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INOACHUTEJIBHAS 3AIINCKA

[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 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET 00s13aTeNbHOe 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
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TakKe TpeOOBaHUM K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
o0y4aromierocsi, €ro MnpeAcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B dKOJOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
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
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUSI 3HAHUIN HAa OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— 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
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U MOJYy4CHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€¢ CHUCTEeMHOW MpUPOAbI, LIEHHOCTHOTO OTHOILICHHUS K HAy4YHOMY 3HAaHHUIO U
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKu Kak 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 TEOPETHUUECKHUX MOJIOKESHUM,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM 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 CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABAaTEIbHON AESITENbHOCTH, Hay4YHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOLUIMX 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
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYanbHBIE XUMHUYECKHE TOHATHS

[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.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYJISIpHAas Macca. MaccoBas 1011 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

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

PuU3NYECKUE U XUMHUYECKUE ABJICHUS. XUMUYECKAsl peakus U €€ MpU3HAKHU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCALMS BOJbI) U XUMUYECKUX (TOPEHHE CBEYHU, MPOKAIUBAHHE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3aMMOCHCTBHE XKeje3a ¢ pacTBopoM cos meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOMIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHHE MOZEJIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxkcunapl. [Ipumenenue xkucnopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi 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
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacpllieHHBIE M HEHACBIICHHBIE PAaCTBOPBL. PacTBOPHMOCTh BELIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIC, aM{OTepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHui. [lonyuyeHnne ocHOBaHUM.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

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

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJCICTBUSl BEIIECTB C KHCIOPOJAOM M YCJIIOBUS BO3HHUKHOBEHHUS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOKHO HCMOJIb30BAHUE BHUJIEOMATEPHUAIOB), HAOIIOAECHUE 00pa3IlOB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpeM ©  KaiblueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa menu () ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Hepuonuuecknin 3axkon u Ilepuoamyeckas cucTeMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl XumMudeckux dyeMeHToB Jl. 1. MenneneeBa. [lepunonst
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[lepuomnueckon cucremsl [[. . MenneneeBa. XapakTepucTuKa XUMHUUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonuueckoi CHCTEMBI XUMUYECKHUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKUCIMTEIBHO-BOCCTAHOBUTEJBHBIE  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LMHKA C PACTBOPAMHM KHCIOT M WIEJIIOYEH, MpPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (PU3MUECKHUE BEIUYUHBI, €IUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

[lepnonnueckuii 3akoH. [lepruoanyeckas cucreMa XMMAYECKUX IEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOECHHEM HX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlacCaM HEOPraHWYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarmss XuMAYeCKUX PEakIliid MO pa3IudIHbIM MpU3HAKaM (IO YUCTY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHSI XMMUYECKUX AJIEMEHTOB, M0 OOpPAaTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckon csizu. CreneHp nucconuanvi. CUIbHbIC U Ca0bIe SJIEKTPOIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanu. KauecTBeHHbIE peakiiii Ha HOHBI. [IoHSITHE O TUAPOSIN3E COTIEN.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuid  HOHHOro  OOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C TIOMOIIbI0 KAUYECTBEHHBIX pEaKUUl HAa HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3amMoOJCHCTBHE C METaUIaMH, HEMETa/UIaMH, IIelovYaMu). XJIOPOBOJIOPO/I.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPbl KAK MPEICTABUTEIIM KHCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit Kuciotbl. CoaM CEpHOM KUCIOThI, KAYECTBEHHAsI peaKkius Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOICTBa, MONyYeHHe U puMeHenue. Coiau aMMOHUS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb30BaHWE HUTPATOB U COJEHW AaMMOHHUS B KayeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxcun dhochopa (V) u dpochopHast kucinora, Pu3HUECKUE U XUMHYECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHUEe W NPUMEHEHHE. DKOJIOTHYecKue MpoOJeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
INPOAYKTHl MX TepepaOboTku (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIYYCHHE H
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TIPOTEKaHWUS, OIBIThI, OTpaXkarolue (QU3NYEeCKue M XWMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTepHaJioB), HAOJIOICHUE TMpoIlecca OOyTJIMBAaHUA caxapa IO JehCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIoZieHUE Npu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3NMYEeCKUMU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KAueCTBEHHBIX PEAKIMH HAa MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOJAYKIIMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MeHnpaeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTaioB. MeTtauinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
CrocoObl TONIydeHHs] MeTauioB. [IOHATHE O KOpPpPO3UMM METAIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpuss W Kaius. lIpuMeHeHre IIEeTOYHBIX METAJLUIOB M  HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellne coOequHEHUS Kalblusag (OKCUZA, TUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA alfOMUHMSA. AM(OTEepHBbIE CBONCTBA OKCHAA M THUAPOKCU]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U HOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KJIbLIUS W HATpus C BOAOW (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOICHHUE U OMKCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 N0 TeMe «Baxunenme
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOEe 3arps3HEHUE OKpYXawlleh cpeabl (MpeiebHas JOoMyCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anus MeXNpeIMETHBIX CBS3€l IMPU U3YYEHWH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4dHBIM (DakT, rumoresa, 3aKoH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsiji, NPOBOJHMKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pem€rka, CruiaBbl, (PU3NYECKUE BETUUYMHBI, €IUHULBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.



