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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUsl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoAaBaHus yueOHOro npeamera « Xumus»
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoit denepannu.

[Iporpamma mo xumuu [Oa€T TpEeACTaBICHUE O LENAX, OOLEeH CTpaTeruu
o0y4yeHHUs, BOCHUTAHUA M Pa3BUTUSA OOydYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHABIIUBAET o0si3aTesIbHOE MpEeIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeeiieHue €ro Mo KilaccamM M CTPYKTYPUPOBAHUE 10
pazienaM M TEeMaM MPOrpamMMbl MO XHMHUHU, OMNPEAENSeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIep KaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYCHHMS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEW OOyYarIIUMXCs, OMNpeaAeaseT BO3MOXKHOCTH TMpeaMmeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TaK)Ke TPEOOBAHMUM K
pe3yiabTataMm o0y4YeHHUs XMMUU Ha YPOBHE LieJield U3yYeHUsl MpeIMeTa U OCHOBHBIX
BUJOB Yy4e€OHO-ITO3HABATEIBHON JIESITEIBHOCTH OOYYaIOIIErocss IO OCBOCHHIO
y4eOHOTr'0 CO/IePIKAHUSL.

3HaHUE XUMHUM CIYKUT OCHOBOM mjisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHUM O MAaTEPUATBLHOM E€JUHCTBE MHUpPA, BaXKHYIO
poJib UTparOT (PopMHUpYEMble XMMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPIUM U 00 SBOJIOLMHU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
MpoOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, TPOOJIEM 31PaBOOXPAHECHUS.

N3yuenne xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXXHOCTEH i1 caMOpa3BUTUA U
dbopMUpOBaHUA KYIbTYPhI JIMYHOCTH, €€ 00111e 1 (QYHKIIHMOHAIBHON IPaMOTHOCTH,

BHOCHUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEM
o0yyaromuxcs, HaBBIKOB HMX CaMOCTOSATENbHOM y4yeOHOM JIesITEeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MMOBCE/IHEBHOM KU3HH, TaK U B MPOGECCUOHAIBHOU JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsI1a HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH 00 y4aroluXcs;



Croco0CcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIE HampaBlICHUS B OOYYEHUUM XUMHUM OOECIEUMUBAIOTCS CIEHHU(PUKOM
COJepKaHMsl  y4eOHOro TmpeaMeTa, KOTOPBIM  SIBISETCS  MearorMuecKu
aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAYKH XUMHUM Ha OMpPEACTIEHHOM ATare e€
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOIr'O OOIIEro 0Opa30BaHUsl OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX TMOHSITUNH XHUMHH, OCHOB
HEOPraHMYECKOM XMMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUH
OPraHU4YEeCKON XHUMUH.

CrpykTypa coiep:kaHusi MPOrpaMMbl MO XUMHUHU c(PopMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja Kk e€ uzydeHuto. CojliepxkaHue CKIIAJbIBAETCS U3 CUCTEMBbI
MOHSATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. OO0e ATH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUITY
MOCJEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa JI. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMUHU;

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUUYECKOH CBSI3H;

— TpeACTaBICHUNU 00 DIIEKTPOJIUTHUUECKON AMCCOLMAllUM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCS HAa OCHOBE OAMIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJJTHOTO
YpPOBHSL K JIPYrOMY, BBIMONHSASA (DYHKIMU OOBSCHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOTrO MPUMEHEHUS U TMOTYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHEe TMporpaMMmbl IO XMMHUU  CHOCOOCTBYEeT  (POPMUPOBAHUIO
MPEJICTABJICHNUS O XMMUUYECKON COCTABIISAIONICH HAYYHOW KAPTHUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MEeTOJaM TMO3HaHWUsI B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyKamolmi Mup»,
«buonorus. 5—7 knaccel» u «®Pusmuka. 7 Kiacc».

[Ipy wu3yyeHMH XUMUHU MPOUCXOAUT (OPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAyKU Kak O0JaCTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTA 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amauya ydyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHUU CHCTEMBI XUMHUUYECKUX
3HAaHUW — BaKHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JIOCTYMHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOrO0 XapaKTepa, s3blka HAayKH, B



MpUOOIIEHNN K HAyYHBIM METOJaM T[O3HAaHUSI TMPU MU3YYEHUU BEILIECTB U
XUMUYECKUX peakiuid, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHUH B Y4YEOHO-MO3HABATEIBHOM H y4yeOHO-HCCIIEeN0BATEIbCKON
NEATeNIbHOCTH, OCBOEHUM TIpaBUil 0O€30MacHOro oOpallleHHus ¢ BeleCTBaMU B
MMOBCEHEBHOM KU3HU.

[Ipu M3ydyeHMM XUMUM HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUS Baj)KHOE
3Ha4YeHUE MTPUOOpETN TaKUe 1eIH, KaK:

— (opMupoBaHME HWHTEIJIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HH;

—  HampaBJICHHOCTh OOyYEHUsT Ha CHCTEMaTUYeCKoe MPHOOIIECHUE
oOyyaromuxcs K CaMOCTOSITEIbHOW TO3HABATEIBHOM JIEATEIIbHOCTH, HAayYHBIM
MEeTOoJaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XAMWH,

— obecrnieueHne yClIOBHUH, CITIOCOOCTBYIOITUX MPHOOPETEHUIO 00YJaAIOIIIUMUCS
OMbITa PA3HOOOPA3HOU JEATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIIMI), WMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB AEATEIbHOCTH;

— QopmupoBanre 00mel (QyHKIMOHATBHOW H €CTECTBEHHO-HAYy4YHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBICHATH U OLECHUBATH SIBICHUS
OKPY’KAIOIIEro MHpA, HMCHOJIb3ysl 3HAHUS M OIbIT, MOJTYYEHHbIE MPU HU3YUYCHUU
XUMUHU, TPUMEHSITh UX MPU PEUICHUHU MOpoOJeM B TMOBCEAHEBHOW JKU3HU U
TPYAOBOM NEATENBHOCTH;

— (dopmupoBaHre y OOydYarOUUXCSi TyMaHUCTHUYECKUX OTHOILICHUIA,
MOHMMAHMUSI LIEHHOCTH XUMHUYECKUX 3HAHUW 7 BBIPAOOTKH HKOJOTUYECKHU
1enecooOpa3Horo MOBEACHUST B OBITY W TPYJIOBOM JAESTEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOIHON CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOEHHUS OOIICYETOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOUIIsi U HAMPaBICHHOCTH JlajJbHEUIIIETO
00yUeHwUs.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX JMJIsI HM3Y4YEHUS XUMHUM Ha YPOBHE
OCHOBHOT0 001Iero oOpa3oBanus, cocraiseT 136 yacos: B 8 kitacce — 68 gacos (2
Jaca B HeJe0), B 9 kitacce — 68 wacos (2 waca B Hezlelio).



COIEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[IpenmeTr xumuu. Ponb XMMHUM B )KU3HHU YENOBEKa. XUMHS B CHCTEME HaYK.
Tema wm BemecTBa. PU3NYECKUME CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BemecTB. l[loHsATHE O MeTOnax MO3HaHHWS B XMUMHUH. UHCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aeneHns: CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEeIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckast ¢opmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH TOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHOcUTENBHAS MOJEKYJISIpHAsg Macca. MaccoBas 101 XUMUYECKOTO JJIEMEHTA B
COEIMHECHUM.

KonnuecTBo BemecTtBa. Mosb. MonsipHast macca. B3anmMocCBsI3p KOJIMYECTBA,
Maccbl W 4YHUCIa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

dusnuecKkue U XMMUYECKHUE SIBIICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEIECTB. XUMHUecKue ypaBHeHus. Kiaccudukanus
XHUMHAYECKUX peakiuii (COeAMHECHHUS, Pa3JIOKCHHSI, 3aMEIIICHHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYAOW, mpaBWiaMu pabOThl B Ja0OpaToOpuu u
npuéMaMu oOpailieHus ¢ J1abopaTOpHBIM O0OPYJIOBAHUEM, U3YYCHUE U ONHCAHUE
(¢u3nYecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOJI0JACHUE
¢usnyeckux (IUTaBJICHWE BOCKA, TasHHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KHUIICHUE W KOHJICHCAIIMS BOJbI) M XUMHUYCCKHX (rOpeHHe CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBHE MeJla ¢ KUCIOTOM) sSIBIICHHH, HAOIIOICHHE U
OIMCaHUE TPU3HAKOB MPOTECKAHUS XUMHUYECKUX peaknui (pas3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIPOKCUIA
mean (I1) mpu HarpeBaHuH, B3aMMOACHCTBHE Xele3a ¢ pactBopoM cos meau (I1),
M3yUYEHHE CIOCOOOB pa3/IClICHHs] CMECEil: C MOMOIIbI0 MarHurta, (UIbTPOBAHUE,
BbIIIApUMBAaHUE, AUCTUIUISIUA, XpoMaTorpadusi, MpoOBEICHUE OYUCTKU MMOBAPEHHON
CoJii, HaAOJIOJIEHHWE W  ONHCaHUuE  Pe3yJbTAaTOB  IPOBEJCHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IAaHUE MOJEJIEH MOJIEKYI
(IapoCTEePKHEBBIX).

BaxHellune npeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — snemeHT m mpoctoe
BemiecTBo. HaxoxkzaeHue kuciopojna B Mpupone, (puanueckue M XUMHUUYECKHUE
cBoiictBa (peakiuu Topenwms). Oxcunabl. [lpuvenenue kwuciaopona. CrocoObl



MOJIYyYEHUs] KHUCIIOpoJla B Jaboparopud U mpoMbliuieHHOCTH. Kpyrosopot
KHUcIopoa B mpupoje. O30H — aluioTponHas MoAu(UKaIUs KUCIOPOaa.

TennoBoil 3P¢deKT XUMUYECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- W SHJIOTEPMUYECKUE pEaKUHWH. TOIUIMBO. yrojib M METAaH. 3arpsi3HEHHE
BO3/1yXa, yCWICHHE MapHUKOBOro 3 (ekTa, pa3pynieHue 030HOBOTO CJIOS.

Bonopon — »snemeHt m mpoctoe BemecTBo. Haxoxaenue Bogopona B
npupone, (GU3MYECKME U XUMHYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOObI
nonydeHus. Kuciorsl u conu.

Momnsipabiii 00BEM ra3oB. Pacu€Tbl M0 XUMHYECKUM YPaBHEHUSIM.

Odusnueckue cBoWcTBa BOABL. Boma kak pactBoputTenb.  PacTBOpHI.
HacebllienHble ¥ HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEECTBA B PACTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B mpHposie U B XKU3HU 4denoBeka. KpyroBopor Boabl B mpUPOJIE.
3arpsi3HeHre NpUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanusa neoprannueckux coenuuenuit. Oxcuasl. Knaccudukanus
OKCHJIOB.  coyieoOpa3yroniue  (OCHOBHBIC, KHCIOTHbIC, aM{(OTEpHbIE) U
HecosneoOpaszyronme. Homenknatypa oxcuaoB. Dusnyeckue M XUMHUYECKHUE
CBOMCTBa OKCUIOB. [TosrydeHne oKCHI0B.

OcHoBanusi. Knaccudukanusi OCHOBaHUM: IWIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHui. PHU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuM. [lonyyeHne ocCHOBaHUA.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. Ouzndeckue u
XUMHAYECKHE CBOMCTBAa KHCHOT. Psn aktuBHOoctm MetamuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknartypa coseil. uzndeckue m XUMMHUYECKHE CBOMCTBA COJIEH.
[Tonmyuenue conen.

I'eHeTnueckas CBS3b MEXKY KJIaCCaMU HEOPTraHUYECKHUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHHUE COAECPKAHUSA KUCIOPOAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, paclio3HaBaHUE U H3YyUYEHUE CBOICTB KHUCIOpPOJa, HaOMIOJEHUE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
npekpamnieHusi ropeHus (mokapa), O3HAKOMJICHHE C O0pas3laMu OKCHIOB U
OMHMCaHUWE WX CBOMCTB, MOJy4YE€HHE, COOUpaHUE, PACIIO3HABAHUE U H3YyUYCHHE
CBOICTB Bojopoaa (ropenme), B3aumozeicTue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOYXHO HCIIOJIh30BAaHUE BHJICOMATCPUAIIOB), HAOJIOICHUE OOpPAa3IOB BEUICCTB
KOJIM4ecTBOM 1 MOJb, HccleqoBaHHE OCOOCHHOCTEM pPAacCTBOPEHHS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJBI C METAJIaMHU
(HatpeM ®  KaubloueM) (BO3MOXKHO  WCIIOJIb30BAaHHWE BHJICOMATEPHAIIOB),



HcClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEHIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHJIUKATOPOB B PACTBOPAaX KUCIOT W IIEJIOYEH,
u3yueHne B3ammojerictBus okcuma menu (Il) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C METaUIaMH, PEaKklU{d HEeUTpaau3aluy, IOJyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METallla APYTMM W3 PacTBOpPA COJM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a/ad Mo TeMe «BakHeliine KiIacChl HEOPraHHYECKHX
COEMHECHUI».

HHepuognuecknii 3akoH u Ilepuoamyeckass cucrema XHUMHYECKHX
jieMeHToB JI. U. Mengeneesa. CrpoeHue aToMoB. XHMHYECKasi CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKK KiIacCU(PUKAMK XUMHUUYECKUX 3JeMeHTOB. [lonsitue o
IPyINIax CXOMHBIX 3JCMEHTOB (IICIIOYHBIE W IIEIOYHO3EMEIbHBIC METaLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(OTEPHBIC OKCHUJIBI
Y TUIPOKCUBI.

[Tepnonuueckuii 3akoH. [leprpoanyeckast cucteMa XMMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KoporkomepuogHass W JJIMHHONEpUOAHass  (pOpMbl
[Tepunognueckoit cuctemMbl xumuueckux 3nemMeHToB [[. . MenneneeBa. [lepuoabl
n rpynnbl. OU3NYECKUl CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IIEPHOJA U
TPYIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oronsl. DmekTponsl. CTpoeHue
ANEKTPOHHBIX  00070Yek aroMoB TepBhIXx 20 XHUMHYECKUX  DBJIEMEHTOB
[Tepuonnueckoit cucrtemsl [[. M. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJjioxkeHuro B [lepuoanueckoit cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS paauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKWCTB IO TPYNIIaM U IEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckor CUCTEMbl XUMUYECKHX
3JIEMEHTOB i1 pa3BUTUs Hayku W mpakTuku. J[. . MenneneeB — yd€HbIl U
rpakIaHUH.

Xumuueckass cBs3b. KoBajeHtHas (MOJspHAs W HEMOJSApHAs) CBSA3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHuss.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpoueccel OKucCIeHUs 1 BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHE O0pas3lloB BELIECTB METANIOB M HEMETAUIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpaMU KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUM
(ropeHue, peakiuu pas3JIoKCHUs, COCTUHEHU).

Mexcnpeomemmubnie ceéazu



Peanuzammsi MeXIpeAMETHBIX CBSI3€M MPU HM3YYCHWH XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4e€pe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyUYHbBIX
MOHATHM, TaK U TOHSTUM, SBISIOMIMNXCS CUCTEMHBIMU JUISI OTJICJIBHBIX MPEAMETOB
€CTECTBECHHO-HAYYHOTO LIUKJIA.

OO0une ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAay4yHbIA (DakT, TUIOTE3a, TEOpus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukauus, NEePUOJAUYHOCTb, HAONIOJEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMbI, PAAUOAKTUBHOCTh, MOJICKYJA, 3JIEKTPUYECKUN 3apsl, BELIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (hU3WUYECKUE BEIUYUHBI, €IUHUIIbI
M3MEpPEHUS, KOCMOC, IUTAaHETHI, 3BE31bI, COJHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO U XMMHYECKasl peaKUMs

[Tepunognueckuii 3akoH. [leprpoanyeckast cucreMa XMUMHUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHAYECKHX 3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KalHsl, KalbLUUs W HX
COCIMHEHUH B COOTBETCTBHHM C IIOJIOXKEHUEM »3JieMeHTOB B Ilepuogunueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CTtpoeHne BelecTBa: BHAbI XMMHUYECKOW CBS3U. THIBI KPUCTAUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMUYECKOW PEIIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanus m HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJaccaM HEOPTaHUYECKUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukaiiys XAMAYSCKUX PEAKIUN 10 Pa3IuYHBIM MMPU3HAKaM (10 YHCITY
M COCTaBy YYaCTBYIOUIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
M3MEHEHUIO CTENEHEW OKUCIICHHS] XUMHYECKHUX DJIEMEHTOB, MO OOpaTHUMOCTH, IO
YUYACTHUIO KaTaju3aTopa). DK30- U YHJIOTEPMHUYECKUAC PEAKIMH, TEPMOXUMHUICCKHE
YpaBHCHHUS.

[lonsiTue o ckopoctu xumuyecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsTHEe O TOMOTeHHBIX M IeTEPOTeHHBIX
peaknusax. [lonarue o katanmze. [loHsITHE 0 XMMUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIFOIME HAa CKOPOCTh XUMHUYECKOM pPEAKIUU MU TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOU peaKkuuu. Cocrapiienue YpaBHEHUM



OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA €  HCHOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO 0ajaHca.

Teopus 3JIEKTPONUTUYECKON TUCCOLMALNU. DIEKTPOIUTHI U HEAJEKTPOJIUTHL.
Katnonsl, annonsl. MexaHu3M AuCCOLMAlHUM BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. CreneHs gucconuanuu. CUIIbHbBIC U CA0bIe 3JIEKTPOIUTHI.

