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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUSA U C YU4ETOM KOHIIEIIIIUN MPENOAaBaHUsI YIeOHOTO IpeIMeTa « X UMM
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TTO3HABATENILHOM JEATEIbHOCTH O0O0yYaromerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaTIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHPHOW  Y4EOHOM  JICSITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIETIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 JICKTPOJIUTHYECKON JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEHM MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
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,
JOCTYITHBIX 00OOIICHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM TpaBMJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY NPUHATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
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
pPa3IUYHBIX BUJOB JIEATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TIOBCEIHCBHOW XU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPY>KAKOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX MJIA HW3YYEHUS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiaMu paboThl B J1a0OpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  MPOBEIEHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJLUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUA IMHKA C PAacTBOpPAMHM KHCJIOT M IIeJo4Yed, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOSHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, N0 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBnenue YpaBHEHH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHp auccouranuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIINU3E COIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX peEakiMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKU, PACIPOCTpAaHEHWE B NPUPOJE, (PUINUYECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTHl WX MepepaboTku (O€H3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OejKax, yriieBogax — u ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTtaBieHus o0
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE U XHUMHYECKHE CBOHCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOYTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCAUHEHUH (BO3MOXKHO MCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMO/ICICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHHE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaIoB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUMI,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUbI U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B NpUpoje. PU3nueCcKue 1 XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupojie. Pusnydeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuii B ObITy. [lepBas momoib npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTAJIINIECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

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

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTUTalOTCS B XOJi€¢ OOyYeHHs XMMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEIILHON JIEATEIILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKIMHU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPaBCTBCHHBIMH IICHHOCTSMH, NPUHSITHIMH B
o0IIecTBE TMpaBWJIaMH M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT THpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAITHM3AINN 00YJIAFOIIUXCA.

JIMuHOCTHBIE ~ pe3y’abTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATBbCS ~ CHCTEMOW  IMO3UTHBHBIX IIEHHOCTHBIX OPHCHTAIMH U
pacIIpeHne OmbITa IesITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
¥ HAy4YHOMY HACJCIWIO, TIOHUMAaHHS 3HAYCHUS XHMUYCCKOW HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTU BIIAJIETh JOCTOBEPHON WHGMOpMAIMEH O
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpPa U OOIIIECTBA;

2) rPaKAaHCKOr0 BOCITUTAHMS:

OpPEACTAaBICHUS O COLHUAIBHBIX HOpPMax M MPaBUIAX MEKIMUYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO



MOJIE3HOHM,  y4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATEIBHBIX 3aJ]a4, BBIOTHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce HTOW Yy4yeOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBApPUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTABIISIONIUE
OCHOBY JIJI1 IOHUMAHMS CYIIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJbI, B3aUMOCBSI3IX 4YEJIOBEKa C
MPUPOIHON CPESO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE i OOBACHEHHUS HAOJIOIAeMBbIX IMPOIECCOB U SIBICHUMH,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIbTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4e€OHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JI00O03HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOM U  HCCIEHOBATENbCKOM
NeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuia 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPOQEeCcCrii U Tpy1a pa3IudHOTo poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MIPOJIOIKEHUST 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBLHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS



HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
O0e3zomacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKoMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOIIOACHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIeH MPUPOTHON CPEIoH, AJis TOBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KyJNbTYphbl, OCO3HaHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIICISAIOT 3HAYMMBIEC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpeIMeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAyYHOW KapTHHE MUpPa, U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS (TI03HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpbIE 0O€CneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJJAHUPOBAHUIO M OCYIIECTBIEHUIO YYEOHOMU
NEeATEIbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUSI MPU OCBOEHUU
3HAHMI: PACKpbIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
IIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
HOHSTHUS JJI1 OOBSICHEHUS OTICNIbHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHbBIE CBA3UM MEXIYy OOBEKTaMH H3YyYEHMS,
CTPOUTH JIOTUYECKHE paCCYkACHUS (MHAYKTUBHBIC, A€IYKTUBHbIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIFOUEHHS;

YMEHUE MPUMEHATh B INPOLECCE INO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHbIEC TTPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaklMH — IPU PelleHuH y4yeOHO-TI03HABaTeNIbHBIX 3aJa4, ¢ yUYETOM
TUX MOJEJBHBIX MNPEICTABICHUN BBIABISTH U XapaKT€PU30BATh CYIIECTBEHHBIE
MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,



BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIE CBS3UM U
POTUBOPEYHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTelbCcKue 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaueCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE ONbITA M0 I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOJIoJaTh 3a XOJOM IpoIllecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATH OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH U HWHTEPHPETUPOBATH HH(OOpPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPUMEHSTh pa3iuyHble METOJAbl W 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEeIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEUIaeMble 3aa4d  HECIOXKHBIMU CXEMaMH, JuarpaMmaMu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIIOJNb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIEe 1eHCTBHS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auajgora W (WIM) IUCKYCCHHU) TIO
CyHUIeCTBY  OOCyXJaeMoill  TeMbl, (OpPMYIUPOBATH CBOU  HIPEIJIOKCHHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHOMN 3a/1a4H;

YMEHUS  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJLHON
JEATeIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JejaTh MPe3eHTAIUIO
PE3YNIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCJEOBATEIbCKOM  ACSATEIBHOCTH  MPU  PEIICHUU



BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAHHAIIHS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIIMIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3YyJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIara€Mbl€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHKCS HAay4YHbIE€ 3HAHMS, YMEHHUS U CHOCOOBI
JNEUCTBUN, crnenupuyecKkue s TMpeAMETHOW obmactu «XUMHS», BUIbI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETaluH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoH1y oOyudeHus B 8 kiacce npeiMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peakuus, KiaccuPuKaius peakiui: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiunu,
AIpO aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAILICHUI;

e HCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIA;



OTIPEJIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepmogmueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJiokeHHs B Ilepuoandeckoil cucteme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yU€HUs, 3aK0oHa ABOTaJIpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YUCIo 3JIEKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAlllEHU B
pPa3JIMYHbBIX YCIIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTEIBLHON JEATEIIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMaTH3aIllio, KiacCH(UKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, DKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

ciefioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  MOCYIOH U
7ab0paTOpHbIM  000pYJIOBaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C



BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYCHUI0O U COOUPAHHIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJAa M KHUCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUJAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MMOMOILIBIO WHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHUX MOHSATHUWA: XWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU >(PdeKT
peakiuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEDJIEKTPOJIMUTHI, ANEKTPOJMTUYECKAST TUCCOLMALMS, PEAKUUH HOHHOIO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKUCIEHHME U  BOCCTaHOBIICHHUE,
aIIIOTpONUs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYEeCKas pemeéTka, KOppo3us METaJIoB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEeaKUuu, MPENeiabHO JOIyCTUMAas
koHueHTpanus [IJIK Bemiectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHM U
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BELIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCQUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OnpeAenéHHOMY KJIAcCy COEIWHEHUU To (dopmyiaM, BUA XHUMHUYECKOM
CBA3M (KOBaJEHTHAs, WMOHHAsA, MeETauIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKHX COCAWHEHUM, TUI KPHUCTAJUIMYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpsiBath cMmbIich Ilepuommueckoro 3akona /[I. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OIMCHIBATH W XapaKTepU30BaTh
Tabnmuunyio (opmy [lepruoamueckoil cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHas moxarpymnma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», mambie u OoJbIIME TEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TEPUOJUYECKON Taldiuie, ¢



YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB M MX COCAMHEHHI B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTABJISITH YPaBHEHUSA AJEKTPOJUTUUYECKON JHMCCOLMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHA
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYI0 M MOJISIPHYIO  MaccChbl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cCOONIOJaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  OOOPYJIOBAaHMEM, a TakXe TmpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUHW, MOJATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpPUI-, OPOMUI-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OINEpPAIMU MBICIUTEIBHON NEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMATU3alNI0, BBISIBICHUE



MPUYINHHO-CJICACTBCHHBIX CBsI3EU — IJIs1 U3yUYCHUA CBOMCTB BCIICCTB U

XAMHUYECKUX PEAKLNH,

CCTCCTBCHHO-HAYYHBIC MCTOAbI

IIO3HaHUA

HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne HaumenoBanue
n/ pa3aesioB U TeM
n NMPOrpaMmblI

Paznen 1. HepBOHa‘{aJIbHI)Ie XUMHUYECCKHEC TTIOHATUSA

XUMHS — BaKHas
001acTh
11 €CTECTBO3HAHUSA U
' IPaKTUYECKOM
JIEATEIbHOCTH

YCI0BCKa

BemectBa u
1.2 XUMHUUYECKHE
peaxiuu

Hroro no pazneny

KoanuecTBo 4acoB

Bcer  KoHTpoubH
0 ble paboThI

5 0
15 1
20

IIpakTHYeck
ue padoTsbl

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKUX BelECTB

Bo3zayx.
Kucnopon.
[Tonsitre 06
OKCHIaX

2.1

Bonopoa.Ilonstue
2.2 0 KHCJIOTax U

COJISIX

Bona. PactBopsl.
2.3 [TousTue 00

OCHOBAHHUAX

OCHOBHBIE KJTacChl
2.4 HEOPTraHUYECKHUX
COETMHEHNH

Hroro no pazneny

6 0

8 0

5 1
11 1
30

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckux 3jaementon /1. U.

MenneneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBA3b. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun


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
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

Ilepuoanueckuit
3aKOH U
Ilepuonnueckas
31 cucrema 7 0 0
XUMHYECKUX
snemenTtoB 1. U.
Meunpene-eBa.

Crpoenue aToma

Xumuaeckast
CBS3b.
3.2 OKHCIUTEIBHO- 8 1 0
BOCCTAHOBUTEIbH
BIC PCAKITUU

Uroro no pazneny 15

PesepBHOE Bpems 3 0 0

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

9 KJIACC

68 4 6

KoauuecTBO 4acoB
No HaumenoBanue

n/  pa3sieioB M TeM Bcer  KoHTpoabH IMpakTuyeck
n NporpamMmbl 0 ble padoThI ue padoTsl

Paspnen 1. BemecTBo 1 XuMHU4ecKHe peakuu

IToBTOpEHUE N
yriayOsieHue
1.1 3HaHUI OCHOBHBIX 5 1 0
pasaenoB Kypca 8
KJlacca

OcHoBHBIC
12 3aKOHOMEPHOCTH
' XUMHUYECKHAX
peakuuii
DNEKTPOIUTHUECK
1.3 ast TUCCOIIMAIIUS. 8 1 1

XUMHYECKHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f4183
7c

bubmuoreka [JOK
https://m.edsoo0.ru/7f4183
7c

bubmuorexa [JOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a6
36

bubnunorexa LIOK
https://m.edsoo.ru/7f41a6
36

but6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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

peakuuu B
pacTBopax

Uroro no pazneny

17

Pasznen 2. HemeTraJjibl 1 MX COCANHCHU A

O61mmas
XapaKTEPUCTHKA
XHUMHYECKHUX
asieMeHToB VIIA-

TPYIIIEL.
T"anorensl

2.1

O61mmas
XapaKTePUCTHKA
XUMHYECKUX

2.2
aneMeHToB VIA-
rpynnsl. Cepa u eé

COCANHCHUA

Oobmas
XapaKTepUCTHKA
XUMHAYECKUX

2.3 aneMeHToB VA-
rpynisl. A30T,
¢bochop u ux
COECIMHEHUS
O61mmas
XapaKTepUCTHKA
XUMHUYECKUX