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¢ OOYyYEHHs] XUMUHU B €IMHCTBE Y4eOHOW W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIU3AIUN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPYECKOM W JAPYTHX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIA B TIPOIECCE OTOW YUEeOHOM eATeNTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOM, O POIU XMMHH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEPaTypol, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTH W YPOBHS OOydYCHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHS aIKOT0JIs1, HAPKOTUKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOKEHUE K TPYAy W pe3ysbTaTaM TpPYIOBOW NEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMAHUE IICHHOCTH 37J0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
npaBuiI 0€30MacCHOTO MOBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsAX,
YIPONKAIOMINX 3/IOPOBHIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH TPUPOTHON CPEION, ISl TOBBIIICHUS
YPOBHS  DKOJOTHYECKOH  KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M TyTeH MX PEIICHUs TOCPEACTBOM METOIOB XHWMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUS] OOIICHAyYHbIE TOHSATUSA (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOU KapTHHE MUpA, U YHUBEpCalbHbIC yueOHbIC NEHCTBUS (I103HABATEIbHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruyeckue JeMCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSCHEHUS OTJICTbHBIX (PAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIIOYEHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CHUMBOJI JJIEMEHTA), XUMHUYecKas QopMyna MU YypaBHEHHUE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIC/ICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUINOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJIApHAsT  JIMTEpPATypa XUMHUUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIMM U COOTBETCTBYIOILMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIBHYIO (POpMY mpeacTaBieHUs HHOOPMAIIHT U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATENbCKOM JEATEIbHOCTH MH(OPMAIIMIO O BIMSHUW MPOMBIIIICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOii pabOThI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CyXaeHus1, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpEeNessTh LeNu ACSITeIbHOCTH, MJIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  ATOPUTM  JACHUCTBUM TPU BBINOJHEHHM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yldbTaTOB IO OCBOCHHUIO 00S3aTEILHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 10  IIOJAYYEHUIO HOBOIO  3HAHUS, €ro HUHTEPHpPETAlUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xonity o6yuyenus B 8 kjacce nmpeMeTHbIE Pe3y/IbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e pacCKpbIBaThb CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J10JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUHU, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUECKHE PEaKINH, TEIUIOBOU (P (HEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(mporieHTHas! KOHIIEHTpAIlHs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica [lepmonnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuogmyeckass cucremMa XuMHUecKux odjeMeHtoB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(ULIUPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »3JeMeHTa 1o ¢opMmyre
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII U3y4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OPYJOBaHUEM, a TaKXKe TMpaBuUiIaM OOpallleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy 00y4yeHusi B 9 Kkjacce npeIMETHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIJIOBOM ekt
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, TMPeAebHO JOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIpEENATh BAJIEHTHOCTh U CTENIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA 10 XUMHYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabmmunyio ¢opmy [lepuonnyueckoit CUCTEMBI XUMUYECKHUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeAenax MajiblX MEePUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME W Ccrenuuueckue XUMHYECKUe
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEM, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOIO OajaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJMI0O XUMHUYECKOro JJeMeHTa 1o ¢opMmyIe
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIMSIMA TI0 BBITIOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonua-, KapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
W CHHTE3, CpaBHCHHE, OOOOINCHUE, CHCTEMaTU3alNIO, BBIABJICHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 0 1 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
BemecTBa n xumuueckue bubmmoreka [IOK
1.2 17 1 1
peaxkuu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 22
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6 0 1
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon. [lonsitue o kucnorax 4 0 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 16 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 31

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMH4UecKas CBAI3b. BuG 1OK
NOJINOTEKA
3.2 O - 8
KHCTMTEIRHO https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOroHo pasieity > https://m.edso0.ru/7f41837¢c
Pe3epBHOE Bpems 0 Bummorexa [IOK
p p https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. BemecTBO H XMHMHYECKHE PeaKIIMH
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 6 0 0 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 0 1 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 9 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 19
Pa3nen 2. HemeTa/iibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 0 1 bubmmorexa [{OK
' sanemeHnToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 0 1 bubmorexa [IOK
' PYHIBL -€p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX Eu 1IOK
nonmoTexa
2.3 VA- A 7 0 1
DICMCHTOB TpymIEL. A3OT, hochop u nx https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHnToB [VA-rpynmel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 5
HIHME CBOHCTEA METAILIoB https://m.edso0.ru/7f41a636
. bubmumoreka [IOK
3.2 B 13
aKHEHIIe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f412636
Hroro mo pazaeny 18
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HH YEI0BEKA 6 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposBbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bceero H3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmet xumuu. Postb XuMUU B KU3HH 1 0 0 05.09.2023 | Bubmmoreka IIOK
yejioBeka. Tela ¥ Berecrsa 06.09.2023 | https://m.edsoo.ru/ff0d210c
06.09.2023
) [ToHsiTHE O METO/IaX MMO3HAHUS B 1 0 0 06.09.2023 | Bubmmoreka [JOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
08.09.2023
[TpakTuueckas padorta Ne 1 «IIpaBuna
3 paboTHI B Ta0OpaTOPUU U MTPUEMBI 1 0 1 12.09.2023 | Bubmmoreka IIOK
oOpartieHus ¢ J1abopaTopHbIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM » 13.09.2023
4 YucTtele BemectBa U cMecu. CriocoObl 1 0 0 13.09.2023 | Bubamoreka [IOK
paszesieHus: cMeceit 15.09.2023 | https://m.edsoo.ru/ff0d26ca
15.09.2023
[TpaxkTrueckas pabota Ne 2 19.09.2023 Bu6 OK
5 «Pa3nenenue cMmeceii (Ha mpumepe 1 0 1 19.09.2023 nomoTexa I
. https://m.edso0.ru/ff0d28c8
OYHUCTKH MIOBaPEHHON COJIN)» 20.09.2023



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

DuznyecKkue U XUMUIECKUE SIBIICHUS.

