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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 0O0y4YeHUs] XUMUU Ha YPOBHE 1I€JIeW U3y4eHUs TpeaAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM  y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuto. ColiepaHU€ CKIIAIbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4YeHUs
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMHM NpaBWJI 0OE€30MacHOTO OOpallleHus C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opMmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Knaccupuxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJICHUN, HAOIIOACHHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMoIeCTBHE Xkene3a ¢ pactBopoM cosd meau (I1),
U3y4eHUE CIOCOOOB pa3/JelieHus CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUSI KUCIOpoJa B JIA0OpaTOpUU ¥ MPOMBINILIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopot BoAbl B MpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Du3nyeckue U XHUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. @usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEW paCcTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCIIeIOBaHNEe O0pa3lloB HEOPTraHWYECKHX BEIMIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIepuoaa |
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MEXNpeIMETHBIX CBS3€H MpPU W3YYCHUH XUMUKU B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSTHH, TaK W TIOHATHH, SIBIISTFOIIMXCS CHCTEMHBIMH JIJISI OTICIIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1mme ecTeCTBCHHO--HAyYHbIC TIOHATHS: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: MaTepus, aToOM, D3JEKTPOH, INPOTOH, HEHUTPOH, HWOH, HYKIIH/I,
W30TOIBI, PAJHMOAKTHBHOCTh, MOJIEKYA, SJESKTPUUCCKUNA 3apsii, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (GU3UYCCKUC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI PeaKLMs

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJIOB, Kalldsl, KalblUs H UX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAJIMYECKON PEUIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Kiaccudukaiys XUMIIECKUX PEaKIUi 110 pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIUX B PEAKIHUH BEIISCTB, IO TEIIOBOMY 3ddeKTy, o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YPaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIUSIIONIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.



OKHCIUTETFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMH,  DJIEKTPOHHBIN  OaylaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBiieHe  ypaBHEHMIl
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUd C  HUCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXKHO ~ HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu paslIoKEeHHs, COCTUHEHUs), pACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHW okucieHus. CTpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3MUEeCKHWe M XUMUYECKHE CBoWcTBa (00mme Kak
NpEeACTaBUTENS Kjacca KHCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuHu,



JeXallue B OCHOBE NPOMBINUIEHHOTO CHoco0a IMOJY4YEHUS CEPHOM KHCIIOTBHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue ceppl U €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/E,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMEHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOody4yeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcrnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
ynoOpeHui. XuMHUUECKOe 3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl COCIUHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIBHBIX YOOPEHU.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOE, (U3UUECKUE U XHUMHYECKHUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepona B npupoge. OKcupl yriepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KiUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nojsyuyeHue u npumeHenue. KauecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILECTBAX: JKUpaX, OelIkaX, yriieBoJax — U X
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YeHHE U
npuMmenenrne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHus 00
okcune kpemaust (IV) u kpemaueBoit kuciore. CUIMKATBI, UX UCIOJH30BAaHUE B



OBITY, B MPOMBIIUICHHOCTH. BakHellne CTpOUTEIbHbIE MaTepHalibl: KEPaMUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YCHUE XUMHYECKHUX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX TIPOTEKAHHUSI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB), M3y4YeHUE MoZENnen
KPUCTAUIMYECKUX pEIIETOK anMasza, rpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MpoLIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCIMHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxeHus B llepmogmyeckor cucremMe xumudeckux daeMmeHTtoB . W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKAa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTYH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl 1



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJablUs, aJIIOMUHHS, [IMHKA, JKEe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOJAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, IKOCUCTEMA, MHUHEPATBLHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl JOCTUTAIOTCS B XOA€ OOydeHUs
XUMHH B €IUWHCTBE Y4YEOHONH M BOCIUTATENIbHON NEATEIBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCHUCKHUMHU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH, NPUHATHIMM B OOLIECTBE MpaBUJIaMH M HOpMaMH
NOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUU 00yYatOIIUXCS.

JIMYHOCTHBIE pPE3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOH IMO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIINIA U PACIITUPEHUE OTbITA IEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LHEHHOCTHOTO OTHOLIEHMSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY M HAyYHOMY HACIEAMIO, TOHUMAHMUS
3HAYEHUS] XMMHUYECKON HAayKU B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOM HMH(pOpManuen o
MEPEIOBBIX JOCTHKECHHUSIX U OTKPHITUAX MUPOBOM U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

IPEJCTaBICHUS O COLIMAIbBHBIX HOPMax M MpaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUHN B KOJUIEKTUBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOHM, Yy4eOHO-HUCCIIeI0BAaTEIbCKOM, TBOPUECKOW U JIPYTUX BHUJAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JESITENIbHOCTH TIPU BBITIOJHEHWH YYeOHBIX, TO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH XUMHUYECKUX DKCIEPUMEHTOB, CO3MaHMU YYEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aUMOIOHHMAHHUIO W
B3aMMOIIOMOIIN B MPOIECCe ITOW Y4EOHOM NeATEIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEIEHUE U MOCTYNKH CBOUX
TOBApHUIICH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW PEaKIH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W COCTABISIONIME OCHOBY JJII MOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBA3SIX YeJIOBEKa C MPUPOJHONU Cpeloil, 0 posin XMMUU B
ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;



MO3HABATEJIbHBIE MOTHUBBI, HAPABICHHbIC HA TIOJYYEHUE HOBBIX 3HAHUI MO XUMHH, HEOOXOAUMBIE I OOBSICHEHUS
HAOJI0JaEMBIX TPOLIECCOB U SIBJICHUM, MO3HABATEIbHOU, MH()POPMALIMOHHOW M YHUTATEIBCKOW KYNbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIbBHOW padOThl C YYEOHBIMH TEKCTAaMH, CIPABOYHON JIMTEPATypOH, JAOCTYHHBIMH TEXHUYECKUMHU
CpeICTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHUM;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JHOOO3HATEIBbHOCTh, I'OTOBHOCTb U CIIOCOOHOCTH K CaM0O00pa3oBaHMUIO,
NPOEKTHOM W HCCIEeNOBAaTENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBIEHHOCTH M YpPOBHS OOy4YEeHHs B
JlaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSTHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aKOIojs, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTU COOJIIOICHHS MPAaBHII O€30MaCHOCTH NPH OOpAIEHUH C XMMHYECKMMH BELIECTBAMU B OBITY M peajbHOM
KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTHUECKOMY H3YYEHMIO MpoQeccuil W Tpyna pa3iMyHOro pojia, YBaXXEHHE K TPyLy U pe3yjbTaTam
TPYJOBOM AEATENBHOCTH, B TOM YKCIIE HA OCHOBE MPHUMEHEHMS MPEIMETHBIX 3HAHWM MO XMMHHU, OCO3HAHHBIM BBIOOD
WHIUBUYAIbHOM TPAEGKTOPUM MPOJOJKEHUS 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMUH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONW MPOPECCHOHAIBHON NEATEIbHOCTH M PAa3BUTHS HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb a/IalITUPOBATHCS B MPO(PECCUOHAIBHOM Cpeie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH LIETIECO00pa3HOEe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢uznYecKOMy U TCHUXHYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOACHMS MpaBuil O€30MacHOro MOBENEHUs Npu
paboTe ¢ BelecTBaMM, a TAKXKE B CUTyaIUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4YyaeMble MpPH M3YyYEHUM XHUMHUHU, JJIs PELICHUs 3aJad, CBS3aHHBIX C
OKpY>Kalollle TMPUPOJIHON CpenoM, AJig TOBBIIIEHUS YPOBHS DSKOJOTMUYECKOW KYJIbTYpbl, OCO3HAHHUS TJI0OAJIBHOIO
XapakTepa HKOJIOTHYECKUX MPOOJEM U MyTeW MX pEelIeHUs MOCPEICTBOM METOIOB XMMHUH, SKOJOTUYECKOTO MBIIIICHHUS,
YMEHHsI pyKOBOJICTBOBAThCSI UM B ITI03HABATEIIbHOW, KOMMYHUKATUBHON U COLMAJIBHON MTPAKTUKE.



METAINIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanpeaMeTHBIX pe3yJbTaTOB BRIICISAIOT 3HAYUMBIE JIJIsT POPMUPOBAHUS MHUPOBO33PECHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHsl, IPHUHIIMII, TUTIOTE3a, (aKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPBIE UCTIOIL3YIOTCS
B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IpeaMEeTax M II03BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MpeACTaBICHUE O IICJIOCTHOM HAayyHOHW KapTHHE MHpa, U YHUBEpCaldbHbIC YydeOHbIC JEeUCTBUA (ITO3HABATENIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 0OECIeUYnBarOT (POPMUPOBAHHUE TOTOBHOCTH K CaMOCTOATEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESATETLHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPU OCBOCHUW 3HAHWHN: PACKPBIBATH CMBICI XHUMHUYECKUX
MOHATUM (BBIACISTh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JIPYTHMMHU TOHSTHSIMH), HCIOJIb30BATh
MOHATUS JJIl OOBSCHEHUS! OTIEIbHBIX (DAKTOB M SIBJICHUMN, BHIOMpPATh OCHOBAHMUS W KPUTEPUU ISl KilacCU(pUKAIIUU
XUMHUYECKUX BEIIECTB W XUMHUYECKHX PEaKIHMKM, YCTaHABIMBATH INMPUUYMHHO-CICICTBEHHBIC CBS3HM MEXIYy OOBEKTaMH
W3Y4YEHHs, CTPOUTH JIOTHUYCCKHE pacCyXIAeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJOTHUH), JeJIaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHHE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANPEAMETHBIE ), CHMBOJNYECKUE (3HAKOBBIC)
MOJIEJIM, UCTOJIb3yeMble B XUMHUH, MNPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAaK (CMMBOJI JJIEMEHTA), XMMHUYEcKas (GopMmysia M ypaBHEHHE XHMHYECKOHW peaKIuu — TIPH PEIICHUH
y4eOHO-IT03HABATENIBHBIX 33/1a4, C YUYETOM ITUX MOJCIBHBIX MPE/ICTABICHUHN BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YUAEMBIX MPOLIECCAX U SABJICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI IS
dbopMHUpOBaHUS TUTIOTE3BI TTO TTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YUYEHHUYECKHUX DKCIEPUMEHTOB, YMEHHUE
HaOJII0/1aTh 32 X0JIOM IMPOIECCa, CAMOCTOSTENIBHO MPOTHO3UPOBATH €T0 Pe3yibTaT, GOPMYIHPOBATH 00OOIIECHNS U BBIBOIBI
10 pe3yJibTaTaM MPOBEEHHOTO OIbITA, UCCIAEAOBAHUS, COCTABIISITh OTUET O MPOJICIIAHHON padoTe.



Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIMIO PA3TUYHBIX BUJIOB U (OPM MpEACTaBICHUS,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUECKOTO COJACp)KAHMS, CIPABOYHBIC
noco6ust, pecypcsl THTepHETa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUHMBYIO U HEJOCTOBEPHYIO HH(POPMALHUIO;

YMEHHME MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOUCKE M OTOOpEe MH(OpPMALMM U COOTBETCTBYIOIKX
JAaHHBIX, HEOOXOIUMBIX ISl BBIMOJIHEHUS YU€OHBIX U MO3HABATENIBHBIX 33/1a4 ONPEACIEHHOTO THIIA, TPHUOOPETEHUE OTIbITa
B 00JIaCTH HCIHOJIb30BaHUs HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KyJIbTypOll aKTUBHOTO
UCIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (DOpMY MpencTaBICHUS
UH(GOpPMaIlMU U WUTIOCTPUPOBATH PEIIaeMble 3aJaul HECIOXKHBIMU CXEMaMH, TMarpaMMaMu, IpyrumMu GopMaMu rpaguxku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YUeOHON M MCCIEA0BATEIbCKONW AESTENBHOCTH MH(OPMAIUIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CEITBCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAOIIEH TPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIC YHHBeEpPcalbHbIe yueOHbIEe 1eHCTBUA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaiora v (Wjin) AUCKYCCUH) O CYIIECTBY 00CYK/1aeMOM TeMbI, (pOPMYJIUPOBATH
CBOM TMPEIOKEHUSI OTHOCUTENFHO BBITTOJHEHUS MPEII0KECHHOH 3a1a4u;

YMEHHsI TIPEICTABIATh MOTYYCHHBIE PE3yNIbTaThl MO3HABATEIHHON JACSITEIFHOCTA B YCTHBIX M MUCHMEHHBIX TEKCTAX;
JenaTh MPE3EHTALMI0 Pe3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO IKCIEpUMEHTa (J1abopaTOpHOro OMbITa, J1abopaTOpHOM
paboThI IO UCCIEAOBAHUIO CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHMKAaMH B COBMECTHON IO3HABAaTEJIIbHON W HCCIEI0BATEIbCKON
JESTEIIbHOCTH TIPY PEIICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HWHTEPECOB U COTJIACOBAHUS TMO3UIUI
(oOcyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD), KOOPJAMHAIIMS COBMECTHBIX JCWCTBUMN, OMpEACIICHUE KPUTEPUEB
0 OIICHKE KayecTBa BBIIIOJHEHHON padOTHI U IpyTHeE).

PeryisiTuBHbIe YHUBepCAJbHbIEe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENSITh LN JACITeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U NPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpATh Hanbosee 3p(heKTUBHbBIE CIIOCOOBI PEIICHUsS] YU€OHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTABJIATH WM KOPPEKTUPOBATH MPEIIOKEHHBIA alrOpUTM JCHCTBUHA MpH
BBIMIOJTHEHUH 3a/1aHUM C YYETOM TMOJTyUYEHHUsI HOBBIX 3HAHUI 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLHUsiX, OEHUBATh



COOTBCTCTBHUC IIOJYUYCHHOI'O pCE3yJibTaTa 3asiBJICHHOM nein, yMCHHC MCIIOJBb30BAThH MW AHAJIM3HUPOBATH KOHTCKCTHI,

npejJiaraeMbie B YCIOBUU 3/ IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPE3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEPYKAHMS, YCTAHOBJICHHOTO JaHHOM
denepanbHOl paboYeil MPOrpaMMOM, BBIJCIAIOT: OCBOCHHBIC OOYYAIONIMMHCS HAYYHBIC 3HAHHS, YMEHHUS M CIIOCOOBI
NeHCTBUM, crienudraeckre I MPeIMETHOW 001acTH « XUMHUS, BHJIBI ACSITSILHOCTH I10 MTOJTYICHHUI0 HOBOT'O 3HAHMS, €TO
UHTEPIIPETALNHN, TIPEOOPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaIHSIX.

K koHIly 00y4ueHHs B 8 Kiacce MpeMETHBIC pe3yJIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTH
y 00y4aroImuxcs YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUUYECKUX ITOHATHN: aTOM, MOJIEKYJIa, XUMUUECKUHN 3JIEMEHT, IIPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAas aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJIIPHAs. Macca, MaccoBas I0JIs1 XMMUYECKOIO DJIEMEHTA B
COCIMHEHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
OKHCIICHUSI, XMMHMYECKas peakuus, KiIacCUpUKalus peakuui: peakuud COECTUHEHMs, pPEaKlUd pasiokKeHUs,
peaklMy 3aMelleHMs], peakuuu OOMEHa, IK30- M SHAOTEPMUUYECKUE PEAKLUH, TEIUIOBON 3(PdeKT peakuuu, s1po
aToMa, PJIEKTPOHHBIN CIOW aTromMa, aTOMHAas OpOUTAlb, PAIUYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HEMOJISIpHAas
KOBAJICHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KATHOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOIEHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX IOHATUNM W IPUMEHATb OTHU MOHATUA IPU ONUCAHUU
BEILIECTB U UX IIPEBPALLCHUN;

UCITIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBICHUs (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIIUi;
OTpENETATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHHUS SJIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, PUHAJICKHOCTh BEUIECTB K OMPEAeIEHHOMY KJIacCy COeIMHEHUHN 1o (Gopmysam, BHU
XUMHUYECKOH CBSI3M (KOBAJIEHTHASI U HOHHASI) B HEOPTaHUYECKHUX COCIMHEHHUSIX;

packpbiBathk cMbIci Ilepuonnueckoro 3akona 1. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE MIEPUOIUIECKON
3aBUCUMOCTH CBOMCTB XUMHUYECKMX OJJIEMEHTOB OT MX I0J0XKeHHUs B Ilepronnueckoil cucreme, 3aKOHOB
COXpaHEHUSI MacChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUS], 3aKOHa ABOTraapo;



e OMHCHIBATH M XapaKTepU30BaTh TabIuuHyI0 opmy [leproanyueckoil CHCTEMBI XUMHUUECKHUX DJIEMEHTOB: pa3inyaTh
MOHSTUA «TJaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynma (b-rpymnma)», Massie U OOJbIINE TEPHOIB,
COOTHOCHUTH 0003HauYeHUs1, KOTOpble uMeroTcs B Tabnuie «llepuoanueckas cuctema XuMuaeckux anemeHnTos /1. U.
MeHnjeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sSapa,
o011Iee YUCIIO JIEKTPOHOB U PACpeIeNIEHUE UX M0 AIEKTPOHHBIM CIIOSIM);

e KIACCUPUIIUPOBATH XMMHUYECKUE D3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHYECKHE peakuuu (Mo YUCIy U
COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEINIOBOMY 3 (PeKTy);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XMUMHYECKHE CBOWMCTBA BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIas
OMMCaHWE MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

e IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJI0 XHMHYECKOTO
3JIEMEHTA 10 (PopMyJie COETUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XAMWYECKON PEAKIINH;

e TMPUMEHATH OCHOBHBIE OMNEPALHUU MBICIUTEIBLHON NEATEIbHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMATHU3ALIMIO, KJIACCU(PUKALNIO, BBISIBIEHUE NPUYMHHO--CIEACTBEHHBIX CBSI3€M — ISl U3y4YEHUs CBOICTB
BEILIECTB U XUMHUYECKUX PEAKIUH, E€CTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOMIIEHUEe, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

e CIEJOBaTh MPABUJIAM TOJIb30BAHUS XUMHUYECKOUN MOCYA0N U JTa0OpaTOpHBIM 000PYIOBAHUEM, a TaKKEe MpaBUIIaM
oOpalieHusi ¢ BeIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYEHUI0O W COOMPAHUIO Ta3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHHUIO
PacTBOPOB C ONPENCIIEHHOW MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUUYECKHE
DKCIIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIbK) HMHJIWKATOPOB (JIAKMYC,
benondTanenH, METUIOPAHXK U IPyTHeE).

K koHniry 00y4yeHus B 9 kj1acce npeaMeTHbIe pe3yJabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXKaTh c(POPMUPOBAHHOCTH
y 00y4arommxcsi yMEHHU:



pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHNA: XUMUYECKUHA DJIEMEHT, aTOM, MOJICKYyJia, MOH, KaTHOH,
aHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKas pEeaKIusi, XUMHUYECKas CBs3b, TEIUIOBOM AP EKT peakiuu, MOJib, MOJSIPHBIH 00BEM, pacTBOD,
AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, DJIEKTPOJIUTHUSCKAS TUCCOIMAIUS, pEaKIUd HOHHOTO OOMEHa, KaTaau3arop,
XAMHUYECKOE paBHOBeCHE, OOpaTHMbIE W HEOOpaTHMbIE PEAKINH, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEaKIIUH,
OKHUCJIUTENIb, BOCCTAHOBUTEIh, OKUCICHUE W BOCCTAHOBJICHUE, AJUIOTPONHS, aM(POTEPHOCTh, XUMUUYECKAsI CBSA3b
(koBaJICHTHAs, MOHHAs, METaJUTMUecKas), KpUCTaJUTMUecKas peméTka, KOpPpO3ws METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOU peakinu, npeesbHo gomyctuMas konnentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX TMOHSATUH U MPUMEHSTH ATH TOHATHS TMPU OMUCAHUU
BEII[ECTB U UX MPEBpaICHUM;

HCITOJIB30BaTh XHMHYECKYIO0 CUMBOJIMKY JIJIsI COCTaBJICHUS ()OPMYJT BEIIECTB M YPAaBHCHU XUMUYICCKUX PEAKITUH;
OTIPEJICISITh BAJICHTHOCTh M CTETICHh OKHCICHUS XUMHUYCCKUX 3JIEMEHTOB B COCIMHCHMSIX PA3JIMYIHOTO COCTaBa,
MPUHAJICKHOCTh BEIIECTB K OMNPENCIEHHOMY KIACCy COEIUWHEHUN 1Mo ¢dopMyrinaM, BUJ XUMUYECKOW CBS3U
(koBaJIeHTHAas, MOHHAs, METaJUIMYECKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsil HOHA TI0 XUMHUYECKOU (hopmyIie,
XapakTep Cpembl B BOJHBIX pPACTBOpaX HEOPTaHWYCCKUX COCAMHCHHM, THN KPUCTAUIMYECKOW PEerETKA
KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbich [leproaudeckoro 3akona J[. 1. MeHneneeBa u 1eMOHCTPUPOBATH €r0 TTIOHUMAHKE: OMMCHIBATH
U XapakTepu3oBaTh TabnuuHyo ¢opmy [leprnonanueckoii CHCTEMbl XUMUYECKHUX SJIEMEHTOB: pazinyaTh MOHSITHUS
«rnaBHasg mnoArpynma (A-rpymma)» W «mobounas mnoarpynna (b-rpynma)», Mameie u OONbIIME TEPUOJIBI,
COOTHOCUTH O0O3HAuYEHHWs, KOTOPHIE MMEIOTCS B TEPUOJMYECKON TaOJUIlE, C YHCIOBBIMH XapaKTCPHUCTUKAMHU
CTPOCHHSI aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsij sAapa, 00IIee YUCIO IEKTPOHOB U paclpeesieHue ux
MO0 DJJICKTPOHHBIM CJIOSIM), OOBSICHATH OOINHME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB JJEMEHTOB U UX
COEIMHEHUI B MpeJIesiax MaJIbIX IEPUOJIOB U TIIaBHBIX MOATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XUMHUYECKHE peakiuu (1Mo 4Yucily |
COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(P(hEKTy, MO0 M3MECHCHHIO CTCIICHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);



e XapaKTepu30BaTh (OMHUCHIBATh) 00IIME U ceIU(PHUUECKIE XUMUIECKIE CBOWCTBA MPOCTHIX M CIOKHBIX BEIIECTB,
MOJTBEPXKJasi OMUCAHHE NPUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XMMHUYECKUX
pEeaKUnii;

e COCTaBJISITh YPaBHEHUS DJICKTPOJIUTUYECKOW JUCCOIMAIMN KUCIOT, MIEI0YeH U Cojel, TOJHbIE U COKpaIIEHHbIC
ypaBHEHUSI peakluii MOHHOTO OOMEHa, YpaBHEHHS pPEaKIUi, MOJITBEPKIAAIONINX CYIIECTBOBAHUE T€HETHUYECKOU
CBSI3M MEX/Iy BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

e PACKpPBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTABICHUS AJIEKTPOHHOTO
OajaHca 3TUX peaKlui;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOEHHUS, BO3ZMOXHOCTH IPOTEKAHUS XUMHUYECKHX
MPEBPAICHUN B PA3JIMYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCHTEIBHYIO MOJEKYISPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO OJII0 XHUMHYECKOTO
3JIeMEeHTa 1Mo (GopMysie COeTUHEHHs, MAaCCOBYIO JIOJIFO0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

e coOyrofaTh MpaBWiia MOJIb30BAHUS XMMHMUYECKON MOCYI0iM M abopaTOpHBIM 00OPYAOBAHHEM, a TaKKe MpaBuiia
oOpareHusi ¢ BEUIECTBAMH B COOTBETCTBHUU C WHCTPYKIHUSMHU IO BBHIMOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIEKHUCIIOTO Ia3a);

e TPOBOAWTH PEAKIIMU, MOATBEPKIAIONINE KAUECTBEHHBIM COCTaB PAa3JIMUHBIX BEIIECTB: PACMO3HABATH OIBITHBHIM
nyTéM XJopua-, OpomMua-, Momua-, kKapOoHat-, docdar-, CUIMKaT-, CyibdaT-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUS 1 MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX BELIECTB;

e TPHUMEHSTh OCHOBHBIC OTEpAIlMN MBICIUTEIHHON NEATEIHPHOCTH — aHAJIM3 W CHHTE3, CpaBHEHHE, 00OOIICHHE,
CHCTEMAaTH3aIINIO, BBISABICHUE TPUUUHHO-CIEICTBEHHBIX CBSI3€H — JIJIs1 M3YUYEHHUs CBOWCTB BEIIECTB U XUMHUECKUX
peaxiuii, eCTECTBEHHO-HAYYHbIE METOJbl MO3HAHUSA — HAOJI0JIEHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIIACC



KoanuectBo yacon DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM KorpomsHbie Mpakrisecke (undposbie)
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1. [TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS 21 2 2 httpsB:/I//IriJ.I;(;(T)Zi?J/L?ISE 37c
5 Boznyx. Kucnopon. [Tousitue 06 5 1 bu6mmoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
3. Boaopoa. [lonsitue o kucinorax u comusx 3 1 httpizriﬁgjzzziiggﬁ 37c
“  Bom. Pacraopu ; 1 1 s mesoomiTHIERTS
5. KonnuecTBeHHbIE OTHOIIECHUS B XUMHUHU 5
6. Baxuerinme Kiacchl HEOPraHUYECKHUX 12 1 1 bubnuoteka [JOK
COeTMHEHNN https://m.edsoo.ru/7f41837c
7 Ileproauueckuii 3aKOH U CTPOEHHUE .
aToma
8. Crpoenue BelecTa . XuMHUYECKast 7 1
CBSI3b
OBIIEE KOJIMYECTBO YACOB I10 68 5 5

IHPOI'PAMME



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

9 KIACC TEMATHUYECKOE ITNTAHUPOBAHHUE

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Paznen 1. MHoroo0pa3ue XuMHYECKHUX peaKiuii
. bubnuorexa [IOK
. 1
1.1 Knaccudukanuss XaMUYECKUX peaKiiui 8 1 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
. 1 1
1.2 XHUMHYECKUE PEaKIIUU B BOJHBIX PaCTBOPaX 9 https://m.edsoo.ru/7f41a636
Utoro no pasaeny 17 2 2
Paspnen 2. MHorooOpa3ue Bemecrs
bubmnoreka IIOK
21 Fanorert > 1 https://m.edso00.ru/7f41a636
bu6nmorexa LIOK
. 1
2.2 Kucnopon u cepa 6 https://m.edso0o.ru/7f41a636
bubnmnorexa LIOK
. 1
23 Asor i docgop d L https://m.edso00.ru/7f41a636
. bubmuoreka [{OK
24 YIICPOL U KpeMHHH o 1 1 https://m.edsoo.ru/7f41a636
2.5 Mertasmibl (001mast XapakTepUCTHUKA) 13 1 1
Hroro no paszneny 42 3 S
Paznen 3. KpaTkuii 0030p BaskHeIIMX OPraHN4YeCKNX BellecTB
3.1 [TepBoHavabHBIC TIPEICTABICHHS 00 8 1 bubnuoteka [JOK



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

OPraHUYECKHX BEUIECTBAX https://m.edso00.ru/7f41a636
Htoro no pasjeny 8 1
PezepBHOE Bpems 1 bubmorexa LIOK
P P https://m.eds00.ru/7f412636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 7
INOYPOYHOE IINIAHUPOBAHHE
8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bceero U3YYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
BBoaHbI nHC tax o Th.
1 IT e)IMeT XHMEIYI;Se €CTBa M UX 1 bubmorexa HOK
ped oo 05.09.2023  https://m.edsoo.ru/ff0d210c
CBOICTBA.

5 [TousaTHE O METOMAX TO3HAHUA B 1 bubmuorexa [JOK
XUMHAN 07.09.2023  https://m.edsoo.ru/ff0d227e
HNucrpykrax no Th. [Ipaktnueckas

3 pabora Nel. [TpaBuia TexHuku 6es- 1 1 bubmmnorexa LIOK
OMACHOCTH MPHU padOTe B XUMHUUECKOM 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
kabuHete. O3HaKOMIIEHHE C



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

71a00paTOPHBIM 000PYIOBAHUEM.

4 Yucteie BemecTBa U cMecu. CriocoObl bubmuorexa [JOK
paszeneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca

5 [TpakTuueckast paborta Ne 2. Ouncrka bubnmoreka [JOK
3arpsi3HEHHOM IMOBAPEHHOM COJIH. 19.09.2023  https://m.edsoo.ru/ff0d28c8
SBneHust PU3NIECKUEC U XUMHYECKHE.

6 VY ci10BHS BOSHUKHOBEHHUS U TEUECHUS bubnuorexa [JOK
XUMUYECKHX peakuuid. [IpuzHaku 21.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUX PEaKIIUM.

7 ATOMBI U MOJICKYJIBI, HOHBI bubmorexa HOK

YARL ' 26.09.2023  https://m.edsoo.ru/ff0d2be8
BemiectBa MoJieKy s pHOTO U
8 Helxl/luonex TSt Horz CTp OCHUS bubmorexa HOK
P P ' 28.09.2023  https://m.edsoo.ru/ff0d2a6c¢
Kpucranmnmyeckne pemerku.
[IpocThie U CIIOXKHBIEC BEIIECTBA.
9 XEIMquCKI/Iﬁ BIIEMEHT lil/lleTaJmH 5 bubmorexa HOK
’ 03.10.2023  https://m.edsoo.ru/ff0d2d50
HEMeTaJLTb.
SI3BIK XUMHH. 3HAKH XU-MHUYCCKHUX
10 aneMeHTOB. OTHOCHUTEIbHAS aTOMHAs bubmorexa [JOK
' 05.10.2023  https://m.edsoo.ru/ff0d2eae
Macca.
11 3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB bubmmorexa [JOK
B 10.10.2023  https://m.edsoo.ru/ff0d323c
Xumuyeckue GopMyIbL.

12 OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca. bubnmoreka [JOK
KadecTBeHHBIN M KOJTUYECTBEHHBII 12.10.2023 = https://m.edsoo.ru/ff0d350c
COCTaB BEIIECTRA.

13 MaccoBas 10719 XMMHYECKOTO bu6mmoreka [IOK
AJIEMEHTa B COCIUHCHHH. 17.10.2023  https://m.edsoo.ru/ff0d5230



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

BaneHTHOCTh XUMHYECKHUX IIIEMEHTOB.

14 OrpeneneHue BaJIeHTHOCTH 3JIEMEHTOB Eubmorexa ITOK
pea . 19.10.2023  https://m.edsoo.ru/ff0d37fa
1o ¢popMyaMm OMHAPHBIX COSAMHEHUH.

15 KontponsHast padora Ne bubnuoreka [IOK
1"CocraBiieHne XuMHuecKux Gopmyrn" 24.10.2023  https://m.edsoo.ru/ff0d3al16
CocTaBiieHHE XUMHUYECKUX POPMYJI

16 OWHAPHBIX COEIUHEHUHN 110 bubmoreka LOK

P s 26.10.2023 | https://m.edsoo.ru/ff0d3b88
BAJIEHTHOCTH.
17 ATOMHO-MOJIEKYJIIDHOE YYECHUE bubmaorexa [JOK
YIApHOE ¥1 ' 07.11.2023  https://m.edsoo.ru/ff0d5708
18 3aK0H COXpaHEHUs MACChl BEIECTB bubmaorexa [JOK
P HIeCTE: 09.11.2023  https://m.edsoo.ru/ff0d3f34
19 XUMHUYECKHE YPABHEHUS bubmiorexa IJOK
P ' 14.11.2023  https://m.edsoo.ru/ff0d40c4
20 Tunel XUMHUYECKUX PEAKIUI bubmmorexa [JOK
peait 16.11.2023  https://m.edso0.ru/ff0d4290
[ToBTOpEHue u 06001IeHNE TIO TEME
21 «IlepBoHAYAILHBIE XUMHAYECKIE Brbmuozexa [IOK
P 21.11.2023  https://m.edsoo.ru/ff0d448e
TTOHATHS»
KonTposabHnas padora Ne2 no teme:
22 «[lepBoHAaYaIBbHBIE XUMUYECKIE bubmaorexa IJOK
p 23.11.2023 | https://m.edsoo.ru/ff0d4614
TIOHATHAY.
Kucnopon, ero obmas xapakrepucTiuka

93 Y Ha-XOXJEHUE B IPUPOJIE. bubnmoreka [JOK
[Tomydyenue kucmopoaa u €ro 28.11.2023  https://m.edsoo.ru/ff0d497a
¢duznyeckue cBoicTBa

24 XUMHUYECKUE CBOWCTBA KUCIOPOA. bubnmuotexa [JOK
Oxcuppl. I[Ipumenenne. Kpyrosopor 30.11.2023  https://m.edsoo.ru/ff0d4790



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
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KHCIIOPOIa B IIPHPO/IC.

