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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1m0 XUMUM Ha YpPOBHE OCHOBHOro o001iero oOpa3oBaHuUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIIUTAHUS U C Y4ETOM KOHUENIMHU MPENOoIaBaHus yueOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX Oopranu3aiusax Poccuiickoit @eneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHM C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TakKe TpeOOBaHUM K
pe3ysbTataM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
o0y4aromierocsi, €ro MnpeAcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM  JJIi  CaMOpPa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHWE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIJl B 9KOJOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepaHusl ~ y4eOHOro mpeaMeTa, KOTOPbIM  SABJSIETCA  MEIarorMuecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepKaHHUsl MPOTrpaMMbl IO XMUMHUHU CHOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEAOBATEIBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX IMPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TpeACTaBICHUNA 00 JJIEKTPOJUTHUUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS W TMOJydYEHUsI
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEACTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KApTUHBI MHUpPA B JIOTHUKE
e€¢ CHCTEMHOW MpUPOAbI, IIEHHOCTHOTO OTHOIICHHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpyXalomMuil MUpy,
«buonorus. 5—7 knaccel» u «®u3nka. 7 Kiaccy.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETHUUECKUX TOJIOKEHUM,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
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OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-IIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE UHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEMaTHYeCKoe MpUOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABATENbHON MAESITENbHOCTH, Hay4dHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHSITh WX TPU PEHICHHH MpoOJieM B TOBCETHEBHOW JXU3HU U
TPYAOBOM JEATEIIBHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
IEJIECOO0PA3HOro TMOBEAEHUS B OBITY W TPYIOBOW MAESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP)KXAHUE OBYYEHMUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3esieHus] CMECEeH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsE aTOMHas —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUHU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYJ0H, MpaBwiiaMu padOThl B JTaOOpaTOpuu M
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIICHUE U KOHJCHCAIIUSI BOJABI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3ioxeHue TUAPOKCHIA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOJICHHWE W  ONHCaHUE  pe3ylIbTaTOB  IPOBEACHHS  OIbBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3j1€eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCIOpOoJla B JIabopaTopuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — aioTpornHas MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupose, (¢u3NYecKue M XHMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoMcTBa BOABI. Boma kak pacrBoputenb. PacTBOpBI.
HacpllieHHBIE M HEHACBIICHHBIE PAaCTBOPBL. PacTBOPHMOCTh BELIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HEeHUEe NMPUPOIHBIX BOA. OXpaHa U OUYUCTKA MIPUPOHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJOB:  coyieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) W
HecoseoOpasyromue. Homenknatypa okcugoB. Dusmueckne ©U XUMHUECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn axktuBHoctw MetannoB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHU.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE OIPEJIETICHUE COAECPKAHUS KUCIOpOAa B BO3AyXE, MOJYyUYCHHUE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHuss TopeHus (mokapa), O3HAKOMJIGHHE C O0pasllaMH OKCHUIOB U
OMKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpaHHE, PACHO3HABAHHE M HW3YUYECHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPEAEIEHHON
MAaCCOBOM JI0JIE PACTBOPEHHOrO BEUIECTBA, B3AMMOJCHCTBUE BOJIBI C METAJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),
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UCCIIeIOBaHWE O0O0pa3lloB HEOPraHWYECKUX BEHIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO METAJUIA APYTMM M3 PAacTBOpa COJIM, PEIIEHUE
JKCIEPUMEHTAIBHBIX 3a1ad 10 TeMme «BaKHeWIIMe KIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. [leprpoandeckas cucteMa XMMAYECKUX AIEeMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3NYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTtaB aToMHBIX sep. M3otonbl. Dnektponbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUs paJuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJIAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
I'PAKIaHNH.

Xumuueckass cBsi3b. KoBasieHTHas (mojisipHass M HEMOJSPHAsl) CBA3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHWHKA C pPACTBOPAMH KHCIOT W IIEJIOYEH, IPOBENCHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie ceaszu



Peanuzanyuss MeXIPEAMETHBIX CBS3el NPH HM3yYECHUHW XHMHHM B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH I OTACIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAyYHOT'O IIUKJIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJTMPOBAHNE, U3MEPECHHE, MOJICIIb, SIBIICHUE.

dusnka: Marepusi, aToMm, OJEKTPOH, TNPOTOH, HEWTPOH, HOH, HYKJIH],
W30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJA, DJIECKTPUUYCCKUN 3apsll, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3MYECKUE BEIIMYMHBI, ¢IUHUIIBI
M3MEpPEeHHUs, KOCMOC, TUTAaHETHI, 3BE31b1, CoHIIE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadms: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIC ITOPOJIHI,
TIOJIC3HBIE UCKOIIaeMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTtBo 1 XUMHYECKas peaKkuus

Ilepnonnueckuii 3akoH. Ilepruonnueckas cucteMa XUMUYECKHUX dJIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KM, KalIbLUHUs HU HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIEMEHTOB B llepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOM CBSI3H. THIBI KPUCTAIUIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K pa3IM4YHbIM KJaccaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHUYECKHUX BEILECTB.

Krnaccudukaims XuMUYeCcKUX peakiuid Mo pa3auyHbIM IpU3HAKaM (110 YHCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3(PQeKTy, o
U3MEHEHUIO CTETeHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUSI.

