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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
Kosmn4yecTBo yacoB
No HaumeHoBaHue pa3jesioB u JJaexkTpoHHbIe (IM(ppoBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE PECYPChI
padoThI padoThI
Pa3nen 1.IlepBoHayajibHble XUMHYECKHE MOHATHSA
Xumusi — BakHas 00J1acTh
11 €CTeCTBO3HAHMS 1 5 5 bubmuoreka [JOK
' MPAKTHYECKOM JIESTETbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
12 BemecTBa 1 xXumm4aeckue 14 1 bubmnoreka IIOK
' peaxiuu https://m.edso0.ru/7f41837c
Wtoro mo pazneny 19
Pa3nen 2.BaxHeiinme npeacTaBUTe I HEOPraHUYECKHUX BellleCTB
21 Bosnyx. Kucnopon. [lonsatue 6 bubnnorexa [JOK
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12 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHX 4 bubmuorexa [IOK
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' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
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