25 [Tpaktuueckas padora Ne3. [lomydenue bubnnoreka [HOK
Y CBOMCTBA KUCJIOPO/IA. 05.12.2023  https://m.edsoo.ru/ff0d4c4a
bubmuoreka [JOK
26 O3011. AJTOTPOIIHS KHCIIOPOZA 07.12.2023  https://m.edsoo.ru/ff0d4ae2
Bos U €ro cOoCTaB. 3alura
27 aTMf)[Z:i()e HOTO BO3/lyXa (Ii bubmmorexa [JOK
P X 12.12.2023 https://m.edso0.ru/ff0d4dd0
3arps3HEHUs
Bomopon, ero o0mias xapakTepucTrKa
aXO0XKJICHUE one. [Tonmyuenue
28 EOH 0X O)KJ: If I;FOB(;IE:II/II:{eiKI/IC cjl?(;;c};:a bubmmorexa [JOK
Aopoa ' 14.12.2023  https://m.edso0.ru/ff0d4ddo
Mepsl 6€30MacHOCTH TP padboTe C
BOJIOPOJIOM
29 XuUMHYECKue CBOMCTBA BOJOPO/IA. bu6mmoreka [JOK
[Ipumenenue 19.12.2023  https://m.edso0.ru/ff0d50d2
[TpakTuyeckas padora Ne4.
30 «ITonyuenue Bogopoaa u bubmorexa HOK
i AOpoa . 21.12.2023  https://m.edsoo.ru/ff0d4dd0
HCCJIETOBAaHHE €r0 CBOICTBY
Bopa. MeToasl onpeneneHus cocraBa
31 BOJIBI - aHAJIM3 U cuHTE3. Bona B bu6mmoreka [IOK
MPHUPOJIC U CIOCOOBI €€ OUUCTKHU. 26.12.2023  https://m.edsoo.ru/ff0d4f42
Abdpanus BOJbl.
39 ®duznvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOAbL. [IpuMeHeHne BObI. 28.12.2023  https://m.edsoo.ru/ff0d542e
Bona — pactBoputens. PacTBopbI.
33 Haf:[LI eII-:HI);[eB Hp:eTH;;H eI-;rIl-:BII;BI bubmorexa HOK
N H 09.01.2024  https://m.edsoo.ru/ff0d55a0
pacTtBOpbl. PAaCTBOPUMOCTH BEIIECTB
34 MaccoBas 10151 paCTBOPEHHOTO bubnmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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BEIIIECTBA. 11.01.2024  https://m.edsoo.ru/ff0d5708
Pemenue pacdeTHbIX 3a1a4
«Haxoxnenue MaccoBoil J0JIA
ACTBOPEHHOTO BEIIECTBA B PacTBOPE.
35 I];BI‘-II/ICJI;CHI/IC MaCCIIj acTBO peHHOI‘E bubmmorexa [JOK
PacTEop 16.01.2024  https://m.edso0.ru/ff0d587a
BEIIECTBA U BOJBI JJIsI IPUTOTOBIICHUS
pacTBopa omnpeaesIeHHON
KOHIICHTPAIIUH)
[IpakTuueckast padota Ne5.

36 IIpuroroBieHure pacTBOPOB COJIEH C bubnuorexa [JOK
OTpeIeTICHHON MacCOBOM J10JIEH 18.01.2024  https://m.edsoo.ru/ff0d59e2
PacTBOPEHHOT'O BEIIECTBA
[ToBTOpenue u 0000IICHNE TTO TEMaM

37 «Kucnopon», «Bogopoa», «Boaa bubmorexa HOK

PO, (BOAOPOA, (BOAA. 23.01.2024  hitps://m.edsoo.ru/ff0d5b40
PacTtBOpBI».
Konrtponbnas padora Ne 3 o Temam
38 «Kucnopon», «Bomopon», «Bona bubmorexa HOK
POA, HOPOID Aa- 25.01.2024  https://m.edsoo.ru/ff0d5eba
PactBOpBI».

39 Monp — eauHHUIIa KOJIMYECTBA bu6mmoreka [IOK
BelecTa. MousipHas macca. 30.01.2024  https://m.edsoo.ru/ff0d6342

40 Brruncnenus mo XuMHIECKUM bu6mmorexa [IOK
YpaBHEHUSM. 01.02.2024  https://m.edsoo.ru/ff0d664e

41 3akoH ABorajJipo. MoJspHbIi 00beM bubnmoreka [JOK
ra3oB. 06.02.2024  https://m.edsoo.ru/ff0d664e

42 OTHOCHUTEIbHAS TJIOTHOCTh Ta30B bubmorexa HOK

08.02.2024  https://m.edsoo.ru/ff0d67ca

43 OOBeMHBIE OTHOIICHUS Ta30B MPH bubnmuotexa [JOK

XUMUYECKHUX PEAKIUIX 13.02.2024  https://m.edsoo.ru/ff0d67ca
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Oxcuapl: KnaccupuKamms,

bubmuoreka [JOK

44 %
HOMEHIUIATYPa, CBOHCTES, HOTyHeHHeE, 15.02.2024  https://m.edsoo.ru/ffOdfee2
MIpUMEHEHHE.
I'mapoxkcunbl. OcHOBaHUS:
45 KJaccu(uKaius, HOMEHKIATypa bubmorexa LHOK
’ ’ 20.02.2024  https://m.edsoo.ru/ff0dfee2
MOJTyYeHUE.
XUMHAYECKHE CBOMCTBA OCHOBAHUM.
Peaknus meritpanusamun. Okpacka
46 WHIAKATO OBI; menolrlmoﬁ u ’ Bubmiorexa HOK
. P . 22.02.2024  https://m.edsoo.ru/00ad9474
HeUTpabHOU cpenax. [Ipumenenue
OCHOBaHHUH.
bubmuorexa [JOK
47 A .
MGOTEPHEIE OKCHIILI H IHAPOKCHIE! 27.02.2024 | https://m.edsoo.ru/00ad9b7c
48 Kucnotsl. CocraB. Knaccudukarus. bubnuorexa [JOK
Howmenknarypa. [lonydeHue KUCIOT. 29.02.2024  https://m.edsoo.ru/00ad9a50
49 XUMHYECKHE CBOMCTBA KUCIOT Bubmmorexa [IOK
05.03.2024 | https://m.edsoo.ru/00ad9ch?2
Comu. Knaccudukarus.
50 Homenxkmnarypa. CriocoOsl ITOJTy4eHUS Bubmiorexa [HOK
. ypa. i 07.03.2024  https://m.edsoo.ru/00ad9ela
coJieit
. . bubnmuotexa [JOK
51 C
poreTea comen 12.03.2024  https://m.edsoo.ru/00ad9ffa
['eHeTHYECKas CBSA3b MEXKTY
52 OCHOBHBIMH KJIacCaMH Bubmorexa [IOK
5 14.03.2024  https://m.edsoo.ru/00ada52c
HEOPraHUYECKUX COSAMHEHUN
[TpakTiueckast paborta Ne6. Pemenue
53 IKCIIEPUMEHTAILHBIX 33724 110 TeMe Bubmiorexa HOK
19.03.2024  https://m.edsoo.ru/00ada52c

«OCHOBHBIE KJIAaCCHI HEOPTaHUYCCKUX
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COEIMHEHUI

[ToBTOpEeHKE M 0000IIIEHUE TIO TEME

54 «Baxueme K1acchl HEOPraHMIECKUX bubmorexa [IOK
. P 21.03.2024  https://m.edsoo.ru/00ada342
COEIMHEHUI
Kontponbnas pabora Ne4 o teme:
55 «OCHOBHBIE KJIACCHI HEOPTAaHNYECKUX bubmnorexa [IOK
. P 02.04.2024 @ https://m.edsoo.ru/00ada6bc
COEIUHEHUIY.
Knaccudukanus XuMuaeckux
56 sieMeHToB. [loHgaTre o rpymmax bubnmorexa LOK
] 124 04.04.2024  https://m.edsoo.ru/00adag824
CXOJHBIX DJIEMEHTOB.

57 [Tepuoanueckuii 3akon /. Y. bu6mmorexa [IOK
Mewneneena. 09.04.2024 | https://m.edsoo.ru/00ada96e
[Tepunonnueckas TabauIIa XUMUYECKUX

58 3IIeMEeHTOB (KopoTkas Gopma): A- u b- bubmmorexa [JOK

p pMa): 11.04.2024 @ https://m.edsoo.ru/00adaab8
TPYIIBI, IEPUOJIBIL.
Ctpoenue atoma. CocTaB aTOMHBIX

59 anep. M3oronbsl. XUMHUECKUN HIIEMEHT bubnuoreka [IOK
— BHUJ] aTOMa C OJIMHAKOBBIM 3apsJI0M 16.04.2024  https://m.edsoo.ru/00adac34
sapa
PacrnonosxeHue J1eKTpPOHOB 0

60 DHEPreTUYECKUM YPOBHSIM. bubnmuotexa [JOK
CoBpemenHas popMynHpoBKa 18.04.2024  https://m.edsoo.ru/00adaab8
MEPUOANYECKOT0 3aKOHA
3HaueHUE MEePUOINIECKOTO 3aKOHA.