Peakuun nonHoro oOMena. YcnoBusi MpOTEKaHUsI peakiuii MOHHOTO OOMeHa,
MOJHBIE W COKpAll€HHbIE HMOHHBIE YypaBHEHHs peakuuid. CBOWMCTBA KHCIOT,
OCHOBaHMWA U COJIeM B CBET€ TMPEJACTABICHUNA OO0 DIIEKTPOJIUTHUYECKOMN
nucconnanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O THAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C MOJICIIIMUA KPUCTAIUIMYECKUX PEHIETOK HEOPTaHWYECKUX
BEIICCTB — META/UIOB M HeMeTauioB (rpadura W anmasa), CIIOKHBIX BEIICCTB
(xJ70puIa HAaTpUs), UCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYCCKOW PEAKITHH
OT BO3JCUCTBUS Pa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DSIECKTPOINPOBOJHOCTHU
pacTBOpPOB BEUIECTB, IMpoOLEcCa UCCOUMAIMU KHUCIOT, IIEJIOYEe U  COJIeH
(BO3MOXXHO  HCITOJIb30BAaHME  BHJICO MaTCpUAIOB), MPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKM  TMPOTEKaHUs  peakluii HOHHOro  OoOMeHa
(oOpa3oBaHMe oOcajKa, BBIICICHHE Ta3a, OOpa30BaHUWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pas3JIOKCHHS, COCIUHEHUS), PaCO3HABAHUE HEOPTAHHMYCCKHUX
BEIIECTB C IOMOIIBIO KA4YECTBEHHBIX pPEAKIMiAd Ha HWOHBI, PELICHHE
JKCIIEpPUMEHTAJIbHBIX 3a7a4.

Hemerasiibl M UX COCAMHEHUS

OOmiass xapakTepucThKa TrajgoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue M (HU3MUECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOWCTBA Ha TMpHUMEpPE  XJopa
(B3aUMOJICHCTBHE € MeTaJIaMH, HEMeTaJUlaMH, MIeJIoYaMu). XJIOPOBOJIOPO/I.
CosngHass KWCIIOTa, XMMHUYECKUE CBOWMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lericTBue
XJIOpa W XJIOPOBOJOPOJA HA OPraHMW3M 4YeJIOBEKAa. BaxkHeWine XJIOpUIbl U HX
HaXOXJCHHUE B PUPOJE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTpOEHUSs
aTOMOB, XapakKTepHble CTENeHH OkucieHus. CTpoeHue U (PU3MUEeCKHUe CBOWCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAA U CePhbl. AJUIOTPONHBIE MOJU(PUKALIMN KUCIOPOa
u cepbl. XuMHueckue cBoiicTtBa cepbl. CepoBoaopos, crpoeHue, Gu3ndecKue u
XUMHAUYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHast KkucIOTa, (U3NYSCKUE H XUMHYECKHEe CBoicTBa (0oOmue Kak
NpEJCTaBUTENs Kilacca KHCIOT W crnenuduueckne). XWMHUSCKHE pEakIny,
JeXale B OCHOBE MPOMBIIIJIEHHOTO CHOco0a TMOMYYEHUs] CEPHOM KHUCIOTHI.
[TIpumenenune cepHoil KUCaoThl. CONMM CEPHOM KUCIIOThI, KAYECTBEHHAS] PEAKLIHS Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUMHEHHI B mpupojae. XUMHUYECKOE
3arpsi3HCHUE OKPYIXKAIOIICH Cpellbl COCIMHEHUSMHU cepbl (KUCIOTHBIC JIOXKIIH,
3arpsi3HEHHUE BO3JIyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTENEHU OKUCIEHUS. A30T, paCIpOCTpaHEHHE B MPUPO/IE,
dbuznyeckre U XuMuieckue cBoiictea. KpyroBopot azora B npupojae. AMMHAK, €ro
du3nUecKkre 1 XUMHUYECKUE CBOMCTBA, MoflyueHue u npumenenue. Conu aMMOHUS,
ux (pU3nyecKue U XMMHYECKHUE CBOMCTBa, mMpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ moiyuyeHue, (PU3MUeCKue U XUMHUYECKUE
cBoiicTBa (0OmIME Kak TMPEACTaBHTENS Kiacca KHUCIOT U CHeHH(HUSCKHe).
Hcnonp3oBanue HUTpPATOB M COJEH aMMOHUST B KadeCTBE MHUHEPATbHBIX
yaoOpeHuid. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIel Cpelibl COCTMHEHUSIMU a30Ta
(KUCIIOTHBIC JIOKIW, 3arps3HEHWE BO3JayXa, MOYBbI W BomoémoB). docdop,
ajuoTponHbeie Mogudukanuu Gocdopa, Puznueckne U XHUMUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopHas kuciaora, pu3ndecKre U XMMHUYECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATbHBIX YI0OpEHUIA.

O6mas xapaktepucTtuka 3nemMeHToB |V A-rpymnmbl. OcoOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoJd,  alJIOTPOIHBIE
Moau(pUKalUM, PpacCpOCTpaHEHUE B NPUPOJE, (PUIMUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepojaa, ux
¢uznyeckre W XUMUYECKHE CBOWMCTBA, JEUCTBME Ha JKUBBIE OPTraHHU3MBI,
MOJIyYEHUE U TMPUMEHEHUE. DKOJOTHYECKHE TPOOJEMBbI, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa r1I00aJbHOrO MOTEIJICHUS KIMMaTa, MapHUKOBBIN
a¢dexT. YronpHas KuciaoTa U €€ colu, uX (HU3NUYECKHEe U XUMHYECKHE CBOMCTBA,
nojxyuyeHue W npuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUSI 00 OPTAHMYECKUX BEHIECTBAX KAK O COECAMHEHUSX
yrieponaa (MeTaH, 3TaH, 3TWICH, allETUJICH, dTaHOJ, INIMIEPHH, YKCYCHAsI KUCIIOTA).
[TpupomHbIe WCTOYHUKK YIIICBOJMOPOaOB (yroiab, NPUPOIAHBIA Ta3, HeDTH),
NPOAYKTBI WX TepepaboTku (OCH3WH), UX pOJIb B OBITY W MPOMBIIIICHHOCTH.
[lonsiTie 0 OMOJIOTMYECKHN BaKHBIX BEUIECTBAX: XKUpPax, ONKax, yriieBojJax — U Ux
poJii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemunuii, ero ¢usmyeckue W XUMHYECKHE CBOMCTBA, TMOJYYECHHE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupone. OOimiue mnpeacraBieHus 00
okcune kpemuaus (IV) m kpemHueBoit kuciore. CHIMKATBI, WX WCIOJIb30BAaHUC B
ObITY, B MPOMBIIUIEHHOCTU. BaxkHellue cTpouTenbHbIe MaTepHalbl: KepaMHKa,



CTEKJIO, LIEeMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 MCHOIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepuMenm:

M3yueHHE 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIIOICHHE MPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKHEe M XUMHUUYECKHUE CBOWMCTBA
raJJIoreHOB M WX COeIWHEHWH (BO3MOXKHO WCIOJb30BAaHHE BHUIACOMATCPUATIOB),
O3HAaKOMJICHHE C o00pa3lamM XJOpUAOB (TaJloTeHUIOB), O3HAKOMIICHUE C
obpasmamu  ceppl M €€  coenuHEHUSAMH  (BO3MOXHO  HCIOJb30BaHUE
BHJICOMATEPHAJIOB), HAOIOJICHUE Mpoliecca OOYyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Y4YEHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCIOTHI, MPOBEJEHNE Ka4eCTBEHHOUN peakinu Ha cyiabdar-
MOH U HaAONIOJIeHHWE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3UUYECKUMU
cBoiicTBamMH a3oTa, (ochopa W MX coenuHEHHH (BO3MOXKHO HCIIOJIb30BAaHUC
BHJICOMATEPHAJIOB), 00pa3iaMu a30THBIX W (HOCPOPHBIX yIOOpPEHUI, MOJTydeHHE,
coOupanue, paclo3HaBaHUE U M3y4YCHUE CBOICTB aMMHaka, MPOBEJACHUE
KaueCTBEHHBIX pEaklMil Ha MOH aMMOHUS U (ochaT-uOH U U3yYEHUE MPHU3HAKOB
WX IPOTEKaHUsI, B3aNMOJICMICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO
(BO3MO>KHO WCIOJIb30BaHUE BUJICOMATEPHAJIOB), M3y4YEeHUE MOJIeen
KPUCTAJINIMYECKUX PEETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLUM PACTBOPEHHBIX BEMIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHHUE KAUYECTBEHHBIX pEaKIUil HAa KapOOHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB MX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE JSKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «BakHelme HeMETallJIbl U UX COEUHEHUS.

Metajuibl M UX COCAMHEHMS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxeHuss B llepmogmueckod cucreme xumuyeckux saemeHtoB . .
MenpeneeBa u cTtpoeHuss atomoB. CTpoeHue MetaiuioB. MeTtamndeckasl CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEmETKA.  DICKTPOXUMHUYECKHM  psij
HarnpsbkeHuil metamioB. Ouznueckue U XMMHUYECKUE CBOMCTBa MeTaiuioB. OOmue
crocoObl ToyueHus: MeTaioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIC
CHOCOOBI 3amUThl UX OT Koppo3uu. CraBel (CTallb, YYTyH, TIOPATIOMHHHH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[Ilenounsle MeTamwibl: noJjioxkeHue B [lepponmyeckoil cucreMe XMMHUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, CTpO€HME MX aTOMOB, HAXOXJICHUE B IPUPOJE.
dwusnveckre ¥ XUMUYCCKUE CBOMCTBa (Ha mpuMepe Hatpus W Kaius). OKCUabl u



TUJIPOKCUIIBI HATpusi W Kanus. [IpuMeHeHue MIET0YHbIX METAUIOB M HUX
COCIMHEHUH.

[[lenoyHO3eMeNbHBIE META/UIBI MAarHMd W KaJbLM: MOJIOKEHHE B
[Tepunoguueckoit cucreMe xumuueckux syeMeHToB [[. M. MenneneeBa, cTpoeHue
X aTOMOB, HaX0XJIeHUE B npupojae. PU3n4ecKkrue U XMMUUYECKUE CBOMCTBA MarHus
U Kalnpliysa. BakHelmine coeIMHEHHMS Kalblus (OKCHUI, THIPOKCHI, COJIH).
XKEcTKOCTh BOJBI U CIOCOOBI €€ YCTPaHEHUS.

AsnroMuHME: oyokeHne B [leproanyeckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpo€HHE aTtoma, HaxoxkjaeHue B mpupoae. duzmueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHIA M THAPOKCHIA
AJTFOMUHUS.

JKeneso: nonoxkenue B [lepuoandeckoi cucteMe XMMHUYECKHUX 3J1€MEHTOB /I,
. MenpaeneeBa, CTpoE€HHME aTtoma, HaAXOXJICHUE B Tmpupojae. Duzndyeckue u
XMMHYECKHE CBOMCTBA xkee3a. OKcubl, TUAPOKCHIbI U coiu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U TIOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME ¢ o0Opa3llaMd METaJIOB M CIIaBOB, HMX (U3UYECKUMU
CBOMCTBaMH, HM3yYe€HHE PpE3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOIKHO
MCIIOJIb30BAaHUE BHICOMATCPHAIIOB), OCOOECHHOCTCH B3aMMOJCHUCTBHMS OKCHIA
KalblUsd W HATpPHs C BOJAOM (BO3MOJKHO MCIOJb30BAHHE BHICOMATEPHAIIOB),
HCCJIEJIOBAaHUE CBOMCTB XECTKOW BOJIbI, MPOIIECCa TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOJKHO  HCIIOJIb30BAaHHWE  BHJIEOMATEPHANIOB), IPH3HAKOB  MPOTCKAHMS
KAQYECTBCHHBIX PEaKIMil HAa MOHBI. MAarHus, KajablMs, aJIIOMUHHUS, [IMHKA, Kee3a
(1) u xene3a (1), mequ (I1), HaGrOICHWE W OMUCAHKE MTPOIIECCOB OKPAIIMBAHUS
IJIAMCHH HWOHAMH HaTpus, Kajausd W Kaublusg (BO3MOXKHO HCIIOJIB30BaHUE
BHICOMATEPHAIIOB), UCCIIe0BaHNE aM(POTEPHBIX CBOKWCTB TUAPOKCHIA aTIOMHHHS
Y TUAPOKCHUJA [MHKA, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a71a4d M0 TeMe «BakHeunme
METaJIJIbl U UX COCUHEHUS».

XHUMHUSA U OKPYKAKOIIAA cpeaa

BemectBa m Marepuasibl B NOBCEIHEBHOM KWU3HM YEJIOBEKa. be3omacHoe
HCTIOJIb30BaHUE BEIIECTB M XUMHYECKUX peakiuid B ObITy. IlepBas moMolip mnpu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XHUMHUECKOE 3arps3HEHHE OKpyKaromieil cpenbl (MpeacnbHas I0myCcTHMAas
KOHIICHTpaIus Bermiects, aaiee — [1JIK). Ponb XuMun B pelieHHH SKOJIOTHUSCKUAX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MarepuajioB (CTEKJIO, CILIaBBI METAJIOB, MOJMMEPHBIC
MaTepHaJIbI).

Mexcnpeomemunie ceéasu



Peanuzammsi MeXIpeAMETHBIX CBSI3€M MPU HM3YYCHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4e€pe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyUYHbBIX
MOHSATUM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU JJISI OTACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAy4HbIM (haKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, Kilaccu(ukamusi, MNEePUOAUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NAPHUKOBBIN
3¢ dexT, TeXHOIOTHS, MaTEPHATIBI.

®dusnka: maTepusi, aTroM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUM 3apsii, MPOBOAHUKH,
MOJYNIPOBOAHUKH, JTUANEKTPUKH, (POTOAIEMEHT, BELIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIITUYECKAS
pemeéTKa, criaBbl, (PU3UYECKHE BEIUYMHBI, €IMHUIBI U3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunTes, npixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAIbHBIC
yA00peHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHbIE MOPOJHI,
MOJIE3HBIE UCKOIMAeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOYy4YEHUS XUMUHU B E€IUHCTBE Yy4eOHOM U
BOCIIUTATEIbHON JEATENIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHUCKUMU
COIIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMHM W HOPMAaMHU T[OBEJACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIUNA 00YUarOITUXCS.

JInyHOCTHBIE ~ pe3ydbTaThl  OTPAXKAOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHUCTEMOM TMO3UTHUBHBIX ILIEHHOCTHBIX OpHEHTalUd U
pacuIMpeHue onbiTa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHKCJIC B YACTHU:

1)naTpuoOTHYECKOr0 BOCTIMTAHMS

IIEHHOCTHOT'O OTHONIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HACJEAWI0, TMOHUMAHUS 3HAYCHUS XUMHUUYECKONW HAyKH B KU3HU
COBPEMEHHOI0 00I11eCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOM MH(pOpManueil o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpPa U OOIECTBA,;

2)rpaskIaHCKOT0 BOCTIMTAHMS .

MPEACTAaBICHUSI O COIMAJbHBIX HOPMAax W MpaBUiIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIeNOBaTEIbCKOM, TBOPYECKOM U APYrUX  BHJAAX
NEATENIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM MAESTEIbHOCTU IMpHU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATEIbHBIX 3aJa4, BBINOTHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOM y4eOHOW MeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHUE M TOCTYNKH CBOMX TOBapUIIEH C MO3ULIHUU
HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBHUI MOCTYIKOB,;

3)eHHOCTH HAYYHOTO MO3HAHUSI

MHUPOBO33PEHUYECKHE TPEJCTABICHUSI O BEIIECTBE M XMMHYECKOM pPEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO DPa3BUTHSI HAYKU U COCTaBJISIOLIHE
OCHOBY JIJIsl TOHUMAaHHS CYIIHOCTH HAYYHOM KapTHUHBI MUpa, NMpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHbIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMbIE IJii OOBACHEHHUS HaOJI0JIaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATENbCKON KYJbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEpPaTypor, JAOCTYNHBIMU TEXHUYECKUMU CpEACTBaMH HMH(POPMAIMOHHBIX
TEXHOJIOTHUM;

MHTEpeC K OOYYEHUI0O M MO3HAHMIO, TIO003HATENIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0ooOpa3oBaHMIO, TMPOEKTHOW U  HCCIEIOBATENIbCKON
JESATENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMNPABICHHOCTH U YPOBHS OOy4YEHHsS B
AJILHEUIIIEM

4)popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEJICTBUU U
HENPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTOJIs, HAPKOTUKOB, KYPCHHS),
HEOOXOJUMOCTH COONIIOZIEHUs TpaBwil O€30MacHOCTA NpU  OOpalieHud C
XUMUYECKUMU BEIlIECTBAMU B OBITY U peaIbHOM KU3HH;

5)TpyaoBOro BOCHUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Yy4YEeHUI0 podeccuil U Tpyia pa3IuyHoro poaa,
YBOKEHHE K TPYAy M pe3yibTaTaM TPYJOBOM AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHUM IO XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYalIbHOU TPACKTOPUHU MPOJIOKEHUsI 00pa30BaHus ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIEIHON Mpo(eCcCHOHANTBHON ASATEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUI,
TOTOBHOCTH aIallTUPOBATHLCA B MPO(EeCCHOHATBLHOM Cpeie;

6)3K0JI0rH4ecKOro BOCIIUTAHUS

AKOJIOTMYECKHU 11eN1IeCO00pa3HOEe OTHOILICHHE K MPUPOAEC KAK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3zomacHoro oOpasza >KU3HHM, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
GU3MYECKOMY M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE ILIEHHOCTH COOJIOJCHUS
MpaBuJl 0€30MACHOT0 MOBEICHUSI PU pabOTeE C BEIIECTBAMU, a TAKXKE B CUTYalUAX,
YTPOKAIOIIKUX 3I0POBbIO U KU3HU JIIOJIEH;

CIOCOOHOCTU MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYEHUH XUMHH, HJIS
pELICHUS 3a/1a4, CBSA3AHHBIX C OKPYKAIOIIECH MPUPOTHOWU CPENOH, sl OBBIICHUS
YPOBHSI  AKOJIOTMYECKOW  KyJbTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUUECKUX MpOoOJeM M MyTeld UX PEeIICHHs TMOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTMYECKOTO MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW W COLMAIIBHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeAMETHBIX pe3yJIbTATOB BBIACISIOT 3HAUYUMbBIC IS
(GopMUpOBaHUS MUPOBO33pEHUS OOIICHAY4YHbIE TOHATHSA (3aKOH, TEOpHS,
MPHUHIIMII, TUTIOTE3a, (PaKT, cHCcTeMa, MPOIECC, SKCIIEPUMEHT U JAPYroe.), KOTOphIe
UCIIOJB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMETaX M MO3BOJSIOT Ha
OCHOBE 3HAHUHI U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LIETOCTHOMN



HAyYHOW KapTHHE MUpPA, U YHUBEPCAIbHbIC yucOHbIe NeiCcTBUA (IT03HABaTEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIC), KOTOpBIE OOecIeunBaloT (GOpMUPOBAHUEC
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbLHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1oruueckue aeiicTBUs:

YMEHHUS HKCIMOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHUU: PACKPHIBATH CMBICI XUMHYCCKHX IMOHATHH (BBIACIATH UX XapaKTCPHBIC
NPHU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU IOHSATHSAMH), HUCIOJIb30BaTh
MOHATHUS JUIsl OOBSCHEHUS OTJIETbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBaHUS U
KpUTEpUH ISl KIACCU(PUKAIIMU XMMHYECKHX BEIIECTB U XUMUUYECKUX PEaKIUH,
YCTaHaBJIMBATh MNPUUYUHHO-CIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YEeHUS,
CTPOMTH JIOTUYECKUE pacCyXJIeHUs (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 aHAIOTHH),
JienaTh BBIBOJIBI M 3aKIIFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCE ITO3HAHUS TMOHATHS (IpEeIMETHBIC W
MeTanpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIh3yeMbIe B XHUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHWYECKUH 3HAaK (CHMBOJI DJIEMEHTA), XUMHUYeCKas QopMmyja H ypaBHCHHE
XUMUYECKOU peakiuy — MpU PEHICHUH Y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEACTABICHUIN BBIABISATh M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3YYaeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUH,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIleccax U sIBICHUSIX.