2.4 aseMeHToB |VA-
IpYIIBL. YTIEpOL
U KPEMHUH U UX
COETUHEHUS

Hroro no pazneny

4 0 1
6 0 0
7 0 1
8 1 2
25

Pasznea 3. Merajuiibl M MX COCUHECHUSA

OO01me cBolcTBa

3.1
METAJUIOB
Baxxueiinime
3.2 METaJUTBI M UX
COEIUHEHUS

Hroro no pazneny

4 0 0
16 1 2
20

but6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubnuorexa [IOK
https://m.edsoo.ru/7f41a6
36

bubnuorexa [JOK
https://m.edsoo.ru/7f41a6
36

bu6anoreka LIOK
https://m.edsoo.ru/7f41a6
36

bubnunorexa LIOK
https://m.edsoo.ru/7f41a6
36

bubnunorexa LIOK
https://m.edsoo.ru/7f41a6
36



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
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

Paznen 4. Xumus u okpyxamomas cpeaa

BemecrtBa n
4.1 Marepuaibl B 3 0
KU3HU YeJIOBEeKa

Hroro no pazneny 3

PezepBHOE Bpemst 3 0
OBUIEE

KOJIMYECTBO 68 4
YACOB I1O0

I[MTPOT'PAMME

ITIOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

No KoaunuecTBO 9acoB
KonTpoab
Tema ypoka Bce P
n/ HbIE
ro
1 padoThI

IIpeamer xumumu.
Ponp xumuu B

JKM3HHU YEI0BEKA.
Tena u BemecTsa

Tlonsarue o
2 METOax IMO3HAHUS 1 0
B XUMHUH

[TpakTnueckas
paborta Ne 1
«[IpaBumna paboTsl
B J1a0OpaToOpuu U
MIPUEMBI
oOparieHus ¢
1a00paTOPHBIM
o0opyI0BaHUEM)
"Habmonenue 3a
ropsien ceevoi”

YucTele BelEeCTBA
4 U cmecu. CriocoOsl 1 0
pasjeaeHus

IIpakTHye
CKHe
padoThI

bubnunorexa LIOK
https://m.edsoo.ru/7f41a6
36
but6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36
Jlara DJIeKTPOHHbIE
uugposbie
HU3y4eH
st o0pa3oBaTe/ibHbI
e pecypchbl
bu6anoreka LIOK
05.09.2 https://m.edsoo.ru/ff
023 0d210c
bu6nuorexa [IOK
07.09.2 https://m.edsoo.ru/ff
023 0d227e
but6mmorekxa [IOK
12.09.2 https://m.edsoo.ru/ff
023 0d23dc
but6mmorekxa [IOK
14.09.2 https://m.edsoo.ru/ff
023 0d26ca


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

10

11

12

13

14

cMecel

[IpakTnueckas
paborta Ne 2
«Paznenenue
cmecelt (Ananus
IIOYBBI)»

ATOMEI U
MOJICKYJIbI

XuMmudeckue
9JIEMEHTHI. 3HAK1
(cumMBOITBI)
XAMHUYECKHUX
9JICMCHTOB

IIpocThie
CJIOYKHBIE
BEILIECTBA
ATOMHO-
MOJIEKYJIIPHOE
y4EHHE

3aKOH MOCTOSTHCTBA
CcOCTaBa BEIIECTB.

Xnmuueckas
dhopmyna.
BanenTtHocTb
aTOMOB
XHUMHYECKHX
3JIEMEHTOB

OTHOCHUTENBHAS
aToMHas Macca.
OTHOCHUTENBHAS
MOJIEKYJIsIpHast
Macca

MaccoBas 10s
XUMHUYECKOTO
JJIEMEHTA B
COCIMHEHHU U

KomunuecTso
BelecTsa. Mouib.
MounsipHas macca

duznueckue u

19.09.2
023

21.09.2
023

26.09.2
023

28.09.2
023

03.10.2
023

05.10.2
023

10.10.2
023

12.10.2
023

17.10.2
023

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d28c8

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d2a6¢

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d2be8

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d2a6c¢

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d2d50

bubnmorexa LIOK
https://m.edsoo.ru/ff
0d2eae

bu6anoreka LIOK
https://m.edsoo.ru/ff
0d323c

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d350c¢

bubnmnorexa LIOK
https://m.edsoo.ru/ff
0d5230

but6mmorekxa [IOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

15

16

17

18

19

20

21

XUMHUYECKHE
SIBJICHUSL.
XuMudeckas
peakuus

[Ipu3naku u
YCJIOBHS
MPOTEKAHUS
XUMHUYECKHUX
peakuuii

3aKOH COXpaHEHUS
MacChl BEIIECTB.
XuMUYecKue
ypaBHEHUS

Brruncnenus
KOJIMYECTBA, MACCHI
BEILIECTBA 110
YpaBHCHUSM
XUMHUYECKUX
peakuuii
Knaccudpukanus
XUMHYCCKHUX
peakuuii
(coenuHeHus,
pa3noKeHus,
3aMeIICHMS,
oOMeHa)

M. B. JlomonOCOB
— Y4EHBIN-
SHIIUKJIOIEIUCT.
O06o06meHue u
CHCTEMAaTHU3aIIH
3HAaHUH

KonTponbHas
pabota Nel mo
Teme «BemecTsa u
XUMHUYECKHE
peaxkum»

Bo3nyx — cmech
ra3zoB. Cocras
BO3/1yXa.
Kucnopon —
AJIEMEHT U TIPOCTOE

19.10.2
023

24.10.2
023

26.10.2
023

07.11.2
023

09.11.2
023

14.11.2
023

16.11.2
023

21.11.2
023

https://m.edsoo.ru/ff
0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d3al6