[Tonsatue o ckopoctu xumuueckod peakuuu. IloHstue 06 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsATHe 0 TOMOreHHBIX U TeTepOreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE 0 XMMHUUYECKOM paBHOBECHU. DAKTOPBI,
BIMSIOIIME HA CKOPOCTh XHMHUYECKOW pEaKUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. Cocraginenue YpPaBHEHUU
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIIOJB30BAaHUEM  METOAA
AJIEKTPOHHOT O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALUN. DIIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonbl. MexaHu3M JIHUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
XUMUYECKOM cBsizu. CTeneHb aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y ClIOBUS MPOTEKAHUsI peaKIIuii HOHHOTO0 0OMeHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIC YypaBHEHUs peakuuil. CBOHCTBa KHCIIOT,
OCHOBaHWM W COJIGMW B CBET€ TMPEACTABICHUNH 00 DJICKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIN3€E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYEeCKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaxiuu
OT BO3/ACWUCTBUA pPAa3IMYHBIX (PAKTOPOB, HCCIECIOBAHHE AJIEKTPOINPOBOIHOCTH
pacTBOPOB BEILECTB, IPOLECCAa AMCCOLMAIMU KHCIOT, IIEJIOYEed U COJIeH
(BOBMOXKHO  HCIIOJIb30BaHWE BHUACO MAaTEpUaJIOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  pPeakuuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCIICHHE Ta3a, OOpa30BaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX  PEAKIUN
(ropeHue, peakiuu pasjoXKEHUs, COSAUHEHUS), paclioO3HABaHUE HEOPTraHWYECKHUX
BEIIECTB C IIOMOUIbK0 KAUYECTBEHHBIX pEaKUWM HA HMOHBI, pEIICHUE
AKCIEPUMEHTAIILHBIX 33/1a4.

Hemerasibl 4 MX cOeIUHEHMS

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (HU3MIECKHE CBOWCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHYECKHE CBOMCTBA Ha [MpUMEpPE  XJIOpa
(B3auMOZICIICTBME C MeTaUlaMHu, HEMeTaylaMH, IlejJo4yaMu). XJIOPOBOJIOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydeHHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHW3M 4YelOoBeKa. BakHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IIPUPOLE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue W ¢Gu3MUecKre CBONCTBA
MPOCTHIX BEUIECTB — KUCIOPOA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOJa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHIOB.
CepHast kucnora, ¢(u3MYeckMe UM XMMHUYECKHMe CBoMcTBa (oOlIuMe Kak
NPENCTaBUTENsl Kjacca KHUCIOT W chenuuieckue). XUMHYECKHE PEeaKiluw,
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JeKalMe B OCHOBE IPOMBIIUIEHHOTO CIOC00a TOJIyYeHHsS] CEPHOM KHUCIOTHI.
[TIpumenenue cepHoil KUCTOTBL. CONM CEPHOM KUCIOTHI, KAUECTBEHHAS! PEaKIUs Ha
cynb(dar-uod. Haxoxxnenue cepbl U €€ COCIMHEHHA B Mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKAloIIed Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPe0TBpaIlleHUS.

OO6mast xapaktepuctuka saeMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKHUCIIEHUA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckre cBorictBa. KpyroBopot azora B nmpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONydeHue U npuMeneHue. Comu aMMOHMS,
uX pU3NYECKHe U XMMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MojydyeHue, (U3NYecCKUe M XMUMHUYECKHE
cBoiicTBa (0OmMEe Kak TPEACTAaBUTENsl Kiacca KHUCIOT W  crhenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B KayeCTBE MHUHEPAIbHbIX
ynoOpeHuii. XuMHUYIECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTUHEHHUSIMU a30Ta
(KUCIIOTHBIE JOXKIM, 3arpsa3HEHHE BO3lyXa, MOYBbl W Bomo&éMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKHUE CBOMCTBA.
Oxcun pocdopa (V) u dhocdhopHas kucnora, GU3NIECKUE M XUMHIECKUE CBOMCTBA,
nony4yenue. Mcnonp3oBanue pocdaroB B KaueCTBE MUHEPAIBbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 3eMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIECHMS.  YTJIEpOd,  aUIOTPOIHBIC
MOJU(PUKALNK, PACHPOCTPAHEHHWE B TMPUPOAE, (UBNYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyroopot yriepona B npuposae. OKCuibl yriepona, ux
duznueckue W XWMHUYECKHE CBOMCTBAa, JEHCTBME Ha KHUBBIE OPraHU3MBI,
NOJIyYUCHUE W TpPUMEHEHUE. DKOJOTMYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adexr. YronapHas KucioTa U €€ conu, X GU3NUECKHe U XMMHUYECKHUE CBOMCTBA,
nogyyeHue W mnpumeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnons3oBanue kapOOHATOB B OBITY, MEAHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
MPOAYKTHl UX mNepepaboTku (OEH3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMONOTMYECKN BaKHBIX BEHIECTBAX: KUpaX, OenKax, yriieBojax — U Ux
poIM B OKM3HM 4YelOBeKa. MarepuallbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCANHEHUM.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, INOJIyYE€HUE U
npuMmenenne. CoequHeHuss KpeMHHsT B mpupoge. OOmue mnpeacraBieHus o0
okcuse kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThl, UX UCIOIb30BAaHUE B
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OBITY, B IIPOMBIIIJICHHOCTH. BaxkHelIlne CTpouTeIbHbIE MaTepHalbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobaeMbl 6e30mMacHOro HMCMHOIb30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3I0OB HEOPraHUYECKHUX BEIECTB, CBOMCTB COJISHOW KHCIIOTHI,
IPOBE/ICHNE KaYeCTBEHHBIX pEaKuil Ha XJIOPHU-MOHBI U HAOIIOJCHUE MTPU3HAKOB
UX TPOTEKaHHUs, OMBIThL, OTpaxaroume (puanyeckne U XUMUYECKHUE CBOWCTBA
TaJIOTEHOB M MX COEIWHEHUH (BO3MOYKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasmaMmu  ceppl M €€  COEOUHEHUSMHU  (BO3MOXKHO  HCIIOJIBb30BAHHE
BUJICOMATEPUAsIoB), HAOMOEHUE Tpoliecca OOYIIMBaHUs caxapa IO JIEeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KUCJIOThl, H3Y4EHHE XHMMHMUYECKHX CBOMCTB
pa30aBIIEHHON CEpHO KUCIIOTHI, TPOBEACHHE KaUueCTBEHHOM peaklnu Ha cyabdar-
UOH U HaOJIofeHME IpHU3HaKa €€ MPOTEKAHHs, O3HAKOMJICHHE C (PU3MUECKUMHU
CBOWCTBaMH a30Ta, Qochopa W UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMATEPUaJoB), 0OpazliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOIydEHUE,
coOupaHue, pacrno3HaBaHWE W U3YYEHUE CBOICTB aMMHuaka, IpOBEACHUE
KaueCTBEHHBIX PEAKIMH HAa MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTBI C MEJBIO
(BOBMOKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANOB), U3ydeHUue  Moelen
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIIEHHE C
IpOIIECCOM  aICOPOLMU  PAaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM W
YCTPOMCTBOM MPOTUBOrasa, MojaydeHUue, COOMpaHue, Pacro3HaBaHUE U U3Yy4YEHHE
CBOWCTB YTJIEKHCIJIOTO ra3a, MpOBEACHUE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT M
CWIMKAT-UOHbBl M M3y4YE€HHE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKUMEN CHIMKAaTHOW NPOMBINUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenmue HeMETAIUIbl U UX COEAUHEHUSD.