Ba3oBble uccienoBarebckue AeiCTBHS:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAYeCTBE OCHOBBI il (POPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUMN;

MpUOOpPETeHHE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
YYCHUYECKUX HKCHEPUMEHTOB, YyMEHHWE HalJIoaaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yybTaT, GOpMyIUpoBaTh 0000IIEHUS U
BBIBOJIBI 110 pE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABISITh OTUET
0 MpojieIaHHOM pabdoTe.

Pabora ¢ ungopmauuei:

yMEHHE BBIOMpATh, AaHAIMU3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (POpPM MpeCTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPaBOYHBIC
nocoOwust, pecypchbl VHTepHEeTa), KPUTHYSCKH OICHUBATH TMPOTHBOPCUMBYIO U
HEJIOCTOBEPHYI0 MHGOPMAIIHIO,



YMEHUE MPUMEHATHh PA3IUYHbIE METOJbl M 3aMPOCHl MPHU MOUCKE U OTOOpE
MHQOpMAlIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [JIsi BBIOJIHEHUS
y4eOHBIX M MO3HABATEJbHBIX 3aJla4 ONMPE/IEIEHHOr0 TUIA, MPUOOPETEHUE ONbITA B
o0JlacTU  MCHOJBb30BaHUSI MH(DOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (OpMY TIpeACTaBiIeHUs] UHPOPMAIUU U
WUTIOCTPUPOBATh pElIaeMble 3a/1aud  HECJIOKHBIMU CXEMaMH, JuarpaMmaMu,
apyruMu popMamu rpa@uku U ©X KOMOMHALIUSIMU;

YMEHHUE WCIOJIb30BaTh U aHAJIW3UPOBaTh B Ipolecce Yy4eOHOU W
HCCIIEIOBATENBCKON ESITEIbHOCTH MH(MOPMAIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIOPTA HA COCTOSIHHE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHuUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiCTBUS

YMEHHS 3aJ1aBaTh Bompochkl (B Xojae auaysiora W (MJU) TUCKYCCHH) TIO
cyliecTBy  oOcyxknaeMod  Tembl, (OpPMYJIHUpPOBATH CBOM  MPEJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHUSI IPEAJIOKEHHOHN 3a/1a4H;

YMEHUS ~ MOPEJICTABISATH  MOJYYEHHBIE  PE3yibTaThl  MO3HABATEJIHHOM
JEATeNIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JeiaThb MNPEe3CHTALNIO
pE3yJabTaTOB BBIMOJIHCHUS XUMHUYECKOTO JKCIEpUMeHTa (J1abopaTOPHOTO OIIBITA,
71a00paTOPHO pabOTHI IO MCCIICTOBAHUIO CBOMCTB BEIIECTB, YUSOHOTO MTPOCKTA);

yMEHHUSI y4eOHOro0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM U HCCIENOBATENbCKOW  JIESITEJBHOCTH  TNPU  PEIICHUU
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE Yy4u€Ta OOLIMX HHTEPECOB M COTJIACOBAHUS
no3uruil (00CyXIeHusI, OOMEH MHCHHSIMH, «MO3TOBBIC IITYPMBI», KOOPJWHAIUS
COBMECTHBIX JCHCTBHH, OIpeIeeHue KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHCHHOHN pa0OThI M IPYTHE).

PeryasiTuBHbIe YHUBEpPCcAJbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITEJIbHO OMNpPEAeNsITh UENu JeATebHOCTH, TUIAaHUPOBATh,
OCYHIECTBJISITH, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BBIOUpaTh Hanbosee 3(hPeKTUBHBIE CITOCOOBI PEIICHUs YUEOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATENIbHO COCTABISATh WM KOPPEKTUPOBATH
MNPEJIOKEHHBIA aITOPUTM  JACHUCTBUM NPU BBINOJHEHUH 33JaHUM C Y4YETOM
MOJIyYEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEILIECTBAX U PEaAKIHUSX,
OIICHUBATh COOTBETCTBHUE IMOJYUYEHHOrO pe3yjbTaTa 3asBICHHON LIeNH, yMEHUE
MCIIOJIB30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe/1JiaraéMble B YCIOBUU 3aIaHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX PE3YyJbTaTOB IO OCBOEHUIO 00A3aTEIBLHOIO
COJIep>KaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboueil mnporpammoH,
BBIJICJISIIOT. OCBOCHHBIE OOY4YarONIMMUCS HAy4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI



IEeUCTBUM, creruduyeckue s TOPEAMETHOM o007actu  «XHUMUS», BHUIBI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWs, €ro HHTEPHpETalnH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xonIy oOydenus B 8 Kjiacce mpeIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIIUXCS YMEHHUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJa,
XUMHYECKHM 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOHAS ¥ HEOJMHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XMMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBI 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAHHE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCIICHHUSI, XMMHYECKasi peakuus, KiacCUPUKAIUs pEeakiuil: peakiuu
COCOVMHEHUS, PEAKIMH PA3JIOKCHUS, PEAKUUH 3aMEUICHUS, PEaKUnuu
oOMeHa, 3K30- U PHJAOTEPMUUYECKUE PEaKINH, TeIUIOBOU 3(DPeKT peakiuu,
SAIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aToMHasi OpOuTalb, pPaaAUyC
aToOMa, XMMHYECKasl CBS3b, MOJISIPHAS W HEMNOJISIpHAs KOBAJEHTHAs CBS3b,
VWOHHAS CBSI3b, MOH, KaTHMOH, aHHMOH, PacTBOp, MACCOBAasl JOJS BELIESCTBA
(IpoLIeHTHAs! KOHIICHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHSATHU H
MPUMEHSATH 3TU MTOHATHS IPU ONKMCAHUU BEIIECTB U UX NMPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY IS COCTaBlieHUs (HopMmyin
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

e OINpEIENsATh BaJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTEMEHb  OKHUCIEHUSI  3JIEMEHTOB B  OMHApHBIX  COCIUHEHUSX,
MPUHAJIEKHOCTh BEHIECTB K ONPEAECIEHHOMY KJIAcCy COCIWHEHUU IO
dopMynaM, BHJ XAMHYCCKOW CBs3M (KOBAJICHTHAs H HWOHHAS) B
HEOPraHUYECKHUX COCTMHEHUSX;

e packpeiBaTh cmbica Ilepuoanueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX NOJIOKEeHUs B llepmognueckoi cucreme,
3aKOHOB COXPAHEHHUsS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA ABOraapo;

e OMNWCHIBATh W XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuogunueckoit
CUCTEMBl XMMHYECKMX OJJIEMEHTOB. pa3jiM4yaTh TMOHITUA <TJIABHAS
noarpynma (A-rpymma)» u «mnodounas noarpymnmna (b-rpymma)», Mansie u
OoJbllIMEe MEPHOJIbI, COOTHOCUTH OOO3HAYCHHUs, KOTOPbIE HMEIOTCS B
tabmune «llepumonmyeckas cucrema XuMuueckux dyiementoB J[. N.
MenpaeneeBa» € YHCIOBBIMM XAaPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XHUMHYECKUX IJIEMEHTOB (COCTaB M 3apsi sapa, oOIiee YUCIIO ICKTPOHOB
U pacIpelie/ICHUE UX 110 3JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HEOPraHUUECKUE BEIIECTBA,
XHUMHAYECKHE peakiuu (10 YUCIIy W COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, O TEIIIOBOMY 3D deKTy);

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPkKIAsi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKINT;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS XHWMHUYECKUX MpEBpaAlICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON peaKilniy,

MIPUMEHSITH OCHOBHBIC OIEpPAllUM MBICIUTEIHHON JAEATEIbHOCTA — aHAJIH3
W CUHTE3, CpaBHEHHE, 000O0IleHHEe, CHUCTeMaTH3allrio, KiacCH(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOWCTB
BEIIECTB U XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peabHBII U MBICIICHHBIN);

cieioBaTh ~ NpaBUJiaM  TOJb30BaHUSL ~ XUMHUYECKOM  mocynoil U
nabopaTopHbIM 00OpYyJOBaHMEM, a TakKe ImpaBujiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
1a00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemecTB (BOAOpPOJAa ¥ KHCIOpPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEACIEHHON MAacCOBOM JI0JIe PacTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh M MPOBOAUTH  XUMHYECKHE  DIKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEJIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, GpeHoI(TaICHH, METHIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kj1acce mpeIMeTHBIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHHUIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMWYECKUX TMOHSTHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCIICHHUSI, XMUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIUIOBOM 3(PdeKT
peakiuu,  MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJMTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XHMHYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIIUH,
OKHCJIUTENh,  BOCCTAHOBUTEIb,  OKHCIEHWE U  BOCCTaHOBIICHUE,
ayoTpornus, aMQOTEpPHOCTh, XMMHYECKasi CBS3b (KOBaJICHTHAs, MOHHA,
METAJITNYeCKast), KPUCTAJUTMUECKas peIIéTKa, KOPpPO3Us METaJLIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEaKUHH, MPEACIbHO JIOMyCTUMAs
koHuentpanus [I/IK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHMX TOHATHUH U
MPUMEHSATH ITU MTOHATHS IPU ONKMCAHUU BEIIECTB U UX NMPEBPALCHHUI;
UCIIOJB30BaTh XMMHYECKYI0 CHUMBOJIMKY [UJIl COCTaBieHUs GoOpMyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHNM;

ONPEAEHATh BAJIECHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOrO COCTaBa, MPHUHAIEKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIAcCy COEIMHEHUN 1o (opmynaMm, BUI XUMHUUYECKOUH
cBsi3u (KOBaJICHTHAs, WOHHAs, METaUIMYCCKas) B HEOPraHUYCCKHX
COCIMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XxapakTep cpelbl B
BOJIHBIX PacTBOpax HEOPraHWUYECKUX COCAMHECHUM, TUI KPUCTAIINYECKON
PELIETKA KOHKPETHOTO BENIECTBA,;

packpbiBaTh cmbich Ilepuogudeckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE. OIHCHIBATH W XapaKTEPU30BATh
tabnuuynyto Gopmy [lepuoandeckoil cCUCTEMbl XUMUUYECKUX DJIEMEHTOB:
pa3iuyaTh TOHATHS «rjaBHas moArpymmna (A-rpymma)» u  «moOodHas
noarpynma (b-rpymma)», Mansle W OOJIBIINE TEPHOJBI, COOTHOCHUTH
0003HaYCHHS, KOTOpbIE MMEIOTCS B MEPHOAMYECKOM TadmuIe, C
YUCIIOBBIMM ~ XapaKTEPUCTUKAMHU  CTPOCHHMS  aTOMOB  XMMHWYECKUX
2JIEMEHTOB (COCTaB W 3apsj sAapa, OOIIee YHCIO JJIGKTPOHOB U
pacmpejelieHde WX 10 JJCKTPOHHBIM CJIOSM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHECHUHU CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeenax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYI C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA,
XHUMHAYECKHE peakiuu (10 YUCIIy W COCTAaBY YYaCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTENEHEW OKUCIeHUS
XHUMHAYECKUX JICMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHCHH(PUUCSCKHEC XHUMHYCCKUC
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOJATBEPXKAAs OMNHUCAHUE
MpUMEPAMUA MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHHWW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHS AJECKTPOJUTHYECKOM JHUCCOLMALMM  KHUCJOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHEHHUSI peaklHii, TOATBEPKAAOIUX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXK/Y BEIIECTBAMH PA3TUYHBIX KJIACCOB,
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIui
MOCPEACTBOM COCTABJICHHUSI DJIEKTPOHHOTO OanaHca 3TUX PeaKIuid;
MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX MPEBpaIllCHUNH B PpPa3TUYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO »dJIeMeHTa 1o ¢dopmyle
COEIMHEHH S, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PaCUEThI
M0 YPAaBHEHUIO XUMHUYECKON peaKilniy,

coOMoaTh  MpaBWia  MOJb30BaHUS  XMUMHUYECKOW  TOCYyAOH U
na0opaTopHbIM  O0OpYJOBAaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX ONBITOB MO TOJYYEHUIO U COOHMpPaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U yIIICKUCIIOTO Ta3a);

MPOBOJAUTh  PEAKIUH, MOJATBEPKIAIOIMIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpPUJI-, OPOMUJI-,
uoaua-, kKapoonat-, docdar-, cuimkar-, cyiabdar-, TUIPOKCUI-UOHBHI,
KaTUOHBl aMMOHHUSI M WMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB,;

MIPUMEHSITH OCHOBHBIC OIEpPAllUi MBICIUTEIHHON JAEATEIbHOCTA — aHAJIH3
U CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATU3alMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3ed — JIJIi U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX pEaKiuii, eCTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJIO/ICHUE, W3MEPECHHUEe, MOJCIUPOBAHUE, IKCIEPUMEHT (pealbHBbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuyecTBO 4acoB
Ne HaumeHoBaHue pa3aesioB U DuekTpoHHbIE (UG POBbBIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE PECYPChI
padoThI padoThI
Pa3nen 1.IlepBoHayajibHble XUMHYECKHE MOHATHSA
Xumusi — BakHast 00J1aCTh
11 €CTeCTBO3HAHMS U 5 5 bubmmoreka [JOK
' MPAKTHYECKOM JIESTEbHOCTH https://m.edso0.ru/7f41837c
9eloBeKa
12 BemecTBa u xXumm4aeckue 15 1 bubmnoreka IIOK
' peaxiuu https://m.edso0.ru/7f41837c
Wtoro mo pazneny 20
Pa3nen 2.BaxHeiinme npeacTaBUTe I HEOPraHUYECKHUX BellleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnnorexa [JOK
' 00 okcuax https://m.edso0.ru/7f41837c
99 Bonopon. Ilonsitue o kucnorax 8 1 bubnnorexa [JOK
' ¥ COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [lonsitue 06 bubmnoreka I1OK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KIIACCHI bubmnoreka IIOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUI https://m.edso0.ru/7f41837c
Wroro mo pazneny 30

Pa3nen 3.Ilepuoauyeckuii 3axoH u [lepuoanueckas cucrema xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUU




[Tepuonnueckuii 3aKOH U
Ilepnoanueckas cucrema

Bbu6nuoreka [JOK

31 XAMHUYECKHX dyieMenToB J1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoMa
o | e 8
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCJIbHBIC pCaKIINN
Uroro no pazaeny 15 bubmmorexa LIOK
https://m.edsoo0.ru/7f41837c
Pe3epBHOe Bpems 3 Bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NpPOrpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Pa3nen 1.BemecTBO M XHUMHYECKHE PeaKIUU
11 IToBTOpEHUE U yriyOneHne 3HaHUM 5 1 bubnnorexka [JOK
' OCHOBHBIX Pa3/ieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHX 4 bubmuorexa [IOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEKTPONUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
' XHUMHUYECKUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeTUHEHUS
21 OO61mast XxapakTepUCTUKa XUMHUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011as XxapakTepruCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LHOK
' PYIHEL -€P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO011as XxapakTepruCTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmnsl. A3ot, ¢pochop u ux 7 1 bubmmorexa LHOK
' PR A50T, P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepruCcTUKa XUMUYECKHX
2.4 anemeHTOB |VA-rpynmsl. Yriepon u 8 1 2 bubmmorexa LHOK
' ) PYTHRT. 2HHED https://m.eds00.ru/7f41a636
KPEeMHHUH ¥ UX COCTUHEHHUS
Utoro mo pazneny 25




Pasznea 3.MerTajLiibl M MX COCIUHEHUS

. bu6mmoreka [JOK
3.1 Obuwpte CBOHCTEA METANTOR 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxuneiimme MeTamibl U BX COSTMHEHUS 16 https://m.eds0o.ru/7f41a636
Wtoro mo pazneny 20
Pasznen 4. Xumus u okpyzkamonias cpeaa
4.1 B 1 MaTepHalIbl B )KU3HH YEJIOBEKA 3 bubnuorexa LIOK
' etiectea P " https://m.eds00.ru/7f41a636
Wtoro mo pazneny 3
b K
Pe3epBHOe Bpems 3 Hommoreka LLO

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosmmyecTBo yacos Jlara DJIeKTpoHHbIe UG POBHIE
°
Tema ypoka Kontpoabubie | IlpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4YeHU s
padoThI padoThI pecypchl
[Ipeamet xumun. Ponb xumuu B bubmmoreka [JOK
1 1 02.09.2025
YKU3HU yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
[Tonsatue o MeTo/1ax MO3HAHUS B bubmmorexa [JOK
2 XUMHUH 1 05.09.2025 https://m.edsoo.ru/ff0d227e
[TpaxTnueckas padora Ne 1
3 <<prlBHna paboThl B 1aboparopuu u 1 1 09.09.2025 bu6moteka [JOK
npuéMBbl 00paIeHUs C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PyIOBAaHHEM »
UucTele BemecTBa 1 CMECH. bubmmoreka [JOK
4 1 12.09.2025
Crnioco0nl paznieneHust cmecen https://m.edsoo.ru/ff0d26ca
I[pa eckas pabota Ne 2
5 «;’%KT;;H; S(IEI\IZCCCI; (na mpumepe 1 1 16.09.2025 bubmorexa [JOK
A | A TIPHMED had hitps://m.edsoo.ru/ff0d28c8
OYKCTKH IMOBAPEHHOMN COJIN)»
bubmmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 19.09.2025 https://m.edsoo.ru/ffod2a6e
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKH 1 93.09.2025 bubmmoreka [JOK
(CHMBOJIBI) XUMUYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoreka [JOK
26.09.202
8 [TpocThie U CIOXHBIC BENIECTBA 1 6.09.2025 httos://m.edsoo.ru/ff0d2a6e
bubmmoreka [JOK
- .09.202
9 ATOMHO-MOJICKYJIIPHOE YICHUE 1 30.09.2025 httos://m.eds0o.ru/Ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 03.10.2025 | bubmmoreka [[OK




BelecTB. XuMHU4ecKasi (hopmMyIa.
BaneHTHOCTh aTOMOB XUMHUYECKUX

https://m.edsoo.ru/ff0d2eae

HIIEMEHTOB
O .