61 Hayunsie noctmxenus 1. U bubmorexa HOK

v o 23.04.2024  https://m.edsoo.ru/00adaab9
Menneneena

62 [ToBTOpeHue u 0600IIEHNE TTO TEME: bu6mmoreka [IOK

Ilepuonuueckuii 3aKOH U 25.04.2024 @ https://m.edsoo.ru/00adae28
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MEePUOINYECKasi CUCTEMa XHU-MHUYECKUX
snemeHToB 1. . Menneneena.
Ctpoenue aToma.

63 DIEKTPOOTPULIATETLHOCTh 1 bubnunoreka [HOK
XUMHUYECKHUX DIIEMEHTOB 30.04.2024 | https://m.edsoo.ru/00adb076
KoBanenTtHas cBsa3b. [longpuas u

64 HEIOJIAPHASA KOBAICHTHBIE CBI3U 1 Bubmaorexa ITOK

P ' 07.05.2024  https://m.edsoo.ru/00adb076
Honnas cBs3b
BasileHTHOCTB U CTEIEHb OKUCIIEHUS.
65 [IpaBuna onpeneiieHus CTEEHEN 1 bubnmorexa LOK
P pel 14.05.2024  https://m.edsoo.ru/00adb33c
OKHCJIEHUS DJIIEMEHTOB

66 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakIu 16.05.2024  https://m.edsoo.ru/00ad9ch2
KonTpoabHas padora Ne5 no Temam:

«lTepnognueckuii 3aKOH 1

67 MIEPUOIUYECKAS] CUCTEMA XU-MHYECKUX 1 bubnnoreka [JOK
anemenTtoB J[. . Mennaeneena. 21.05.2024  https://m.edsoo.ru/ff0d61c6
Crtpoenue atoma. CTpoeHUE BEIIECTB.

XuUMHYeCKast CBSA3b»

68 [ToBTOpenue u 060061EeHNE 32 KypC 8 1 bubnuoreka [IOK

Kjacca 23.05.2024  https://m.edsoo.ru/00adb486
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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9 KIIACC IIOYPOYHOE IIVTAHUPOBAHUE

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bcero Kontpobnvie  Hpaxrireckite U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl

Beoanslii nHCTpYKTaX 1o Th npu
paboTe B KAOMHETE XUMUH.

1 XapakTepUCTHKA 3JIEMEHTA 110 €r0 1 bubnnorexa [HOK
MTOJIOXKEHHUIO B MIEPUOINICCKOM 06.09.2023 | https://m.edsoo.ru/00adb59e
cucreme a1eMeHToB J[. 1.
Menneneesa.

5 XUMUYECKUE CBOMCTBA OCHOBHBIX 1 bubnuotexa [JOK
KJIACCOB HEOPTaHWYECKHUX BEIECTB 08.09.2023  https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK

3 Konrponbuas padora Nel L L 13.09.2023  https://m.edsoo.ru/00adb7e2

4 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bu6mmoreka [IOK
peaKIuu. 15.09.2023  https://m.edsoo.ru/00adbac6

5 Merton 3neKTpoHHOTO OanaHca 1 90.09.2023

6 TennoBble 3¢ (HeKThl XUMUYECKHX 1 bubmuoreka [IOK
peaKIuii. 22.09.2023  https://m.edsoo.ru/00adbcb0
CKOpOCTh XUMUYECKUX PEAKIUH.

7 [IpakTuueckas padora Nel. 1 1 bubnnorexa [JOK
N3yuenue BIUgHUS yCIOBUI 27.09.2023  https://m.edsoo.ru/00adbe9a

IMPOBCACHU A XUMHYECKOMN pCaknuun
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Ha €€ CKOPOCTh.

O6parumbie peaknuu. [lonsTre o
XUMHUYECKOM PaBHOBECHH.

bu6mmoreka [IOK

8 O0o001IeHre 3HaHUHN O KJIaccax 29.09.2023  https://m.edsoo.ru/00adc28c
XUMHYECKHUX PeaKui
DIIEKTPOIUTHI U HEATICKTPOIUTHI
9 CymHocTh mporiecca bubmorera [JOK
. 04.10.2023  https://m.edsoo.ru/00adcade
ANEKTPOIUTUIECKON JUCCOLIUALINH.
10 Jucconnanus KMCIOT, OCHOBAaHHUM, bu6mmoreka [IOK
conei 06.10.2023  https://m.edsoo.ru/00adcd68
11 Crnalble ¥ CHITbHBIC JICKTPOJIUTHI. bubnuorexa [JOK
CreneHb AUCCOIMALINAH. 11.10.2023  https://m.edsoo.ru/00add448
12 Peakiuu nonnoro oOMeHa u bubmuorexa [JOK
YCIJIOBHS UX MMPOTEKAHUS. 13.10.2023  https://m.edsoo.ru/00add5d8
13 YnpaxxHeHue B COCTABIECHUU bubnuoteka [JOK
pEaKIuu HOHHOTO OOMeHa 18.10.2023  https://m.edso0o.ru/00add8b2
[IpakTuueckas pabora 2. Pemenue
14 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«CBOMCTBA KHCIIOT, OCHOBAHUH, 20.10.2023 | https://m.edsoo.ru/00add9d4
COJIEH KakK 3JEKTPOJIUTOBY.
KonTponbnas pabota Ne 2 mo remam
15 "XUMUYECKUE PEAKIIUN B BOIHBIX bu6mmorexa [IOK
pactBopax" u "Knaccudukarus 25.10.2023  https://m.edsoo.ru/00addd12
XUMUYECKUX peakuui”
. bubmuorexa [JOK
16 (OGobmeHse SHaHHHR MO TeMaM 27.10.2023 https://m.edsogru/OOaddbfa
17 XapakTepHuCcTHKa raJIoreHOB. bubmmorexa [OK
08.11.2023  https://m.edsoo.ru/00addecO
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

bubmuoreka [JOK

18 Xaop. 10.11.2023  https://m.edsoo.ru/00addfe2
19 XJIOpOBOAOPOA: MTOITYUYECHHUE U bubnunoreka [HOK
CBOWCTBA. 15.11.2023  https://m.edsoo.ru/00adel104
20 CoJrstHast KACJI0Ta U €€ COJINA Bubmorexa ITOK
' 17.11.2023  https://m.edsoo.ru/00ade348
[IpakTuyeckas pabora
21 Ne3:«Ilonmyuyenue cONnAHON KUCIOTEI bubmmorexa [IOK
o i . 22.11.2023  https://m.edsoo.ru/00ade488
U U3y4YCHHUE €€ CBOWMCTBY
22 XapaKkTeprUCTUKa KUCIOPOAa U CEPEI Bubmorexa ITOK
P P poa pbL 24.11.2023  https://m.edsoo.ru/00ade64a
23 CBoiicTBa 1 IPUMEHEHHE CEPBI bubmioreka IJOK
P Pl 29.11.2023 | https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
24 Ceposonopon. Cymbuner 01.12.2023 | https://m.edsoo.ru/00ade802
o5 Oxkcup cepsl (IV). Cepaucras bubnunorexa [JOK
KHCJIOTA. 06.12.2023 | https://m.edsoo.ru/00adea28
26 Oxkcup cepsl (VI). Cepnast kuciora u bubmuorexa [JOK
€€ COJIN. 08.12.2023 | https://m.edsoo.ru/00adec8a
[IpakTuueckas pabora 4. Pemenue
97 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuotexa [JOK
« Kucnopon u cepa» Pemenune 13.12.2023  https://m.edsoo.ru/00adec8a
pacueTHBIX 3a7a4
XapakTepHucTHKka azora 1 pocdopa.
28 d)nr;pmecl:(ne u XI/IMI/IquKIi bor bubmmorexa LIOK
. 15.12.2023 @ https://m.edsoo.ru/00adecab
CBOICTBA a30Ta.
bu6mmoreka [JOK
29 AMMHAK. 20.12.2023  https://m.edsoo.ru/00adf004
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[IpakTuyeckas padora 5. Iloxyuenue