MeTtanjibl 1 MX COeIMHEHUSI

OOmast XapakTepUCTUKAa XUMHUECKHUX JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmommueckonm cucreme XuMHYeCKHX diaeMeHtoB /[l H.
MenpneneeBa n crpoeHuss aToMoB. CTpOoeHHE MeTaJIoB. MeTraumueckas CBs3b U
METAUIMYECKass  KPUCTAUIMYECKAs  pelETKAa.  DJIEKTPOXMMUYECKHH Al
HaIpspKeHUH MeTaioB. OU3NYecKre U XUMUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crocoObl MoyiyueHus: MeTayuioB. lloHATHE O KOppO3MM METalJIOB, OCHOBHBIE
CcrocoObl 3amMThl UX OT Koppo3uu. CraBel (CTaldb, YYryH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.
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[[lemounsie MeTaJUIbl: NOJIOkKEHHUE B [lepruoguyeckoid cUCTEME XMUMUYECKHUX
anemenToB . M. MenzeneeBa, cTpoeHrue UX aTOMOB, HaXOXIEHUE B IIPUPOLE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcHabl U
TUAPOKCUABl HaTpusi W Kaius. l[IpuMeHeHue MIETOYHBIX METAUIOB U UX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepuognueckoii cucreme xumudeckux sneMmeHToB JI. M. MeHnneneesa, ctpoeHue
UX aTOMOB, HaXOX/IeHHE B npupoie. Pu3nueckrue 1 XMMHUUEeCKIE CBOMCTBA MarHus
U Kanblusa. BaxuHelline coequHEHUS KalblIUs (OKCUZ, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ YCTpaHEHMUS.

AmoMuHMiL: osokeHue B Ileproanyeckoil cucteMe XMMHYECKUX JIEMEHTOB
JI. . Menneneesa, CTpoeHHE aroma, HaxoxzacHue B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCH]IA
ATFOMHUHUS.

XKenezo: nmonoxenue B [lepuoguyueckoid CUCTEME XUMUYECKUX 3JIEMEHTOB [I.
N. MenneneeBa, crpoeHHe aroMa, HaxoxjaeHue B mpupone. dusnueckue u
XUMHYECKUE CBOMCTBA xele3a. OKcuabl, TuapoKcuanl U comu xenesa (1) u xxenesza
(1), ux coctaB, CBOMCTBA U MOJIYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C o0Opa3llaMd METalJIOB U CIUIABOB, HX (PU3UYECKUMHU
CBOMCTBaMH, M3YyYE€HHUE  pE3YyJbTAaTOB  KOPPO3UM  METAJIOB  (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOEHHOCTEW B3aUMOJIECHCTBUS OKCHJA
KaJbllid WU HATpPUS C BOJOW (BO3MOXXHO WCIIOJIH30BAHUE BHJICOMATEPHUATIOB),
VCCIIE[IOBAHUE CBOWCTB JKECTKOM BOJBI, IIPOLIECCA TOPEHUA JKEJIE3a B KUCIIOPOJIE
(BO3MOYKHO  HMCIOJIb30BAaHUE  BUJECOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlWi HAa MOHBI: MarHus, KaJbLMs, aJlOMHUHUSA, [IUMHKA, jKelie3a
(1) u xene3a (111), mequ (I1), HAOIFOACHHUE W ONMCAHHUE MPOIIECCOB OKPAIIMBAHUS
IJJAMEHU HWOHAMHW HATpHs, Kajausl W KajlblUHs (BO3MOXKHO HCIIOJIb30BAHME
BUJIEOMATEPHUAJIOB), UCCIIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA aTIOMHHUS
Y TUAPOKCH]IA [IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BaxHeiine
METAJUIbl U UX COETUHEHUS.