" OTHOCI/ITGJIbHaSI aTOMHas Macca 07102005 BuGmiorexa LIOK

THOCHTEIIBHAA MOTCKYIpHaR i https://m.edso0.ru/ff0d323c
Mmacca
MaccoBas 107151 XUMHAYECKOTO bubmmoreka [JOK
10.10.202

12 JJIEMEHTA B COCIMHECHUU 0.10.2025 https://m.edsoo.ru/ff0d350c

KommuaectBo BemecTBa. Moib. bubmmoreka [JOK
14.10.2025

13 MousipHas macca 0 https://m.edsoo.ru/ff0d5230
du3nyecKre U XUMUIECKUE bubmmoreka [JOK

14 17.10.2025
ABJICHUS. XUMUYECKasl pEaKLns https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycaoBUs IPOTEKaHUS bu6moteka [JOK

21.10.2025

15 XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHMsI MacChl BEILIECTB. bu6moteka [IOK
24.10.2025

16 XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

. Bbruucienust KOIMuecTBa, Macchl 0711 2005 Butmorexa [IOK
BEIIECTBA TO YpABHEHILIM i https://m.eds00.ru/ff0d5708
XUMUYECKUX PEaKIii

. Kﬂaccn(vbléncaum XI/IMI/I‘IGCKI/IX)K 112005 BuGmiorexa LIOK
PCAKIIH (COCHHHEHI, PA3TOMCHIA, o https://m.eds00.ru/ff0d3f34
3aMeleHus, 00OMeHa)

M. B. JI — yuéHblii-

19 mescr, Ofobmerme 14.11.2025 ~ Duomiorexa LIOK
DHIMIITOTIEAHCT. 1700 erHHe 1 o https://m.edsoo.ru/ff0d40c4
crCcTeMaTH3alus 3HaHUH
KonTponsnas padora Nel no teme

b K

20 «BerecTBa 1 XUMUUYECKHE 18.11.2025 nbmorexa O

peaxiumu»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmmoreka [JOK

21 Bo3ayxa. Kucrnopon — snemeHr u 21.11.2025 httos://m.edsoo.ru/f0dA4ge
npocroe BeuecTBo. O30H
dusnuecKkue U XUMHUIECKHe

99 CBO¥CTBa KUCITIOpO1a (peakiuu 95 11,2025 bubmmorexa [JOK
OKHCIeHHs, Topenue). [TonsaTre 00 https://m.edsoo.ru/ff0d4614
OKCHJax
CriocoOslI nostyue ciopoja

23 n;eso aTB; Hm? ZIHHH:;;EI;HZQTE 28.11.2025 ~Dubmtoreia LIOK

patop p ' o https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoit 3¢ ekt XumMuIecKoit

24 peaxkuuu, IOHATHE O 02.12.2025 bu6moteka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U PHIOTEPMUYECKHIX PEAKIIHIX
To o (e , YTO eTaH).

25 3arH Zﬁeéieiz . anifofoébi{iro 05.12.2025 bubmorera LIOK

P xS, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Tpaktuyeckas padora Ne 3 o reme BuG LOK
noIMoTeKa
12.202

26 «onyuerue u cobupare . 09 025 https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJa, U3yYCHHE eTO CBOMUCTB»

97 Bonopon — anemMeHT u npocroe 12 12 2025 bu6moteka [IOK
BelecTso. HaxoxieHne B npupoje https://m.edsoo.ru/ff0d4dd0
dusnuecKkue U XUMHUIECKHe BuG LOK

5 noIMoTeKa
28 cBoiicTBa Bojopoa. [Ipumenenne 16.12.2025 htts://m.edsoo.ru/Ff0dAddo
BOJIOpOJa
bubmmoreka [JOK
29 [TonsiTe 0 KUCTOTaX U COJISIX 19.12.2025 httos://m.edsoo.ru/fod50d2
30 CriocoOsI moTydeHust BOAOPO/ia B 23.12.2025 | bubmmoreka [[OK




naboparopuu https://m.edsoo.ru/ff0d4dd0
ITpakTrueckas padota Ne 4 o Teme Bu6 LIOK
nOJMOTEKA

31 «[Tomyuenue u cobupanue ) 26.12.2025 httos://m.edsoo.ru/fOd4FA2
BOJIOPO/Ia, U3YYEHHE €ro CBOWCTBY
MonsipHblii 006EM Ta30B. 3aKOH bu6moteka [JOK

2 30.12.2025

3 ABoranpo https://m.edsoo.ru/ff0d542e
B GpéMa,

33 B: Iq:ci;?fai: niefri ;:;I;;?;;a 13.01.2026  Duomioreia LIOK

0 . Y A https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruucnenust 00€MOB ra3oB 1o
YPaBHEHHUIO pEaKMy Ha OCHOBE bu6moteka [IOK
4 16.01.202

3 3aKOHA 0OBEMHBIX OTHOILICHHI 6.01.2026 https://m.edsoo.ru/ff0d5708
ra3oB
du3nyecKre U XUMUIECKUE bubmmoreka [JOK

20.01.202

3 CBOMCTBA BOJIBI 0.01.2026 https://m.edsoo.ru/ff0d587a

CocraB ocHoBanuii. [lonsitue 06 bubmmorexa [JOK
23.01.2026

36 WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTes.

37 Hacplimmenaslie 1 HeHACHITIIEHHbBIS 97 01.2026 bubmmoreka [JOK
pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCcTBOPE
ITpakTrueckas padbota Ne 5 o Teme

38 «HpI/IFOTf)BJIeIUme paCTB(poB c ) 30.01.2026 bu6moteka [IOK
ONPEACIEHHON MacCCOBOW 0EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY

39 KonTtponsHas padora Ne2 o teme 03.02.2026 bu6moteka [IOK
«Kucnopoa. Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuapl: coCTaB, KiIacCupUKaIus, 06.02.2026 | budimoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne 1 XMUMHYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U 10.02.2026 bubmoreia HOK
’ T https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcCHOBaHUS. COCTaB, 13.02.2026 bubmmoreka [JOK
KJIacCH(UKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue 1 XuMHU4eCcKHe CBOMCTBA bu6moteka [JOK
17.02.202
43 OCHOBaHUHI 02.2026 https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kinaccuduxarnms, 20.02.2026 bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tonyuenue 1 XuMHU4YeCKHe CBOMCTBA bu6moteka [JOK
24.02.202
4 KHUCIIOT 02.2026 https://m.edsoo.ru/ff0dfee2
C : KJIaTypa,
46 cﬁfiéﬁfim)efﬁf ilin\fﬂz?c)xne 27.02.2026 | Dnomorexa LIOK
. i ’ A https://m.edso00.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6.
Pemenue skcriepuMeHTaIbHbBIX bu6moteka [IOK
47 03.03.2026
3a/1a4 o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAVHECHUIN»
I'eneTnueckas CBSI3b MEX,
48 KJIaCCaMH HEO I‘aHI/I‘-IeCKI/II;(y 06.03.2026 bubmorexa [JOK
. P A https://m.edsoo.ru/00ad9a50
COCTMHEHU I
O060011eH1Ee U CUCTEMATHU3AIIHS bubmmoreka [JOK
10.03.202
49 3HAHHUI 0.03.2026 https://m.edsoo.ru/00ad9ch2
KonTponsHas padora Ne3 o Teme Eub 1OK
nOJMOTEeKA
" 13.03.202
50 OCHOBHEIC ITacCEl o 3.03.2026 https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCTUHCHHIA
o1 [TepBble MOMBITKU KIACCH(PHUKAINN 17.03.2026 | bubmmorexa [HJOK




XUMHWYECKUX d1eMeHTOB. IloHusTue o
rpymmnax CXOoAHbIX 3JIECMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
Ilepnoanueckas cucrema

bubmmoreka [JOK

52 XuUMU4eckux snementos J1. U. 20.03.2026 https://m.edsoo.ru/00ada52c
MenneneeBa
bubmmoreka [JOK
53 ITepuopl, TpymIibl, NOATPYIIIBI 24.03.2026 httos://m. eds0o.ru/00ada52c
Crpoenne atoMoB. CocTaB aTOMHBIX bu6moteka [JOK
4 27.03.2026
> saep. Vzotormsr https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘I€KV Bumorexa LIOK
55 aTOMOB 351eMeHTOoB [lepuonnyeckoii 07.04.2026
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA 110 €T0 MOJI0KECHUIO B bubmmoreka [JOK
10.04.2026
%6 [Mepuo quueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ilepuoanueckoro 3akoHa
o IziIJm NII)asBHTH;I HAYKH 1/1 HpuaKTI/IKI/I. . 14.00.2006 BuGmorexa [IOK
+ VICHACIICER = YACHBIN, TeAaror o https://m.edsoo.ru/00ada96e
u rpaxaannn/ Beepoccuiickas
poBepoyYHasi paboTa
DIEKTPOOTPULIATENBHOCTh AaTOMOB bu6moteka [IOK
17.04.202
58 XUMHUYECKUX JIEMEHTOB 04.2026 https://m.edsoo.ru/00adb33c
bubmmoreka [JOK
" 21.04.202
> OFHA XIMITCCRa CBASh 04.2026 https://m.edsoo.ru/00adb486
60 KoBanenTHast nosisipHas XuMHu4ecKas 94.04.2026 bu6moteka [IOK

CBA3b

https://m.edso0.ru/00adaab8




KoBasientHas HenomnsipHas

bubmmoreka [JOK

o1 XHUMHYECKAs! CBS3b 1 28.04.2026 https://m.edsoo.ru/00adac34
62 CreneHb OKUCICHHUS 1 05.05.2026 ]stPtIS:P/I/?nTZIZiOrIj/O Oadaabs
64 Oxucnaurenu ¥ BOCCTAHOBUTEIU 1 12.05.2026 Egg:?ﬁ;i;iiorﬁ/o 0adae28
5 o ectmpon ! 15052025 o o0 O0AGbOTS
O06001IeHre U cUCTeMaTH3alus
66 ;{Ij;zzlelzz ;Iel(\:/IBeﬁz(;:poeHHe aToMma. 1 19.05.2026 Egg:j;;:iﬁiiﬁﬁl 00adb076
ZA s 2OS20% | oo ogadcs?
7 . bu6 OK
e OS2 | oo s
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbBIE
ara undposbie
Nen/m | Tema ypoka Konrpoubneie | IIpakTuueckue A op
Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonnueckuii 3aK0H.

1 Ilepuoauueckas cucrema 1 02.09.2025 bu6mmoreka [IOK
XUMHUYECKUX 31eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU EuG LOK

nonmorexa

2 i 1 05.09.2025
CEOTICTE XIMITICCIIX SEMEHTOB hitps://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Kn b K

3 accudukaiys 1 HOMEHKIIATypa 1 09.09.2025 nomoreka 11O
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B o

4 UJBI XUMUYECKOU CBS{?I/I U TUIEI 1 12.09.2025 bubmnoreka I1OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no Teme

5} «IToBTOpEHUE U yriyOiaeHue 3HaHU I 1 1 16.09.2025
OCHOBHBIX Pa3JIeNioB Kypca 8 kiiacca»

Kn

6 accnipmcauml XUMHAYECKUX 1 10.09.2025 bub6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XMMHYECKOMN Bu6 LIOK

nonmorexa

7 T 1 23.09.2025
PEAKIIH. TIOHATHE O TOMOTCHHRIX # https://m.edsoo.ru/00adbeda
TeTEPOreHHBIX PEaKIUsIX
[TonsaTHE 0 XUMHUYECKOM PaBHOBECHH. Bu6 110K

noinorexa

8 o , 1 26.09.2025

AKTOPBI anmnonme Ha CKOpPOCTh https://m.edsoo.ru/00adc28c
XUMHMUYECKOHN PEAKINU U MOJIOKEHNE




XUMHUYCCKOTO paBHOBECHU S

OKHCIIHTEILHO-BOCCTAHOBUTEILHBIC

bubmnoreka IIOK

30.09.2025
o peakuuu https://m.edsoo.ru/00adcade
Teopus 3JIEKTPOTUTUUECKON
10 I/IC(I:)O na I/II/IpCI/IJIBHBIe U cia0ble 03.10.2025 bubmorexa HOK
A HHATIH. o https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bubmnoreka I1OK
7| 7.10.202
1 Hortibie ypapHeHit peaxiui 07.10.2025 https://m.edsoo.ru/00add448
XMMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABICHUN 10.10.2025 bubmorexa [JOK
puﬂ o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUICCKOU JUCCOLIUAITUU
X €CKHe CBOMCTBA COJIEH B CBETE
13 HeMt:I;IaB :HHI: oPtIS e 14.10.2025 | Pwommorexa HOK
fpeacTasi § ind https://m.eds00.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOIIUAITUU
. bu6mmoreka [JOK
14 [TonsTue o ruaponuse coei 17.10.2025 https://m.edsoo.ru/00addadA
KonTponbHasg padora Ne2 1o teme
15 «2 eE 0 I/ITI/IIj{CCKaSI HUCCOLIMAIUA 21.10.2025 bubmorexa [JOK
fIeKTpo FIHCCOTHATUL g https://m.edso0.ru/00addd12
XUMHYECKUE PEAKIINH B PACTBOPAX»
ITpaktuueckas padora Ne 1.
16 «I?GHICHI/IG 3Kcnpe NMEHTAJIbHBIX 24.10.2025 bubmorexa [IOK
p o https://m.edsoo.ru/00addbfa
3a71au4»
O06o061eHre U CUCTEMAaTH3aIIHs bu6mmoreka [IOK
17 24.10.2025
3HAHUU https://m.edsoo.ru/00addecO
OO0I11as XxapakTEPUCTUKA IaJIOTEHOB.
18 XHIAI/IIquCKI:/Ie CBIz)fICTBa Ha [IPUMEDE 07.11.2025 bubmorexa [JOK
pUMEp o https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. ConsiHast KUCIIOTA, 11.11.2025 | bubmuoteka [IOK




XUMUYECKHE CBOMCTBA, MOJTyUYEHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[TpakTuyeckas padora Ne 2 mo Teme

bubmnoreka IIOK

i 14.11.202
20 «HOqueHH? COHUHHOH KHCITOTRL, 025 https://m.edso0.ru/00ade348
U3y4eHue e€ CBOMCTB»
Berancnenus o ypaBHEHUSM
21 XUMHUYECKUX eal}clp Wi, €CJIM OJIUH U3 18.11.2025 bubsmorexa LHOK
PEAIIuHL, A o https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO01ast xapakTeprCTHUKA SJIEMEHTOB 21.11.2025 bubnuoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
ANNIOTpOINHBIE MOJIU(PHUKALINU CEPHI.
93 Haxoxienue cepsl u e€ COGIII:IHGHI/II;'I 25 11.2025 bubmmoreka [JOK
B Ipupoe. XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBogopo, CTp(jeHI/IC, buznueckue 28 11.2025 bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 (1)I/I3I/IIZIIGCKI/I§ " XI/II\fI/I‘-IeCKI/Ie CBOIiCTBa 02.12.2025 buosmorexa [OK
’ o https://m.edsoo.ru/00adea28
MPUMEHCHHE
XUMHUYECKUE PEAKIUH, JICKAIINE B
OCHOBE MPOMBIIIUIEHHOTO CIIOco0a
26 MIOJIyYEHUS] CEPHOM KUCIIOTHI. 05.12.2025 bubmmoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY)KAIOLIEH Cpelibl COCTUHEHUSIMU
cepsl
97 Brrunciaenne MmaccoBoii I0JIM BEIXOAa 09.12.2025 bubmnoreka I1OK
IIPOAYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTeprucTUKa HIIEMEHTOB 12.12.2025 | bubmuoteka [IOK




VA-rpynmsl. A30T, pacipocTpaHEHHE
B IIpUpoje, puzndeckue u
XMMHUYECKUE CBOKCTBA

https://m.edsoo.ru/00adeea6

AmMUaK, ero Gpu3nIecKue u

. bub6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, TOIyYEeHHE U 16.12.2025 https://m.edsoo.ru/00adf004
MIPUMEHECHHE
IT 6ota Ne 3 mo Teme

“ ﬁaxmqecxas{ pabota o TeM T BuGmiorexa LIOK
(IOTYACHIE aMMHAKa, H3YHeHue ero e https://m.eds00.ru/00adf180
CBOMCTB»

31 A3zoTtHas KI/ICJIOTEi, e€ pusnyeckue u 93.12.2025 bubmnoreka IIOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHue HUTPATOB U COJICH

epai

“ aMM6OHI/I$I 13 K)a(quTBe MUHEPaATbHBIX N BuGmiorexa 1[OK
Y/IODPEHHH. AHMHHCCKO® . o https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIMHEHUSIMU a30Ta
) .0

33 ocop. Oxenn pocgopa (V) n 30.12.2025 bubmmoreka [JOK
pocopuas KHCH?Ta’ usmaecxue o https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOUCTBA, MOTyICHUE
Hcnonn3oBanue GocaToB B Ka4eCcTBE

5 K

34 MUHEpaJIbHbIX y1106peH1:m 13.01.2026 bu6mmoreka 11O
3arps3HEeHHEe TPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
dbocharamu
Y% , eHHue

o TIepoa g)acnpOCTpaH HUC B . . BuGmiorexa LIOK
P H?Oﬂe’ VIHHCCKHE H XIMHIHCCKH o https://m.edsoo.ru/00adfd9c
CBOICTBa

36 Oxkcujpl yriaepoja, ux pusznyeckue u 20.01.2026 bubnuoreka [JOK

XUMUUYECKHAE CBOUCTBA.