20.09.2023

bu6mmoreka [JOK

6 XuMHUYECcKasi peaKiius 21.09.2023 | https://m.edsoo.ru/ff0d37fa
22.09.2023
- Atombl 1 MoJiekyJbl. CTapToBast 26.09.2023 | Bubmmoreka [JOK
JIMAarHOCTHKA 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢
27.09.2023
3 BerecTBa MOJIEKYJISIPHOTO H 27.09.2023 | bubamoreka IIOK
HEMOJIEKYJIIPHOTO CTPOCHHS 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
29.09.2023
9 ITpocThie ¥ CIIOKHBIE BEIIECTBA 03.10.2023 | BuGmuorexa [IOK
p = 03.10.2023 | https://m.edsoo.ru/ff0d2a6¢
04.10.2023
10 i 04.10.2023 | BbubGmmoteka [IOK
MIHCCIHE SJCMEHTBL 05.10.2023 |  https.//m.edsoo.ru/f0d2bes
06.10.2023
11 OTHOCHUTENbHASI aTOMHAs Macca 10.10.2023 | - BuGmrorexa IIOK
’ 10.10.2023 | https://m.edsoo.ru/ff0d323c
11.10.2023
12 3HAK1 XUMUYECKUX DJIEMEHTOB 11.10.2023 | Bubmiorexa LIOK
12.10.2023 | https://m.edsoo.ru/ff0d2a6¢c
13.10.2023
13 3aKO0H ITOCTOSHCTBA COCTABa BEIIECTB. Bbu6moreka [JOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2a6c

17.10.2023 | https://m.edsoo.ru/ff0d2eae
17.10.2023
18.10.2023
14 Xumuueckue GopMyJbl. 18.10.2023 | BbubGmmoreka ITOK
OTtHOcUTENbHAsA MOJIEKYJISIpHAs Macca 19.10.2023 | https://m.edsoo.ru/ff0d2a6¢
20.10.2023
15 MaccoBas 10J151 XUHMHYECKOTO 24.10.2023 | Bubmmoreka IJOK
AJIEMEHTa B COCTMHEHUH 24.10.2023 | https://m.edsoo.ru/ff0d350c
25.10.2023
B .
16 | Onpesecnne sanerrnoct srewerrron 25102023 | BuSmorexa LIOK
E} A N 26.10.2023 | https://m.edsoo.ru/ff0d2a6¢
10 opMysIaM UX COCIUHECHUM 9710.2023
17 CocraBineHue XUMHUYECKUX GOPMYIT 11O 07.11.2023 | Bubmmoreka I[JOK
BaJICHTHOCTHU 07.11.2023 | https://m.edsoo.ru/ff0d2a6c
08.11.2023
18 ATOMHO-MOJIEKYJIIPHOE yYEHUE 08.11.2023 | - bubmorera LIOK
YIPPHO® YA 09.11.2023 |  https://m.edsoo.ru/ff0d2d50
10.11.2023
19 3aKOH COXpaHEHHUs MacChl BELIECTB. 14.11.2023 | Bubmmoreka ITOK
XuUMHYECKHE YpaBHEHUS 14.11.2023 | https://m.edsoo.ru/ff0d3b88
15.11.2023
Bbu6moreka [JOK
20 R 15.11.2023 | https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16

16.11.2023

17.11.2023
)1 iii";“H‘zizuﬂzg"iﬁ?;j‘“x peakiiii 21.11.2023 | Bu6morexa IIOK
A ’g g b 21.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMelenus, ooMeHa 99 11.2023
29 KonTtponbhas padora Nel mo teme 22.11.2023 | bubamoreka IIOK
«BermiecTBa 1 XUMHUYECKHE PEAKITUN 23.11.2023 | https://m.edsoo.ru/ff0d4290
24.11.2023
93 Kucnopoa — aneMeHT 1 IpocToe 28.11.2023 | Bubmmoreka I[JOK
BemectBo. O30H 28.11.2023 | https://m.edsoo.ru/ff0d448e
29.11.2023
o .
o Kﬂﬁt“i"l‘:‘? IZ;{““EITSEEZ‘;‘:;;CTBZ‘ 29.11.2023 | BuGmmorexa LIOK
e Hp " ) : 30.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue o6 okcumax 01.12.2023
C 0
25 | moputopu n npowsmrenoe 06.12.2023 | - Bubmmoreca LIOK
S ' 05.12.2023 |  https://m.edsoo.ru/ff0d497a
pUMEHEHHE KUCITIOpo/Ia 06.12.2023
IT 0
P 06.12.2023 | Bnbmoncrs LIOK
v . P poaa, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3y4YEHHE €r0 CBOWCTB» 08.12.2023
27 O30H. AnoTponus Kucioaa 12.12.2023 bubmmorexa [IOK

12.12.2023

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a

13.12.2023

98 B 13.12.2023 | Bubmmorexa [JOK
OSAYX I €ro cocTap 14.12.2023 | https://m.edsoo.ru/ffod2a6c
15.12.2023
29 Bomopong — snemMeHT u mpocToe 19.12.2023 | Bbubmmoreka ITOK
BeniecTBo. Haxoxaenue B npupose 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
20.12.2023
30 dusnveckre 1 XMMUYECKHUE CBOWCTBA 20.12.2023 | Bubmmoreka I[JOK
Bozopoja. [Ipumenenue Bogopona 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
22.12.2023
IT 3] Ne 4
31| dlonyserne n codpanme soropora 26122023 | BuGmorera LOK
i P AOPOE, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
U3yUYCHHE €r0 CBONCTBY» 97 122023
32 [ToHsATHE O KMCIOTaX U COJISAX 27122023 | BuGmorexa [IOK
' 28.12.2023 | https://m.edsoo.ru/ff0d4790
29.12.2023
23 Boxa 09.01.2024 | Bubmorexa I[JOK
A 09.01.2024 | https://m.edsoo.ru/ff0d5b40
10.01.2024
34 XUMHYECKHE CBOMCTBA M PUMEHEHHE 10.01.2024 | Bubmmoreka LIOK
BOJIBL. 10.01.2024 | https://m.edsoo.ru/ff0d2a6c