XuMHUSA U OKpPY:KaOUIas cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YeloBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momois mpu
XUMUYECKUX 0KOTax U OTPABICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaroled cpeabl (MpeaesibHas IOMyCTHMast
KOHIIeHTpaus BemecTs, nainee — [1JIK). Pons xumuu B perieHun SKOJIOTHUYECKUX
pooJIeM.
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Xumuueckuil IKCnepumenm:

u3ydeHrne o0pa3loB MaTepualioB (CTEKJO, CIUIAaBbl METAJUIOB, MOJMMEPHbIE
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBs3€d NMPU W3YyYEHHH XUMHM B 9 Kiacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATUH, TaK W MOHATHUH, SBISIFONIMXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--Hay4HOI'0 LIUKJIA.

OO1ue ecTeCTBEHHO-Hay4YHbIE MOHATHS: Hay4HbIH (DaKkT, THIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HaOIIOIEHNE,
SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEINb, SBJICHUE, IaPHUKOBBIN
3¢ (PexT, TeXHOIOTHS, MAaTEPUATIBL.

@dusuka: Marepus, aToM, DJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHZ,
M30TOMNbI, PAAUOAKTUBHOCTb, MOJEKYJA, 3JIEKTPUYECKUN 3apsiji, IPOBOJHHKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
peméTka, CIUiaBbl, (U3UYECKUE BEIWYUHBI, €AMHULIBI W3MEPEHHs, KOCMHUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, CoJHLIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOocHCTEMa, MHHEpPAIbHBIC
ya00peHHsI, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTBI, MUTATE/IbHbIE BEILIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIIIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaliuent o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKOM, TBOPUECKOM W JIPYTHX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUHU YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB,;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHHOW, WH(OPMAIIMOHHON M YHUTATENLCKOW KYJIBTYPBI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM
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JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHUE IOCIECACTBUN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIATAHMSI:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPACKTOPHUH MPOIODKEHUST 00pa30BaHMs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IIPaBHIT 0€301IACHOTO TTOBEICHHMS TIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJAbTYphl, OCO3HAHHS TIJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJIbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIE3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
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HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Yy4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMU MOHSITUSAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYUMHHO-CJICJACTBCHHBIC CBSI3M MEXKAY OOBEKTaMU H3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOUEHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
MpeoOPa30BBIBATH MUPOKO MPUMEHIEMbIC B XUMUHU MOJCIIbHBIC TIPECTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX IPEICTABICHUN BBIABISAT U XapaKTEPU30BaTh CYHIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
IPOTUBOPEUHUS B U3YyHAEMBIX MPOLIECCAX U SIBJICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAue€CTBE WHCTPYMEHTA
MO3HAHMS, a TaKXE B KauyeCTBE OCHOBBI JJi1 (POPMHPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YyMEHHE HaOJIojaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MPOJIETTaHHOM padoTe.

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HUHQPOPMAIIHIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;
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YMEHUE NPUMEHATh Pa3IMYHbIE METOABl M 3alpoChl NMPU IOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYIbTYPOW aKTUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCIONb30BaTh M aHAJIM3UpPOBAaTh B Ipolecce y4yeOHOH u
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora U (Wiu) JUCKYCCHH) TIO
CylmlecTBy  oOcyxaaemMol  TeMmbl, (OPMYIUPOBaTh CBOM  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  IMOJTYYCHHBIE  pe3ylbTaThl  MO3HABATEIbHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOW W MCCIENOBAaTENbCKOW  JCSATENIBHOCTH  MpPU  PELICHUU
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbBIE YHUBepcaibHbIe y4eOHbIe 1eiicTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
NO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
MCIIONIb30BaTh M AaHATM3UPOBATH KOHTEKCTHI, IPE/IaracMble B YCIIOBHH 3a/1aHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEp)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HAaydHble 3HAHHS, YMEHHUS U CIIOCOOBI
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nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUS, €ro  HMHTEPHpPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xonity o6y4yenus B 8 kiacce nmpeMeTHbIC Pe3yIbTaThl HA 6a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOHAS U HEOHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHsS, XUMHUYECKasl pPeakius, KIacCU(pUKAIUSI PEaAKIUH: PEeaKI[uu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKUE PEaKINH, TETIOBON 3P PEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAacCOBas JOJII BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSITUH W
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UJISI COCTaBJIeHUs (opMys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSIX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTraapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mmodouyHas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPTaHMUECKHUE BEIECTBa,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepru30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

MPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUECTBEHHOT'O
COCTaBa, BO3MOXHOCTH TPOTCKAHUS XWMUYECKUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO ~ MAcCChI
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEMHEHNs, MAaCCOBYIO JIOJIIO BEILIECTBA B PAaCTBOPE, NPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

NPUMEHSATH OCHOBHBIE OIEPALMH MBICIUTEIHHON JESITEIbHOCTH — aHalU3
W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMATH3aIlnio, KIacCU(PHUKaIIUIO,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — JIJISI M3YYEHHUS CBOMCTB
BEIIECTB M XUMHUYECKHUX PEaKIUi, EeCTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUsSI — HAOJIIOJEHUE, U3MEPEHHE, MOJAEIUPOBAHUE, IKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeIOBaTh  MpaBWJIaM  TIOJIb30BAaHUSI ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 000pYJOBaHUEM, a TaKKe IMpaBuiIaM oOOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKUHUSMH TI0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
ra3zoo0pa3HbIX BeEMIECTB (BOJOPOJIa M KHUCIOPOJa), IPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, penondranen, METUIOPAHK U APYTHE).