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d3b88

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d5708

bubmuoreka [{OK
https://m.edsoo.ru/ff
0d3f34

bubanoreka LIOK
https://m.edsoo.ru/ff
0d40c4

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d4290

but6mmorexa [IOK
https://m.edsoo.ru/ff
0d448e



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

BemiecTso. O30H

dusndyeckue u
XUMHYECKHE
CBOICTBa
KHCIIOpO/Ia
(peakiuu
OKHCIICHHS,
ropenue). [lonstue
00 okcrgax

CrniocoOsl
MOJTy4YEHUSs
KHCIIOpO/ia B
1ab0paTOpUH U
MPOMBIIIIJICHHOCTH.
I[Ipumenenne
KHCIIOpo/ia

TemnoBoit a3 ekt
XUMHYECKOM
peaKkuu, MOHITUE
0
TEPMOXUMHUYECKOM
ypaBHEHUH, IK30-
u
SHJOTEPMUUECKHUX
peaKIusx

Tonnugo (HedTs,
YToJIb U METaH).
3arpsi3HeHue
BO3J1yXa, CIIOCOObI
ero
MPEAOTBPALECHUS
[TpakTnueckas
pabota Ne 3 mo
teme «llomyuenue
1 cobupaHue
KHUCJIOPO/Ia,
U3Y4YEHHE €TI0
CBOWCTB»
Bonopon —
3JIEMEHT U MPOCTOE
BELIECTBO.
Haxoxnenue B

23.11.2
023

28.11.2
023

30.11.2
023

05.12.2
023

07.12.2
023

12.12.2
023

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d497a

bubmnoreka IIOK
https://m.edsoo.ru/ff
0d4790

bu6nuorexa [IOK
https://m.edsoo.ru/ff
0d4c4a

bubnmnorexa LIOK
https://m.edsoo.ru/ff
0d4ae2

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d4ddo



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

28

29

30

31

32

33

34

35

36

pupoJie
dusndyeckue u
XHUMHUYECKHE
CBOICTBa
BOJIOPO/IA.
IIpumeHeHue
BOJIOpOJIA

IToustue o
KHUCJIOTaxX M COJISIX

CrniocoOsl
MOJIy4YeHUs
BOZOPOJIa B
nabopaTtopuu
[IpakTuueckas
pabota Ne 4 o
teme «[lomydyenue
1 coOnpaHue
BOJOPO/IA,
W3YYCHHE €ro
CBOWCTB»

Momnsipablii 00bEM
ra3oB. 3aKOH
ABorazpo

Breraucnenus
00BEMa,
KOJIMYEeCTBA
BEIIECTBA rasa I1o
€ro U3BECTHOMY
KOJINYECTBY
BEIIIECTBA HIIH
00BEMY

Breraucnenus
00BEMOB Ta30B 110
YpaBHEHUIO
peaKkIu Ha OCHOBE
3aK0Ha 00BHLEMHBIX
OTHOIIICHUH T'a30B

dusunueckue u
XUMHYECKHE
CBOMCTBA BOJBI

CocraB

14.12.2
023

19.12.2
023

21.12.2
023

26.12.2
023

28.12.2
023

09.01.2
024

11.01.2
024

16.01.2
024

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d4ddo

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d50d?2

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d4ddo

bubmnoreka IIOK
https://m.edsoo.ru/ff
0d4f42

bubmnoreka IIOK
https://m.edsoo.ru/ff
0d542e

bu6anoreka LIOK
https://m.edsoo.ru/ff
0d55a0

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d5708

bubnmnotexa LIOK
https://m.edsoo.ru/ff
0d587a

bu6nunorexa LIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

37

38

39

40

41

42

43

OCHOBaHUM.
ITousTue 00
HHJIUKATOpax

Boga xak
PacTBOPUTEIIb.
Hacrwimennsie u
HEHACHIIEHHbIE
pacTBOPBI.
MaccoBas gois
BCIIIECTBA B
pactBope

[IpakTnueckas
pabota Ne 5 o
TeMe
«IIpuroroBienue
pacTBOPOB C
onpeaeIEHHON
MAacCOBOM A0JIEH
PacTBOPEHHOTO
BEILIECTBAY

KonTponbnas
pabota Ne2 o
teme «Kucnopoa.
Bonopoa. Boga»
OKcHabI: COCTaB,
KIaccupuKanus,
HOMEHKJIATypa

[Tonyuyenue u
XUMUYECKUE
CBOMCTBA
KHCIIOTHBIX,
OCHOBHBIX U
amM(pOTEepHBIX
OKCHJIOB

OcHoBaHus:
COCTaB,
KJ1accupuKanus,
HOMEHKJIaTypa

[Tonyuyenue u
XUMUYECKUE
CBOMCTBA
OCHOBAaHUI

18.01.2
024

23.01.2
024

25.01.2
024

30.01.2
024

01.02.2
024

06.02.2
024

08.02.2
024

13.02.2
024

https://m.edsoo.ru/ff
0d59e2

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d5b40

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d5eba

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d6342

bu6anoreka IIOK
https://m.edsoo.ru/ff
0d664e

bu6anoreka IIOK
https://m.edsoo.ru/ff
0d664e

but6mmorexa [IOK
https://m.edsoo.ru/ff
0d67ca

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

51

Kucnotsl: cocras,
KJIacCUpUKALIUS,
HOMEHKJIATypa

[Tonyuenue u
XUMHYECKHE
CBOMCTBa KUCJIOT
Comnu (cpennue):
HOMEHKJIATypa,
CIoCcOObI
MOJTyYeHUS,
XUMHYECKHUE
CBOICTBa

[IpakTuueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TEME
«OcHOBHEBIE
KJIaCChI
HEOPraHUYeCKUuX
COCTUHEHUN)

I'eneTnueckas
CBSI3b MEXKIY
KJlaccaMu
HEOPraHUYECKUX
COCJIMHEHHU

O06001IeHne 1
cUCTEMaTH3allHs
3HaHUH

KoHntponbHas
pabota Ne3 mo
Teme "OCHOBHBIE
KJIACChI
HEOPTaHUYECKUX
coequHeHnn"

