe bubmmorexa HOK
A HHat. https://m.edsoo.ru/00adcd68
3IIEKTPOJIUTHI
11 HonHrie ypaBHEHHST peaKIHil bubmorera LOK
P peardt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHMH B CBETE MIPEICTABICHNAN bubmmorexa [HOK
00 DJIEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JIUCCOIMAIINN
XUMHYECKHE CBOIICTBA COJIcH B
13 CBETE TIDeNCTABICHI 06 bubmuotexka ITOK
BETE II TaBJICHUH
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUIECKON AUCCOIHAIINN
bubnmunorexa 1HOK
14 IToustue o rugpoIn3e coneu
ot https://m.edsoo.ru/00add9d4
15 O06o0muieHne 1 cucTeMaTH3anus bubmmorexa [HOK
3HaHWUH https://m.edsoo.ru/00addd12
[MpakTuyeckas padora Ne 1.
16 «Penrenune skcrepuMeHTaIbHEIX bubsmorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
Kontponbnas padora Ne2 no teme
17 «ONEKTPONTUTHYECKAS bubmmorexa [HOK

Juccouuanys. XuMu4eckue
peakIMH B PaCTBOPAX»

https://m.edsoo.ru/00addecO
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OOm1ast XxapaKTepHCTUKA TaJIOT€HOB.

bubmuorexa ITOK

18 XUMHUYECKHE CBOMCTBA HA IPUMEPE
PHMEP https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopoa. ComnsiHas KUCIIOTA,
. bubmuorexa ITOK
19 XUMHYECKHE CBOMCTBA, MTOTydeHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas pabora Ne 2 mo Teme
20 «Tosmy4yeHne consiHOM KUCIOTBI bubmiorexa LOK
YHEHHE COI ’ https://m.edso00.ru/00ade348
u3y4yeHue e€ CBOHCTB»
Brruncnenus no ypaBHEHUsIM
. bubmuorexa ITOK
21 XUMUYECKHUX PEeaKIuii, eCIIu OINH
https://m.edsoo.ru/00ade488
U3 peareHTOB JaH B U30BITKE

29 OO01mas XxapaKTeprCTUKA AIIEMEHTOB bubmmorexa [HOK
VIA-rpymmbl https://m.edsoo.ru/00ade64a
AnnotponHeie MOAU(DUKAIIMN CEPBI.

23 Haxoxnaenue cepol u €€ bubmuorexa 1HIOK
COCIMHEHUH B TIPUPOJIL. https://m.edsoo.ru/00ade64a
XHMMUYECKUE CBOMCTBA CEPbI
CepoBomopo, CTpOeHHE,

POBOAOPOA, TP Bu6mmorexa 1IOK
24 (bU3UYECKHe M XUMHICCKHE
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 bu3nUecKre 1 XUMUYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHCHHE
XUMUYECKHE PeaKIuu, JexKallue B
26 OCHOBE MPOMBIIIJIEHHOTO criocoba bubnuotexa 1IOK

MOJIYYEHUSI CEPHON KUCIIOTBHI.
XUMHYECKOE 3arpsA3HEHHUE

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

COCAMHCHUSAMU CEPBI

Brruncnenne maccoBoU IOIH

bubmuorexa ITOK

27
BBIXO/Ia TPOAYKTA PeaKIUuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprCTUKA AIIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTPaHCHUE B IIPUPOJEL bubmorexa HOK
pactipoctp PHPOXE, https://m.edsoo.ru/00adeea6
dbu3nyecKrue U XUMHUYECKUE
CBOIiCTBa
AMMHaK, ero Gu3ndIecKue u

. bubmuorexa ITOK
29 XUMHYECKHE CBOMCTBA, TIOJTyYCHHUE
https://m.edsoo.ru/00adf004
Y IPUMCHEHHE
IIpaktuueckas pabora Ne 3 mo Teme
30 «ITonmy4yeHre aMMHaKa, H3yYEHHE bubmmorexa HOK
Y ¥ » 13Y https://m.edso0.ru/00adf180
€ro CBOICTB»

31 A30THas KHUCI0Ta, €€ PU3NIeCcCKue u bubmuorexa 1HIOK
XUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcrnonb30BaHKEe HUTPATOB U COJICH
aMMOHHUS B KAYECTBE MHUHEPATbHBIX

32 o0peHuii. XuMH4YeCKOe bubmmorexa LOK
YARODP ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH CpeJIbI
COEVHEHNAMHI a30Ta
dochop. Oxcua pocdopa (V) u

33 q)ocg)o pHasI Kncnho)a $M§Hq(ecine u bromiorexa LOK

P . https://m.edsoo.ru/00adf68a
XUMHYCCKHE CBOMCTBA, TMOIy4YCHUEC
34 Hcnons3zoBanue gochatos B bubmuorexa [HOK

Ka4€CTBC MHUHEPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arps3HeHue
MPUPOIHOM cpebl pocharamm

VYriepoa, pacrpocTpaHeHUE B

bubmuorexa ITOK

35 npupone, GU3ndecKue u
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XHMHYECKHUE CBOICTBA
Okcuapl yraepoja, ux Gu3nveckme
1 XUMHUYECKHE CBOMCTRBA.
36 DKOJIOTHYECKHE MPOOJIEMBI buomiorexa TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM YyTJepoaa
(1v)
bu6 OK
37 YronpHas KUCIOTa U €€ COIU nommorexa 11
https://m.edso00.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 1o reme
38 "[lomydyeHue yrieKucioro rasa. bubmmorexa [HOK
KavectBeHHas peakuust Ha https://m.edsoo.ru/00ae027e
kapOoHaT-noH"
[lepBoHavanbHbIe TOHATHS 00
39 OpraHUYECKHUX BEIECTBAaX KakK O bubmmorexa HIOK
p https://m.edso00.ru/00ae054e
COCIMHEHUSX yIiiepoja
bu6 OK
40 Kpemuuii u ero coennHeHUs Hommorexa 11
https://m.edsoo.ru/00ae080a
IIpakTuueckas padora Ne 5.
a1 Peienne skciepruMeHTaIbHbIX bubmmorexa [HOK
3aj7a4 1o TeMe «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETAJLJIBI U X COCAUHCHHMS
Kontponbnas padora Ne3 o reme
. bubmorexa 1TOK
42 «BaxHenme HeMeTaJUIbl ¥ UX