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




DKOJIOTHYECKHE MTPOOIIEMBI,
CBsI3aHHBIE C OKcuoM yriiepoaa (1V)

N bub6mmoreka [IOK

37 YronapHas KUCIOTa U €€ COITU 23.01.2026 htts://m.eds0o.ru/00ae006¢
[IpakTnueckas padbora Ne 4 o Teme
HH .

38 OJIy4eHHE YTIJIEKUCIIOTO Tra3a 27 01.2026 bubmmoreka [[OK
KavecTBennas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauaNbHBIC TOHATHUS 00
39 OpraHUYECKUX BEHIECTBAX KaK O 30.01.2026 bubmmorexa LHOK
P B o https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
bubmnoreka IIOK
4 K 7 03.02.2026
0 DEMTHH H 10 CoSAuHem https://m.edso0.ru/00ae080a
IIpakTueckas padota Ne 5. Pemenue

41 aKcneme\/[eHTanLme 3a/1a4 110 TeMe 06.02.2026 bu6mmoreka [IOK
«BaxHeunme HeMeTaulbl U UX https://m.edso00.ru/00ae0bf2
COCTMHEHUSI»

KonTponsHas padora Ne3 o Teme
42 «Baxieﬁmne I})IeMeTaJIJIBI U UX 10.02.2026 bubmmorexa LHOK
R https://m.edsoo.ru/00ae0e18
COCTMHEHUSI»
OO01as XxapakTepruCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJUIOB.

43 Merannuueckas CBsI3b U 13.02.2026 bubmuoreka [JOK
METAJUINYECKask KPUCTAIUITMYECKAs https://m.edso00.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB. Bu6 OK

44 DAEKTPOXUMHUYECKUN Psift 17.02.2026 nomoreka 1]

HaIpSHKEHUHA METAIJIOB

https://m.edsoo.ru/00ael1156




O061ue cnocoObl NOTYYEHHUS
MetauioB. CruiaBel. Beruncinenus no

bu6nuoreka [JOK

45 YPAaBHEHUSAM XUMHUYECKUX PEaKLIUH, 20.02.2026 httos://m.eds00.ru/00ae1 156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
IPUMECH
bubmnoreka IIOK
.02.202
46 [TonsiTHE O KOPPO3UU METAIIIOB 24.02.2026 https://m. eds0o.ru/00ae1278
bubmnoreka IIOK
7.02.202
47 Ilenounpie MeTai b 21.02.2026 https://m.edso0.ru/00ae14b2
OKcHIbl M THAPOKCUJIBI HATPUS U bubmnoreka I1OK
.03.202
48 KaJis 03.03.2026 https://m.edsoo0.ru/00ae14b2
49 LHenoquI03eMenLHUHe METaJJIbI — 06.03.2026 bubmuoreka [JOK
KaJIBIIMA U Maroui https://m.edsoo.ru/00ael5e8
bubmnoreka IIOK
5 10.03.202
50 Bakueiiue coemuHEHUS KaJIbIUS 0.03.2026 https://m.edsoo.ru/00ae1568
51 O6O6IIUI€HI/IC M CUCTEMaTHU3alIlHs 13.03.2026
3HAHUN
59 JKEcTKOCTh BOABI M CLIOCOOBI €& 17.03.2026 bu6mmoreka [JOK
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "XKEcTKOCTH BOJBI K METOIEI €€ 20.03.2026 bubmorexa [TOK
. A A R https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmnoreka IIOK
i 24.03.202
>4 Ao 03.2026 https://m.edsoo0.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHJIA U 27 03.2026 bubnnorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso 07.04.2006 Dvommorera IIOK

https://m.edsoo.ru/00ael1d86




Oxcupl, THAPOKCHIBI U COJIU JKele3a

bubmnoreka IIOK

S7 10.04.2026
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O6O6IIUI€HI/IC Y cUCTeMaTu3aIus 14.04.2026
3HaHUU
IIpakTrueckas padora Ne 7. Pemenue
59 BKCHepI/H:/[eHTaJILHbIX 3a/1a4 110 TeMe 17.04.2026 bub6mmoreka [IOK
«BaxHenmme MeTaJlJIbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
KonTponshas padora Ne 4. o teme Bu6 110K
noimorexa
60 B i 21.04.2026
((DARTHCHILHC METAIIBT H X https://m.edso00.ru/00ae1750
COEJIMHEHUS»
61 O6O6IIUI€HI/IC Y cUCTeMaTu3aIus 24.04.2026
3HaHUU
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, eCII OJIUH U3
62 peareHToB J1aH B U30BITKE WU 28.04.2026
COJICPXKUT MpUMecH. Berancnenus
MacCOBOM JIOJIM BBIX0J1a MPOAYKTa
peakuuu
63 BemectBa u NiaTepHanm B 05.05.2026 bubmuoreka [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘IGCKOCUI;aI‘pSBHeHI/Ie 08.05.2026 bubmuoreka [JOK
OKPYKAIOLIEH CPeJIbl https://m.edsoo.ru/00ae4270
65 [TpomesxyrouHast arTecTanus B popme 12.05.2026 bubnnorexa [JOK
TECTUPOBAHUS https://m.edsoo.ru/00ae4270
66 Posb xumuu B perueHnn 15.05.2026 bubmuoreka [JOK
AKOJIOTUYECKHUX MPOOIeM https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IEHNE U 19.05.2026 | bubnuoreka [JOK




cUCTeEMaTHU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIit ypok. O6001IEHNE U
CHUCTEeMaTU3alNs 3HAHUI

22.05.2026

bubmnoreka IIOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHOM MIPOT'PAMMBI

8 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1

[To Teme: «llepBoHaYanbHbIE XUMUYECKNE TIOHATUS»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHUX MOHSTHH: aToM,
MOJIEKYJIa, XUMHMUYECKHI 3JIEMEHT, MpPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAST W HEOJHOPOJHAsSI), BaJCHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas MW MOJIEKYJIspHass Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JOJS XUMHUYECKOIO
JJIEMEHTa B COCAMHECHUU, MOJISIPHBIM 00BEM, XUMHUYECKasl peakius,
KIaccupUKaUsl  PEaKIHil:  PEeakuu  COSAWHCHHs,  PEaKIUuu
pasNoKeHUsl, PEaKIHH 3aMEIIEHUs, peakuuu oOMeHa, 5K30- U
SHAOTEPMHUUCCKUE PEAKINH, TEIUIOBOW 3((deKT peakiuu, pacTBop,

MaccoBasda J0JIsd BEOICCTBA (HpOI_IeHTHaH KOHI_[eHTpaL[I/IH) B pacTBOPC

1.2

HWIUTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATUN U

MNPUMCHATD 5TH NOHATUS TPU OITMCAHWUN BCIICCTB U UX npeBpameHHﬁ

1.3

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS (HOpMyn

BEILIECTB U YPABHEHUN XMMUYECKUX PEAKLUN

1.4

PacCKpbIBaTh CMBbICJI 3aKOHOB COXpPaHCHUA MacCcChbl BC€IICCTB,
MOCTOSAHCTBA COCTAaBa, ATOMHO-MOJICKYJISIDHOI'O Y4YCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCaACIATh BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJIaccu(pUIMPOBaTh XUMHYECKUE pEaKuuu ([0 YUCIy M COCTaBy

y4acTBYIOIIMX B PEAKLUU BEIIECTB, 10 TEIUIOBOMY 3 (heKTy)

1.7

BBIYUCIISITb OTHOCUTCIIBHYIO MOJICKYIIPHYIO W MOJIAPHYIO MACChL

BCIICCTB




1.8

BBIYHCIISITh MAacCOBYIO JIONIO XMMHYECKOTO dJeMEHTa Mo (opmyie

COeIUHEHU,

1.9

BBIYUCIIATH MaCCOBYHO JJOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHUS — HAOIIO/ICHUE,
W3MEpPCHHE,  MOJCIMPOBAHUE,  OKCHEpUMEHT  (pealbHbId U

MBICJICHHBIH )

ITo Teme: «BaxHenmue nNpeacTaBUTENId HEOPraHUYECKUX BEILIECTB»

2.1

PaCKpbIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSTHH. OKCH A,

KHUCJI0Ta, OCHOBaHUE, COJIb

2.2

ONpPENENATh MPUHAUICKHOCTh BEHIECTB K OMNPEIeIEHHOMY Kiaccy

COEMHEHUH 1o popmynam

2.3

KJ1accu(UIMPOBATh HEOPTAHUUECKUE BEIIECTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
BEIICCTB PA3JIMUHBIX KIJIACCOB, MOATBEPKIas OMHUCAHHE MpPUMEPaMHU

MOJIEKYJIAPHBIX YPABHEHUH COOTBETCTBYIOLIUX XUMHUECKUX PEAKLIUN

2.5

MpOTHO3UPOBATH CBOICTBa BE€IICCTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOT'O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_IeHI/II\/'I B PA3JIMYHBIX YCIIOBUAX

2.6

ClleIoBaTh IpaBMJaM TOJb30BaHUS XUMUYECKOH TOCYIOW H
na0opaTOpHBIM 00OpYIOBaHMEM, a TAKKE MNpaBWiaM OOpalleHus ¢
BELIECTBAMU B COOTBETCTBHM C HWHCTPYKLHUSMHU 10 BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO U COOMpPaHUIO
ra3000pa3HbIX BemlecTB (BOJOpOJa M KHCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB € OINpPEACIIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUUECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPAcTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO

UHIUKATOpOB (JTakMyc, heHondTanenH, METUIIOPAHK U APYTHUE)

2.7

IIPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMHUYECKOM peaKkuu

ITo Tteme: «llepuommyeckuii 3akoH u Ilepuomuueckas cucrema
xumuueckux snemeHToB . WM. MenneneeBa. CTpoeHue aToMOB.

Xumunueckas cBsi3b. OKHCIUTENBLHO-BOCCTAHOBUTEIILHBIE peakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHH: SAPO aToOMa,
JNEKTPOHHBIA CIOW aTroma, aroMHas OpOWTanb, paauyc aroma,

XUMHUYCCKasd CBA3b, IOJIpHAd W HCUOJIAAPHAA KOBAJICHTHASA CBA3b,




QJICKTPOOTPpUIATCIBHOCTG, HOHHAasd CBA3b, HWOH, KaTUOH, AaHWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(I)I/ILII/IpOBaTL XUMHYCCKUC DJICMCHTbBI

3.3

ONMCHIBATh M XapakTepu3oBaTh TabnuuHyio Gopmy llepuoguueckoii
CHCTEMbl XHMHUYECKHX OJIEMCHTOB. pa3iinyaTh MOHATHS <IJIaBHAs
noarpymna (Arpymnmna)» u  «mobounas mnoxarpynmna (brpymma)»,

«MaJIple» U «OOJIbIIIHE NepUuoabl

3.4

packpsiBaTh cMbich llepuommueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MMEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB OT HUX MOJIO)KeHUs B Ilepumoanueckoit

CUCTEMC

3.5

COOTHOCHTh  O0O3HAuUEHWUs, KOTOphIE HMEITCS B  TalmuuIie
«Ilepunoanueckas cucTreMa XMMHYECKUX 3JIEMEHTOB JIL.H.
MenzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (cocTaB W 3apsj sapa, oOIiee 4ucio

AJIEKTPOHOB U PACHPEICICHUE UX O JICKTPOHHBIM CIIOSIM)

3.6

ONPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

ONpENeNATh BHJ XHUMHYCCKOW CBsI3W (KOBAJICHTHAs M HWOHHAs) B

HCOPraHNMYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

[To Teme: «BemiecTBO 1 XUMHUYECKAsT PEAKIUS»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHSTHUWA: pPacTBOP,
ANEKTPOJIUTHI, HEIJICKTPOJIMTHI, AJIEKTPOJIUTUYECKAS JAUCCOIUAINS,
peaKiuu MOHHOTO OOMEHa, KaTalu3aTtop, XMMHUYECKOE pPaBHOBECHE,
obpaTumbIe u HeoOpaTUMbIe peakiuu,
OKHUCIIUTEIHLHOBOCCTAHOBUTEILHBIE peaxiuy, OKHUCJIUTEID,
BOCCTAaHOBUTEJb, OKHUCIIEHHE M BOCCTAHOBJICHHE, aJUIOTPOIUS,
aMQOTEepHOCTh,  XUMHUYECKash  CBs3b  (KOBAJCHTHAs, HWOHHAafi,

MeTaHJ'II/IquKaH), KpucCTallinyeckasd peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUUYECKOU peaKkuu

1.2

HWIUTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATUN U

NPUMCHSATD 5TH NNOHATUS TPU OITMCAHWU BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISATh YPABHEHUSA JJIEKTPOJUTUYECKOM IUCCOLMALUU KHCIIOT,
LIEJI0YEH U COJIEH, IOJHBIE M COKpPAIUEHHbIC YPAaBHEHMS pEaKIUil

HOHHOI'0 00OMeHa

1.4

PACKpPbIBATH CYHIHOCTH OKHUCIHUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MIOCPE/ICTBOM COCTABJIEHUS AJIEKTPOHHOTO OajlaHca 3TUX peakni

1.5

IIPOBOJUTH PACUYETHI 10 YPAaBHEHUIO XUMUYECKOM peaKkuu

Ilo TtemaMm: «Hemeramnbpl M UX COEIUMHEHUA» U «MeTajuibl U HX

COCAUHCHUA»

2.1

XapakTepu3oBarh (OMKCHIBATh) OOMINE U ClICHU(UUSCKHE XUMUUECKHE
CBOMCTBA IIPOCTBIX U CIJIOXKHBIX BELIECTB, IOATBEpXKIas OIHUCAHUE
[IpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOLIUX

XUMHUUYECKUX PEAKLIMI

2.2

COCTaBJIAATh YpaBHCHHA peaKuHﬁ, MOATBCPIKAAOIUX CYIICCTBOBAHUC

TeHEeTHYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MMpOTHO3UPOBATH CBOICTBa BCUICCTB B 3aBUCUMOCTU OT UX CTPOCHMHA,
BO3MOKHOCTU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX

YCIOBUSIX

2.4

ClleZIoBaTh IpaBUJaM TOJb30BaHUS XHMUYECKOH TOCYIOW H
na0opaTOpHBIM 00OpYIOBaHHEM, a TAKKE NpaBWiaM oOOpalleHus ¢
BEUIECTBAMU B COOTBETCTBHM C HWHCTPYKLHUSMHU [0 BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO U COOMpPaHUIO

ra3000pa3HbIX BeulecTB (aMMUaKa U YIIIeKHCIOTO rasa)

2.5

MPOBOJUTHh PEAKIUH, MOATBEPKAANINE KAYECTBEHHBIH COCTaB
pPa3MUYHBIX BEIIECTB. pPACHO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomua, womun, kapbonar, Qocdar, cunukar, cynbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHUS, HOHBI H3yYEHHBIX METAIJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «Xumus U OKpyxKarolas cpega»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XuMuueckux mnouaruit: I[IJK

BCIICCTBA, KOPPO3Us MECTAILJIIOB

3.2

INPUMCHATL OCHOBHBIC OIICpaluU MBICIUTEIBHOM ACATCIBHOCTH —




aHalM3 W CHHTE3, CpaBHEHUE, 0000IIeHne, CHUCTeMAaTHU3AIIHIO,
BBISIBIICHHE MPUYMHHO-CIICJACTBEHHBIX CBS3€H — Ui HW3Y4YCHUS
CBOWCTB BEIIECTB M XHMHYECKUX PEaKIUH; €CTECTBEHHOHAYYHBIC
METO/bl TIO3HAHUST — HaONIOJIEHUE, H3MEpPEHHUe, MOJEIHpPOBaHUE,

