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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
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
BOCIUTAHUS U C Y4ETOM KOHUENIMHU MPENOIaBaHUs yueOHOro npeameTa « XuMHus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHTAHUS W PA3BUTUA OOYYAIOIIMUXCS CpEeICTBAMU y4eOHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe 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 ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiv3anuu TpeOOBaHHWI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMUpoBaHUs KYJIbTYphl IMYHOCTH, €€ 001eH U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(ECCUOHANBHON E€ATENbHOCTH;

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



CrocoOCTBYeT (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B SKOJOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aJIanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha OMPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPhIX OT/ACJIbHBIX 3HAYUMBIX TOHSTUN
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaIbIBAE€TCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e H3TH CUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHS K JIpyromMy, BBIONHSAS (YHKIIUKU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IMOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
MPEACTABICHUSA O XMMHUYECKOW COCTABIISIIOLIEH HAyYHOM KapTHHBI MUpa B JIOTHKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUS B Hayke. M3ydeHue XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUHU MPOUCXOIUT (OPMHUPOBAHUE 3HAHUM OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAaHUW — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XMMHUYECKHUX PEaKLIUi, B (OPMUPOBAHUU U Pa3BUTUHU MO3HABATEIbHBIX YMEHHUH 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
3Ha4YeHHUEe NMPUOOPETH TaKHEe LIEIH, KakK:

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
O0y4arommxcs K CaMOCTOSTENbHON MO3HABaTEbHOM JAEATeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITAa PAa3HOOOPA3HON MEATEIBbHOCTH, IMO3HAHHUS M CaMOMNO3HAHUS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3IM4YHbIX BUAOB JIEATEIBbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3yd 3HAHUS M ONBIT, MOJYYEHHbIE MPU H3YYECHHH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYLOBOM NEATEIBLHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATENBHOCTH B LEJSIX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIs U HANPaBICHHOCTH JajbHEHIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH 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

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.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 3yeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYIJISIpHAs Macca. MaccoBas 1051 XUMHUUYECKOTO 3JIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHUYECKUE ABJICHUS. XUMHUECKas PEakiusi 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 oOpalieHus ¢ J1a00paTOpHBIM 00OPYIOBAaHUEM, U3YUYCHHE W OIMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOW) SIBJICHUH, HAOIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMoIeliCTBHE XKene3a ¢ pactBopoM cos menu (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH 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 rtopeHusi). Oxcuzawl. [Ipumenenune xucnopona. CrocoObl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMHUYECKHUE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucinorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CcBOMCTBA BOAbL. Boma Kak pactBopurelnb. PacTBOphI.
HacehliieHHble ¥ HEHACBIIEHHBIE PacTBOPhHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJOB:  coyieoOpa3yromue  (OCHOBHBIC, KHUCIOTHBIE, aMQOTEepHBIE) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. ®Dusmyeckue H XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmenkiarypa ocHoBaHui. PU3WUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomydueHrne OCHOBaHUM.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psan aktuBHoctn mertannoB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coseil. PU3HUECKUE U XMMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS 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)
(BO3MOXHO HCIOJIb30BAHUE BHUEOMATEpHUAIOB), HAOIIOAEHUE 0Opa3IlOB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCHOJb30BaHHWE BUJIEOMATEPUATIOB),



UCCIIeIOBaHWE OOpa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMH, PEaKLUi HEUTpalu3aluH, IOJYy4EHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Hepuonuuecknin 3axkon u Ilepuoamyeckass cucremMa 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 IIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[Tepuonnueckor cucrembl xumuueckux 3yemeHToB [. M. Menneneesa. llepuoas
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oronbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckorn cucremsl [[. M. 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.

3nayenue [lepuoanueckoro 3akona v [lepuoandeckoi CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumnueckasi cBsi3zb. KoBasieHTHass (TofisipHass W HEMOJSPHAs) CBA3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHM KHCIOT M UIEJNOYEH, IMPOBEAEHUE 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 OOIIHUX eCTeCTBEHHO-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, MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBIICHHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
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. [lepruonnyeckas 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 HUX 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 BEILIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlacCaM HEOPraHWYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
M3MEHEHUIO CTETICHEH OKHCIICHUS XUMUYECKHX JJIEMEHTOB, MO OOPAaTUMOCTH, TIO
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
xumMuueckont csizu. CreneHn nucconuanvi. CUibHbIC U CIA0bIe SJIEKTPOTUTHI.