bubmuoreka [JOK

30 aMMHaKa ¥ U3y4CHHE €T0 CBOMCTB. 22.12.2023  https://m.edsoo.ru/00adf180
31 KonTtponsnas pabdora 3a 1 bubnuoreka [IOK
MOJIYTOJIue 27.12.2023  https://m.edsoo.ru/00adb33c
bubnmoreka [JOK
32 o aMMOHH. 29.12.2023 https://m.edsogrUIOOadeOG
bubnuorexa [JOK
33 A3OTHAT KHCIOTa. 10.01.2024 https://m.edsoErUIOOadf518
34 Conu a30THOM KHCIIOTEHI. bubmorexa LHOK
12.01.2024  https://m.edsoo.ru/00adf68a
bubnuorexa [JOK
35 Docgop. 17.01.2024 https://m.edsogru/OOadfCZO
36 Oxcun dpocdopa (V). DocdopHas bubmmoreka [JOK
KHCJIOTA, €€ COJH. 19.01.2024  https://m.edsoo.ru/00adfd9c
37 XapakTepucTuka yriepojaa u bubnuoreka [IOK
KpeMHHUsI. AJIJIOTPONHS yriepoa. 24.01.2024  https://m.edsoo.ru/00adfebe
38 XUMUYECKUE CBOWCTBA YIJIEPOA. bubnuoteka [JOK
AncopOuus. 26.01.2024  https://m.edsoo.ru/00ae006c
3 Oxeun yrneposa (I1) - yrapit ras. 31.01.2024 fﬁffﬁﬁfiﬁﬁ/}émc>27e
40 Oxcup yrnepoza (IV) - yriaekucnsiit bubmuorexa [IOK
ras. 02.02.2024  https://m.edsoo.ru/00ae054e
a1 YronbpHas KUCIIOTA U €€ COJIH. bubnuotexa [JOK
Kpyrosopot B npupoze. 07.02.2024  https://m.edsoo.ru/00ae080a
[TpakTiueckast pabota 6. [lomyuenue
4 okcuna yriaepozaa (IV) uzydenue ero bu6mmoreka [IOK
cBolcTB. Pacrio3HaBanue 09.02.2024  https://m.edsoo.ru/00ae0bf2

KapOOHATOB.
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bubmuoreka [JOK

43 Kpemtuii. Oxera kpemuis(IV). 14.02.2024 = https://m.edsoo.ru/00ae0e18
44 Kpemnuesas kuciora u €€ comnu. bubnuoreka [IOK
Crexkiio. IlemeHT. 16.02.2024 = https://m.edsoo.ru/00ae103e
45 KonTponbhas pabota no teme bubnmoreka [JOK
«Hemertamnbny. 21.02.2024  https://m.edso00.ru/00ae1156
46 XapakTepHucTuKa METaJIOB. bubmorera [JOK
28.02.2024  https://m.edsoo.ru/00ael1156
47 Haxoxaenue B mpupoie u ooriue bubnnoreka [JOK
CIOCOOBI TOJTYYEHHUS. 01.03.2024  https://m.edsoo.ru/00ael1278
XHUMHYECKHE CBONCTBA METAJLIOB.
48 DIIEKTPOXUMUYECKUN P bubmorexa HOK
. 06.03.2024  https://m.edso0.ru/00ael14b2
HAIPSOKEHUH METAJIIOB
bu6mmoreka [IOK
49 Cruage. 13.03.2024 https://m.edsogru/00a614b2
bu6mmoreka [JOK
S0 [lenotribre MeTaLIbL. 15.03.2024 https://m.edsogrUIOanISeS
51 Maruwuii. lllenoyno3zemenbHbIE bubmuorexa [JOK
METaJIJIbI. 20.03.2024  https://m.edso0.ru/00ael5e8
59 Baxkueitme coeTUHEHHS KaIbITH.
JKecTKocTh BOJIEL. 22.03.2024
. bu6mmoreka [JOK
53 AmroMHHIH, 03.04.2024 https://m.edsogru/Oan1886
54 Baxwuetinme coenuHeHUs bubmuorexa [JOK
ATIOMUHUSL. 05.04.2024  https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
= Kereso. 10.04.2024 https://m.edsoErUIOanch
56 CoennHeHns XKeiesa. bu6mmoreka [IOK
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12.04.2024  https://m.edsoo.ru/00aelc64
[IpakTruueckas padora 7 Pemenue
57 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubmorexa [IOK
« MeTaILIBL H HX COCIHHCHHS, 17.04.2024  https://m.edsoo.ru/00ae1d86
58 KonTponbhas pabota no teme 1 bubnmoreka [JOK
«MeTtansi». 19.04.2024  https://m.edso0.ru/00ae35e6
59 Opranundeckas xumus. [Ipenenbabie 1
(HaCBIILIEHHBIE) YTIEBOIOPOIbI. 24.04.2024
60 HenpenenbHbie (HeHACHIIIIEHHBIEC) 1 bubmuoreka [JOK
YTJIEBOJIOPOIBI 26.04.2024  https://m.edsoo.ru/00ae3de8
bubnuorexa [JOK
o1 Homimepst. L 01.05.2024 https://m.edsocL).Iru/Oan1750
62 IIpownsBoHBIE YTIE€BOIOPOAOB. 1
Crnuprsl. 03.05.2024
63 Kap6onoBbie kucinotsl. CloxHbIe 1
a¢upsl. Kupbr 08.05.2024
bubnuoteka [JOK
o4 Y TIEBOMSL. L 10.05.2024 https://m.edsogru/Oan3f50
bubnuoteka [JOK
65 AMHHOKHCIOTSI. ek, L 15.05.2024 https://m.edsocE.IrUIOan4270
bubmuorexa [JOK
66 Hrorosast kouTposbHas pabota L 17.05.2024 https://m.edsogru/OanOdOa
67 O060011eH1Ee 3HAHUI 32 KypC XUMUHU 1 bubnnoreka [JOK
9 knacc 22.05.2024  https://m.edsoo.ru/00ae4270
bu6mmorexa [IOK
o8 Peseprroe Bpens 1 24.05.2024 https://m.edsogr(3/00ad90b2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOI'O NIPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1. Pym3urtuc I'.E Xumusi: Heopran. XuMusi: y4eOHuK e 8 K. 0011e00pa3oBaTeIbHbIX
yupe:xxkaenuii/ I'.E Pynsuruc, @.I' ®enpaman.- 12-e usa., ucnp. - M.: [lpocsemenue,

2018

2. Pyn3utuc I'.E Xumusi: Heopran. Xumusi: y4eOHUK A1 9 KJ1. 00111e00pa3oBaTeIbHBIX
yupexxkaennii/ I'.E Pynsuruc, @.I' ®enpaman.- 12-e usa., ucnp. - M.: [lpocsemenue,

2019

3. Tapa H. H., 'a6pyceBa H. U. Xumus - 3agaunuk ¢ "momomauxom". 8-9 knaccel. [locodue
AJI9 ydyammxcs o01ieo0pa3oBaTe/bHBIX yupexaenuid. - M.: Ilpocsemenue, 2018r.
4. H.E. Ky3nenona, A.H.JIeBkuH « 3agaunuk mo xumuu 8-9 xi.» M.; « Benrana - I'pa¢»

, 2017

5. W.I'. Xomuenko « COOPHUK 33724 M YNIPAKHEHUI M0 XUMHUHM IJI CPeHel MIKOIbD)
M.; « HoBast Boana», 2018.
6. IlImakor FO. A. Xumus. 8 knacc. JladopaTtopusnie padotsl. - Capartos: Jluuneii, 2016r

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA JIutepatypa s yuurtens

Papeuxmnii A.M., I'opmikxosa B.I1., Kpyriaukxosa JI.H. lunaktuyecknii MaTepuaJs no
XuMuM 114 8-9 KkiaaccoB: nocodue ais1 yuuress. - M.: Ilpocsemenne, 2017. - 79 c.
Bpeiirep JI.M., Xumus. 8-9xi1acc: IuakTH4eCKUd MAaTEpPHaAJl, CAMOCTOSITEIbHbIE
HUTOroBbIe KOHTPOJIbHBIE padoTel/JI.M.Bpeiirep. -Boarorpan: Yuurens, 2018 r.
Xumus B IIKOJIe: HAY4. MeTOA.2KYPH. - M.: Poccuiickasi akagemusi 00pazoBaHusi, u3/l-
BO «llenTpxummnpeccy. - 2018-2019 r.