K xonIy 00y4yeHusi B 9 Kkjacce npeIMETHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYJia, HOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATENLHOCTD, CTENEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, PEAKIMA HOHHOTO
oOMEHa, Karaiu3aTtop, XWUMHUYECKOE pPaBHOBECHE, OOpaTUMbIe W
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HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTajlInyeckas), KpHUCTauIMuecKash pemérka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY I COCTaBlieHUs (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

ONPEAEIISTh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIACCY COEQUHEHUN Mo (opMmynaM, BUJ XUMHUYECKOU
CBs3U (KOBAJIEHTHAsl, MOHHAs, METaUNIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cmbicn llepunoanueckoro 3akona J[. W. Mengeneesa u
JIEMOHCTPUPOBATh €ro IOHMMAHHUE: OIKChIBATh W XapaKTE€pPU30BaATh
tabmmunyo ¢opmy [leprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynmna)», manbie u OOJdbIIME MEPUOMABI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMEIOTCS B IEPUOAWYCSCKONM TabnuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U HX COCIMHEHHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY d(PQEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM  O0OpYJOBaHMEM, a TaKXe TMpaBuja oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIUSIMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMU,  TOATBEPKIAIONMIMEC  KAYSCTBECHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OIMBITHBIM IYyTEM XJIOPHUI-, OpOMU/I-,
uonua-, KapooHar-, ¢ocdar-, CUIHMKaT-, Ccyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBl aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON ACATEILHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJII0JICHUE, W3MEPEHHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peajbHbId U
MBICJICHHBIH).
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TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosunuecTrBo 4yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BaykHas 00J1acTh
11 €CTEeCTBO3HAHMS U 5 9 bubmmoreka [JOK
' MPAKTUYCCKOMN eI TEIBHOCTH https://m.edsoo.ru/7f41837¢
YenoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peakuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6moreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonartue o kucmorax 3 1 bu6moteka [IOK
' 1 COISIX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubmoreka [IOK
' OCHOBaHHUSAX https://m.edso00.ru/7f41837¢c
OCHOBHEIE KJIACCHI bubmiorexa [IOK
2.4 . 11 1 1
HEOPraHUYEeCKUX COEMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 30

Paznea 3. Ilepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoanyeckuii 3aK0H 1
[Tepuonnueckas cucrema