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 THAPOIIN3E 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  peakuuii  HMOHHOro  OOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOIIbI0 KAYECTBEHHBIX pEaKUUl HAa HWOHBL, 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
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMH, Iejlouamu). XJIOPOBOJOPO/I.
ConstHast KHCIOTAa, XMMUYECKHUE CBOMCTBA, MOJyd€HHE, NpuUMeHeHue. [lelicTBue
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. OKCHIBI CEpbl KAK MPEACTABUTENIM 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 CEpHON KUCIOThI, KAYECTBEHHAsI peaKkus 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 31aeMeHTOB VA-rpynnbl. OcCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue 1 XMMHUYECKHUE CBOICTBA, MONydeHne U npuMenenre. Conu 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).
Hcnonb3oBaHWE HUTPATOB W COJEM AaMMOHHA B KAauyeCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaAIMK, paclpoCTpaHEHWEe B MpUpoAe, (u3uueckne H XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoae. OKcuapl yriaepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHUEe W NPUMEHEHUE. 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, MEIUIMHE, MPOMBIIIUIEHHOCTH U CEIbCKOM
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),
OPOAYKTHl MX TepepaOdoTku (OCH3WH), MX POJib 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 XUMHYECKHUE CBOICTBa, IMOJyYCHHE 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, 1IeMEHT, OeTOoH, *kene300eToH. [Ipobiembl 6e30macHOro 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 TIPOTEKaHHUS, OIBITHI, OTpaXkarolue (QU3NYEeCKUue M XHMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTepUaJiOB), HAOJIOICHUE MpoIlecca OOYyTIIMBAHUS caxapa IoJ JIeUCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZieHUE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KAueCTBEHHBIX PEAKI[Mi Ha MOH aMMOHMS U (pochaT-uoH U U3ydeHHE NMPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIIMU 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
OPOJYKIMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEUICHHE 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 [[. .
MenpaeneeBa u ctpoeHus: aToMoB. CTpoeHre MeTaluioB. Mertajuinueckasi CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
CrocoObl TONIydeHHs] MeTauioB. [IOHATHE O KOPPO3UMM METAIIOB, 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.
du3nyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe Hartpus U Kanus). OKcuubl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[lepuoanueckor cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOeHUE aTOMa, HaxOKJAeHUE B mpupone. Pusnmyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aTroMa, HAXOXKIEHUE B Ipupoae. Pu3nUecKHe Hu
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMHU, H3YUYCHHE PpE3yJbTaTOB KOPpPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB), MPU3HAKOB  IMPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBas momoib mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

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

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATHUM, TaK U MOHSITHUH, SBISIONIUXCS CUCTEMHBIMU JIJISl OTACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEJIMPOBAaHUE, HU3MEpPEHHE, MOMENb, SBJICHUE, MNAPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTANINYECKAS
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya0OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBI, MUTATENIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, 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¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBbCSl CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAUN U
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

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

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MpEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXJIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TI03HABATENIbHBIX 33714, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIl TIOHUMaHUSI CYINTHOCTH HAayYHOW KAapTHUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIC Jii OOBICHEHUS HAOJIOIaeMbIX IMPOIECCOB M SIBIICHUM,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M T03HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKMMH BEIIECTBAMHU B OBITY U PEATbHOM JKHU3HH,

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBHUIYAJTLHON TPAeKTOPHH MPOJTOHKCHHUS 00pa30BaHUs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJIOrH4eCcKOro BOCIIUTAHHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHMUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIICHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOIHON CpeoH, il OBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (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



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO W OCYILIECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HaHUMU: PACKPBIBATh CMBICI XMMHYECKUX MOHSTHUH (BBIACIATH UX XapaKTEpHbIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXIY OOBEKTAMU H3yYCHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIC B XUMMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX TPEICTABICHUN BBIABISTh M XapAaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOonaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHAIU3UPOBATH W HMHTEPHPETUPOBATH HHGMOPMAILIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE NPUMEHTh PA3IMYHbIE METOJABI M 3aIPOCHl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
00acTH  UCHOJb30BaHMUS ~ HMHPOPMALIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO 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 aHAJU3UpoOBaTh B Mpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaThb BOIpPOCHl (B Xoje Auaiora U (Wiu) AUCKYCCHM) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
JESTEIbHOCTU B YCTHBIX M IUCBbMEHHBIX TEKCTaX; JejaTh MPE3CHTAINI0
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATENbCKOW  JESATENbHOCTH  MPU  PEIICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcaibHble yieOHbIE el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 3374, CaMOCTOSITEIbHO COCTAaBJIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJh30BaTh M aHATM3UPOBATH KOHTEKCTHI, MMPE/JIaraéMble B YCJIOBUHU 3aJJaHH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HAy4dHbIE 3HAHUS, YMEHHUS U CIOCOObBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM 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 HEOIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHsS, XUMHUYECKasl pPeakius, KIacCU(pUKAIUSI PEaKInid: peaKinu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBsI3b, MOJIIPHAS WM HEMNOJSIPHAS KOBAJIEHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUJIS COCTaBJieHUs (hopMy
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
dbopMynam, BHUJ XUMHUYECKOM CBsI3M (KOBaJIeHTHasT W MOHHAas) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOKEeHUA B llepmommueckoin 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
noarpynna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpymnmna)», maibsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3aps]l spa, 00IIee YUCIO AIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHUE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