12.01.2024



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d2a6c

11.01.2024

35 Bona- pactBopuTtens. PactBopbl 11.01.2024 ﬁt?6§;:1T:§;)?8;:fO d2a6c
17.01.2024 | eSO
36 MaccoBast 107151 paCTBOPEHHOTO 16.01.2024 | Bubmmoreka ITOK
BEIlIECTBA 16.01.2024 | https://m.edsoo.ru/ff0d2a6c
19.01.2024
[TpakTuueckas padora Ne 5 mo Teme
37 «[IpuroroBiieHHue pacCTBOPOB C 17.01.2024 | Bubmmoreka LIOK
onpeenéHHON MacCOBOH JT0JIei 18.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA 24.01.2024
38 KomuuectBo Beniectsa. Mous. 23.01.2024 | Bubmmoreka I[JOK
MonsipHas macca 23.01.2024 | https://m.edsoo.ru/ff0d2a6c
26.01.2024
B
2 H b;‘;‘i:;e‘j:" ‘;IZC“T"BH"Z"BaH‘f;M" : 24.01.2024 | Bu6motexa LIOK
" © o7 e'(‘: O pemectsa 25.01.2024 | https://m.edsoo.ru/ff0d2a6c
MOJISIpHAst Macca 31.01.2024
40 MonsipHblii 006EM razoB. 3aKoH 30.01.2024 | BubGamoreka IIOK
Aoranpo 30.01.2024 | https://m.edsoo.ru/ff0d542e
02.02.2024
o | Bt e
B Y 01.02.2024 | https://m.edsoo.ru/ffod55a0

KOJIMUECTBY BEIIECTBA U 00BEMY

07.02.2024



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Breruucienus 005EMOB ra30B 110

12 06.02.2024 | BbubGmmotexa IIOK
yga]?_HeHHm pearttiu Iia OCHOBE 3akona 06.02.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH ra30B 09.02.2024

43 KonTponsHas padora Ne2 mo teme 07.02.2024 | Bubmmorexa I[JOK
«Kucnopon. Bomopoza. Bonay» 08.02.2024 | https://m.edsoo.ru/ff0d6342

14.02.2024
44 Oxcunpl: cocTas, Knaccudukanus, 13.02.2024 | Bubauoreka IIOK
HOMEHKJIATypa 13.02.2024 | https://m.edsoo.ru/ff0d664e
16.02.2024
n .
o | Moo i
’ P 15.02.2024 | https://m.edsoo.ru/ff0d664e
ORCIIOR 21.02.2024

46 OcHOBaHUS: COCTaB, KJIacCU(DUKALINS, 20.02.2024 | BbubGmmoteka IIOK

HOMEHKJIaTypa 20.02.2024 | https://m.edsoo.ru/ff0d67ca
28.02.2024

47 [Tony4eHne 1 XUMUYECKHE CBOWCTBA 21.02.2024 | Bubmuoreka [IOK

OCHOBAaHUH 27.02.2024 | https://m.edsoo.ru/ff0d67ca
29.02.2024

48 KucnoTsl: cocras, kinaccuduxanusi, 27.02.2024 | Bubmoreka [JOK

HOMEHKJIaTypa 28.02.2024 | https://m.edsoo.ru/ff0dfee2
01.03.2024
49 [Tonyuenue 1 XMMHUYECKHE CBOICTBA bu6mmorexa LIOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

KHCIIOT 28.02.2024 | https://m.edsoo.ru/ffOdfee2
29.02.2024
06.02.2024
C : )
o | S e
. A ’ 05.03.2024 | https://m.edso0o.ru/00ad9474
cRoneTEa 13.03.2024
[TpakTueckas padota Ne 6. Pemenune
51 HKCTIEPUMEHTAJIBHBIX 33144 [0 TEME 06.03.2024 | Bubamoreka IIOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 12.03.2024 | https://m.edsoo.ru/00ad9b7c
COCIUHCHHI» 14.03.2024
59 ['eHeTryecKasi CBSI3b MEXK/Iy KiIaccaMu 12.03.2024 | Bubmmoreka [IOK
HEOPraHWYECKUX COCTUHCHUI 14.03.2024 | https://m.edsoo.ru/00ad9a50
15.03.2024
K 6ota Ne3
s "(;’HTPOHI’HZ‘:(‘ I;a ora ZO TeMZ 13.03.2024 | Bu6mmorexa LIOK
CHOBHHeU"H CCPT HEOPTAHIHCCIX 19.03.2024 | https://m.edsoo.ru/00ad9ela
COCAMHCHIH 20.03.2024
IT
54| xmmmconnt strron, Tommne 19.03.2024 | BuGmorexa L1OK
' 21.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX JIEMEHTOB 99 03.2024
N .
55 HZPEZHE::ZEI:: (?Z::(::MIZ XUMHUYECKUAX 20.03.2024 | - BuGmzorexa IJOK
proa LU M 04.04.2024 | https://m.edsoo.ru/00ada52c
snementoB JI. . Menneneena 03.04.2024
56 [Teprosl, TPYIIIEI, TOATPYIIIIEI bubmorera IOK
PHOBL, TPYIIBL, TOATPY 21.03.2024 | https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