[IepBbie mONBITKN
KJIacCCU(PUKAITIHI
XUMHYECKHUX
JJIEMEHTOB.
ITonsatue o
rpynmnax cXOJHbIX
3JIEMEHTOB

15.02.2
024

20.02.2
024

22.02.2
024

27.02.2
024

29.02.2
024

05.03.2
024

07.03.2
024

12.03.2
024

but6mmoreka [IOK
https://m.edsoo.ru/ff
Odfee2

but6mmoreka [IOK
https://m.edsoo.ru/ff
Odfee2

bubnunoreka LIOK
https://m.edsoo.ru/0
0ad9474

bubnuoreka [{OK
https://m.edsoo.ru/0
0ad9b7c

bu6anoreka LIOK
https://m.edsoo.ru/0
0ad9a50

bubnmorexa LIOK
https://m.edsoo.ru/0
0ad9ch2

bu6nmorexa LIOK
https://m.edsoo.ru/0
0ad9ela

but6mmorekxa [IOK
https://m.edsoo.ru/0
0ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

52

53

54

55

56

57

58

59

[Tepuonnueckuii
3aKOH U
IIepnonnueckas
cucrema
XUMHYECKUX
anemenToB /l. M.
Meunpeneena

[Tepuonpl, rpyniisl,
MOATPYIIIIBI

CrpoeHue aTOMOB.
CocTaB aTOMHBIX
siaep. M3oTonbl

Crpoenue
AIEKTPOHHBIX
000JI04EK aTOMOB
9JICMCHTOB
[Tepuonuueckoit
cuctemsl [. W.
Menneneesa

XapakTepucruka
XUMHUYECKOTO
3JIEMEHTA T10 €ro
MIOJIOYKEHUIO B
ITepuonnueckoi
cucteme /1. H.
Menneneena

3HaueHue
ITepnonnueckoro
3aKOHA JUIs
pa3BUTHS HAYKU U
npaktuku. J[. W.
Meunnenees —
Y4EHBIN, TEJArOr U
rpax/J1aHuH
DnexTpooTpuuaTesn
BHOCTb aTOMOB
XUMHYECKHX
3JIEMEHTOB

Honnag
XUMHUYECKas CBA3b

14.03.2
024

19.03.2
024

21.03.2
024

26.03.2
024

28.03.2
024

02.04.2
024

04.04.2
024

16.04.2
024

but6mmoreka [IOK
https://m.eds00.ru/0
Oada52c

bubnunoreka LIOK
https://m.edsoo.ru/0
0ada52c

but6mmoreka [IOK
https://m.edsoo.ru/0
0ada342

bubnuoreka [{OK
https://m.edsoo.ru/0
Oadabbc

bu6anoreka LIOK
https://m.edsoo.ru/0
0ada824

bu6anoreka LIOK
https://m.edsoo.ru/0
Oada96e

but6mmorekxa [IOK
https://m.edsoo.ru/0
Oadaab8

but6mmorekxa [IOK
https://m.edsoo.ru/0
Oadac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

60

61

62

63

64

65

66

67

68

KoBanentHas
NoJIsIpHAast
XUMHUYECKASA CBIA3b

KoBanenrnasa
HETOJIIPHAS
XUMHYECKAS CBA3b

CreneHn
OKHUCJIEHUSA

OKHUCIINTENRHO-
BOCCTAaHOBUTEIILHEI
€ peaKIuu

OKUCIIUTEIN U
BOCCTAHOBUTEIN

KoHntposbHas
pabota Ne4 o
teme «CtpoeHue
aToMma.
XuMuyeckas
CBA3b»

PesepBHBIii ypOK.
O0600mmenue u
CHCTEeMaTH3aIus
3HAHUH

PesepBHBIii ypOK.
O0600mmenue u
CHCTeMaTH3aIus
3HAHUH

PesepBHBIii ypOK.
O60061eHue 1
CHUCTEMaTU3alUs
3HaHUHN

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

9 KIIACC

1

KoanuecTBo 4acoB

Tema ypoka

Kontposar  IIpakTmuec

18.04.2
024

23.04.2
024

25.04.2
024

30.04.2
024

07.05.2
024

14.05.2
024

16.05.2
024

21.05.2
024

23.05.2
024

Jara
H3Yy4YeH
15631

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadaah8

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadaab9

bubnunorexa LIOK
https://m.edsoo.ru/0
Oadae28

bubnunorexa LIOK
https://m.edsoo0.ru/0
0adb076

bubnuorexa [JOK
https://m.edsoo.ru/0
0adb076

bubnuorexa [JOK
https://m.edsoo.ru/0
0adb486

bu6nuorexa [IOK
https://m.edsoo.ru/0
0adb33c

bu6nuorexa [IOK
https://m.edsoo.ru/0
0ad9ch2

bu6nuorexa [IOK
https://m.edsoo.ru/ff
0d61c6

JJIeKTPOHHBIE

uudposbie
oOpa3oBaTe/ibHbIE


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

[Tepuoanueckuit
3aKOH.
Ilepuonnueckas
cucremMa
XUMHYECKUX
snemenTtoB . U.
Meunpeneena

3aKOHOMEPHOCT
Y B U3MCHCHHUU
CBOICTB
XUMHYECKHUX
3JIEMEHTOB
MEPBBIX TPEX
MEepPHOJIOB
Knaccudukanmst
¥ HOMEHKJIaTypa
HEOPTraHUYECKH
X BEILECTB

Bungsr
XUMHYCSCKOM
CBSI3HM U THIIBI
KPUCTAJUIMYECKHU
X pemeToK

KonTponbHas
pabota Nel 1o
TEME
«IToBTOpEHUE n
yriayOnenue
3HAHUU
OCHOBHBIX
pa3zienoB Kypca
8 xacca»