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

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEIBHON NEATEIbHOCTH — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHMUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAEIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKHUX OMNBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondraners, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKyJia, HOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJIIMTUYECKAS JTUCCOIMANMS, PEAKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpHUCTaJUIMuecKas pemérka, KOppo3us METalIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJUKY JJISi COCTaBJEHUS (HOpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysiaM, BHUA XUMHUYECKON
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbici llepuomnueckoro 3akonHa [[. M. MenaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpymnmna (b-rpynmna)», manble u OOJbIIME TEPUOABI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCJUHEHUH 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
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, MO U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
pUMEpaMU MOJIEKYJIIPHBIX U HMOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKYy BEIIECTBAMH PA3IMUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U  MOJSIPHYIO MaccChl
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  O0OpYJIOBAaHMEM, a TaKXke TMpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

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

MIPUMEHSITh OCHOBHBIE OIEpaIlid MBICIMTEIIBHOW JESITEILHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJII0JICHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (peaibHBIM 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 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
BemecTBa n xumuueckue bubmmoreka [IOK
1.2 15 1 0
peaxkuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6 0 0
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 0 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTre 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

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 aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
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 pa3iesioB u TemM uudposbie
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 0 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 0 0 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS T CCOLIUALIHSL. 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 0 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 0 0 Brbmorexa LIOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
CO€JTMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX Eu 1IOK
nonmoTexa
2.3 VA- A 7 0 1
DICMEHTOB rpymibl. A3r, ocop u nx https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
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 COCIUHEHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HMara nupposbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bcero H3YYCHUS oOpa3oBare/ibHbIE
padoThbI padoThbI pecypent
[Ipenmer xumun. Posib XUuMHUM B KU3HU 1 0 0 bubmioreka [IOK
yenoBeka. Tea u BerecTa 03.09.2024 | https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTO/aX TTO3HAHUS B 1 0 0 bubmoteka [JOK
XUMHUHU 05.09.2024 | https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «[IpaBuina
paboThI B JIAOOPATOPHH U MTPUEMBI 1 0 1 bubmorexa [IOK
oOpalieHus ¢ JJabopaToOpHBIM 10.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM »
UucTteie BemecTBa U cMecH. CITocoOb! 1 0 0 bu6mmoreka [JOK
pasnesneHus cmecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas paborta Ne 2 Eub 10K
. noIMoTeKa
«Pasenenne emeceil (Ha npumepe L 0 L 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OYMCTKH [TOBAPEHHOMN COJIH)» o T '
bu6mmoreka [JOK
A 1 0 0
i 19.09.2024 | https://m.edsoo.ru/ff0d2a6¢
XuMH4YecKHe dJICMEHTEL. 3HAKU 1 0 0 bubmioreka [IOK
(CHMBOJIBI) XUMHUYECKUX JJIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8
bu6moreka [JOK
IT 1 0 0
POCTRIC H CITOIHRIC BetiecTha 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 0 0 bubmorexa [TOK
yIApHEoe ¥4 01.10.2024 |  https://m.edsoo.ru/ffod2ds0



