MHUHHUCTEPCTBO MPOCBEINEHNSI POCCUUCKOH ®EJIEPAIINN
MunncTeperBo obpazopanus OpeHOyprekoit odracT
VYnpasiienue obpazosanust roposa bysyinyka

MysunumnainsHoe o0meodpa3oBaTelbHOe aBTOHOMHOE yapexKIeHue ropoaa bysynyka
«Cpennsist obmeobpazopaTenpaas mkomra Ne 8»

«PaccmoTpeHO U IPUHATON «Coraxacosano»
Ha 3aceganuu [IIMO 3am. gupexropa no YP
yuurenei reorpadun, Suonoruy, l\@ .} N8y

xuMuH «Kupas nnasera» “7€ B.Eroposa

QAY «COMLNeB> «30n/apfycra 2024r,
C.11. exanoBa
npoTokoFNe |

ot «30» asrycra 2024 r.

PABOYAA IIPOI'PAMMA

yueoHo20 npedmema
«Xumus

st 8-9 KiaccoB OCHOBHOIO 00IIET0 00Opa3oBaHUs
Ha 2024-2029 r.r.

Cocmasumens: 11IMO
yaHuTENeH reorpapuu, OMoI0THH,
XAMUAH «JKuBas mianera»

r. bysynyk 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKONW COCTABIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWHW XHUMHUH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUN H
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 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 IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM 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).



COJAEPXKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3bp KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNS, Pa3I0KEHUsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HAOII0JIeHNE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnoponx — 3neMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekertosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COAECPKaHUs KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsjl, BEIMIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KalblUusi H HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCKUX peakiyii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



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

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoiCcTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTALIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUUAIMUA KHCJIOT, IIEJI0YEe U COoJei
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHHE, NpuUMeHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
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
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenupuieckne). XHUMHUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynabdaTr-uoH. Haxoxaenue cepel u €€ coequHEHH B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, MHOuYBbl U BonoéMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuabl yriaepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KUCa0Ta U €€ coM, uX (PU3HYECKHEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemausi (IV) u kpemuueBoir kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (POChHOPHBIX yIOOpPEHUM, MOTyUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHUE MozeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KAYECTBEHHBIX PEaKIMil Ha kapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEImETKAa.  DJIEKTPOXUMHUYECKUU  psil
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAJUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «BakHeumue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d NMpH H3YYeHHH XUMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1mue ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbINM (DakT, rumoTesa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, 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, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIUANIA3AIINN 00yJarOIINXCSl.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIM B IIpoLlecce€ 3TOM yuyeOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XWUMHYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOYy4YEHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccuoHaaIbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOMIMNX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEIACTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOHM W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIty oOydenus B 8 kiacce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas J10Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJHUKY JUJISI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGCHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCIIo dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTHU3aluIo, KacCU(UKaIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BeUIECTB (BOJOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHXK U JPYTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas peniéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJCHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u  OoNbIIME TMEPUOJABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCIICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NEATebHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peaabHbIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUHMHYECKHE MIOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 9 bubmuoreka [IOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XUMU4ECKHE 15 1 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2.BakHeiimme npeacTaBUTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 7 0 1 bubmunoreka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 7 0 1 bubnmorexa LIOK

' U COJISIX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKUX djeMeHToB /I, 1. ! https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINHI
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peaKkul
[ToBTOpEeHue n yriryoieHne 3HaHun bubmmoreka [JOK
1.1 5 1 0
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAIIHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA

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
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Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M X COCTUHEHU S

25

. bubnnorexa [{OK
31 Obmme cBoicTEa METALIOB 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bu6morexa LIOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