IKCHEPUMEHT (peabHbIM U MBICIICHHBIN)




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1

HepBOHa‘-IaJILHBIe XUMHUYCCKHUEC ITOHATHA

1.1

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4Ye€lIOBEKa. XUMHUsS B CUCTEME HayK.
Tena u BemiectBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTue o METOJaX IMMO3HAHUA B XUMHH. YucTteie BCIICCTBA U CMCCH. CnocoObl

paszaeiieHust cMecen

1.3

ATOMBI U MOJICKYJIBI. XuMHYecKHe dieMeHThl. CHMBOJIBI XMMHYECKHUX

sneMeHTOB. [IpocThie U clioXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB.  OTHocuTenbHas  aTOMHasg — Macca.
OtHocuTenbHast MOJEKYIsIpHas Macca. MaccoBas 10J11 XMMUYECKOTO 3JIEMEHTA

B COCAMHCHHUH

1.5

KonuuectBo BemiectBa. Mosib. MossipHas Macca. B3anMocCBs3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€rel mo Qopmymnam

XUMHUYECKHUX COECIUHEHUN

1.6

dusnueckue U XMMHUYECKUE SBJICHHUS. XUMUYECKas peakius U €€ MpU3HAKU.
3aKOH COXpaHEHUs] Macchl BElIeCTB. XUMHUECKHe ypaBHeHus. Knaccupukarms

XUMUYECKUX PeaKIii (COSTMHEHUS, pa3JIoKEHUs, 3aMEeIICHHs, 0OMCHA)

1.7

XUMUYECKUN IKCIIEPUMEHT. 3HAKOMCTBO C XUMHUYECKOM MOCYIOH, C IIPaBUIAMHU
paborel B njabGopatopuu W mnpuéMamu oOparieHuss ¢ J1a0opaTOPHBIM
obopynoBaHueM, H3yde€HHE H OMNUCaHUEe (QU3NYECKHX CBOWCTB 0Opa3IoB
HEOPraHWYeCKUX BEUISCTB, HaOIIoNeHHe (Hu3MUecKux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPaHHE caxapa B CTYIKE, KUIICHUE M KOHJCHCAIMS BOJbI) U
XUMHUUYECKHX  (rOpeHue CBeuYd, NpPOKAJIMBaHUE MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KHCJIOTOW) sIBICHHWM, HAONIOJCHHE M OIMUCAHUC
NPU3HAKOB MPOTEKAaHHWS XUMHUYECKHX peakuuil (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJOpUAOM Oapus, paslioKeHUe
rugpokcuaa Meau(ll) mpu HarpeBaHuH, B3aMMOJCHCTBHUE XKele3a ¢ PaCTBOPOM

comu meau(ll), m3yuenue crocoOoB pasesieHus: cMecel (C MOMOIIBI0 MarHUTa,




¢GuIbTpOBaHUE, BBIMAPHBAHUE, TUCTUILISALUSA, XpoMmarorpadus), NpOBEICHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIIOJICHUE U ONTUCAHUE PE3yIbTaTOB MIPOBEACHUS
OIIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MacChl, CO3JAHUE MOJEIEH

MOJIEKY (IIapOCTEPIKHEBBIX)

Bakueiiue npeactaBuTeIM HEOPraHUYECKUX BELIECTB

2.1

Bo3agyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — sneMeHT M mpocToe
BelecTBO. HaxokieHue kucimopona B mpupoie, PU3MYecKHe U XUMHUYECKHE
cBoiictBa (peakimu ropenus). Oxcunpl. [Ipumenenue kuciaopona. CrocoObl
MOJIy4eHHUsI KHUCIOpoJaa B Jaboparopur M MPOMBIILIEHHOCTH. Kpyrosopot

Kuciopoza B npupoje. O30H — aJuloTpoIiHas MOAU(MUKAIUS KUCIOpOoia

2.2

TennoBoit >3pPeKT XUMUUECKON peaky, TePMOXUMUYECKUE YPABHEHHUSI, K30~
U SHAOTEPMHUUYECKUE PEAKMH. TOIUIMBO: yroib U METaH. 3arpsi3HeHUE BO3/1yXa,

yCUJIEHUE TTAPHUKOBOTO 3(dekra, pazpylieHue 030HOBOTO CII0s

2.3

Bonopon — anement u mpocroe BelecTBo. Haxoxxnenue Bogopoja B IpUPOIE,
¢u3nyecKue M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI TOJIyYEHHMS.

Kucmorts! 1 conu

2.4

MonsipHblii 00BEM ra30B. PacuéThl Mo XUMHYECKUM YpaBHEHHSIM

2.5

®usnueckue cBoWicTBa BoAbl. Boxa kak pactBopurens.  PacTBOpBL
HaceplieHHbIe ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPUMOCTB BELIECTB B BOJE.
MaccoBasg nmons BellecTBa B pacTBOpE. XUMUYECKHE CBOMCTBA BOJBI.
OcHoBanust. Ponb pacTBOpoB B NMpUpOJE M B KU3HM denoBeka. Kpyrosopot
BOJAbl B IpUpOJE. 3arpsA3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHMCTKA

MpUPOAHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccugukarms
OKCHJIOB:  cojieoOpasyroie (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) U
HecosieoOpa3yromue. Homenknarypa okcugoB. dusmyeckne u XUMUYECKHE

CBOMCTBa OKCUAOB. [Tonyuenue okcuaoB

2.7

OcnoBanmst. Kiaccudukauuss ocHOBaHMA: IIEIOYM M HEPACTBOPUMBIE
ocHoBanusA. Homenkiarypa ocHoBanuii. dusndyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [lomyuenue ocHoBaHUM

2.8

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucinor. duszmdeckue u
XUMHUYECKHE CcBOMCTBAa KuUCHOT. Pang axktuBHocTH MeTaiioB H.H. Bbekerosa.

[Tony4yenue kucnor

2.9

Comu. Homenknartypa coseil. @usznueckue M XUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue coien




2.10

I'eneTuyeckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUUECKUH  SKCHEPUMEHT. KadeCTBEHHOE OIpEJCNCHHE COJCpKAHUSA
KHUCJIOpOZa B BO3JyXe, IMOJIydeHHEe, cOOMpaHMe, paclio3HAaBaHUE W M3y4eHHE
CBOMCTB KMCJIOPOJAA, HAOIIOEHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM U
YCJIOBUSI BOBHUKHOBEHHMSI M TIPEKpalieHus ropeHus (moxapa), 03HaKOMJICHUE C
oOpa3llaMl OKCHJOB M OINHMCAaHME HUX CBOMCTB, MOJy4YeHUE, coOHMpaHue,
pacno3HaBaHHE W H3Y4YCHHE CBOICTB BOJOpoja (TOpEeHHE), B3aMMOJCHCTBHE
Bojiopoaa ¢ okcumoM mMeau(ll) (Bo3MOXKHO HMCIOIB30BaHUE BUICOMATEPUATIOR),
HaOrofeHne O00pasloB BEIIECTB KOJIM4YecTBOM 1 MoJib, HcCcieloBaHUE
0COOEHHOCTEH pacTBOpEHHS BEUIECTB C pa3IMYHOW PACTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MACCOBOM J0JIEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTalaMd (HATpUEM U KaJbIUEM)
(BO3MOYKHO ~HCIIOJIb30BaHHE BUACOMATEPUATIOB), OIPENCICHHE pPacTBOPOB
KACIOT M IIeJOoYed C IOMOIIbI0 HMHJIMKAaTOPOB, HCCIelIOoBaHUE 0Opa3IoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUs
OKpacKM HWHIMKATOpPOB B pPacTBOpax KHCIOT M INENOYel, H3ydeHue
B3aumoencTBus okcuaa menu(ll) ¢ pacTtBopoM cepHOW KHCIOTHI, KUCIOT C
MeTaJUIaMH, PeakIuii HeWTpaau3alyy, NoJyYeHne HepacCTBOPUMbIX OCHOBAHUIH,
BBITECHEHHE OJHOTO MeTajula JpYyrMM M3 pPacTBOpa COJIM, pELIeHHe
IKCIIEPUMEHTAIBHBIX 3a/ad M0 TeMe «BakHelmime Kiacchl HEOPraHUYECKHX

COeJUHEHUI»

[Tepuonnueckuii 3akoH u llepuoanyeckast cucteMa XUMUYECKUX DIIEMEHTOB
J.1. MenpeneeBa. CTpoeHue aToMOB. XuMU4ecKasi CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKITNN

3.1

[lepBble MOMBITKM KJIACCU(UKALMK XUMHUECKUX »HJeMEeHTOB. IloHsTHe o
IpyNIax CXOAHBIX 3JEMEHTOB (IIENOYHBIC W ILNEIOYHO3EMENBHBIE METaJlIBb,
rajoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIC

OKCHU Bl U TUAPOKCHUBL

3.2

IIepnoanueckuit 3axoH. [lepuoguueckas cucreMa XUMUYECKUX 31eMEeHTOB 1. 1.
Menpeneesa. KopoTtkonepuognas u JUIMHHOIIEPUOIHAS bopmbl
[lepuonnueckort cucremsl xumuueckux anemeHtoB J[.M. Menneneesa.
Ilepuoasl m rpynmbl. PU3MYECKUH CMBICI IHOPAIKOBOIO HOMEpa, HOMEPOB

nepuoJa v rpynIibl 3JICMCHTA

3.3

Crpoenue atoMoB. CoctaB aToMHbIX sifep. M3oTonbl. Dnekrponsl. CTpoeHue

AJIEKTPOHHBIX 000J704eKk aromMoB 1mepBbIX 20 XHUMHMYECKHX DIIEMEHTOB




IlIepuognueckoit cucremel .M. Menneneesa. XapakTepucTuka XUMUYECKOIO

3JIEMEHTA 110 €ro MoJjoKeHuto B [lepuonnueckon cucreme 1.11. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aToOMOB XHMHYECKUX DIJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TIpyNIIaM MU IEepUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u llepuonnyeckoil cucTeMbl XUMHUECKUX
JJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — y4€Hblli U

rpak1aHuH

3.5

Xumuueckass cBsizb. KoBasieHTHas (HOJsipHasl M HEMOJISIpHAs)  CBSI3b.

QHGKTPOOTPHLIEITCHBHOCTB XHUMHYCCKUX dJIeMeHTOB. MloHHAas CBS3b

3.6

Crenenps okucieHus. OKHCIMTEIHFHOBOCCTAHOBUTEIbHEIE pCaKkmuu. Hpoueccm

OKHCJICHHMS U BOCcCTaHOBJICHHUSI. OKHUCIMTEIN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUH DKCIIEPUMEHT: U3ydeHHe OOpa3loB BEIIECTB METAUIOB MU
HEMETAJUIOB, B3aUMOJCHCTBUE THIPOKCUAA LHUHKA C PACTBOPAMU KHCIOT H
LIEJI0YEH, IIPOBEICHUE OIIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPBI OKHUCIUTEIbHO-

BOCCTaHOBHTEJIbHBIX Peakiuii (ropeHne, peakiuu pa3aoKeHus], COSAMHECHNU)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

BemectBo n xumuueckas peakuus. Ilosropenue

1.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema xumMudeckux sieMenTos .M.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB NIEPBBIX TPEX IEPHUOJOB, KaJIMs, KalbLUUs U HUX
COCIMHEHUN B COOTBETCTBHUU C IMOJOKEHUEM HIEMEHTOB B llepmoauueckoi

CUCTCMC U CTPOCHHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHUABl XMUMHUYECKOM CBsI3U. THUIBI KpPHUCTaNIMYECKUX
pPEeLETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAILIMYECKON PEIIETKU
U BHUJA XUMHUYECKOH cBsi3u. Kiaccudukanus 1 HOMEHKIIATypa HEOpPraHHMYECKHX
BelecTB (MeXIyHapoJHas ¥ TPUBUAIbHAS). XUMUYECKUE CBOWCTBA BEILECTB,
OTHOCSAIIMXCSA K  Pa3jIMYHBIM  KJIACCaM  HEOPraHUYECKUX  COCIUHEHHH,

TCHCTUYCCKAsA CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccudukanusi XaMHYeCKUX peaKiii M0 pa3jIn4YHbIM MPpU3HAKaM (10 YUCITy U
COCTaBy YyYacTBYIOIIMX B PpEAKIUH BEIIECTB, MO TeIioBoMy 3(ddekry, mo

W3MEHEHHUIO CTENEHEH OKHCICHUS XHUMHYSCKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 YYaCTHIO Karaiu3aTopa). OK30- H  OJHIOTCPMHYECKUE PEaKIHH,

TEPMOXUMHUUYECKHUE YpaBHEHHUs. IIOHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

1.4

[Tonarue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHUECKUX peakuusx. [lonsTue o
TOMOTEHHBIX U TeTepOreHHbIX peakiusax. [IoHaTHe 0 XMMHUYEeCKOM paBHOBECHUHU.
@akTopbl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOH pEaKIMU U TIOJO0XKEHUE

XUMHUYCCKOT'O paBHOBCCHUSA

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuy, 3JIEKTPOHHBIN Oananc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHue  ypaBHEHMI
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX PEAaKIUM C HCIOJIB30BAHHEM METOJA

ANIEKTPOHHOTO OanaHca

1.6

Teopust AIEKTPOIUTUYECKON NUCCOLMALMU. DJIEKTPOJIUTHI U HEIJIEKTPOIIMTHI.
Karnonel, aHnonsl. MexaHu3M IUCCOLMALIMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
XxuMu4eckoi cBs3u. Crenenp auccouuanyy. CUibHbIC U CIa0ble 3IEKTPOIHUTHI.
Peakuuu MoHHOTO OOMEHA. YCIOBHS MPOTEKaHMs PEeakUUidi MOHHOrO oOMeHa,
IIOJIHBIE M COKpAIlEHHbIE WOHHBIE YpaBHEHMsI peakuuid. CBOWCTBa KHCIOT,
OCHOBaHMH M coJIel B CBeTe TNPEACTaBICHUNH 00 3JIEKTPOIUTHUYECKON

mucconuanuu. KauectBeHHble peakuiu Ha HOHBL. [loHATHE 0 THIpOIU3e conel

1.7

XUMUYECKUH SKCHCPUMEHT: O3HAKOMIICHHE C MOJICIISIMH KPUCTAUIMYCCKUX
PEIIETOK HEOPTaHWYECKUX BEUIECTB — METANIOB W HemertauioB (rpadura u
ajyiMasa), CJIOKHBIX BEHIeCTB (XJIOpWAA HATPHsS); MCCIICIOBAHUE 3aBHCUMOCTHU
CKOPOCTH XUMHUCCKOW pEakiMu OT BO3JCUCTBUS pa3IMUYHBIX (HAaKTOPOB,;
UCCIICIOBAHUE  3JICKTPONPOBOJHOCTA  PACTBOPOB  BEILECTB,  IMpolecca
JUCCOIMALIMN  KUCJIOT, Imiesoueii u cosied  (BO3MOXKHO — HCIIOJIb30BAHHUE
BUJICOMATCPUAJIOB); TPOBEJCHUE OIBITOB, HWUIFOCTPUPYIOUIMX TMPU3HAKU
MPOTEKAHMsI PeaKnii HOHHOTO 0OMeHa (00pa3oBaHUE OCajIKa, BBIJICICHUE Ta3a,
o0pa3oBaHue BOIbI); OTBITOB, HIUTFOCTPUPYIOIIUX HPUMEPbl OKHUCIMTEIBHO-
BOCCTAHOBMTEJIbHBIX peakiuii (ropeHue, peakiul pa3jioKeHUs, COCAUHEHHUS);
pacro3HaBaHKE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYeCTBECHHBIX PEAKIIUN

Ha MOHBI, PCHICHNUE 3KCIICPUMCHTAJIBHBIX 3aJ1a4

Hemeramnsl u ux COCIUHCHUA

2.1

OOmiast  xapakrepucTtuka rajmoreHoB. (OCOOEHHOCTM CTpPOEHHsS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne U (pu3nyeckre CBOMCTBa MPOCTHIX
BELIECTB — TaJOreHOB. XHUMHYECKHE CBOWCTBA Ha IIpUMEpPE XJopa
(B3aMMOJICHiCTBIE C METaJUIaMH, HEMETaJUIaMH, MIeN04aMu). XJIOPOBOJOPOI.