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [JOK
10 Xummiecias Gopuyna. Baxenrnocts 03.10.2024 | https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKUX JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. bubmoteka IJOK
OTtHOcuTeNbHAs MOJIEKYJISIpHAs Macca 08.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHYIECKOr O bubmioreka [IOK
JJIEMEHTA B COEOUHEHUU 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Moib. bubmotexa [JOK
MousipHas Mmacca 15.10.2024 | https://m.edsoo.ru/ff0d5230
14 Ddusznyeckue U XUMHICCKHUE SBJICHUS. bubmioreka [IOK
XuMuueckasi peaxius 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku 1 ycrnoBUsl TPOTEKAHUS bubmuorexa [IOK
XUMHYECKUX PEaKIIHMA 22.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHUSI MacChl BEILIECTB. bubmotexa [JOK
XuUMHU4ECcKHe ypaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrancnenus KoamuecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmmorexa [IOK
HHecTBa 10 JP 07.11.2024 |  https://m.edsoo.ru/ff0d5708
peaKImii
Knaccudukarus XAMAYECKUX PEAKITHi
18 (coe I/IHq;HI/ISIH Q310K ECHUS e brbmiorexa LTOK
! P ’ 12.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBINi-
19 sHIMKIoneauct. O6o0menue u Bubmioreia LTOK
t ACT. Hvl 14.11.2024 | https://m.edsoo.ru/ff0d40c4
CHCTeMaTu3alus 3HAaHUH
20 Kontponpnas pabora Nel mo teme bubmuoreka LIOK
«BerecTBa 1 XMMHUECKHE PEAKIITN 19.11.2024 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmorexa LIOK
Bo3ayxa. Kucinopog — anemMeHT u 21.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BemecTBo. O30H

dusnyeckue 1 XUMHUYECKHE CBOICTBA

22 KHCIIOpOo/Ia (peakiny OKUCIICHHUS, bubmiorexa LIOK
26.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CriocoOwI OTyueHUsT KUCIOPOa B
23 7a00paTOpUH U MPOMBIIUICHHOCTH. brtamorexa [IOK
28.11.2024 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoi 3(hHeKT XUMHUIECKOM
24 peakinu, MOHSATHUE O bubmmorexa [IOK
TEPMOXUMHUYECKOM yPaBHEHHUH, 3K30- U 03.12.2024 | https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHX PEAKIUAX
TommmBo (Hed Tk, Yrolib U METaH).
25 3arp${3HeIEHeq];03)1}3,1:<a, CIOCOOBI c)aro bubmorexa [TOK
05.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIPeI0TB pAIlCHHS
[TpakTrueckas pabota Ne 3 mo Teme
26 «[lonydyeHue u cobupanue Kucioposa, bubmmorexa [IOK
. 10.12.2024 | https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHE €ro CBOHUCTBY»
97 Bonopon — 3neMeHT u mpocToe bubmmotexa [IOK
BeniectBo. Haxoxaenue B npupoae 12.12.2024 | https://m.edsoo.ru/ff0d4ddO
28 du3nUecKue 1 XMMUYECKHUE CBOHCTBA bu6moreka [JOK
Bozgopoja. [Ipumenenue Bogopoaa 17.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAX M COMAX bu6amorexa [IOK
19.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI OJTY4eHHS BOJOPO/Ia B bubmoteka [JOK
nabopaTopuu 24.12.2024 | https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
31 «[Tonyuenue u cobupanue BOA0OpoOaa, bubmorexa [JOK
26.12.2024 | https://m.edsoo.ru/ff0d4f42

M3Y4YEHUE €ro CBOMCTBY»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABorajapo 09.01.2025 | https://m.edsoo.ru/ff0d542e
B Gnéna,
38| neucerna rasa o ero manccrntony buorera L1OK
0 Y 14.01.2025 |  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA U 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 AQBHEHMIO PEaKlUM Ha OCHOBE 3aKOHA brbamorexa [IOK
P . peaxd . 16.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUM ra30B
35 @OU3NYECKUE U XUMHUYECKHIE CBOMCTBA bubmotexa [JOK
BOJbI 21.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 00 bu6mmoreka [JOK
WH/INKAaTOPaxX 23.01.2025 | https://m.edsoo.ru/ff0d59e2
B . Hacelie e
| e S
B P PEL 28.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B paCTBOPE
[TpaxkTueckas pabota Ne 5 mo Teme
38 «IIpuroroBiieHre pacTBOPOB C bubmotexa [JOK
ornpenenéHHON MacCOBOM J10Jel 30.01.2025 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BELIECTBA
39 KonTponsHas padbora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Boma» 04.02.2025 | https://m.edsoo.ru/ff0d6342
40 OKkcupl: cocTaB, KJIaccu(puKanus, bubmuotexa [IOK
HOMEHKJIATypa 06.02.2025 | https://m.edsoo.ru/ff0d664e
[TonyueHue ¥ XMMHYECKHE CBOICTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P 11.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccuduxamus, bu6mmoreka [JOK
HOMEHKJIaTypa 13.02.2025 | https://m.edsoo.ru/ff0d67ca
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[TonyyeHnne u XUMHUYECKUE CBOMCTBA