KanennapHO-TeMaaneCKoe IJIAHUPOBAHUE 110 XUMHH

8 kiacc
Kosun4vecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontposbubie IlpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Ponp xumuu B
’KM3HM YeoBeKa. Teia u BEeIecTRa. 1 0 0 bubmuorexa [JOK
®du3nYecKre CBOKMCTBA BEIIECCTB. 01.09.2024  https://m.edsoo.ru/ff0d210c
ArperaTtHoe COCTOSIHHE BEIIECTB.
IlonsTrue o MeTOgaX MO3HAHUS B 1 0 0 bubmuoreka [JOK
XAMUU 04.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
«3HAaKOMCTBO C XUMUYECKOU MTOCYI0M,
MpaBUIaMu PaOOTHI B TA0OPATOPHH U 1 0 1 bubmorexa [JOK
P . P paTop 08.09.2024  https://m.edsoo.ru/ff0d23dc
puEéMbI 0OpalleHus ¢ 1Tab0PaTOPHBIM
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl 1 0 0 bu6mmoreka [IOK
pazzeneHusi cMecen 11.09.2024  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
«U3yuenue crocoboB pa3ieneHus 1 0 1 bubnnorexka [JOK
cmecei. [IpoBenenne o4NCTKH 15.09.2024  https://m.edsoo.ru/ff0d28c8
MIOBApEHHOM COMM»
ATOMBI 1 MOJIEKYJIBI. XUMHYECKUE
aJ1eMeHThI. CHMBOJIBI XUMHYSCKUX 1 0 0 bubmotexa [JOK
) 18.09.2024  https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
bu6mmoreka [JOK
CrapToBas JMarHocTHKa 1 1 0 22.09.2024 https://m.edsoo.ru/Ffod2a6e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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8 [IpocThie U CI10KHBIE BELIECTBA. bubnnoreka [HOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE 25.09.2024  https://m.edsoo.ru/ff0d2a6c

9 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB. 99.09.2024 bubmuorexa [JOK
Xumuuaeckas hopmyia https://m.edsoo.ru/ff0d2d50

10 BaneHTHOCTh aTOMOB XMMHUYECKUX bubmuorexa [JOK
3JIEMEHTOB 02.10.2024  https://m.edsoo.ru/ff0d2eae

1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca 06.10.2024  https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUU 09.10.2024 | https://m.edsoo.ru/ff0d350c

13 Pacuérnr HOv dbopMysiaM XHUMHUYECKUX 13.10.2024 bubnnoreka [JOK
COCIMHEHU I https://m.edso0.ru/ff0d5708

14 KonunuectBo BemecTBa. Moib. bubmuorexa [JOK
MonsipHas macca. 16.10.2024  https://m.edsoo.ru/ff0d5230
B3anmocBsI3b KOMYECTBa MacChl U Bu6morexa [JOK

15 YHCclia CTPYKTYPHBIX €IUHULL 20.10.2024 https://m.edsoo.ru/ff0d3a16
BelecTBa

16 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XuMudeckasi peaklius U e€ npu3HaKu 23.10.2024  https://m.edsoo.ru/ff0d37fa

17 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XUMUYECKUE YpaBHEHHUS 27.10.2024  https://m.edsoo.ru/ff0d3b88

18 Knaccugukanus Xxummuaeckux bubnnorexka [JOK
peakuuii (CoOeAMHEHUS, PA3I0KESHHUS) 06.11.2024  https://m.edsoo.ru/ff0d3f34

19 Krnaccudukanusa XuMuueckux bubnnoreka [JOK
peakmuii ( 3amenieHus, oOMeH) 10.11.2024  https://m.edsoo.ru/00adb33c
O060061IeHre U cucTeMaTH3alus

20 3HaHui 1o TeMe «llepBoHavyanbHbIE bubmmorexa LIOK

13.11.2024  https://m.edsoo.ru/ff0d40c4

XUMHYCCKHE TTOHATH

21 Boznyx — cmecs razos. Cocras bubnnorexa [JOK
Bo3ayxa. Kucinopon — snemMeHT u 17.11.2024  https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H —
QIJIOTPOITHAS MOAU(DHUKAITHS
KHCIIOpO/Ia.

Haxosxnenne kuciopoa B mpupoJie.

bubmuoreka [JOK

22 KpyroBopot kuciopoia B IpUpPO/IE. 20.11.2024 https://m.edsoo.ru/ff0d4290
DU3NYECKUE U XUMUYECKUE CBOKMCTBA

23 KHCIIOpo/ia (peakiuu TOPEHHUe). bubmmorexa [JOK

24.11.2024 | https://m.edsoo.ru/ff0d4614
OKcuapl
CriocoObl osTy4eHHst KUCIOPOaa B
24 1a00paTOPUH U POMBIIIEHHOCTH. bubmmorexa LIOK
27.11.2024  https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM

o5 peakuu, TePMOXMMHUYECKUE bubnuoreka [IOK
YpaBHEHUSI, K30~ U SHIOTEPMHUUECKHE 01.12.2024  https://m.edsoo.ru/ff0d4790
peakuuu
TomnuBo : yronpb u MeTaH.