Knaccudukanmst
XUMHYECKHUX
peakuuii 1mo
Pa3IMYHBIM
MpU3HAKaM
ITonsTHe O
CKOpOCTH
XUMHYECKOH

padoThI

padoThI

05.09.2
023

07.09.2
023

12.09.2
023

14.09.2
023

19.09.2
023

21.09.2
023

26.09.2
023

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/00
adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00
adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00
adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbac6

bu6mmoreka [JOK
https://m.edso0.ru/00
adbcb0

bu6mmoreka [JOK
https://m.edso0.ru/00
adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

10

11

12

13

peaKkuuu.
ITonsTue o
TOMOT€HHBIX U
reTepOTreHHBIX
peaKkusx

ITonsTue o
XHUMUYCCKOM
PaBHOBECHH.
®DakTophl,
BIIMSIIONINE HA
CKOpPOCTh
XUMHYSCKOM
peaKiuu u
ITOJIOKCHUE
XHMUYECKOr0O
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJb
HBIE peaKIuu

Teopus
3JIEKTPOJIUTHYEC
KOH
JIUCCOITHAITHH,
CuIlbHBIE U
cia0ble
AIEKTPOIUTHI

Honnrie
ypaBHEHUS
peaKkuuit
XHUMHYECKHe
CBOMCTBa
KHCJIOT U
OCHOBAaHMI1 B
CBETE
MpECTaBICHUI
00
ANEKTPOJIUTHYEC
KOM
JUCCOLIAINU
XuMHuyeckue
CBOMMCTBA coyiek
B CBETE

28.09.2
023

03.10.2
023

05.10.2
023

10.10.2
023

12.10.2
023

17.10.2
023

bubmuoreka [JOK
https://m.edsoo.ru/00
adc28c

bubmuorexa [JOK
https://m.edsoo.ru/00
adcade

bubmuorexa [JOK
https://m.edsoo.ru/00
adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00
add448

bu6mmoreka [JOK
https://m.edsoo.ru/00
add5d8

bu6mmoreka [JOK
https://m.edsoo.ru/00
add8h2



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

14

15

16

17

18

19

20

MIPEACTaBICHUI
00
ANEKTPOJIUTHYEC
KO
JUCCOLMAlN

IHousarue o
TUIPOJIN3E
coiei

O060061IEeHNE U
CUCTCMaTHu3al A
3HAHUH

[IpakTnueckas
pabora Ne 1.
«Pemenue
AKCTIEPUMEHTAI
BHBIX 33729

KonTponbhas
pabota Ne2 o
TeMe
«INEKTPOIUTUY
eckast
JTACCOIUAITHS.
XuMHUYeCcKue
peaxiuu B
pacTBopax»

Oomas
XapaKTEePUCTHKA
rajlor¢HoOB.
XUMHYECKHe
CBOICTBA Ha
puMepe xjopa
XJI0pOBOAOPO.
Consanas
KHUCIIOTA,
XHUMUYCCKHE
CBOICTBA,
MOJTy4YEHHE,
MIPUMEHEHUE

IIpakTrueckas
pabota Ne 2 o
TEME
«Tonyuenne

19.10.2
023

24.10.2
023

26.10.2
023

07.11.2
023

09.11.2
023

14.11.2
023

16.11.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/00
add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00
addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00
addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00
addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00
addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00
adel04

bu6mmorexa [IOK
https://m.edsoo.ru/00
ade348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

21

22

23

24

25

26

COJISTHOM
KHCJIOTHI,
u3ydyeHue eé
CBOMCTB»

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peakui, eciu
OJINH U3
peareHToB JlaH B
HN30BITKE

Oomas
XapaKTePUCTHKA
a1emMeHTOoB VIA-
TPYIIIIBI

AmoTponHbie
MoauUKaITIH
Cephl.
Haxoxnenue
cephl U €€
COCIMHEHUN B
PUPOJIE.
XuMu4deckue
CBOMCTBA CEpBI
CepoBogopon,
CTPOEHHUE,
¢buznueckue u
XHUMUYECKHE
CBOICTRBA

Oxcuppl cepsl.
Cephas
KHCJIOTA,
buznueckue u
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHNE

XuMuyeckre
peaxIumy,
JIeXKAIIIE B
OCHOBE
HPOMBIIIICHHOT
o cnocoba

21.11.2
023

23.11.2
023

28.11.2
023

30.11.2
023

05.12.2
023

07.12.2
023

bu6mmoreka [IOK
https://m.edso0.ru/00
ade488

bubmuorexa [JOK
https://m.edsoo.ru/00
ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade802

bu6mmoreka [JOK
https://m.edso0.ru/00
adea28

bu6mmoreka [JOK
https://m.edso0.ru/00
adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

MOJTYYeHUS
CEepHOM
KUCJIOTHL.
Xumudaeckoe
3arpsi3HEHUE
OKpY>Karoleu
cpenbl
COCIMHCHUSMU
cepbl
Brrancnenue
MAacCCOBOH JIOJIU
BBIXOJIa
MPOJIyKTa
peakiu

Oouas
XapaKTEePUCTHKA
3j1eMeHTOB VA-
rpymnmsl. A30T,
pacrpocTpaHeHu
€ B IIpUpO/IE,
¢duznueckue u
XUMUYECKHE
CBOMCTBaA

AMMMaK, ero
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MOJIy4eHUE U
MIPUMEHEHUE

IIpakTnueckas
pabora Ne 3 o
TEME
«Ionyuenue
aMMHaKa,
U3Y4YEHHUE ETO
CBOMCTB»