bu6mmoreka [JOK

43
OCHOBaHHM 18.02.2025 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccuduxanusi, bu6moreka [JOK
HOMEHKJIaTypa 20.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [Tonmyyenue U XUMHYECKHE CBOWCTBA bubmmoreka LIOK
KHCJIOT 25.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCO((SLII) nlt)ﬂ q)eHI/I;I XHMHHZEKHe bubmiorexa ITOK
c Yo, 27.02.2025 |  https://m.eds00.ru/00ad9474
CBOIicTBa
[TpakTnueckas padota Ne 6. Perenue
47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX 04.03.2025 | https://m.edsoo.ru/00ad9b7c
COEIIUH EHUI»
48 ['enernueckas cBA3b MEXK]Y Kiaccamu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHECHHI 06.03.2025 | https://m.edsoo.ru/00ad9a50
49 O6o00611eHue U cucTeMaTH3aus bubmmoreka [IOK
3HaHUH 11.03.2025 | https://m.edsoo.ru/00ad9cb?
KontponpHas pabora Ne3 o teme
50 "OCHOBHbBIE KJIACCHI HEOPraHUYECKUX bubmorexa TOK
o P 13.03.2025 | https://m.edsoo.ru/00ad9ela
CcoeUHEHN I
IT
51| smeccsan ancvommon. Mo BuGmorera LIOK
' 18.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKoH U
52 [lepuoanyeckast cucTeMa XUMHYECKUX bubmorexa HOK
pHOA 20.03.2025 | https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenneneeBa
53 Ilepronapl, rpymIIsl, MOATPYIIIE bubmorexa HOK
PHOAIB, TPYTHIEL, HOATPY 01.04.2025 |  https://m.edsoo.ru/00ada52¢
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Crpoenune atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
snep. 3oTorbl 03.04.2025 | https://m.edsoo.ru/00ada342
C 0
55 | atowon smewetos Meprommaccroii BrSmworera LIOK
pron 08.04.2025 | https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €T0 MOJIOKECHUIO B bu6moreka [JOK
[lepuoguueckoit cucreme JI. U. 10.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUTS pa3BUTHUS HayKu U nipaktuku. . W. bubmuorexa [IOK
MeHneneeB — y4€HBIH, eaaror u 15.04.2025 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEKTPOOTPHUIIATEIHFHOCTh ATOMOB
58 XUMHYECKUX DJIEMEHTOB/ bubmorexa TIOK
N 17.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTta
59 WNonnas xumudeckas CBS3b bubmorexa [JOK
22.04.2025 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas MOIsIpHAst XUMHYECKAsT bubmmotexa [IOK
CBSI3b 24.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HemosipHass XMMUY ecKas bubmuorexa [JOK
CBSI3b 29.04.2025 | https://m.edsoo.ru/00adaab9
62 CTelneHb OKHCIICHUS bubmorexa TIOK
01.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE bubmmorexa [IOK
peaxuu 06.05.2025 | https://m.edsoo.ru/00adb076
64 OKHUCITUTEIN U BOCCTAHOBUTETN bubmorexa TIOK
08.05.2025 | https://m.edsoo.ru/00adb076
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Kontponpnas pabora Ned o teme

bu6mmoreka [JOK

05 «Crpoeitne atoma. Xuniieckas 1 13.05.2025 | - https://m.eds00.ru/00adb4s6
CBSI3b»

66 Pe3epBHblii ypok. O00011eHUE U 1 bubmmoreka LIOK
CHUCTEeMaTH3aIus 3HAHUI 15.05.2025 | https://m.edsoo.ru/00adb33c

67 PesepBHblii ypok. O6001meHne u 1 bubmoreka LIOK
CHUCTEMATHU3ALMS 3HAHUHI 20.05.2025 | https://m.edsoo.ru/00ad9cb?2

68 PesepBHbIii ypok. O0o0meHue u 1 bubmmorexa [IOK
CHUCTEeMaTH3aIus 3HAHUI 22.05.2025 | https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uugposbIe
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Ileprognyeckuil 3aK0H.