26 3arpsi3HEHUE BO3/1yXa, yCUIICHUE bubnuoreka [IOK
nmapHUKOBOTo d(pdekra, pazpyuieHne 04.12.2024  https://m.edsoo.ru/ff0d4c4a
030HOBOTO CIIOSI
[TpakTuueckas pabora Ne 3 mo Teme

97 «[Tonyuyenue, cobupanue, bu6mmoreka [JOK
pacno3HaBaHUE U U3yUYE€HHE CBOWCTB 08.12.2024  https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia »

98 KontponsHas pabora Ne 2 3a nepBoe bubnnorexka [JOK
MOJIYyrOJiue 11.12.2024  https://m.edsoo.ru/00ad9ch2

29 Bonopon — anemeHT u mpoctoe bubnuoreka [IOK
BenecTBo. HaxoxeHue B mpupoe 15.12.2024  https://m.edsoo.ru/ff0d4dd0

30 duznueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
Bogopoaa. Kucnoter u conu 18.12.2024  https://m.edsoo.ru/ff0d50d2

31 CrniocoOblI osTyyeHHst 1 IpUMEHEHNE bub6nuorexa [IOK



https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

BOJIOpO/Ia 22.12.2024 | https://m.edsoo.ru/ff0d4ddo
ITpakTuyeckas padora Ne 4 o Teme

39 «[lonyuyenue, coOupanue, ) 95 12 2024 bubnmoreka [JOK
pacro3HaBaHuE U U3yUYEHUE CBOWCTB https://m.edsoo.ru/ff0d4f42
BOZIOPOJA »

33 ModsipHblii 005EM Ta30B. 3aKOH bubmumoreka [IOK
ABoraapo 29.12.2024  https://m.edsoo.ru/ff0d542e
Brruuciennsa o0béMa, KOJIMYECTBA

34 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [TOK

. Y 12.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenus 00bEMOB ra3oB 10

35 ABHCHMIO PEAKIIMU Ha OCHOBE bubmorexa HOK
P "p . 15.01.2025  https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

36 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
Boabl. OcHOBaHHUSA 19.01.2025  https://m.edsoo.ru/ff0d587a
Bopna kak pactBoputens. PacTBopbl.

HacwpImenHbie 1 HEHACHIICHHBIC

37 acTBOpHI. PacTBOPUMOCTH BENIECTB B 22.01.2025 bubmorexa HOK
PaCTROpHL. P i https://m.eds00.ru/ff0d5b40
Bojie. MaccoBas J1oJisi BellecTBa B
pacTBope

Posb pacTBOpOB B IpUPOJIE U B JKU3HH

38 EGJ;IOI:)GI:" 3i<rp}:1r3(l){Be(})IFI)/I(;T HBSHZ))I HLI)lz Bubmmorexa LIOK

pripone. - >arp e 27.01.2025  https://m.edso0.ru/ff0d59e2
BoAa. OxpaHa W OYHMCTKA MPHUPOIHBIX
BOJI.

IIpakTuyeckas pabora Ne 5 o Teme

39 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
onpeeIEHHON MacCOBOM JI0JIeH 29.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

40 IToBTOpenue u 00o0IIEHUE 110 TEME bub6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» 02.02.2025 | https://m.edsoo.ru/ff0d6342
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Knaccuduxanus HEOPraHNYECKUX
coequnenuil. Oxcuapl. Knaccugukanus
OKCHUJIOB: coseo0pasyromie (OCHOBHEIE,