09.04.2024

04.04.2024
57 Crpoenne atoMoB. CocTaB aTOMHBIX 03.04.2024 | Bbubmuoteka [IOK
anep. M3oTomsl 11.04.2024 | https://m.edsoo.ru/00ada342
05.04.2024
CrtpoeHue 3JIeKTPOHHBIX 000J10Y€eK
58 a'l:rOpMOB BHGMGHTI;B [Mepuoanueckoi 09.04.2024 |~ bubmiorexa LIOK
crcrensr JL. M. Meriieneesa 12.04.2024 | https://m.edsoo.ru/00ada6bc
10.04.2024
XapakTepruCTUKAa XMMHYECKOI0
59 AJIEMEHTA I10 €ro MOJIOKEHHUIO B 10.04.2024 | Bubmmoreka LIOK
[Tepuomuueckoit cucreme /1. U. 16.04.2024 | https://m.edsoo.ru/00adag824
MenpeneeBa 12.04.2024
3nauenue [lepmoanueckoro 3akoHa
50 JUIS pa3BUTHUS Haykd U mpakTtuku. /1. U. 16.04.2024 | BubGmmoreka ITOK
MenneneeB — y4€HbIi, megaror u 18.04.2024 | https://m.edsoo.ru/00ada96e
rpaK TaHUH 17.04.2024
61 DIEKTPOOTPHUIIATEILHOCTh ATOMOB 17.04.2024 | Bubmmoreka [IOK
XUMHYECKUX JIEMEHTOB 23.04.2024 | https://m.edsoo.ru/00adaab8
19.05.2024
62 HMoHHas XUMHYECKast CBS3b 23.04.2024 | Bubmorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adac34
24.05.2024
63 KoBaneHTHas nossipHasi XuMu4eckast 24.04.2024 Bbu6moreka [JOK

CBA3b

02.05.2024

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



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

26.05.2024

64 KoBaneHnTHas HemomsipHas XMMHUYECKast 1 07.05.2024 | Bubmmnoreka [JOK
CBSI3b 07.05.2024 | https://m.edsoo.ru/00adaab9
03.05.2024
65 CTeIerE OKHCNCHIS 1 14.05.2024 | Bubmmoreka [IOK
14.05.2024 | https://m.edsoo.ru/00adae28
15.05.2024
66 OKHCIUTEIBLHO-BOCCTAHOBUTEIHHBIE 1 15.05.2024 | Bubmmoreka [IOK
peaxiuu 16.05.2024 | https://m.edsoo.ru/00adb076
17.05.2024
67 OKHCIUTETH ¥ BOCCTAHOBHUTEIIH 1 21052024 1 BuGamorexa [TOK
21.05.2024 https://m.eds00.ru/00adb076
22.05.2024
68 Htorosast KOHTpoJbHAs paboTa 1 22.05.2024 Et?6;;;T:§;?:3;§ 0adb486
23.05.2024 | U000
24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

9 KUIIACC

KoJun4ecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepuoanyeckuil 3aK0H.

1 [Tepuonuueckas cucTema 1 0 0 06.09.2023 | Bubmmoreka [JOK
XUMHYECKHUX 351eMeHTOB []. H. 06.09.2023 | https://m.edsoo.ru/00adb59e
MeneneeBa 05.09.2023

2 | cnoters ot srmemon 1 0 0 08.09.2023 | BuGmorera LIOK
HEDBLX ThEX TEDHONOR 08.09.2023 | https://m.edsoo.ru/00adb6b6

PBLIX Tpex fepHoX 07.09.2023

3 Krnaccuduxarus n HoMeHKIaTypa 1 0 0 13.09.2023 | Bubmmoreka [JOK

HEOPraHWYEeCKUX BEIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
12.09.2023
4 Byl XUMUYECKOM CBSI3U U TUIIEI 1 0 0 15.09.2023 | Bubmmoteka [IOK
KPUCTAJUTMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbact
14.09.2023
20.09.2023 Eub OK
5 CTeMeHb OKHCICHNS 1 0 0 20.09.2023 ht‘f ;;‘;T:;‘;?m 100adbeho
10.09.2023 | T HREE00

5 O06o01IeHue 1 cucTeMaTH3aIHus 1 0 0 bubmotexa [JOK

3HAHUUI 22.09.2023 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00ae4270

22.09.2023

21.09.2023
7 OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC 27.09.2023 | bubmuoreka IIOK
peaxiuu 27.09.2023 | https://m.edsoo.ru/00adcade
26.09.2023
3 TennoBeie 3P HEKTH XUMUIECKUX 29.09.2023 | bubamoreka IIOK
peakimii 29.09.2023 | https://m.edsoo.ru/00ae4270
28.09.2023
IToHsATHE O CKOPOCTU XMMHYECKOMN
9 pEaKLuH. HOH}II”)FI/IC 0 TOMOTEHHBIX U 04.10.2023 | BuGmorexa LIOK
04.10.2023 | https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEaKIUIX 03.10.2023
[TpakTnueckas padota Ne 1
10 "N3ydeHune BAUSHUS YCIOBUIN 06.10.2023 | Bubmmoreka [IOK
MPOBEACHUS XUMHYECKON peaKkIuu 06.10.2023 | https://m.edsoo.ru/00ae4270
Ha ee CKOpOCTh" 05.10.2023
[ToHsITHE O XUMUYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOLIHE
11 ﬁa CKOpPOCTh XI/IMI/IHSCKOI?I peaKIIllHH u 11.10.2023 | bu6morexa LIOK
11.10.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOTO 10.10.2023
paBHOBECHs
Teopust 31eKTPOIUTHYECKOMN
12 I{I/ICEOIII/IaHI/II/I.pCI/IJ'IBHI)IC u crnabble 13.10.2023 |~ Bu6morexa [IOK
S MEKTPOTHTH 13.10.2023 | https://m.edsoo.ru/00adcd68
12.10.2023
13 XuUMHUYECKHe CBOMCTBA KUCIIOT U bubmoteka [JOK
OCHOBAHHH B CBETE MPEACTABICHUM 18.10.2023 | https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8