bu6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHUYECKasl CBA3b. Eu6 10K
nOIMOTEKA
3.2 O - 8 1
KHCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmoreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edso0.ru/7f41a636
COCIMHEHHS
OO61mas XxapakTepuCcTUKa XMMHYECKHX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro no pazneny 25
Paznea 3. MeTaJsIBI M X COCIUHECHUS
bub6mmoreka [JOK
3.1 7| 4
Obmme CBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
bu6moreka [JOK
3.2 B 7| 16
aKHEHIINe METAIUILI U UX COSIUHEHUS httos://m.edsoo.ru/7f41636
Htoro no pazgeny 20
Pa3nen 4. XuMmus u okpyxamounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' m p https://m.edso0.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE BpeMst 3 bubmiorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo
Ne
Tema ypoka 4acoB
n/n
Bcero
[Ipenmet xumuu. Ponb XuMuu B )KU3HM YelioBeka. Tea u BemecTsa
[TonsiTrie 0 MeTOAAX MTO3HAHUS B XUMHH 1
3 [Tpaktuueckas pabota Ne 1 «IIpaBuia paboTsl B 1abopaTtopuu 1 NpuéMBI 0OpallieHus ¢ 1a00paTOPHBIM 1
000pyIOBaHUEM
4 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecen 1
5} [TpakTuueckas pabota Ne 2 «Pa3nenenune cmeceit (Ha mpuMepe OYUCTKU TOBAPEHHOM COJIN )» 1
6 ATOMBI U MOJICKYJIBI 1
7 XUMHUUYECKHE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB 1
8 [IpocThie U CIOKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1
10 3aKOH MOCTOSHCTBA COCTaBa BellecTB. XuMuueckas popmyia. BaleHTHOCT, aTOMOB XUMHUYECKUX 1
AJIEMEHTOB
11 OtHocuTenbHasg aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca 1
12 MaccoBast 1011 XUMHUYECKOI'O 3JIEMEHTA B COCTMHEHNUU 1
13 KonuuectBo BemectBa. Moibs. MosipHas macca 1
14 @U3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKasl peaKus 1
15 [Tpu3HaKyu U yCIOBUS NPOTEKAHUS XUMUYECKUX PEAKIUi 1
16 3aKOH COXpaHEHHUs MacChl BEIECTB. XUMUYECKUE YpaBHEHUS 1
17 Brruncnenns KoamuecTBa, MacChl BEIIECTBA 10 YPaBHEHUSAM XUMUYECKHX PEaKIUui 1
18 Knaccudukanus XuMu4ecKkux peaxiuil (coequHeHus, pa3iokKeHus, 3aMelleHNs], 0OMeHa) 1
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19 M. B. JIoMmoHOCOB — yuéHBbI-3HIIKIONEeAuCT. O000IIeHNEe U CHCTEMaTH3aIlus 3HAHUI 1
20 KoutponbHas pa6ota Nel mo teme «BemiecTBa U XUMHYECKUE PEAKITUI 1
21 Boznyx — cmech razoB. CoctaB Bo3myxa. Kucimopon — snemeHT u mpoctoe BemiecTBo. O30H 1
22 dusnueckre 1 XMMHUYECKUE CBOWCTBA KM CIOpo/a (peakiuu okucieHus, ropenue). [lonarue o6 okcumax 1
23 CriocoObI oTyYeHHst KUCIOpOo/ia B JTaO0OPaTOPUH U IPOMBIIIIIEHHOCTH. [IpuMeHenne kucnopoia 1
24 TennoBoii 3(heKT XUMHUECKON PEAKIUH, TOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U 1
DHJIOTEPMUYECCKUX PEaKIUIX
25 TonnuBo (HePTh, yronb U MeTaH). 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro NPeAO0TBpaIleHUs 1
26 [Tpaxktuueckas pabota Ne 3 mo teme «llonyduenue u codrpanue Kuciaopoaa, H3y4eHHe ero CBOHCTBY 1
27 Bonopon — snemeHT u npoctoe BemecTBo. Haxoxkaenune B mpupoe 1
28 dusnueckre 1 XMMUYECKUE CBOWCTBA Bojopoaa. [IpuMenenue Bogopoaa 1
29 [ToHsiTHIE O KUCIOTAX M COMAX 1
30 Crioco0sI oNTyueHus BOJIOpo/a B TabopaTopuu 1
31 [Ipaktuueckast pabota Ne 4 o Teme «Ilonyuenne u cobupanue Bogopoia, U3y4eHUE €ro CBOMCTBY 1
32 MonspHbIif 00bEM Ta30B. 3aKOH ABOTaIpo 1
33 Brruncnenus o6b€Ma, KOIMYECTBA BEIIECTBA ra3a Mo ero M3BECTHOMY KOJMYECTBY BEIIECTBA WM 00BEMY 1
34 Brrancnenust 00bEMOB ra30B 10 YPaBHEHHIO PEAKIIMU HA OCHOBE 3aKOHA 00bEMHBIX OTHOIICHUH Ta30B 1
35 dusnyeckre U XUMUYECKUE CBOMCTBA BOJIBI 1
36 CocraB ocHoBanuii. [loHsTHE 00 MHAMKATOPAX 1
37 Bopna kak pactBoputens. HaceilieHHbIe M HEHACHIIIEHHBIE pacTBOPBI. MaccoBas 10J1s1 BEIIECTBA B PacTBOPE 1
38 [Ipaktuueckas padora Ne 5 o Teme «IIpurotoBiieHne pacTBOPOB C ONpeeIEHHON MaCcCOBOU JOJEH 1
pPacTBOPEHHOIO BELLECTBA
39 KontponbHas pa6ota Ne2 mo teme «Kucnopoa. Bogopoa. Boga» 1
40 Okcupl: cocTaB, KJIaccuUKaIms, HOMEHKJIaTypa 1
41 [TonyyeHue ¥ XMMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHUJIOB 1
42 OcHoBaHus: cOCTaB, Kiaccudukaius, HOMEHKIATypa 1
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43 [Tony4yeHune u XuMUYeCKHE CBOMCTBA OCHOBAHUI 1
44 KucnoTsl: coctaB, kiaccudukaiys, HOMEHKIIATypa 1
45 [Tonyuenune u XUMUYECKUE CBOMCTBA KU CIIOT 1
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOOBI MTOTYYSHHS, XHMUY €CKHE CBOMCTBA 1
47 [TpakTiueckas pabora Ne 6. Penenne skcriepuMeHTaNbHBIX 33124 110 TeMe «OCHOBHBIE KJIaCChI 1
HEOPraHUYECKUX COCTUHEHUN»
48 ['eHeTnueckas CBsI3b MEXKIY KJIaCCAMHU HEOPTaHHMYECKUX COCTUHECHUI 1
49 O6o0m1IeHne U cucTeMaTH3alus 3HaHUI 1
50 KonTponbHas padora Ne3 o teme "OCHOBHBIE KJ1aCChl HEOPraHMYECKUX COCTUHEHUN" 1
51 [lepBbIie MONBITKY KJIACCU(PUKAUYA XUMUYECKUX dJIeMEHTOB. [IoHsATHE O rpynmax CXOIHBIX 3JIEMEHTOB 1
52 [Tepuonnueckuii 3axoH u Ilepuoguueckas cucrema xumuueckux 3yuemenToB . . Menneneesa 1
53 ITeproapl, rpymIbl, TOArPYIIIEL 1
o4 Crpoenne atoMoB. CocTaB aTOMHBIX saep. M3oTomnsl 1
55 CrtpoeHue 3JIeKTPOHHBIX 000J09ek aToMOB dyeMeHToB [lepuoanueckoit cuctemsl J[. 1. Menneneena 1
56 XapakTepucTUKa XUMHAYECKOT0 AJIEMEHTA I10 €ro noyiokeHuro B [lepuoanueckon cucreme /1. U. 1
MenneneeBa
57 3Hauenue [lepmoanueckoro 3akoHa AJ1sl pa3BUTHSA HayKu U npakTuku. [{. 1. MenneneeB — y4€HbIi, 1
Meaaror U rpakKJIaHuH
58 DNEKTPOOTPUIIATEIHLHOCTh ATOMOB XMMHUYECKUX 3JIEMEHTOB 1
59 HoHHas xumuueckas CBA3b 1
60 KoBanenTHas moispHast XUMHYECKast CBA3b 1
61 KoBaneHnTHas HemomsipHas XMMHYECKasi CBSI3b 1
62 CreneHb OKUCICHHS 1
63 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIE PEAKITUU 1
64 OKHCIUTENN U BOCCTAHOBUTENN 1
65 Kontponsnas padora Ned mo reme «CTpoeHre aToMa. XUMHUECKasl CBS3b 1
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66 PesepBHbiii ypok. O0001IeHHEe U cUCTeMaTH3aIUs 3SHAHU T