1 [Tepuonnueckas cucrema 1 0 0 bubmmorexa [IOK
XUMHYECKHUX 351eMeHTOB []. H. 03.09.2024 | https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOMCTB XMMHUYECKHUX DIIEMEHTOB 1 0 0 bubmorexa TIOK

. 05.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanuys 1 HOMEHKIaTypa 1 0 0 bubmoteka IJOK
HEOPraHWYECKHUX BEIIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudueckoil ¢BI3U U THUIIBI 1 0 0 bu6mmoreka [JOK
KPUCTAJNIMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KonTtponenas padora Nel mo teme

IT i 1 1

5 «[ToBTOpEHME U yriTyOJIeHHE 3HAHUN 0 17.09.2024
OCHOBHBIX Pa3/eyioB Kypca 8 Kiaccay

6 Krnaccudukanus xumudaeckux 1 0 0 bubmioreka [IOK
peaKLMii 0 pa3Iu4HbIM IPU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUUYECKOU

7 eaknuu. [ToHsaTHE 0 TOMOTreHHBIX U 1 0 0 bubmnorexa ITOK
PEaKIid. 24.09.2024 | https://m.edsoo.ru/00adbe9a
T'eTEPOrCHHBIX PEAKIIMAX
ITousTHE 0 XUMHUYECKOM

8 aBHOBeCcHU. PaKTOPLI, BIUSIOIIAE 1 0 0 bubmrorexa TTOK
P ' PR m 26.09.2024 |  https://m.edsoo.ru/00adc28c

Ha CKOpPOCThH XUMHYECKON pCaKkIuu U
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MOJIOKEHUE XUMUUIECKOTO
paBHOBecCHs

OKUCIINTEIBHO-BOCCTAHOBUTEIILHEIC

bu6moreka [JOK

o peakiuu 01.10.2024 | https://m.edsoo.ru/00adcade
Teopus 31EKTPOTUTUYECKOU
10 uccoruauuu. CUiIbHBIE U ClIa0bIe bubmorexa IIOK
A 1AL 03.10.2024 | https://m.edsoo.ru/00adcd68
AIIEKTP O THI
11 HouHble ypaBHEHUS peaKAil bubmmorexa HOK
P peaxt 08.10.2024 |  https://m.eds00.ru/00add448
XHUMHUYECKUE CBOUCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MMPEACTABICHUM bubmuotexa [JOK
00 3JIEKTPOIM THYECKOMH 10.10.2024 | https://m.edsoo.ru/00add5d8
TUCCOLMAIIAN
XHUMHUUYECKHE CBOMCTBA COJIEN B
13 CBETE MIPEICTABICHUN 00 bubmnorexa ITOK
pe ! 15.10.2024 |  https://m.edsoo.ru/00add8h2
ANIEKTPOIUTHYCCKOM TN CCOIUAITNN
14 IMousaTtue o rugponse coneu bubmorexa HOK
AP 17.10.2024 |  https://m.eds00.ru/00add9d4
15 O0600I1IeHNEe U CHCTEMaTH3aIHS bu6moreka [JOK
3HAHUI 22.10.2024 | https://m.edsoo.ru/00addd12
IT §) Ne 1.
16 «5:;2;1;?:2:Hia I/IOI\I:HTaJIBHHX bubmorexa ITOK
p 24.10.2024 | https://m.edsoo.ru/00addbfa
3aJagdy
KonTponbsHas padora Ne2 o teme
17 «DINEKTPOIUTHY ECKASI TUCCOLIAALNA Bubmorexa IOK
p A 1AL 07.11.2024 | https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUU B PACTBOPAX)»
18 OO0m1ast XapaKTepuCTHKA Tajor €HOB. bubmotexa [JOK
XuMH4ecKre CBOMCTBA Ha MIPUMeEpe 12.11.2024 | https://m.edsoo.ru/00addfe2
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xJjiopa

XiopoBoaopoa. CossiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, ITOTy4EHUE bubmorexa LOK
’ ’ 14.11.2024 | https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTrueckas pabota Ne 2 mo Teme
20 «Ilonydenune constHON KUCIOTHI brbamorexa [IOK
B . ’ 19.11.2024 | https://m.edsoo.ru/00ade348
U3ydeHue e€ CBONCTB»
Bbruncnienus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIHi, €ClIi OJIUH U3 butmmorexa [IOK
21.11.2024 | https://m.edsoo.ru/00ade488
peareHToB J]aH B U30bITKE
99 OO0m1ast xapakTepuCTHKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpymmsr 26.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTtpomnHbie MOTUPUKALIUN CEPHI.
23 Haxoxenue cepbl U €€ cOeTUHEHUI bu6moreka [JOK
B IIpUpojie. XMMUYECKHUE CBOWCTBA 28.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po1, CTpOEHUE, bubmotexa [JOK
¢u3nyeckre U XMMHUYECKHUe CBOMCTBA 03.12.2024 | https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHas KUCIOTa,
25 (buznUecKre 1 XUMUYECKUE br6amorexa [IOK
. 05.12.2024 | https://m.edsoo.ru/00adea28
CBOIICTBA, IPUMEHEHHUE
XUMHYECKHE PEAKIUY, JIKALIIE B
OCHOBE MPOMBIIIIEHHOT0 criocoba
26 IIOJIYYEHHSI CEPHOM KHUCIIOTBHI. bubmuoreka LIOK
XuUMHUYECKOe 3arpsi3HeHNe 10.12.2024 | https://m.edsoo.ru/00adec8a
OKpY>KaroIlel Cpelibl COSAUHEHUSIMU
cepbl
27 Brruncnenne MmaccoBoi TOJIM BRIX0Ia Bbu6moreka [JOK
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MPOAYKTa PEAKIIUU 12.12.2024 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa SJIEMEHTOB