00 DJIEKTPOTUTUIECKOM

18.10.2023

UCCOLUAIAN 17.10.2023
y iif:iezKii:sﬁﬁ:;zaogoneH B 20.10.2023 | BuGmmorexa LIOK
pet . 20.10.2023 | https://m.edsoo.ru/00add8b2
DIIEKTPOTUTHUECKON M CCOIIHAIHH 19.10.2023
15 7 PR — 25.10.2023 | Bubmmoreka I[JOK
P peatdt 25.10.2023 | https://m.edsoo.ru/00add448
24.10.2023
16 [ToHATHE O IMAPOIIU3E CONEH 27:10.2023 | - Bubmiorexa [IOK
AP 27.10.2023 | https://m.edsoo.ru/00add9d4
26.10.2023
[TpaxkTnueckas pabota Ne 2
"P
g | e
PO T ) ’ 08.11.2023 | https://m.edsoo.ru/00addbfa
OCHOBaHUH H (f'onen KaK 07.11.2023
IIEKTPOJIUTOB
18 O06001IeHIE U CHCTEMATH3ALIHS 10.11.2023 | Bubmmoreka [IOK
3HaHU’ 10.11.2023 | https://m.edsoo.ru/00addd12
09.11.2023
K 6ora Nel
19 «;E;E:ﬂzgzjnrfec(:; I/IC(r:I(()) ;e:I i{;{ 15.11.2023 | bubmiorexa IIOK
X P A HHALI. 15.11.2023 | https://m.edsoo.ru/00addecO
MHUYECKHE PEAKI[UH B PACTBOPAX» 14.11.2023
20 OO01mas xapakTepUCTHKA TaJIOT €HOB. bubmoteka [JOK
XuUMHYECKHE CBOMCTBA Ha MpUMepe 17.11.2023 | https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

xJjiopa 17.11.2023
16.11.2023
Xmopoonopona. ConsHas KUCI0Ta,
21 XHMquCIi[HS CiOfICTBa HOJTy4EHHE 22.11.2023 | - bubmmotexa [TOK
’ ’ 22.11.2023 | https://m.edsoo.ru/00ade104
HPHMEHEHTIE 21.11.2023
[Ipaktuueckas padora Ne 3 o Teme
22 <<§0J1yquHe colijoﬁ KHCJIOTHI 24.11.2023 | buGmorexa LIOK
L ’ 24.11.2023 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTB» 93.11.2023
Bbruuciienus 1o ypaBHEHHSIM
23 XUMHUYECKHX peal}gnﬁ, €CJIU OJIUH U3 29.11.2023 |- Bubmorexa LIOK
DEATCHTOB KaH B WIGHITKE 29.11.2023 | https://m.edsoo.ru/00ade488
28.11.2023
24 OO0m1ast XxapaKTepuCTHKA YJIEMEHTOB 01.12.2023 | Bubmmoreka [JOK
VIA-rpynmsl 01.12.2023 | https://m.edsoo.ru/00ade64a
30.11.2023
AnnoTtponHble MOIU(GHUKALIUN CEPHI.
95 Haxoxaenue cepsl U €€ CoeIMHEHUI 06.12.2023 | Bubmmoreka [JOK
B IpUpOjie. XUMHUYECKHUE CBOWCTBA 06.12.2023 | https://m.edsoo.ru/00ade64a
cepbl 05.12.2023
26 CepoBomopo, cTpoeHue, 08.12.2023 | Bubmoreka [JOK
¢u3nyeckre U XMMHUYECKHUE CBOMCTBA 08.12.2023 | https://m.edsoo.ru/00ade802
07.12.2023
Oxkcunpl cepbl. CepHas KMCIIOTA,
27 bu3nYecKre U XUMHUECKHe 13.12.2023 bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHHE 13.12.2023



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

12.12.2023

XUMHUUYECKHE PEaKIINH, JeXKallue B
OCHOBE MPOMBIINIIJIEHHOTO CII0c00a
MOJTYYEHUSI CEPHOU KUCIIOTHI.

15.12.2023

bu6moreka [JOK

28 XuUMHYECKOe 3arpsi3HeHNE 15.12.2023 | https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeabl COeTMHEHUSIMU 14.12.2023
cephl
[Ipaktuueckas pabota Ne 4
29 "PpemeHHe BKCHIZ)pI/IMCHTaJIBHBIX 20.12.2023 |~ bubmorexa LIOK
saxa 1o Teme "Kiciopox u cepa” 20.12.2023 | https://m.edsoo.ru/00adec8a
19.12.2023
OO61mas XxapakTepucTUKa 3JIEMEHTOB
30 VA-rpymmsl. A30T, 22.12.2023 | Bubmmoreka [JOK
pacnpocTpaHeHue B IPUPOJIE, 22.12.2023 | https://m.edsoo.ru/00adeeab
du3nYecKre U XMMHUYECKHUE CBOMCTBA 21.12.2023
AmMuak, ero ¢pusndeckue u
31 XMMHYECKUE CBOMCTBA, MOMydEHUE U 21.12.2023 | buGmorexa LOK
’ 27.12.2023 | https://m.edsoo.ru/00adf004
HIPHMEHCHHE 26.12.2023
[TpakTuueckas pabota Ne 5 mo Teme
32 «l'[ponyquI/Ie aNI[)MHaKa, U3Y4YEHHE ero 29.12.2023 | buGmorexa LIOK
CBOHOTEY 29.12.2023 | https://m.edsoo.ru/00adf180
28.12.2023
33 AzotHas kucnora, e€ Gu3ndecKue u 10.01.2024 | Bubamorexa LIOK
XUMHUYECKHE CBOMCTBA 10.01.2024 | https://m.edsoo.ru/00adf306
09.01.2024
34 Hcnonp30BaHre HUTPATOB U COJICH bubmoteka [JOK
aMMOHMS B Ka4€CTBE MUHEPATbHBIX 12.01.2024 | https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