bubmuorexa [JOK

41
KHCJIOTHBIC, am(poTepHbBIC) u 05.02.2025  https://m.edsoo.ru/ff0d664e
HeconieoOpazywomue.  Homenknarypa
OKCH/IOB.
42 dOu3ndeckue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
okcu10B. [loydenue okcuaoB. 09.02.2025 | https://m.edsoo.ru/ff0d664e
43 OOCC;I;:;?;; énoun u Ega:z?imxﬁ: bubmmorexa LHOK
- PACTEOPHMY 12.02.2025  https://m.edsoo.ru/ffod67ca
ocHoBaHus. HoMeHKIaTypa OCHOBaHHIA.
44 duznuecKrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
ocHoBaHuil. [lonydyeHne ocCHOBaHUH. 16.02.2025  https://m.edsoo.ru/ff0d67ca
45 Kucnorel. Knaccubukamust  KUCIOT. bubnnorexa [HOK
Homenkiatypa Kucior. 26.02.2025  https://m.edsoo.ru/ffOdfee2
Ousnyeckue U XUMHUYECKHUE CBONCTBA
bubmuorexa [JOK
46 KuCaoT. Pan aktuBHOocTM MetayuioB H.
01.03.2025  https://m.edsoo.ru/ffodfee?
H. bekerosa. Ilonydyenue kucuor.
bu6mmoreka [IOK
47 . 78
Comn. Homenicratypa coneit 04.03.2025  https://m.edsoo.ru/00ad9474
48 (DI/ISI/\IJ‘IGCKI/IC u XI/IMI/I‘ICCIfI/Ie CBOICTRBA 07.03.2025 bu6mmoreka [IOK
couseil. [Tomyuenue conen. https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas padora Ne 6. Pemenue
49 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME bubnunorexa [JOK
«Baxxnelinme Kkiaccel 11.03.2025  https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTMHCHHIN
50 I'eneTnueckas CBsI3b MEXKIYy Kilaccamu bubnmoreka [JOK
HEOPraHUYeCKUX COCAMHEHUI 15.03.2025  https://m.edsoo.ru/00ad9a50
O06001IeHre U CUCTEMATU3AIIHS
51 3HaHu# 10 TeMe "OCHOBHBIE KJIACChI bubmmorexa [OK
18.03.2025  https://m.edsoo.ru/00ad9cb2

HEOPraHUYeCKUX cCoeauHEHUM"
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[TepBbie MOTBITKH
KJIaCCI/I(I)I/IKaI_II/II/I XUMHUYCCKUX
anemeHToB. llonatme o  rpynmax
CXOAHBIX 3JEMEHTOB (ILEJIOYHBbIE U

bu6mmoreka [IOK

52 1eJIOYHO3EMEIbHBIC METaJlIbI, 05.04.2025 | https://m.edsoo.ru/00ad9ffa
raJioreHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpble  oOpa3yoT  amdoTepHbIe
OKCHUJIbl U TUAPOKCH/IBI.

IIepnonnueckuit 3aKOH.
[lepuoanueckas cucreMa XUMHYECKUX
anemenTtoB . WM. Mennaeneena.

53 Kopotkonepuonnas U 08.04.2025 bubnuorexa [JOK
JUTMHHOIIEPUOIHAS dhopmbl https://m.edsoo.ru/00ada52c
[lepuoanueckoii CHUCTEMBI
xuMuueckux  anemento  J[. N
Meneneena

[lepuoast u CPYIIIIBI.

54 @u3NUeCKUl  CMBICI  IOPSAJKOBOIO bubnuoreka [IOK
HOMEpa, HOMEpPOB Iepuofa U TPYIIIIbI 12.04.2025  https://m.edsoo.ru/00ada52c
AJIEMEHTA.

55 Crtpoenue atomoB. CocTaB aTOMHBIX bubnmnorexa [JOK

sinep. Mzotonsr 15.04.2025  https://m.edsoo.ru/00ada342
OnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
000J104eK aTOMOB MepBbIX 20
56 XUMHUYECKUX HJIEMEHTOB bubmmorexa [JOK
. 19.04.2025  https://m.edsoo.ru/00ada6bc
[Tepnonnueckoit cucremst 1. 1.
Menneneena.
XapakTepucTuka XUMHUYECKOTO

57 JJ€MEHTa MO €ro IMOJOXKEHUIO B bubnmnoreka [JOK
[lepuogmueckoit  cucreme JI. M. 20.04.2025  https://m.edsoo.ru/00ada824
Menneneena.