67 PesepBHbIi ypok. O000IIEHNE U CHCTEMAaTH3aIUs 3HAHU I 1
68 PesepBHbIiii ypok. O0001mIeHNE U CHCTEMAaTH3AIS 3HAHU I
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KosunyecTBo yacos
Nen/m | Tema ypoka
Bcero
1 ITepuoanueckuii 3axoH. [Tepuoguueckas cucrema xumuueckux anementoB [[. . Meneneera 1
2 3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB XUMHUYECKHUX AJIEMEHTOB TIEPBBIX TPEX NIEPHOIOB 1
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHM4YECKUX BEILIECTB 1
4 Buzpl XuMHuuecKkol CBSI3U U TUIBI KPUCTAIUIMYECKUX PEIIETOK 1
) KonTtponbHas pabora Nel o teme «IloBropenune u yriyOieHue 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 8 Kjacca» 1
6 Knaccudukanus XuMU4ecKuX peakiuil Mo pa3InyHbIM IpU3HAKaM 1
7 [TonsiTe 0 ckOpOCTH XUMHUECKOU peakuun. [10HATHE 0 TOMOTE€HHBIX M TE€TEPOT €HHBIX PEAKIIHIX 1
3 ITonsiTie 0 XUMUUYECKOM paBHOBECHUH. DAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUYECKON PEeaKIuU U 1
MOJIOKEHUE XUMUUYECKOT0 PAaBHOBECHS
9 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1
10 Teopus deKTpoUTHYECKON Jucconnanuu. CUIbHbBIE U CIIa0bIe DJIEKTPOIUTHI 1
11 HonHble ypaBHEHUS peakuui 1
12 XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUMU B CBETE MPEACTABICHUHN 00 AJIEKTPOIUTHUECKOU U CCOTUAIINN 1
13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUIA 00 3JIEKTPOIUTHUCCKON TUCCOIHAIINN 1
14 [Tonarue o rugposnmse conei 1
15 O0001Ie e U cucTeMaTu3anys 3HaHUI 1
16 [Ipaktnueckas padorta Ne 1. «PemieHue 3kciepuMeHTaIbHbIX 3a7a9» 1
17 Kontponbshas padota Ne2 mo teme «DIeKTpoIUTHIECKas Tucconnanus. XUMHUECKUE PEaKIMK B PACTBOPaxX» 1
18 OO61as xapakTeprcTHKa rajloreHoB. XMMHUYECKHe CBOWCTBA Ha IIPUMEpPE XJIopa 1
19 XnopoBosopoa. CossiHasg KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJTy4€HUE, IPUMEHEHUE 1
20 [Ipaktueckas padota Ne 2 o teme «IlonydueHue consHOM KUCIOTHI, U3yueHUE €€ CBOMCTBY 1
21 Brruucnenus o ypaBHEHUsIM XUMUYECKUX PEAKIUNA, €CIIU OUH U3 PEareHToB JaH B U30bITKE 1
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22 O6mas xapakrepuctika 31eMeHToB VIA-rpynms

93 AmtorporiHbie MoauduKanuu cepbl. HaxokaeHue cepol U €€ COSTMHEHUH B IPUpOe. XUMHUYECKHE CBOMCTBA
cephl

24 CepoBoyiopo/i, cTpoeHue, (PU3NICCKUE U XUMHUYECKHE CBOMCTBA

25 Oxcuabl cepbl. CepHasi KuciaoTa, GU3NYECKre U XMMUUECKHE CBOMCTBA, TPUMEHEHHE

26 XUMHUECKHUE peaKIny, JISKAIUE B OCHOBE MPOMBILIEHHOT'O CI1OCO0a MOTYUYEHHs] CEPHONU KHUCIIOTHI.
XUMHUECKOE 3arps3HEHNE OKPYKAIOLIEH cpelibl COETUHEHUSIMU CEPBI

27 Brruncnenne MaccoBoii J0M BBIXO/1a MPOIYKTa peaKIIUU

28 Obmas xapaKTeprcha aneMeHToB VA-rpynmsbl. A30T, pacIpOoCTpaHEeHUe B IpUpoe, pusnueckrue u
XMMHUYECKUE CBOWCTBA

29 AmMHak, ero pu3nvecKre U XMMHYECKUE CBOMCTBA, MOJIyYeHUE H TPUMEHECHHE

30 [Ipaktnueckas paborta Ne 3 mo teme «I[lonyueHnne ammmuaka, U3y4yeHue ero CBOMCTBY

31 A3oTHas KMCIIOTa, € PU3NYECKHe B XUMUUYECKHE CBOKWCTBA

32 Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHHMS B Kau€CTBE MUHEPATIbHBIX yI00OpeH. XUMHYECKOe
3arpsisHEHHE OKpYXKaroleil cpeibl COSAMHEHUIMHU a30Ta

33 Dochop. Oxena pochopa (V) u pochopHas kucnora, pu3NIecKrue 1 XUMHUIECKUE CBOMCTBA, TOydeHUE

34 Hcnonp3oBanue ¢pocdaToB B KauecTBE MUHEPAIBHBIX yI00peHHil. 3arps3HeHne MPUPOTHOM cpebl
bocharamu

35 VYriepon, pacnpocTpaHeHHne B MpUpoe, PU3NIECKUe U XUMUYECKHUE CBOMCTBA

36 Oxcuapl yriaepona, ux GU3NYecKue 1 XMMUYEeCKHe CBOMCTBA. DKOJIOrHUECKHe TPOOIEMBbI, CBSI3aHHBIE C
okcuoM yriepoaa (1V)