ynooperunii. XuMuieckoe 12.01.2024
3arpsA3HEHUE OKPYKAKOIIEH CPEIbI 11.01.2024
COCIMHEHHSIMH a30Ta
dochop. Oxenp pocdopa (V) u
35 (bOC((li))OII))HaSI KI/I:J'I(}))Ta,(b(i)IESI/I(‘Ie)CKI/Ie u 17.01.2024 |~ bu6morera LIOK
N 17.01.2024 | https://m.edsoo.ru/00adf68a
XHUMHYECKUE CBOWCTBA, MOJTyYEHUE 16.01.2024
Hcnons3oBanue gpocharos B
36 Ka4eCTBE MUHEPAJIbHBIX Y00PEHUH. 19.01.2024 | Bubauoreka IIOK
3arpsi3HEHHE MPUPOTHON CpeIbl 19.01.2024 | https://m.edsoo.ru/00adfc20
docdatamu 18.01.2024
VYraepon, pacnpocTpaHeHue B
37 Hpﬂpfmg, gmnlr){ecxie Y XUMHYECKHUE 24.01.2024 | bubmorexa LIOK
N 24.01.2024 | https://m.edsoo.ru/00adfd9c
CBOMCTBa 93.01.2024
Oxkcunpl yraepojaa, ux GU3HIecKue u
38 XUMUYECKHE CBOMCTBA. 26.01.2024 | Bubmmoreka I[JOK
DKOJIOTUYECKHE MPOOIEMBI, 26.01.2024 | https://m.edsoo.ru/00adfebe
CBs3aHHBIE C OKcuIoM yriepoza (IV) 25.01.2024
39 VrobHast KUCIIOTA ¥ €€ COJI 31.01.2024 1 BuGmorexa LIOK
31.01.2024 | https://m.edsoo.ru/00ae006¢c
30.01.2024
61IpakTueckas pa6ora Ne 4 mo Teme
40 "[Tomy4yeHune yriaeKucaoro rasa. 02.02.2024 | Bubmmoreka [JOK
KauecTtBeHHas peakius Ha KapOOHAT- 02.02.2024 | https://m.edsoo.ru/00ae027e
HOoH" 01.02.2024
41 [TepBoHaYabHBIE TOHATHS 00 bubmotexa [JOK
OpraHMYECKHX BEIIECTBaX KaK O 07.02.2024 | https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

COEIMHEHMSIX yriepoa

07.02.2024

06.02.2024

42 KpeMHii 1 ero coeHenus 08.02.2024 | Bbubmuoteka [IOK
08.02.2024 | https://m.edsoo.ru/00ae080a
07.02.2024

43 O0600IIeHHEe U CUCTEMATU3ALIHS 09.02.2024 | Bubmmorexa IJOK

3HAHUH 09.02.2024 | https://m.edsoo.ru/00ae4270
08.02.2024

Kontponbnas padora Ne 2 o teme

44 «Baxcrl)-leﬁmue I})IeMeTaJIJn,I U HX 14.02.2024 |- Bu6miorexa IIOK

14.02.2024 | https://m.edsoo.ru/00ae0el8

COCIIMHEHUSI» 13.02.2024

OO61mas xapakTepucTuKa

XUMUYCCKUX IJIEMEHTOB —

45 MeTaJlIoB. MeTtammndeckas CBSI3b U 16.02.2024 | Bubmmorexa LIOK
MeTaJIJIMYeCcKas KpHUcTalIndecKas 16.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. dusnveckue cBorcTBa 15.02.2024
METaJlIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

46 HeKTpOXMHECKiH P 21.02.2024 | Bubmmorexa [JOK

N 21.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKCHUH METaIoB 90.02.2024
O61ue crnocoObl MOTy4YeHUs
MertasioB. CriaBel. Beraucienus no

47 YPaBHECHUSIM XUMHUIECKHUX PEaKIIni, 28.02.2024 | buGmorexa LIOK
CCIIH OIHH W3 PEATCHTOB COTEpIKHT 28.02.2024 | https://m.edsoo.ru/00ael1156

27.02.2024

pUMecu



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

29.02.2024

bu6mmoreka [JOK

48 Honiirite 0 Koppo3Hit METaIIOB 29.02.2024 | https://m.edsoo.ru/00ael278
28.02.2024
49 [ToHATHE O KOPPO3UH METAIIOB 01.03.2024 | Bu6miorexa [IOK
PP 01.03.2024 | https://m.edsoo.ru/00ae4270
29.02.2024
50 1| (S — 06.03.2024 | Bubmmorexa I[JOK
06.03.2024 | https://m.edsoo.ru/00ael4b2
05.03.2024
51 Oxkcupl U TUAPOKCUIBI HATPUS U 13.03.2024 | Bubmmoreka [IOK
KaJust 13.03.2024 | https://m.edsoo.ru/00ael4b2
12.03.2024
59 [IlenoyHO3EMENBHBIE METAIIBI — 15.03.2024 | bBubmmorexa [JOK
KaJIbIIUKA U MarHui 15.03.2024 | https://m.edsoo.ru/00ael5e8
14.03.2024
53 Baxkueiinme coetMHeH s Kablust 20.03.2024 |- Bubmorexa LIOK
A t 20.03.2024 | https://m.edsoo.ru/00ael5e8
19.03.2024
54 JKécTKoCTh BOIBI M CIIOCOOBI €€ 21.03.2024 | Bubmmorexa [JOK
yCTpaHEHUs 21.03.2024 | https://m.edsoo.ru/00ae1886
21.03.2024
55 AnroMuHHuH Bbu6moreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