58 3aKOHOMEPHOCTH M3MEHEHHs paJuyca 21.04.2025 bubauoreka LIOK
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aTOMOB ~ XHUMHYECKMX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAIUIMYECKUX
CBOMCTB I10 TpyIIaM U IEpUOaM.

https://m.edsoo.ru/00ad9ela

3nauenue [lepumonnueckoro 3akoHa u
[Tepuonnueckoil CUCTEMBl XUMHUYECKUX

59 SeMe 1 bu6mmoreka [IOK
HTOB UL PasBuTHi HayK,?I Pvl 22.04.2025 | https://m.edsoo.ru/00ada96e
npaktuku. JI. I. MenneneeB — yu€Hblii
Y TPaXKJIaHUH.
60 DIEeKTpOOTPULIATEIBHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKHUX DJIEMEHTOB 26.04.2025 | https://m.edsoo.ru/00adaab8
61 [Ipomexxyrounas arrecranus 1 bubnnorexa [HOK
Kontponbnas padota 29.04.2025  https://m.edsoo.ru/ff0d61c6
bubmuorexa [JOK
62 Honast ximireckas cosisb 1 03.05.2025  https://m.edsoo.ru/00adac34
63 KoBasieHTHas nonsipHast XuMU4ecKas 1 bubnuorexa [JOK
CBSI3b 06.05.2025  https://m.edsoo.ru/00adaab8
64 KoBanentHas nenonsipuas 1 bubnuorexa [JOK
XHMHYECKasl CBS3b 10.05.2025 @ https://m.edsoo.ru/00adaab9
[ToBTOpEeHUE U 06001IeHNE IO TEME Eub 10K
nonMMoTeKa
. X .05.
65 «CtpoeHne aToMa. XUMUYIeCcKas 1 13.05.2025 httos://m.edsoo.ru/00adbAgs
CBSI3b)»
bu6mmoreka [JOK
66 1
CTeneH, okHCICHs 17.05.2025 @ https://m.edsoo.ru/00adae28
67 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoteka [JOK
peakiuu 20.05.2025  https://m.edsoo.ru/00adb076
[Tpoueccol okucieHus U
68 BoccTaHOBJICHUA. OKHCIIUTEN U 1 bubmorexa HOK
’ 24.05.2025 = https://m.edsoo.ru/00adb076
BOCCTaHOBUTEIU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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KasengapHo-teMaTnyeckoe IJIaHMPOBAHME 110 XUMHH
9 kJacce

2023-2024 yueOHbIii roa

KoauuecTBO 4acoB

JJIeKTPOHHEBIE IU(POBLIE
Ne Kontrpo | Ipakruu | [aramo P bp
Tema ypoka Jara o0pa3oBaTejibHbIE
n/n Bcero | JbHBbIE ecKkue IJIaHy
akTuyeckan pecypcbl
padoThI padoThI
Pa3nes 1. BemecTBO U XMMHYeCKasi peakiusi.
Ilosmopenue u yenyonenue 3uanuil OCHOBHbIX pazoenos Kypca 8 knacca (5u.)
[Tepnonnueckuii 3aKoH.
Ilepuonnueckas cucrema bubanorexa LIOK
prod 1 0 0 04.09.24 1

XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena.
Crpoenue atoma. 3aKOHOMEPHOCTH
B U3MEHEHHNH CBOMCTB XUMHUYECKUX 1 0 0 04.09.24 bubmmorexa [TOK

B o https://m.edsoo.ru/00adb6b6
AIIEMEHTOB MEPBBIX TPEX MEPHUOIOB.
Crtpoenue BelecTBa: BUIbI Eu6 LOK

noJmoTeKa

XUMHUYECKON CBI3U. THIIEI 1 0 0 11.09.24

.. https://m.edsoo.ru/00adb7e2
KPUCTATMYECKHUX PEHIETOK.
Knaccudukanus u HomeHkiaTypa
HEOPTaHMYECKUX BEIIECTB. - [OK

noJmoTeKa
XHUMHYECKHE CBOMCTBA BEIIECTB 1 0 0 11.09.24
B https://m.edsoo.ru/00adbac6
KJIACCOB HEOPTaHMYECKHUX
COCJIMHEHMH.
I'eneTnueckas cBsI3b bub6anorexa [IOK
1 0 0 18.09.24 1
HEOPraHUYECKUX BELIECTB. https://m.edsoo.ru/00adbcb0
OcHoBHbIEe 3aKOHOMEPHOCMU XUMUYECKUX peakyuti (44.)