ConsiHast KMCII0Ta, XUMHUYECKHE CBOWCTBA, MOIy4YEeHHE, IpUuMeHeHue. [leiictBue




XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHM3M YeJIOBEeKa. BaxkHelue XJIopuabl U UX

HAaX0’JICHUE B MPUPOJIE

2.2

OOmas xapakrepuctuka s1eMeHTOB VIA-rpynmel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u puznyeckre cBOcTBa
MPOCTBIX BEUIECTB — KHUCIOpOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKALNAN
KHCIIOpOJIa U cepbl. XUMHUYECKHE cBoMcTBa cepbl. CepoBOAOPOJ], CTPOCHHE,
¢usnyeckue M XUMHUYecKHe cBOWCTBA. OKCHIBI Cepbl KaK IpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHCIOTa, (pu3ndeckue U XUMHUYECKHE CBOMCTBA
(oOue Kak MpeicTaBUTENs Kiacca KUCIOT M crenuguyeckue). XUMHYSCKUe
peakuuu, JeKale B OCHOBE MPOMBIIIICHHOTO CHOc0o0a IMOJy4eHHsI CepHOM
kucnotTel. Ilpumenenne. Conm CepHOM KHUCIIOTHI, KaueCTBEHHAs pEakIUs Ha
cynbdar-uoH. Haxoxaenue cepbl u e€ cCoeMHEHHH B mpupoje. XUMHUYECKOe
3arpsi3HEHHE OKPYXKAIoLIeH Cpelbl COCTUHEHHSIMH Cepbl (KHUCIOTHBIE IOXKIH,

3arpsAA3HCHUC BO3JyXa U BO,Z[OéMOB), CIIOCOOBI €ro MpeaAOTBpALICHHUA

2.3

OOmas xapakTepucTuka 37eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEepPHBIE CTEIICHH OKUCIICHUS. A30T, paCIpOCTpaHEHHUE B TIPUPOJE,
¢dusnyeckrue U XuMuueckue cBoiicrsa. Kpyrosopor a3ora B npupoje. AMMUAK,
ero (u3MYecKkue M XUMHUYECKUE CBOICTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (u3MYecKMe M XUMHUYECKHE CBOICTBA, IpPHUMEHEHHE.
KadecTBeHHast peakuusi Ha MOHbI aMMOHUS. A30THasi KUCIIOTa, €€ MOJIydeHHUE,
¢u3nueckue M XUMHYECKHMEe CBOMCTBa (0OIIME Kak MpEACTaBHUTENs Kiacca
KUACIIOT M crnenuguyeckue). Vcrnonp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MMHEPAJbHBIX yJ0OpeHuil. XUMHUUECKOe 3arps3HEHUE OKpYyKarollen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIIOTHBIC JIOXKIH, 3arpsi3HEHUE BO3IyXa, TTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtorponHsie Mogupukauu (hocdopa, GU3NUECKUEe U XUMHUUECKUE
cBoiictBa. Okcua dochopa(V) u dochopras kuciaora, Qu3HUECKUE U
XMMHUYECKHE CBOMCTBa, moiydeHue. lcronp3oBanue ¢ochaToB B KayecTBe

MUHEPAIbHbIX YA00peHH

2.5

OOmas xapakrepuctuka sieMeHTOB |V A-rpynmel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTEpPHbIC CTEMEHW OKUCIEHHUS. YTJIEepoJ, aJUIOTPOIHBIE
Moau(UKaUK, pacnpocTpaHeHUEe B Npupojae, (u3MuecKkue M XUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopor yriepona B npuposae. OKcuisl yriepona,
ux (u3NYecKue M XUMHUYECKHE CBOICTBA, JCHUCTBHE HA J>KUBBIE OpPraHU3MBI,

MOJIydeHUE U MPUMEHEHHE. DKOJOrHYecKre npooOaeMbl, CBSI3aHHbIE C OKCHIOM




yoiiepona(lV); rumoresa ri00aibHOrO MOTEIUICHUS KJIMMAaTa;, MapHUKOBBIM
apdekr. YronmpHas KucioTa W €€ CONMu, MX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, MoNydeHHe W TpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO3SMCTBE

2.6

[lepBoHauanbHbIe TMOHATHUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yroiepoga (MeTaH, 3TaH, STHJICH, AalleTWJICH, 3TaHOJ, TJIHMICPHH, YKCYCHas
kuciora). Mx cocraB u Xumuueckoe crpoeHue. [loHATHE O OHMOJIOTHYECKH
BAOKHBIX BEIIECTBAX: XHpax, Oeikax, yrieBoJaXx — M WX pPOJIU B KHU3HU
yeloBeka. MarepuaibHOe €IUHCTBO OPraHMYeCKMX M HEOPTaHMYECKHX

COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue ¥ XHMMUYECKHE CBOMCTBA, IMONy4YeHUE U
npumenenne. CoenuHeHHUs KpeMHHUs B npupoje. OOurue mpenctaBieHus o0
okcuze kpemuusi(1V) u kpemHueBoit kucnore. CHIIMKAThI, UX UCIIOJIL30BAHUE B
OBbITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaxxHele cTpouTeabHbIE MaTepHalbl:
KepaMHKa, CTEKJIO, LEMEHT, OeToH, jxene300eroH. IIpobiembr OezomacHOro

HCIOJIb30OBAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B MOBCEIHEBHOM JKHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT. U3ydeHHE O0pa3lloB HEOPraHWYECKUX BEIECTB,
CBOMCTB COJITHOM KHUCJIOTHI; IPOBEICHUE KAaYECTBEHHBIX PEAKLUUN Ha XJIOPUI-
MOHbI M HAaOJIIOJICHHE MPU3HAKOB HUX IPOTEKAaHMs; OIBITHI, OTpaKaIOIINE
(bu3nUecKre U XUMHYECKHE CBOMCTBA TaJIOTEHOB M UX COCIMHEHMH (BO3MOMXKHO
UCIIOJIb30BAaHUE BHUJCOMATEPHAJIOB); O3HAKOMIICHHE C 0OpaslamMH XJIOPUI0B
(raJIoTeHUIOB); O3HAKOMIJICHHWE C oOOpaslaMu cepbl M €€ COCAMHCHHSIMHU
(BO3MOXHO  HCIHOJIB30BAaHHME BHJICOMATEPUANIOB); HAOJIOJCHUE Mpolecca
oOyrnuBaHUs caxapa HoJ ACHCTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHCIOTHI;
U3yueHHE XUMHUYECKUX CBOMCTB pa30aBIIEHHOW CEpHON KHCIOTHI, MPOBEJCHUE
Ka4eCTBEHHOW peakuuu Ha cynb(ar-MoH | HAOIIOJCHHWE TMpHU3HaKa eé
MIPOTEKAHMsI; O3HAKOMIIEHUE ¢ (PM3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
coeMHEHUH (BO3MOXKHO —WCIIOJIb30BaHHE BHUJICOMATEpPHAIOB), OOpa3aMu
a30THBIX U GochHOpHBIX yIOOpPEHHUH; MMolyueHre, COOUpaHue, paco3HaBaHue U
U3y4YeHUE CBOWCTB aMMHUaKa; IMPOBEICHHE KAa4ECTBEHHBIX pEaKkLMi HAa HOH
aMMOHUST U QochaT-uOH M U3yYEHHE TPU3HAKOB UX IPOTEKaHU,
B3aMMOJICHICTBHE KOHLEHTPHUPOBAHHOHW a30THOH KHCIIOTHI C MeAbl0 (BO3MOKHO
UCIIOJIb30BAHUE BUJICOMATEPUAJIOB); H3YYCHHE MOJENEH KPUCTAUTHYECKHX
peméTok anmasza, Trpadura, (QymuiepeHa; O03HAKOMIIEHHE C MPOIECCOM

azicopOLMK PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IIPOTHBOra3a; MOJy4YeHHe, COOMpaHHe, paclo3HaBaHHE M M3Y4YE€HHE CBOWCTB
YIJIGKUCIIOTO Ta3a; IMpOBEJCHHME KadeCTBEHHBIX pEaKkUMid Ha KapOoHaT- u
CHWJIMKaT-MOHbl W M3yYEHHUE IPU3HAKOB MX IPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIIMEH CHJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe «BakHelne HeEMETAUIBI U UX COEIUHEHU»

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mras XapakTepUCTHKA XMMHUYECKUX JIEMEHTOB — METAINIOB HA OCHOBAHUU UX
nojioxkenus B llepuogmueckoin cucremMe xumMuueckux anemeHtoB .M.
MenneneeBa u ctpoeHust aroMoB. CTpoeHue MeTaioB. MeTtanueckast CBsi3b U
METaJUIMYecKasi KpUCTauIMuecKass pemérka. OJIEKTPOXUMMUYECKHH  psij

HaIPSHKEHUH METAJIIOB

3.2

dusnyueckue U XMMHYECKHE CBOMCTBa MeTaiioB. OO1ue crnocoObl NOIydeHuUs
MeTaiuioB. [loHsATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3un. Crutasl (CTanb, YyryH, JIOPATIOMUHUHN, OpOH3a) M X IPUMECHEHHE B

OBITY M IPOMBIIIUIEHHOCTH

3.3

[[lenounble MeTayuibl: moJIokeHHE B llepuoanyeckod cucteMe XMMHUYECKHUX
anemeHToB /.M. MeHaeneeBa; CTpoOeHUE UX aTOMOB; HAXOXKICHUE B IPUPOJIE.
dusnueckue U XMMHYCCKHE CBOMCcTBA (Ha mpuMepe HATpusl U Kajusi). OKCUIIbI U
TUAPOKCHABI HATpusi M Kauus. [IpuMeHeHHe WIENOYHBIX METAUIOB U HMX

COeIMHEHUN

3.4

IllemouyHo3eMenbHBIE  META/UIBI MarHuii ©M = KajJdbLIMM. TOJOXKEHHE B
[Tepuonnueckoit cucreme xumuueckux anemMeHToB .. MenneneeBa; crpoeHue
UX aTOMOB; HaxoXJeHue B mnpupone. Pu3nyeckue u XUMHUUYECKHME CBOMCTBA
MarHus W Kajblus. BakHedmue coeamHeHUs Kaiubius (OKCHI, THAPOKCHU],

coxn). XKEcTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHH S

3.5

AnromuHuil: nonoxxkenue B Ilepuoauueckoll cucTeMe XUMMUYECKMX 3JIEMEHTOB
J.1. MenneneeBa; crpoeHue aroma, HaxoxicHue B mnpupone. dusnueckue u
XMMHYECKHE CBOMCTBA aIOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCH/IA M THIPOKCUIA

AJIFOMHMHUA

3.6

Kenezo: nonoxenue B [lepuoauueckoit cucreme xumudeckux snementon J1.1.
MenpneneeBa; CTpOEHHE aTOMa;, HaxXOXKJIECHWE B npupone. Pu3nyeckue u
XUMUYECKUEe CBoicTBa jkene3a. Okcuipl, ruapokcuabl u conu xenesa(ll) u

xene3a(lll), ux cocras, cBolCTBA ¥ MOJyUCHUE

3.7

XUMUYECKUH IKCIIEPUMEHT. 03HAKOMJICHHE C 00pa3liaMy METAJJIOB U CIUIABOB,

X (U3UYECKUMHU CBOMCTBAMHU; M3YUEHHE DPE3YJIbTATOB KOPPO3UHM METAIJIOB




(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), 0CcoOeHHOCTEN
B3aMMOJICUCTBHMSI OKCHJIa Kbl M HATpusi C BOAOH  (BO3MOXKHO
UCIIOJIb30BAHUE BUJICOMATCPUAIIOB); HMCCIICJIOBAHUE CBOMCTB JKECTKOW BOJIBI;
mporiecca TOpPEHHsS JKele3a B KHCIopoje (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB); MPU3HAKOB MPOTCKAHHS KAUYCCTBCHHBIX PEAKIMii Ha HMOHBI
(MarHus, Kanbius, amoMmunus, nueka, xenesa(ll) u sxemesa(lll), memu(ll);
HAOJIIO/ICHUE M OMHUCAHUE MPOIIECCOB OKpAIMBAHKS IJIAMCHA WOHAMHU HATPHS,
Kaauss W Kaublus  (BO3MOXKHO — HCIOJIB30BAHHME  BHCOMATCPUAJIOB);
uccliieioBaHue aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS M THIPOKCHIA
IIUHKA, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeiine MeTasuibl 1

HX COCJIMHEHUSI»

XuUMus ¥ OKpYXKarolas cpena

4.1

HoBeie marepuanbsl u TexHonoruu. BemecTtBa U marepuasnbl B MOBCEIHEBHOU
JKU3HU 4YEJIOBEKAa. XUMHS U 30pOBbe. be3omacHoe MCIOJb30BAHUE BEIIECTB U
XUMHYECKUX peaknuii B ObITy. [lepBas momMomib Mpu XUMHYECKUX OXKOTaX H

OTPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxaromeit cpenst [TIK. Ponb XuMuu B pelieHHH SKOJIOTHYECKUX MPoOIeM.
[IpupoHbIE HMCTOYHHKH YIJIEBOAOPOAOB (YroJib, MPHUPOJHBIA ra3, HedTh),

IPOIYKTHI UX TepepabOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

4.3

XUMHUYECKUI SKCIIEPUMEHT: U3y4eHUE 00pa3loB MaTepuaioB (CTEKIO, CIUIaBbI

METaJJIOB, TIOJIMMEPHBIC MaTePHaIIbl)




INPOBEPAEMBIE HA OI'D ITO XUMHWHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA3OBATEJIbLHON
INPOI'PAMMBbBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPEAMETHBIM pe3yibTaTaM
0230BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pasopanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTU SIBJIGHMHM NPUPOIbI, MOHMMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKHM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIedl KyabTyphl M NPAKTHYECKOM
JeATEIbHOCTH YEJOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAHUC MCCTAa XUMUU CpCU NPYTIUX CCTCCTBCHHLIX HAYK

1.2

0 HAaYYHBIX MCTOJAX IMO3HAHUS, B TOM YHCJIIC SKCIICPUMCHTAIILHBIX U
TCOPCTUYCCKUX MCTOAAX HUCCIICAOBAHUA BCIICCTB W U3YUYCHUA
XUMHNUYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BATh MOJCIN JJIL

OOBSICHEHHUSI CTPOCHUS aTOMOB M MOJIEKYJT

1.3

o chepax nmpodeccruoHaTbHON ASITETbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTIKCHHUSX
XMMHUYECKOH HAyKd, YTO MO3BOJIUT OOYYaroIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoeit Oyayiiei npodeccuoHanbHON NesITeIbHOCTH
U cIenaTh OCO3HAHHBIA BBHIOOP XMMHHU Kak NMPO(UIBHOTO TpeaMeTa

TIpH Mepexojie Ha yPOBEHb CPEHETo 001Iero oopa3oBaHus

Brnanenue cucteMod XMMMYECKUX 3HAHUNM M yMEHUE IPUMEHSATH

CUCTCMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKJIKOYACT.

2.1

BOXHEHUIINE XUMHUYECKUE IIOHATUS. XHUMHYECKUM »dJIEMEHT, aToM,
MOJIEKYJIA, BEUIECTBO, MPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOJHAS U
HEOJHOPOJHAsi CMEeCh, OTHOCUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHAsh Macca, MOJISIPHBIM
00bEM, OKCHJI, KHUCIOTa, OCHOBaHHE, COJb (CpemHssA), XUMHUYECKas
peakuus, pPeaKIHU COCIMHEHUS, PEaKLUUU PA3JIOKEHHs, PpeaKIun
3aMeIICHUs, peakluu OOMeHa, TeroBo 3(ddekT peakuuu, 3K30- U
SHAOTEPMHUECKHE PEAKIMH, PACTBOP, MaccoBasl A0S XUMHUYECKOIrO
3JIEMEHTa B COCIMHEHUH, MAcCOBasi J0Js U MPOLIEHTHAsE KOHIIEHTpaLHs

BCIICCTBA B paCTBOPE, AAPO aTOMaA, BHCKTpOHHBIﬁ CJI0l aToMa, aTOMHas




opOuTanb, paaudyc aTroma, BaJIEHTHOCTh, CTENEHb OKHUCICHUS,
XMUMMUECKAs! CBSI3b, JIEKTPOOTPULIATENLHOCTD, ITOJIIPHAs U HENOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBSI3b,
KpHCTaIMYecKass pemérka (aTtomMHas, HMOHHAs, METaNIMYecKasi,
MOJICKYJISIpHAsl), MOH, KaTHOH, aHWOH, JJICKTPOJHUT M HEIJICKTPOJIUT,
SNIEKTPOJIUTUYECKAs]  JTUCCOLMAIMS, pEeaKlud HMOHHOTo OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  OKUCIUTENb U
BOCCTAHOBHUTENb, OKHCIEHHME W  BOCCTAHOBIEHHME, JIEKTPOJIM3,
XMMHUYECKOE paBHOBecHe, OOpaTHMble W HEOOpaTUMbIE peaKivy,
CKOpOCTb XUMHMUYECKOW peakuuy, karanuszarop, IIJK, xoppo3us

MCTAJIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIArarolle€ 3aKOHbl XHMHUU. 3aKOH COXPAHEHHS MaccChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHast ~ Teopus, TEOpHUs

BHCKTpOHHTquCKOﬁ Jucconuanmu

Bnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKIIFOUAOLIEH

3.1

YMEHHE MPaBUIHHO UCTOIb30BaTh H3yUCHHBIE BEIIECTBA U MAaTEPHUAIIBI
(B TOM uYuClie MUHEpalbHbIE YAOOPEHHUS, METaUIbl M CIUJIaBHI,
MPOJIYKTHl TEepepaboTKU MPUPOAHBIX HCTOYHHUKOB YIIEBOJOPOJIOB
(yrasi, mpupoaHOTO Ta3a, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha
MPOU3BOJICTBE U TOHUMAHUE 3HAYCHHS KUPOB, OCIKOB, YTIEBOJOB
JUI OpTaHM3Ma YeJI0BEKa; yMEHUE MPOTHO3UPOBATH BIUSHUE BEIICCTB

U XUMHYCCKUX IPOLCCCOB HAa OPraHu3M 4YCJIOBCKA U OKPYKANOIIYHO

MIPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMUYCCKHUC 3HAHHA CO 3HAHUAMU IOPYTUX

y4eOHBIX PEIMETOB

3.3

HaJIMYME OMbITa PabOThl C Pa3IMYHBIMM HCTOYHHKAMU HH(OpMaLH
no XUMUM (HaydHass M HAYYHO-TIONYJISIpHAsl JIUTEPaTypa, CIOBapH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHUE OOBEKTUBHO OLIEHMBATh MH(POPMALMIO O BEIIECTBAX, HX
IIpEeBpalICHUAX U  IPAKTUYECKOM  IIPUMEHEHUM UM  yMEHUE