22.03.2024 | https://m.edsoo.ru/00aelc64
22.03.2024
22.03.2024
56 AmoTepHbIe cBOICTBA OKCHIA U 03.04.2024 | Bubmoreka [IOK
TUIPOKCHIA 03.04.2024 | https://m.edsoo.ru/00aelc64
04.04.2024
05.04.2024 | Bubmmoreka I[JOK
> Kemeso 05.04.2024 | https://m.edsoo.ru/00ae1d86
09.04.2024
58 OKCHJIBI, THIPOKCHUIBI M COJIU XKee3a 10.04.2024 | Bubmmoreka [IOK
(IT) u xene3a (III) 10.04.2024 | https://m.edsoo.ru/00ae35e6
11.04.2024
[TpakTraeckas pabora Ne 7
59 "PpemeHHe aKCHIZ:pHMeHTaJILHHX 12.04.2024 1 BuGmorexa [IOK
sanas 110 Teme "MeTamis" 12.04.2024 | https://m.edsoo.ru/00aelae8
16.04.2024
BrruucieHus mo ypaBHEeHHIM
XUMHUYECKUX PEAKIUH, €CITH OIMH U3
50 peareHToB J1aH B M30BITKE HIIH 17.04.2024 | Bubmmoreka [IOK
COJICPKUT MPUMECH. Brruncienus 17.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JI0JIM BBIXO/Ia MPOIYKTa 18.04.2024
peaKIuu
61 O0001IeHE U CUCTEMATH3ALIIHS 19.04.2024 | Bubmmorexa LIOK
3HAHUH 19.04.2024 | https://m.edsoo.ru/00ae4270

23.04.2024



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae4270

62 KonTponbHas padora Ne 3 o Teme " 24.04.2024 | Bbubmmoteka [IOK
Mertanisl 1 UX coelMHEeHUs" 24.04.2024 | https://m.edsoo.ru/00ae4270
25.04.2024
63 BemectBa u MmaTtepuaisl B 26.04.2024 | Bubmmorexa [JOK
MTOBCEIHEBHOM KU3HHU YEIIOBEKA 26.04.2024 | https://m.edsoo.ru/00ae3f50
02.05.2024
64 XUMHYECKOE 3arpsi3HEHHe 03.05.2024 | Bubamoreka IIOK
OKpYXKaromiel cpeibl 03.05.2024 | https://m.edsoo.ru/00ae4270
07.05.2024
65 Posb XuMuM B peliieHun 15.05.2024 | bubmmoreka IIOK
AKOJIOTHYECKUX MPo0IIeM 15.05.2024 | https://m.edsoo.ru/00ae4270
14.05.2024
66 Poisib xuMuu B perieHun 17.05.2024 | bBubamorexa [JOK
HKOJIOTMYECKUX MPolIieM 17.05.2024 | https://m.edsoo.ru/00ae4270
16.05.2024
67 O0600I1IeHIE U CHCTEMATH3ALIHS 22.05.2024 | Bubmmorexa [JOK
3HaHUU 22.05.2024 | https://m.edsoo.ru/00ae4270
21.05.2024
68 Hrorosast KOHTpoJbHas pabora 24.05.2024 | buGmorexa LIOK
P P 24.05.2024 | https://m.edsoo.ru/00ae4270

23.05.2024



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xummus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe 00111eCTBO
«M3narenscTBO «IIpocBenienre»
» Xumus, 9 kiacc/ Pymzutuc I'.E., ®enpaman @.1°., AkurionepHoe o0111ecTBO

«M3parenscTBO «IIpocBenienue»

METOJIUYECKHUE MATEPUAJIBI JIJISA YYUTEJIS

1. Xumus. 8 ki1.: KonTposbHbIe U TpoBepoUHbIe padoThl K yueonuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. YmakoBa
u ap. - M.: Ipoda, 2007.

2. Xumusi. 9 xi1.: KonTponbHbIe U TpoBepoUHbIe PadoThl K yueouuky O. C.
["abpuensna «Xumus. 9» / O. C. 'abpuensn, [1. H. bepeskun, A. A. YmakoBa
u ap. - M.: Ipoda, 2010.

3.I'a6puensa O. C., Bockob6oiinukosa H. I1., Amykoa A. B. HacTonbHas
KHHUTA yauTens. Xumus. 8 ki1.: Meroauaeckoe mocodue. - M.: JIpoda, 2011.

4.T'abpuensia O. C., OctpoymoB U. I'. HacronbHas kaura yuurens. Xumus. 9

KII.: Metoauueckoe mocooue. - M.: JIpoda, 2007.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

1. http://www.chemnet.ru 'azera « Xumus» u callt 1js yuurtens «f uay Ha
YPOK XHUMUW

2. http://him.1september.ru Enunas komnekus LIOP: IlpenmeTHas KomieKus
«XHAMUS»

3. http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4HBIE
skcriepuMenThl: Xxumus. Komieknus Poccuiickoro o0meodpa3oBaTenbHOIO
nopTrana

4. http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

5. http://www alhimik.ru Bcepoccuiickas onuMnuaga MKOJIbHUKOB 110 XUMUHU
6. http://chem.rusolymp.ru Opranudeckast XuMusi: JEKTPOHHBIN YUICOHUK IS
CPEIHEH IIKOJIBI

7. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: AJICKTPOHHBIM

y4eOHUK