98 VA-rpynmsl. A3or, bubmmorexa LIOK
pacnpocTpaHEHUE B IPUPOJIE, 17.12.2024 | https://m.edsoo.ru/00adeea6
(GU3NYECKUEe U XUMHYECKHUE CBOMCTBA
AmMuax, ero Gpu3ndecKue u

29 XUMHUYECKUE CBOWCTBA, OJy4YEHUE U brtmorexa [IOK

’ 19.12.2024 | https://m.edsoo.ru/00adf004
IPUMEHECHUE
[Tpaktuyeckas pabora Ne 3 o Teme
30 «[lony4yeHue aMmmMuaKa, U3y4eHue ero bubmmorexa [IOK
. ’ 24.12.2024 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3zoTHas kucnora, e€ Gu3nIecKue u bubmotexa [IOK
XUMHUYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonbs30BaHuE HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPAIIbHBIX

32 ynobpenuit. XuMudyeckoe buGmorexa [OK

. 09.01.2025 | https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH Cpellbl
COCMHEHHUSIMH a30Ta
®ocdop. Oxeua pocpopa (V) n
33 @ch;;;aﬂKﬂézf;aq;;;ﬂgelKHell Bubmorexa [OK

L 14.01.2025 | https://m.edsoo.ru/00adf68a
XHUMHYECKUE CBOWCTBA, TIOJTy4EHUE
Hcnonb3oBanue hochaTos B

34 KauyeCcTBE MUHEPAIbHBIX yI00PEHUIA. bubmuorexa [IOK
3arpsi3HEHHE MPUPOTHON CPEbl 16.01.2025 | https://m.edsoo.ru/00adfc20
docdaramu
Vraeponu, paciipocTpaHeHHE B

35 npnpzﬂe,$H3;iec;ie11ngquCKHe butmmorexa [IOK

21.01.2025 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxkcuppl yriaepojaa, ux Gu3n4ecKue u
XUMHUYECKHE CBOMCTBA.

bu6mmoreka [JOK

36 DKOJIOrHYECKUE MTPOOIIEMBI, 23.01.2025 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuioM yriepona (1V)
37 VYroapHas KHCIIOTa U €€ COIn bubmorexa TIOK
28.01.2025 | https://m.edsoo.ru/00ae006¢c
ITpakTueckas padota Ne 4 o reme
38 "TlosryueHue yriekuciaoro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha KapOOHAT- 30.01.2025 | https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa TIOK
04.02.2025 | https://m.edsoo.ru/00ae054e
COCIMHCHMSX yriiepojia
40 Kpemnuii u ero coenuHenus bubmorexa HOK
06.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5.
41 Pemenue skcriepuMeHTalbHbIX 3a/1a4 bubmmorexa [IOK
o TeMe «BakHeHIme HeMeTauIbl U 11.02.2025 | https://m.edsoo.ru/00ae0bf2
HX COCTHHEHUS
KonTponsnas padora Ne3 mo teme
42 «Baxuennme HeMeTaUIbI U UX bubmorexa TIOK
13.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMH CHUS»
OO011ast XxapaKTepuCTHKA
XUMHYECKUX 3JIEMCHTOB —
43 MeTaJUIoB. MeTalimyecKkas CBA3b U bubmoteka [JOK
METaJUTMYECKasi KPUCTAJLTMYECKast 18.02.2025 | https://m.edsoo.ru/00ael03e