HCIIOJIL30BaTh €€ IJId pCIICHU A y‘-ICGHO-HOBHaBaTCJIBHBIX 3aJa4

Bna;[eHHe OCHOBAaMH IIOHSTUIHOTO amnmnapara “ CHUMBOJHUYCCKOI'O

A3bIKa XUMUH JUISL COCTaBJICHUS (HOPMYJ HEOPTraHMYECKHX BEIECTB,




YpPaBHEHUN  XMMHMYECKMX  pEaKLUUW; OCHOBAMU  XUMHUYECKOU

HoMeHknaTypsl (IUPAC u TpuBHanbHOIM)

YMeHue 0OBACHATH CBsI3b MOJIOKEHUs diieMeHTa B llepuonndeckoii

CUCTCMC C YUCIOBBIMU XApPAKTCPUCTUKaAMHU CTPOCHUA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (cocTaB W 3apsj sapa, oOIlee YHuCIIo
ANIEKTPOHOB), PACHPE/CICHHEM »JIISKTPOHOB MO HSHEPreTHYECKUM
YPOBHSIM aTOMOB IMEPBBIX TPEX MEPHOOB, KaJHsl U KaJIbIIHs
IIpeacraBinenne O  NEPUOAUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKHX 3JEMEHTOB (pazuyc aroma, 3JIeKTPOOTPHLATEIBHOCTS),
6 NPOCTBIX W CIOXHBIX BEIIECTB OT IIOJIOKEHUSI D3JIEMEHTOB B
[Teproguyeckoit cucreme (B ManblXx TNEpHOAaX U  TJABHBIX
MOJIIPYIIIAX) U JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmeHnue kinaccupuIpoBaTh:
7.1 XUMUYECKUE AIEMEHTHI
7.2 HEOPraHUYEeCKHUe BEIIeCTBa
7.3 XUMUYECKUE PEaKLuu
8 YMeHue ornpenensrs:
81 BAJCHTHOCTh U CTENEHb OKUCIICHHS XUMHUYECKUX 3JEMEHTOB, 3apsi[
' MOHa
8.2 BUJI XMMMYECKOM CBSI3M M THUI KPUCTAINIMYECKOM CTPYKTYphl B
' COCIMHEHUSAX
8.3 XapakTep Cpe/ibl B BOIHBIX PACTBOPaX BEIIECTB (KHCIOT, OCHOBAHHIA)
8.4 OKUCIUTEIh U BOCCTAHOBUTEIIb
9 YMeHue XapakTepu3oBaTh (PU3NUYECKHUE U XMMHYECKHE CBOWCTBA!
NPOCTHIX BEIIECTB (KUCIOPOJZ, O30H, BOJAOPOJ, TIpadwur, ammas,
9.1 KpeMHUH, a3oT, ¢docdop, cepa, XJop, HATpui, KaIuid, MarHui,
KaJIbI[Ui, aIIOMUHUHT, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCH]IBI
9.2 metauioB |-11A rpynm, amromunus, memu (1), nmuka, xenesa (11 u
' [11), oxcunpr yriepona (Il u V), kpemuus (1V), azora u docdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30TuCTas, a30THas,
docdopHasi, yronpHas, KpeMHHEBasI KHCJIOTa ¥ UX COJIN)
9.3 IIPOrHO3UpPOBaTh U XapakTepU30BaTb  CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCLICCTB B
3aBUCHUMOCTH OT HUX CBOI>'ICTB, BO3MOXHOCTb IMMPOTCKAHUA XUMHNYCCKUX

HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJICKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLUM, B

10
TOM YHCIIE!
10.1 peakiuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEILHBIX PEaKIIUM
103 WUTIOCTPUPYIOIMX ~XMUMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (rpyrn) HEOpPraHMYECKUX BEIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3AUMOCBS3b MEX1y HUMU
11 YMeHue BEIYUCIATD (IIPOBOIUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYISAPHYIO M MOJISIDHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUHU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB
114 [0 YpaBHEHUSM XUMHUYECKUX pPEaKIMid W HAXOAUTh KOJIUYECTBO
' BEIIeCTBAa, 00bEM M MacCy peareHTOB WM IPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMH  HAay4dyHOro rmo3HaHus  (HaOnropeHwue,
121 U3MEpEHHE, SKCIICPUMEHT, MOJICIIMPOBAHKE) ITPU U3yYCHUH BEIICCTB U
' XUMUYECKUX SIBJICHUH; yMeHue cQopMyIupoBaTh Mmpoliemy u
MIPEMJIOKUTD IIyTU €€ PEIICHUS
122 Oe3omacHON pabOThl C XMMHYECKMMHU BEIIECTBAMH, XUMUYECKOU
' MOCYZIOM U Ja00paTOpHBIM 000PYIOBAHUEM
IpaBUIIAMH 0€3011aCHOT0 OOPAIIEHUS C BEIIECTBAMHU, UCTIOIb3YeMbIMU
B MOBCEIHEBHON KU3HU, MPABUIAMU MTOBEICHUS B LEIIX cOepeKeHUs
123 3I0pPOBbsl M OKpYXKAroleld INPUPOIAHOW Cpelbl, NOHMMAHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa >KHMBBIC OPraHM3MbI OTPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W MPEIOTBPAICHHUS UX BPEIHOTO
BO3CUCTBUSA
13 Hanuyne nmpakTH4ecKuX HAaBBIKOB IUIAHUPOBAHHS U OCYLIECTBIICHUS
CJIEAYIOMINX XUMHUYECKUX IKCTIEPUMEHTOB!
131 U3y4eHHE U ONHMCaHue (PU3MUECKUX CBOMCTB BEUIECTB; O3HAKOMIICHUE

C q)HBI/I‘-IGCKI/IMI/I u XUMHNYCCKHMMH SABJICHUSAMU, OIIBITHI,




WJUTIOCTPUPYIOLME IPU3HAKY IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecei

13.3

MOJIY4YCHHEC KHUCIOpOJa H HU3YUCHUC C€TO CBOﬁCTB; IOJIYYCHHC
BOJOpPOAa U U3YUCHHUC €TO CBOfICTB; MOJIYYCHUC YIJTICKHCIIOTO ra3a u

HU3YUCHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM  JOJIEH

pacTBOPEHHOTO BELLIECTBA

13.5

IIPUMEHEHUE UHIUKaTOPOB (maxmyca, METUJIOpaHKa u
¢denondTanenHa) AN ONPENENCHUST XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

UCCIIEIOBAHUE U OIIMCAHUE CBOWCTB HEOPraHWYECKMX BELIECTB
pas3IMUHBIX KJIACCOB; U3yYEHUE B3aUMOEHUCTBHS KHCIOT C METAIJIaMH,
OKCHJIAaMH  METAUIOB,  pPacTBOPUMBIMH M HEPacTBOPUMBIMU
OCHOBAaHWSIMH, COJISIMHM, IIOJIy4EHHE HEpPAacCTBOPUMBIX OCHOBAaHUM;
BBITECHEHME OJHOIO MeTajyla JpyrdM W3  pacTBOpa  COJIH;
uccineoBaHue aM(OTEpHBIX CBOMCTB T'HJIPOKCHAOB ATIOMHHHUS U

UHKA

13.7

PCIICHHUE 3KCIICPUMECHTATIBHBIX 3aJ1a4 110 TCMaM: «OCHOBHBIC KJIACCHI
HCOPraHN4YCCKUX COQHHHGHHﬁ>>; ((3J'ICKTpOJII/ITI/I‘-IeCKaH
JUccoLanus», «Baxxnenmme HeMeTamabl M HX COCIMHCHU I,

«Baxkueinine MeTauIbl U UX COSTUHECHUI»

13.8

XUMHUYECKHUE AKCIIEPUMEHTHI, WUTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUS PeaKlMii MOHHOro OOMEHa; KaueCTBEHHBIC pPEaKlUd Ha
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOpPaxX HOHBI. XIOPHI-, OpOMHI-,
woaun-, cymbdar-, docdar-, kapOboHaT-, CHUIMKAT-AaHHOHBI,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUSI, MarHus, KajbIUs, aTFOMHHHUS,

xenesa (2+) u xxenesa (3+), meau (2+), ruHKa

14

YmMmenue:

14.1

NPEACTAaBIATh PpE3yJAbTAaThl JKCIIEpUMEHTa B (GOpME BBIBOJOB,
JI0Ka3aTenbCTB, TpaUKOB M TaOMUI] W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATb CBA3U MCKAY PCaAJIbHO Ha6JIIO,Z[aCMLIMI/I XUMHNYCCKHUMU
SABJICHUAMU U NIPOLECCaMU, IMTPOUCXOAAIUMU B MAKPO- U MUKPOMUPC,

OOBSICHATH IPUYMHBI MHOTOOOpa3Msl BEIIECTB




HEPEYEHDB 3JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKHUEC ITOHATHA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3aenieHus: cMeceit

1.2

ATOMBI W MOJICKYJIBI. XuMuyeckue d3yeMeHThl. CHMBOJBI  XHMHUYECKHX

9JICMCHTOB. HpOCTLIC n CJIOKHBIC BEIICCTBA.

1.3

Xumunueckas popmyina. BareHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocHTelIbHAsT aTOMHAas Macca.
OTHOCUTENLHAS MOJICKYJIIpHas Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCIMHCHUHA

1.5

KomuyectBo BemiectBa. Mok, MonsipHass macca. MossipHblii 00bEM ra3o0B.

Bzaumocs3b KOJIMYCCTBA, MACCHI U YHCJIa CTPYKTYPHBIX CAUHUI] BCIICCTBA

1.6

dusznuecKkue U XUMUYECKUE SBJICHUA. XUMHUUYECKAs peakuus U €€ IPU3HAKU.

3aKoH COXpaHCHU MACChI BCUICCTB. XHUMHUUYECKHE YpaBHCHHUA

[lepuonnueckuii 3akoH u llepuonnueckas cucTeEMa XUMHUYECKUX JIIEMEHTOB

J.1. MenpeneeBa. CTpoeHHne aTOMOB

2.1

Ilepunoanueckuit 3akoH. Ilepuonnueckas cucreMa XMMUYECKUX di1eMeHTOB J[.1.
Menneneesa. Ilepuonsl u rpynmnbsl. @U3NYECKUNA CMBICH IOPAIKOBOIO HOMEPA,

HOMEPOB IIEPUOJIa U TPYIIILI IJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX sep. M3oronsl. Onexktponbl. CtpoeHue
ANEKTPOHHBIX O0OJouek aromMoB TmepBbIX 20 XHUMHYECKHX DIIEMEHTOB

[Tepuonnueckont cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XUMUYECKHX 3JEMEHTOB IEPBBIX TPEX
NEepUOJIOB, Kajus, Kaublus (pamuyca aTroMOB, 3JEKTPOOTPULATEIEHOCTH,
METAUTMYECKUX W HEMETAUIMYECKUX CBOWCTB) M HMX COCIUMHCHHHA B
COOTBETCTBUU C IIOJIOKEHHEM dJIeMEHTOB B Ilepuoauueckoil cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumuueckass cBs3b. KoBasieHTHass (moyisspHas W HEMOJSPHAs)  CBS3b.
DNeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  3leMeHTOB.  MoHHas  CBS3b.

Meranmnnueckast CBSI3b




3.2

Tumel  kpucTaJUIMYeckuX pemérok (aroMHas, HWOHHAs, METAJUIMYEecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOHN CBSI3U

Baxwueiimue mnpeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramwibl U ux

COCIUHCHU. Mertamisl 1 UX COCINHCHUA

4.1

Knaccudukamuss u HOMEHKJIATypa HEOPTraHHMUYECKHUX COCJAMHEHHH: OKCHJIOB
(coneoOpazyromiue: OCHOBHBIE, KHCITIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpasyrolue; OCHOBaHHMM (IMIENOYM M HEPACTBOPUMBIC OCHOBAHUS);
KUCIOT  (KUCIIOpOJICONCepKAIIUE UM OCCKUCIIOPOJHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); coJie (CpeIHUX M KHCIIBIX)

4.2

duzpyueckue MW XUMHYECKHE CBOMCTBA IPOCTBIX  BCIICCTB-HECMCTAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOJIa, cephl, a30Ta, ¢pocdopa, yriepoaa, KpeMHHUs

4.3

@U3NYECKUE U XMMHYECKHE CBOMCTBA NPOCTBIX BEIIECTB-METAJUIOB: JIUTHS,
HaTpusi, Kajlds, MarHus W KaJbLMsl, aJIIOMUHUS, Kejie3a. DIEeKTPOXUMUUYECKUI

psA HAIPSKEHUN METauIoB

4.4

DU3NYECKUE U XMUMHUYECKHE CBOKMCTBA BOJOPOIHBIX COCAMHEHUW HEMETAIJIOB!

XJIOPOBOAOPOJa, CEPOBOJOPOJIA, AMMHAKa

4.5

dusnueckue U XMMHUYECKHE CBOMCTBA OkcumoB HemetawioB: cepbl (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Ionyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumuyeckre cBoiictBa okcunoB: MetawioB IA-IIA rpymn, nunaka, memu(ll) u

xene3a(ll, 111).ITonyuenue OkCHI0B METAIIOB

4.7

XUMHYECKHE CBOWMCTBA OCHOBaHHMW M aM(OTEPHBIX THAPOKCHIOB (Ha TMpHMepe
THJIPOKCUIIOB ~ QJIFOMUHUS, OKele3a, IMHKa). [lojydyeHHWe OCHOBaHUU W

amM(OTEPHBIX TUAPOKCH/IOB

4.8

OOmne XMMHUYECKHE CBOMCTBA KHUCIOT. XJIOPOBOJOPOJHOM, CEpOBOIOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocdopHO, KpeMHHEBOH, yroibHOU. OcoObie
XMMUYECKHE CBOWMCTBA KOHLUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

[Tony4yenue kucaor

4.9

OOmume xuMuYecknue cBoicTBa cpeanux coeil. [lomydenue conei

4.10

[Momyuenue, coOupaHue, pacrmo3HaBaHUWE BOJAOPOJA, KHCIOpPOJAa, aMMHAKa,

YIJIEKUCIIOTO Ta3a B JabopaTopuu

411

[TomyyeHne amMmmuaka, CEpHOM M a30THOM KHUCIOT B MPOMbINUIEHHOCTH. Obmiue

crocoObl MOJYYEHUS METAJUIOB




412

I'eneTuyeckas CBA3b MCXKAY KiIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUUeCKUX peakuuid MO Pa3IMuyHbIM IPU3HAKaM: TI0 YHUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEaKLUUU BEIIECTB, MO TeruioBoMy 3¢ddekry, mo

W3MEHEHHIO CTEIICHEH OKUCICHUS XUMUUECKUX PJIEMEHTOB

5.2

TennoBoit 3¢ hexT XUMUYECKON peakIuy, TEPMOXUMHUYECKHE ypaBHEHUS. DK30-

U SHJOTEPMUYECKUE peakuu. TepMOXUMUYECKUE YPAaBHEHUS

5.3

OKHCIUTENPHOBOCCTAHOBUTENIBHBIE peakuuy. OKHUCIUTENN U BOCCTAaHOBUTEIHM.
[Ipomieccbl  OKMCIEHHMST M BOCCTAHOBICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIIHHOM pcakuuun

5.4

Teopust rnekTpoauTUYECKON nucconanuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEANEeKTPOJIUThL. CHIIbHBIC U CITa0bIe AMEKTPOIUTHL. CTeneHb AUCCOIUAIIT

5.5

Peakiuu moHHOrO OOMEHa. YCIIOBHSI NPOTEKAHUS peakluid MOHHOro oOMeHa,

IIOJIHBIC U COKPAILEHHBIC HOHHBIE YPABHEHUS PEaKLIUU

XHMHS U OKpYyKarolias cpena

6.1

Bemectea u marepuansl B INOBCEIHEBHOM KW3HM 4eloBeka. be3omacHoe
WCIOJIb30BaHME BEIIECTB U XUMHYECKUX pEaKUuid B J1a0OpaTOpuu M OBITY.

HepBaﬁ noMoIub Npru XUMHYCCKUX O0KOIr'aX U OTPABJICHUAX

6.2

XuMHUYECKOe  3arps3HCHUE OKpYKaromed cpeabl  (KHCIOTHBIE — JOXKIH,
3arpsi3HEHHE TI0YBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MHpEeIOTBPAIICHUS
[Ipenenvuas nomyctumas konueHTparus BemiectB (IT1/1K). Posnbs xumuum B
pelIeHNH HKOJIOTHUECKUX MpolieM. VYCWIeHHe MapHUKOBOTO 3¢dexTa,

pa3pyLICHNE 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, azora, dochopa, yriaepojaa, KpEeMHHS M UX COCIHUHEHHH B
ObITYy, MEIMIMHE, NPOMBIIUICHHOCTH W CEJIbCKOM Xo3siiicTBe. IlpuMeHeHue
METAUIOB M CIUIaBOB (CTajb, 4YyryH, IIOPAIIOMUHHNA, OpoH3a) B OBITY U
NPOMBIIUICHHOCTH MX coeAnHeHHud. [IoHsATHE 0 KOPpO3MK METaJIOB, OCHOBHBIC

CrocoOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[TpuposHbIe WCTOYHHMKH YrIeBOJOPOAOB (Yroib, MPHUPOAHBIA Ta3, HEPTH),

MPOAYKTHI UX TiepepadboTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIICHHOCTH

6.5

[lepBoHavanbHble TOHSATHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTH/ICH, 3TAHOJI, TJIMICPHH, YKCYCHAs KUCIIOTA).
[TonsTHE 0 OMONMOTMYECKH BaXKHBIX BEHIECTBAX: XKUPAX, OCIKaX, YIJIeBOJAX — U UX

POJIA B ’KU3HU YCIJIOBCKA




PacuéTrl:

7.1 1o opMynamM XUMHUECKUX COCIMHEHUIN
7.2 Macchl (MaccoBOit) J0JIM PaCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

METOAUYECKHUE MATEPHAJIbBI J1JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