A3ornas
KHCIIOTa, €€
dusnueckue u
XUMHYECKHE
CBOICTBA

Hcnonn3oBanue

12.12.2
023

14.12.2
023

19.12.2
023

21.12.2
023

26.12.2
023

bubmuoreka [JOK
https://m.edsoo.ru/00
adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00
adeeab

bu6mmoreka [JOK
https://m.edso0.ru/00
adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00
adf306

bu6nmoreka [JOK


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

33

34

35

36

HUTPATOB U
coJIell aMMOHMS
B KauecTBe
MUHEPATIBHBIX
yIOOpEeHHUIA.
XuMHueckoe
3arpsisHEHHe
OKpYKaroleun
cpenbl
COCTMHEHUSIMU
azora

®docdop. Okcua
docdopa (V) u
docdopHas
KHCIIOTA,
¢duznueckue u
XUMHUYECKHE
CBOMCTBA,
MOJTyuYeHUe

Hcnons3oBanue
docdaros B
KauyecTBe
MUHEPATBHBIX
ynoOpeHuil.
3arpsizHeHue
IIPUPOIHOMN
cpensl
dbocdaramu
Yraepon,
pacnpocTpaHeH!
€ B IpUpoJIE,
¢buznueckue u
XUMHUYCCKHE
CBOMCTBA
Oxkcubl
yriaepoja, ux
buznueckue u
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECKUE
npoOIeMsl,
CBSI3aHHBIE C

28.12.2
023

09.01.2
024

11.01.2
024

16.01.2
024

18.01.2
024

https://m.edso0.ru/00
adf518

bubmuoreka [JOK
https://m.edsoo.ru/00
adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfd9c

bu6mmoreka [JOK
https://m.edso0.ru/00
adfebe



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

OKCHIOM
yriepona (1V)
VronpHas
KHCJIOTa U €€
conu

[IpakTnueckas
pabota Ne 4 o
TemMe
"TTonryuenue
YIIIEKUCIIOTO
rasa.
KauecTBennas
peakius Ha
KapOoHaT-HOH"

ITepBoHaYAIbHBI
€ OHATHS 00
OpPTraHUYECKUX
BEIIECTBAaX KakK
0 COeTMHEHUAX

yriepoaa

KpemHnii u ero
COCIMHEHUS

[TpakTnueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAII
BbHBIX 3aJ1a4 110
TEME
«Baxneiimnine
HEMETAILIBI U UX
COCTUHCHHUS

KoHnTponbHas
pabota Ne3 1o
TeEME
«Baxuenmue
HEMETaJlIbl U UX
COETUHEHUS

Oomas
XapaKTEePUCTHKA
XUMHYECKHUX
JJIEMEHTOB —

23.01.2
024

25.01.2
024

30.01.2
024

01.02.2
024

06.02.2
024

08.02.2
024

13.02.2
024

bubmuorexa [JOK
https://m.edsoo.ru/00
ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae027e

bubmuorexa [JOK
https://m.edsoo.ru/00
ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00
ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae0bf2

bu6mmorexa [IOK
https://m.edsoo.ru/00
2e0el8

bu6mmorexa [IOK
https://m.edsoo.ru/00
ael03e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

44

45

46

47

48

49

METaJLJIOB.
Mertammmueckas
CBS3b U
MeTaJUImyecKas
KpHUCTaJUIMYECKa
Sl pEIIETKA.
duznyeckue
CBOMCTBaA
METAaJLJIOB

Xumudaeckue
CBOMCTBaA
METAaJLJIOB.
DIEKTPOXHUMUYEC
CKUH P
HaIpsHKEHUN
METaJIOB

Oo0uiue
CIIOCOOBI
MOJTYy4YEHUS
METaILIOB.
CIuiaBbl.
Brraucnenus 1o
YpaBHEHUSAM
XUMHUYECKHUX
peaKkuuu, eciu
OJIVH U3
peareHToB
COAEPKUT
MIPUMECH
ITonstue o
KOppO3HH
METAaJIOB

[Ienounsie
METaJLIbI

OKcuael U
TUAPOKCHUIBI
HATPUS U KaJIHsI

[llenounozemen
bHBIC METaJIIbI —
KaJIBIUUA U
Mar"aui

0 15.02.2
024

0 20.02.2
024

0 22.02.2
024

0 27.02.2
024

0 29.02.2
024

0 05.03.2
024

bubmuoreka [JOK
https://m.edsoo.ru/00
ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00
aell56

bu6mmorexa [IOK
https://m.edsoo.ru/00
2el1278

bu6mmorexa [IOK
https://m.edsoo.ru/00
ael4b2

bu6mmorexa [IOK
https://m.edsoo.ru/00
ael4b2

bu6mmoreka [JOK
https://m.edso0.ru/00
ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

50

51

52

53

54

55

56

57

58

59

Baxxneiine
COEIUHEHUS
KaJIbIUI

O060061EeHNE U
CUCTCMaTHU3al A
3HAHUH

KécTrocTh
BOJBI U CIIOCOOBI
€€ yCTpaHEeHHUs

[IpakTnueckas
pabota Ne 6 1o
TemMe
"KéctkocThb
BOJIbI I METO/IbI
eé yctpaneHus"

ATIoMUHUN

AmdorepHbie
CBOMCTBaA
OKCHJIIa U
THAPOKCH]IA

Kemnezo

Oxcuppl,
THJIPOKCHUIBI U
conu xene3a (11)
u xenesa (I11)

0O0001eHne u
CUCTCMaTHu3alnuAa
3HAHUN

IIpakTrueckas
pabota Ne 7.
Pemenue
JKCHEpPUMEHTAI
BHBIX 33/a4 10
TEME
«Baxuenmue
METaJIJIBI U UX
COCIMHECHUS»