pemérka. duznveckue cBONCTBA
METaJIJIOB
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XUMHYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUUYECKUN DS bubmiorexa TOK
pomiY bt 20.02.2025 | https://m.edsoo.ru/00ae1156
HaIpPsHKCHUH METaJIOB
O61mue crocoObl MOTyYeHUs
MetaiuioB. CraBel. BrruncineHus mo
45 ABHEHUAM XUMHUYECKUX PEAKIIAH bubmorexa LIOK
yp peartui, 25.02.2025 | https://m.eds00.ru/00ae1156
€CIT OJIUH U3 PEareHTOB COJCPIKUT
IPUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB bubmorexa HOK
PP 27.02.2025 | https://m.edso00.ru/00ae1278
bu6nmunoreka [JOK
47
Ienotrbie MeTaLel 04.03.2025 | https://m.edsoo.ru/00ael14b2
48 OKcHUIbl U THAPOKCUABI HATPUS U bubmotexa [JOK
KaJus 06.03.2025 | https://m.edsoo.ru/00ael14b2
49 [IlenounO3eMeNnbHBIE METAJITBI — bubmoteka IJOK
KaJIbLIUA M Mardui 11.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxueiiume coequHeHns Kaablns bubmorexa LIOK
a H 13.03.2025 | https://m.edsoo.ru/00ael5e8
51 O00011IEHNE U CUCTEMATH3AIHS
3HAaHUN 18.03.2025
59 JKECTKOCTh BOMIBI M CITOCOOBI €€ bubmotexa [JOK
yCTpaHEHUS 20.03.2025 | https://m.edsoo.ru/00ae1886
[TpakTuueckas pabora Ne 6 1o Teme
53 "YKEcTKOCTH BOIABI U METOMBI €8 Bubmiorexa HOK
\ 8 8 01.04.2025 | https://m.edsoo.ru/00aelae8
YCTpPaHCHHS
. bubmotexa [JOK
4 A
> FIOMHIHHH 03.04.2025 | https://m.edsoo.ru/00aelc64
95 AmdoTepHbIe cBOICTBA OKCHIA U bubmorexa [IOK
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THJIPOKCHIA 08.04.2025 | https://m.edsoo.ru/00aelc64
bu6moreka [JOK
>0 Aereso 10.04.2025 | https://m.eds00.ru/00ae1d86
57 OKcuibl, THIPOKCUABI U COJIU XKeje3a bubmotexa [JOK
(1) u xenesa (111) 15.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U CUCTEMaTH3aIUS
3HAHWH 17.04.2025
ITpakTueckas padbota Ne 7.
59 Pemenue skcriepuMeHTalIbHBIX 33124 bubmmoreka LIOK
1o Teme «BakHelme MeTauisl U uX 22.04.2025 | https://m.edsoo.ru/00ae3de8
COCIIVHCHHSD»
Brruncnenus no ypaBHeHHUSIM
XUMHUYECKUX PEAKIUH, €CITU OUH U3
50 peareHTOB JjaH B U30BITKE UITH bubmmorexa [IOK
COJIEPKUT MpuMecH. Brruncnenus 24.04.2025 | https://m.edsoo.ru/00ael750
MacCCOBOH JIOJI BBIXO/a MPOJYKTa
peaKIuu
61 O06o0mIeHre ¥ CUCTEMaTH3 AU
3HAHUU 29.04.2025
KonTponbsHas padora Ned o Teme
62 «Baxxneiinme MeTamibl U UX 01.05.2025
COCIMHEHUSD)
63 BemecTBa u matepuansl B bubmuorexa [JOK
MTOBCETHEBHOM KU3HU YCIIOBEKA 06.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arpsi3HEHNUE bubmmorexa [IOK
OKpYXKaroIen cpebl 08.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumMnu B penieHun bu6mmoreka LIOK
HKOJIOTHYECKUX MTPOoOIeM 13.05.2025 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 Pe3epBHblii ypok. O000111eHUE U 1 bubmuoreka LIOK
cucTeMaTU3alys 3HAHUN 15.05.2025 | https://m.edsoo.ru/00ae0d0a
67 Pe3epBHblii ypok. O00011eHUE U 1 bubmmorexa LIOK
cucTeMaTH3alus 3HaHU I 20.05.2025 | https://m.edsoo.ru/00adb33c
68 Pe3epBHBIii ypok. O0001IIeHNE 1 1 bubmotexa [JOK
CHUCTEMATHU3ALUS 3HAHUHN 22.05.2025 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00111eCTBO
«M3narensctBO «lIpocBenienune
* Xumus, 9 kiacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiinonepHoe 00IIECTBO

«M3narenscTBO «IIpocBenienre»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
H.H.I'apa Xumus. Ypoku B 8 kinacce. [locodue miia yuurens. Mocksa,

"IIpocBemienne" 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HMHTEPHET

http://school-collection.edu.ru
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