COCOUHCHU»

https://m.edsoo.ru/00ae0el8
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OO0mast XapakTeprucTHKa
XUMHWYCCKHUX DJIEMECHTOB —

MeTauIoB. MeTrannnyeckas CBsI3b U

bubmuorexa ITOK

43
MeTaJUTnYecKasi KpUCTaJIInYecKas https://m.edsoo.ru/00ae103e
pemétka. duznueckre CBOMCTBA
METAJJIOB
XHUMHYECKHE CBOMCTBA METAJJIOB.
44 DIIEKTPOXUMHUYECKUH sl bubmorexa HOK
P . A https://m.edsoo.ru/00ae1156
HaIpsHKEHU METaJIoB
OO6mue crnocoObl MOTy4YEeHUS
MmetajuioB. CiuiaBbl. Beruncinenus
45 10 YPaBHEHUSIM XUMHUUECKUX bubmorera HOK
P . https://m.edso0.ru/00ae1156
PEaKIIHii, €CIIU OJIUH U3 PearcHTOB
COJICP)KUT TPUMECH
46 IToHsTHE O KOPPO3UHU METAILIOB bubmmorexa HOK
pp https://m.edso0.ru/00ae1278
bubnmuorexa 1HOK
47 €JIOUYHbIE METAJIIbI
i https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUABLI HATPUS U Bbubmoreka 1HOK
KaJus https://m.edsoo.ru/00ae14bh2
49 [llenouHo3emMenBHBIE METAIIITBI — bubnmunorexa 1HOK
KaJIbIIUHA U Maruum https://m.edsoo.ru/00ae15e8
50 Baxneiime coeauHEeHUS KaabIIUs bromiorexa HOK
A H https://m.edsoo0.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3ALIUS
3HAHUU
52 JKécTkocTh BOJBI M CITOCOOKI €€ but6moreka 1HOK

YCTpaHCHUS

https://m.edso00.ru/00ae1886
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[TpakTrueckas padora Ne 6 o Teme

bubmuorexa ITOK

>3 "XGCTKOCTIT,BO)IH 1 METOARL e https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 N — bubmuorexa ITOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBAa OKCH/IA U bubmuorexa [HOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bubmoreka 11OK
>0 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, TMAPOKCHUIIBI U COTH bubmmorexa 1HOK
xenesa (I1) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
58 O060061eHre 1 cucTeMaTH3aIHs
3HAHUU
IIpakTuueckas padora Ne 7.
59 Penienne sxcriepuMeHTaIbHBIX bubnuorexa 1HIOK
3a1ay o teMe «Baxxuenmme https://m.edsoo.ru/00ae3de8
METaJUTBI M X COSAUHEHUSD)
Brruncnenus no ypaBHeHUsIM
XUMUYECKHUX PEaKIHid, €CITH OAUH
50 U3 peareHTOB JaH B U30bITKE WIN bubmuorexa IIOK
COJIEPKUT IipuMecH. Boruncienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JIM BBIXOJ1a MPOAYKTA
peakin
61 OO0o06u1IeHre U cucTeMaTu3alus
3HAHUH
KonTponbnas pabora Ne4 o teme
62 «Baxxkneiive MeTaibl U UX

COCIUHCHU A



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemecTBa n MmaTepuainsl B

bubmuorexa ITOK

63 1
MOBCEIHEBHOM KU3HU YeJIOBEeKa https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arps3HEHUE 1 bubmmorexa [HOK
OKpY’Karolien cpeasl https://m.edso0.ru/00ae4270
65 Poisib XxuMuu B pemieHuu 1 bubmuorexa [HOK
AKOJIOTUYECKUX MPOOIIeM https://m.edso0.ru/00ae4270
66 PesepBHbIii ypok. O6001eHne u 1 bubmmorexa [HOK
CHCTeMaTH3allMs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eH1E U 1 bubmuorexa 1HIOK
CHUCTEMAaTH3aIHs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblIit ypok. O600IeHNE 1 1 bubmmorexa [HOK
CHCTeMaTH3allMs 3HAHUN https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

o T'abpuensn O.C., OctpoymoB WN.T"., Cnankos C.A.. Xumus. ITpocsemnienne 2024

o Tabmumpr: Ileproamdeckas cucreMa XuMHIeckux deMenToB J1.M. MenzaeneeBa, Tabmura

PacTBOPHUMOCTH, 3JICKTp0XPIMI/I‘lCCKHI>'I pan HaHpﬂ)KCHI/Iﬁ METAJ1JIOB

METOINYECKHUE MATEPHUAJIbBI IJIS1 YUUTEJIA

e H.H. I'apa, H.W.I'abpyceBa. Xumu4. 3agagnuk ¢ "momontaukomM". 8-9 kmaccet
o A M.Pagenxuit. Xumus. ugaktuaeckuiit marepuan. 8-9 kiaccer

e IO.H. Mensener Hogerit cipaBounuk juist moarotosku k OI'D. ACT,2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
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