37 VYrosabHast KUCIOTA U €€ COU

38 [Ipaktuueckas pabota Ne 4 mo reme "[lonydenue yriaekuciuoro ra3a. KauectBennas peakuust Ha KapOooHaT-
noH"

39 [lepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX yriepojia

40 Kpemuuii u ero coenuHeHus

32




[Ipaktuueckas padota Ne 5. Pemenue skcriepuMeHTAIBHBIX 33/1a4 110 TeMe «BakHel e HeMeTasuibl U uX

41 1
COCIMHECHUS»
42 Kontponbhas pabota Ne3 mo teme «BaxHeline HeMeTauIlbl U UX COSAUHEHUSD 1
43 OO0mras XxapakTeprcTHKa XMMHYeCKUX dJIEMEHTOB — METaJUIOB. MeTatniyecKkas CBsI3b U METaIITYecKast 1
KpUCTAJUINYECKas pemérka. Pu3n4eckue CBOMCTBA METAJIIIOB
44 XUMHUYECKHE CBOMCTBA METAJLIOB. DJICKTPOXUMUYCCKUMN PsIT HATIPSKCHUI METaIOB 1
45 O6mue criocoOb! moydeHus: MetasuioB. CriaBbl. BerarciieHus mo ypaBHEHHUSIM XUMHY €CKUX PEaKIUd, €CIT 1
OJIUH M3 PEareHTOB COJEPKUT IIPUMECH
46 [ToHsiTHE O KOPPO3UHU METAIIIOB 1
47 IllenounbIe METAIUIBI 1
48 OKCHJIBI ¥ TUIPOKCUIBI HATPHS U KaJIHS 1
49 [IlerounO3eMeNbHBIC METAJUIBI — KaJbIIUA U MarHUH 1
50 Baxkueiimue coequHennst Kajabliusg 1
o1 O06o00mIeHne 1 cucTeMaTH3alus 3HAaHU! 1
52 JXKeEcTKOCTh BOMBI M CIIOCOOBI €€ yCTpaHEHHUS 1
53 [Ipaxtueckas padorta Ne 6 mo reme "KEcTkocTh BOJBI U METO/bI €€ yCTpaHeHUs" 1
54 AnmoMuHMM 1
55 AmMdoTepHbIC CBOWCTBA OKCHIA U THAPOKCH/IA 1
56 Keneszo 1
57 Oxcupl, ruapokcu sl U comn xesesa (1) u xemnesa (111) 1
58 O06o01eHue u cucTeMaTH3aIus 3HAHUN 1
59 [TpakTueckas padorta Ne 7. Penenne sxcreprMeHTaIbHBIX 33/1a4 10 TeMe «BaxkHei e MeTaisl U uX 1
COCIMHECHUS»
50 BrranciieHust o ypaBHEHHSM XUMUYCCKHX PEAKIUH, €CIIM OJIMH U3 PEarcHTOB JIaH B M30BITKE W COJICPIKUT 1
puUMecH. BeIuucIeHrsI MacCOBOM JTOJM BBIXOJIA TIPOAYKTA PEAKIIHH
61 O06o06mIeHne u cucTeMaTH3aIys 3HaHu| 1
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62 KonTtponbhas pabora Ned mo teme «BakHeline MeTasibl U UX COSAUHEHU S 1
63 BemiecTBa 1 MaTepuabl B IOBCETHEBHOM KU3HH YEJIOBEKA 1
64 XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpebl 1
65 Posib xuMHHM B pelIeHuH 3KOJOrHYEeCKUX podiieM 1
66 PesepBHblif ypok. O600IIEeHE U cCHCTEMaTH3aIUs 3HAHUH 1
67 PesepBHbIii ypok. O000IIEHHE U cCUCTEMAaTH3aIUs 3SHAHUH 1
68 PesepBHblif ypok. O600IIEeHE U cCHCTEMaTH3aIUs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xummus, 8 kiacc/ 'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOAUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA
["abpuensa, O. C. Merognueckoe nmocodue k yaeOuuky O. C. ['abpuensna

«Xumusy. 8 kimacc / O. C. I'abpuenssa. — M. : Ipoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

["abpuensu O. C., Bockoboitnukosa H. I1., AAmykosa A. B. Hacronbhas kaura
yautens. Xumus. 8 ki1.: Metogudeckoe mocodwue. - M.: [lpoda, 2011.

Xumus. 8 ki1.: KoHTposibHBIE U TpOBEepOUHbIe paboThl K yueOHuky O. C.
[Nabpuensaa «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YirakoBa u
np. - M.: Jlpoda, 2007.

["a6puensn, O. C. Meroguueckoe nocodue k yaueOuuky O. C. ['abpuensina

«Xumusy. 9 kinacc / O. C. T'abpuensn. — M. : Ipoda, 2018. — 108.
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https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

Xumusi. 9 ki1.: KoHTposibHBIE U TTpOBEpOUHbIE Pa00THI K yueOHuKy O. C.
["abpuensna «Xumus. 9» / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: JIpoda, 2010.

["abpuensn O. C., OctpoymoB W. I'. HacTonbHast kHura yaurens. Xumus. 9 Ki.:

Metonuueckoe ocooue. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://rosuchebnik.ru

- http://www.prosv.ru — caiit usnatenscra «IIpocBereHue
- http://www. fipi.ru - ®UTTA
- https://m.edsoo.ru - bubanoreka LIOK
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