07.03.2
024

12.03.2
024

14.03.2
024

19.03.2
024

21.03.2
024

26.03.2
024

28.03.2
024

02.04.2
024

04.04.2
024

16.04.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael5e8

bubmuorexa [JOK
https://m.edsoo.ru/00
2e1886

bubmuoreka [JOK
https://m.edsoo.ru/00
aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00
aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00
aelc64

bu6nmoreka [JOK
https://m.edsoo.ru/00
aeld86

bu6nmoreka [JOK
https://m.edsoo.ru/00
ae35e6

bu6mmoreka [JOK
https://m.edso0.ru/00
ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

60

61

62

63

64

65

66

67

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peakui, eciu
OJVH U3
pEarcHTOB JIaH B
HU30BITKE HJIH
COJICPKUT
MIPUMECH.
Breraucnenus
MacCOBOM 01U
BBIXOJIa
MPOIYKTa
peaKIuu
O0o061IeHNE U
CHCTEMAaTHU3aLUs 1 0
3HAHUU

KoHntposbHas
pabota Ne4 o
TEME
«Baxnenmue
METaJUIbl U UX
COCIMHEHUA»

BemecTBa u
MaTepHalibl B
TTOBCETHEBHOM
JKU3HU YeJIOBeKa

XuMudeckoe
3arpsi3HEHUE
OKpYKaroleun
cpenbl

Pois xumun B
pelIeHun
9KOJIOTHYECKUX
npoOem

PesepBHbIit

YPOK.
0O00011eHne 1 1 0
CUCTCMaTHu3aInuAa

3HAaHUH

PesepBHbIit
YPOK.

18.04.2
024

23.04.2
024

25.04.2
024

30.04.2
024

07.05.2
024

14.05.2
024

16.05.2
024

21.05.2

bubmuoreka [JOK
https://m.edsoo.ru/00
ael1750

bu6mmoreka [JOK
https://m.edso0.ru/00
ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00
ae4270

bu6mmoreka [JOK
https://m.edso0.ru/00
ae4270

bu6mmoreka [JOK
https://m.edso0.ru/00
ae0dOa

bu6mmoreka [JOK
https://m.edsoo.ru/00



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

O060061eHNE U 024 adb33c
CUCTCMaTHU3al A

3HAHUU
PesepBHbIit
YPOK. bubmuorexa [JOK
68 O6o0meHue u 1 0 0 23.05.2 https://m.eds00.ru/00
CHCTEMATH3AIIH 024 ad9ch2
3HaHUHI
OBILIEE
KOJIMYECTBO
YACOB IIO 68 4 !
I[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB U.T'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxkrmonepHoe obmectBo «M3aarenberBo «IIpocBemenner

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. I'abpuensu O. C., Bockoborinukona H. I1., SlurykoBa A. B. HacronpHas kHura
yaurtens. Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Jlpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1151 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensina «Xumusi. 8 kiacey.
M.: Opoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocoodue k yuednuky O. C. ['abpuensna


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

«Xumusy. 8 xkmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensin, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumus». 9 knacc / O. C. T'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 8
KJjacc» : Mmetoaudeckoe nocoodue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHonorudeckue kaptol Kk yaeonuky O. C. ['abpuensna «Xumus. 9
Kjacey : metoauyeckoe nocodue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHBIE U TpoBEepOUYHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u

np. - M.: Jlpoda, 2022. nanubie

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. http://www.alhimik.rullpeacraBieHs! cieayromnme pyoOpruKn: COBETHI
aOUTYpHUEHTY, YUUTEIII0 XUMUH, CIIPABOYHUK (OUCHb OOJIbIIIas

1moa0opKa TabJIMI ¥ CIIPAaBOYHBIX MAaTEpUAJIOB), BECeNas XUMUS,

HOBOCTH, OJIUMITHA[IbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUUECKUX

CBEJICHUI).

2. http:/mwww.hij.ruXKypran « XvMus 1 )KU3HB)» MOHITHO U 3aHUMATEIIbHO

pacCKa3bIBaACT 000 BceM HHTCPECHOM, UTO IMPOUCXOAUT B HAYKC U B MUPC, B



KOTOPOM MBI JKUBCM.

3. http://chemistry-chemists.com/index.htmI3mnexrponnsiii sxypHan « XUMUKHA U
XuMUs». [IpeICTaBICHO MHOXKECTBO OIBITOB [0 XMMHUH, 3aHUMATEIIbHON
uH(OopMAaIHH, TO3BOJISIONICH YBIICUb YICHUKOB SKCIICPUMEHTAILHOMN YacThIO

npeamMeTa.

4. http://c-books.narod.ru BeeBo3MoskHast TUTEpaTypa MO XHMHH.

5. http://www.drofa-ventana.ruli3BecTHoe U31aTEILCTBO YIEOHOM TUTEPATYPHI.

HoBunku HAY4YHO-IIOIIYJIAPHBIX U 3aHUMATCIIbHBIX KHUI' II0 XUMHUHU.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii mkoabHBINA TOPTAT

CO CChIJIKaAMH Ha O6paBOBaTCJ'II>HI>Ie CaAWTBI 110 XMMHUHU.

7. www.periodictable.ru Coopauk craTeit 0 XUMHUYECKUX DIIEMEHTAX,
WJLTIOCTPUPOBAHHBIN YKCIIEPUMEHTOM.

Beenurenannsiehttp://www.chemnet.ru I'azera « Xumusi» 1 cailT muist yautens «51
U1y Ha YPOK XUMHID

http://him.1september.ru Equnas komnexius [IOP: I[TpeameTHas KOJISKITHS
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE



sKcriepuMenThl: xumus. Komnekius Poccuiickoro o0mieo0pa3oBaTeabHOTo
ropraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi

http://www alhimik.ru Beepoccuiickas omumnuana mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK TSI
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN yU4eOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMHUS
http://www.chemistry.ru JluctaniiuonHas oJIUMITHAAA [T0 XUMUH:

TGHGKOMMYHHK&HHOHHLIﬁ 06p330BaTeHBHBIﬁ IIPOCKT
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