I'opkoBenko M.IO. Xumusn.9 kinacc: Iloypounbie pa3padoTku K yueOHMKAM
O.C.I'a0puessina, JI.C.I'y3es u ap., I .K.Pymzutuca, ®@.I'.Penpamana. - M.:

BAKO, 2018 r. - 368¢

Cepusi cnpaBouyHbIX Ta0aun mno xumum («Ilepuonmyeckasi cucreMa XHMHYECKHX
A.MA. MenpeneeBa», «PacTBOPUMOCTb coJieil, KHCJIOT W OCHOBAHUI B BoOAe»,

«JIEKTPOXUMHYCCKUI PsAA HaNpsKeHU MeTa/lIoB», «OKpacka HHAUKATOPOB B Pa3IHYHBIX

1.
2.
3.
4,
Tabnuuywr:

1.

3JIEMEHTOB

cpeaax»)

2.

3.

4.

5.

Cepust MHCTPYKTHBHBIX TA0JIUI IO XMMUH
Cepus Ta6JM1 10 HEOPraHUYECKOIl XUMUH
Cepus Ta0IMI MO OPraHMYECKO XUMUH

Cepus T N0 XUMUYECKHUM NMPOU3BOACTBAM

Y4eOHO-TpaKTHYECKOE U YueOHO-1a00paTopHoe o6opynoBanue Ilpubopui,

npucnocoﬂnenuﬂ:

Nooabkwd

Anmnapart (yCTaHOBKA) Il TUCTUIIJIALMHA BOJAbI

Becn1 (10 500 xr)

HarpeBaTeibHble TPUOOPBI (3JIEKTPOIJIMTKA, CIMPTOBKA)
CToauk noabeMHbIi

ITaTuB 1/ 1eMOHCTPALMOHHBIX npodupok I1X-21
HITaTus Mmeranaunyeckuii HIJIb

Annapart (mpu6op) AJIs MOJTy4YeHus ra3oB



8.

Anmnapar 1Jisl IpoBe/ieHus: XuMu4eckux peakuuii AIIXP

9. IIpudop Ais WIIIOCTPAIMM 32aBUCMMOCTH CKOPOCTH XMMHYECKOI peakuuu oT
ycJI0BHi

10. IIpubop nis okMcjeHus CIMPTA HAJ MEeIHBIM KATAJIU3aTOPOM

11. IIpubop a5 onpeneneHus: COCTaBa BO3AyXa

12. Ipudop ans cooupanus u

XpaHeHUs ra3oB.
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o
= o
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Mooenu

1.
MarHusi, MeJ1, IOBapeHHOM COJIH, 1012, JIbJA.

No ko

Peaxmuewot u mamepuaisl:

Ha6op Ne 1 OC «KucjaoTbn»
Ha6op Ne 2 OC «KucjoTbn»
Ha6op Ne 3 OC «I'ugpokcuab»
Ha6op Ne 4 OC «Oxcuabl MeTaLLIOB)»
Ha6op Ne 5 OC «MeTta/Libl»
Ha6op Ne 6 OC «Illes10unbie U 1IET0YHO-3eMeJIbHbIE MeTALIbD)
Ha6op Ne 7 OC «OrneonacHbie
Ha6op Ne 8 OC «I'ajiorennbny
Ha6op Ne 9 OC «I"anoreHuabn»
Haoop Ne 10 OC «Cyasgpatsl. Cyiabpursl. Cyabpuabn
Haoop Ne 11 OC «Kapoonatsn»
Ha6op Ne 12 OC «®ochaTbl.
Ha6op Ne 13 OC «Aunerarsl. Poganuabl. CoequHeHUs Keyre3a»
Ha6op Ne 14 OC «CoeanHeHus: MapraHua»
Ha6op Ne 15 OC «CoennHeHust xpoma
Ha6op Ne 16 OC «Hurtparbi»
Ha6op Ne 17 OC «AHguKkaTopbD»
Haoop Ne 18 OC «MunepaiabHble y100peHus»
Ha6op Ne 24 OC «MarepuaJbi»

Ha0Gop kpucTajqiuyeckux pelIeTOK: ajMa3a, rpaura, IJHOKCHIA YIVIEPOaa, KeJie3a,

Ha6op a1 MmoaeupoBaHUs CTPOEHHSI HEOPTaAaHUYECKHX BelleCTB.
Ha0op a5 MoaeMpoBaHus CTPOEHUSI OPTaHNYECKHUX BelleCTB.

Ha6op 1yt MoeTupoBaHNsl TUIIOB XUMHYECKUX peakiuii (MoIeTu-annIuKaum).

Haﬁop AJIl MOAECTHPOBAHUSA IJTCKTPOHHOTO CTPOCHUS aTOMOB.

Ha6op 1yt MoaeTupoBaHusl CTPOEHNSI ATOMOB U MOJIEKYJI (B BU/Ie KOJbIETPAHHUKOB)
CnpaBouHo-nHpopMannoHublii cTena, «Ilepuonnyeckasi cucreMa XMMUYECKHX 3J1€EMEHTOB

J.. MenneneeBa».

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. Ilondopka nHTepHETMATEPHAIOB

JJIS1 yYMTeJIeid.

http://www.l-micro.ru/index.php?kabinet=3. Hnpopmanus 0 mKoI-HOM

000py10BaHMH.

http://www.ceti.ur.ru Caiit LlenTpa 3x0J0ru4ecKkoro odyuenus u nHpopmanuu.
http://school-collection.edu.ru Enunas koiekuust nnpoBbIX 00pa3oBaTebHBIX

pecypcos.


http://www.gnpbu.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/
http://school-collection.edu.ru/

http://edu. 1c.ru Cucrema nporpamm «1C: O6pa3zoBanue 3.0»
http://www.ravnovesie.com, www.salebook.ru Oéyuarmmue kypceol «Bamn pemerutop».

http://v.SCHOOL.ru bubanoreka 3JJeKTPOHHBIX HATJISAAHBIX Mocoouii. KomnborepHoe

ob0ecneueHue

1. CD-ROM 3Daextponnas o6udanorexka «Ilpocsemenue». MyabTumMenuniiHoe nocodue
HOBOr0 o0pasua. 8 kiacc. M.: IlpocBemenue, 2005r

2. CD-ROM Ingposas 6aza Bugeo. Xumusi. CereBasi Bepcusi.M.: HHCTHTYT HOBBIX
TexHoJioruii. MurepakTusnas ouaas Www.intline.ru, 2006r.

3. CD-ROM Moanblii ”HTEPAKTUBHBII KypC XMMHH JJIsl YYAIIMXCS IIKOJI, JIMIEEB,
THMHA3Mi, KOJJIeMKell, CTyIeHTOB TexHH4Yeckux BY30B. Ilognep:kka o0y4yenus Ha
odpa3oBareabHOM nopTaie «OTKPHITHI KoLTemK» WWW. ~Mlege”, 2005r.

4. CD-ROMMHTEpaKTUBHBIIMYAbTHMENHS - Kypce. O0pa3oBaTenbnbiii kommniaeke 1C:
HIxoaa. Xumusd. 8 kiaace.nox penakuueii Axsieonna A.K., pinyck 3.00.028, 2005r.
5. CD-ROM 3JuiekTponHbIe YPOKH U TecThbl. XUMHS B 1IKoJe. C10KHbIe XMMUYeCKHe
coelMHeHUs! B noBceAHeBHOM xu3HU. M.: [IpocBemenne. MEJIUA, 2005r.
6. CD-ROM JnekTpoHHBIE YPOKH U TecThl. XUMUS B IIKO0Je. BenecTBa u ux
npeBpaleHus.

M.: lIpocBemienue. MEJIUA, 2005r.
7. CD-ROM JnekTponnsbie ypoku u TecTbl. Xumus B mkojae. Conu. M.: [IpocBemenne.
MEJUA, 2005r.
8. CD-ROM 3JuiekTponHbIe YPOKH M TecThbl. XUMHS B 1IK0J1e. MuHepalbHbIe BeleCTBA.
M.: IIpocBemienne. MEJIUA, 2005r.
9. CD-ROM 3JuiexkTponHbIe YPOKH M TecThbl. XUMHS B 1IK0J1e. BogHbIe pacTBOPBI.

M.: IIpocBemienne. MEJIUA, 2005r.
10. CD-ROM 3JuiekTpoHHBIe YPOKH M TeCTbl. XUMHS B IIKO0J€. ATOM M MOJIeKYJIa.

M.: IIpocemenune. MEJINA, 2005


http://v.school.ru/
http://www.intline.ru/
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