Knaccudukanus XuMruaeckux 1 0 0 18.09.24 bu6nmoreka [JOK
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peaKLuii 10 pa3IudHbIM
pU3HaKaM. JK30- U
SHJOTEPMUYECKHE PEAKIIUH,
TEPMOXMMHUYECKUE YPABHECHHUS.

https://m.edsoo.ru/00adbcb0

[ToHsITHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
reTepOreHHbIX peakuusix. GakTopsl,
BIIUSIONINE HA CKOPOCTh
XUMUYECKOU peakuuu. Karamnus.

25.09.24

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

[TonATHE 0 XMMUYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOLINE
Ha CKOPOCTh XUMHUYECKON PEaKINH
Y IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

25.09.24

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

OxucauTenpHo-
BOCCTAaHOBUTEIIbHBIC PEAKIINH.
CocraBieHnue ypaBHEHUI
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCMOIb30BaHUEM METO/1a
3JIEKTPOHHOTO OanaHca.

02.10.24

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

Onexmponu

mu4ecKas

ouccoyuayus. Xumudecxue

peaxyuu 6 pacmsopax (8u.)

10

Teopust 2NEKTPOITUTHYECKON
JUCCOLMAIIMU. DIEKTPOJIUTHI U
HE3JIEKTPOJIUTHL. KaTHOHBI.
Annonsl. MexaHu3M JUCCOLMAIIUN
BCIIECTB C pa3JIMYHBIMU BUAAMHU
XUMUYECKOU CBS3U.

02.10.24

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

11

CunpHbI€ U cl1abble AIEKTPOJIUTHI.
CreneHpb UCCOMAINH.

09.10.24

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

12

Peakiiuu noHHOro oomMeHa.
VYcnoBust MPOTEKaHUs peakui

09.10.24

bu6mmoreka [JOK
https://m.edsoo.ru/00add448
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HOHHOr0 OOMEHa, IOJIHbIEC U
COKpAIl[CHHBIC NOHHBIE YPABHCHHUSI
peaKuuu.
XUMHUYECKUE CBOMCTBA KUCIOT U
13 OCHOBAaHMH B CBETE HpSﬂCTaBHeHI/Iﬁ 1 0 0 16.10.24 bubnnoreka [HOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOIUAIUU.
XuMu4yecKue CBoﬁCTBaU OCHOBAaHUH Bu6morexa LIOK
14 B CBETE HpeI[CTaBJ'Iej{I/II/I 00 1 0 0 16.10.24 https://m.edsoo.ru/00ae0d0a
AIEKTPOIUTUIECKON JUCCOLUALINH.
XuMuyeckue CBOﬁCT?a coJieil B Bu6miorexa LIOK
15 CBETe npeJ:[CTaBﬂeHI:H/I 00 1 0 0 23.10.24 httos://m.edsoo.ru/00addsh?
ANEKTPOIUTUYECKON TUCCOLUAIUH.
16 [TonsiTHE O THIPOSIU3E COJICH. 1 0 0 23.10.24 E:fg;j;f;igﬁ}é()a ddab2
HHCTpyKTaX MO TEXHUKE
6e3omacHoctH. [IpakTuueckas
. paborta Nel mo teme: «Pemienue . . . 071190 Bu6miorexa LOK
KCIIEPUMEHTATbHBIX 9, A1
;a(::nzlz HaljaH:JeI Heoprzasp?qecmx https://m.edsoo.ru/00add8b2
BEII[ECTB C TTOMOIIBIO
KAueCTBCHHBIX PEaKIUi Ha HOHBI.
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUSI.
Obwasn xapakxmepucmuxa xumuueckux snemenmos VlA-epynnor I'anocenvt. (du.+ 1u. pesepsnoco epemenin)
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
o Oco0EHHOCTH CTPOCHHS aTOMOB, . . . 1100 BuGmorexa LIOK
XapaKTepHBIE CTETICHH OKUCIICHHMSI. A1
X IfMHqZFC) KH: :::BSIZSTBa(;a rclpleepe https://m.edsoo.ru/00addfe2
XJIopa.
19 Xnoposogopo. CoistHast KHCIIOTa, 1 0 0 13.11.24 bubmmoreka [JOK
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XUMUYECKHUE CBOWCTBA, ITOJIyYEHUE,
npuMeHeHue. JleicTBue XJjiopa u
XJIOPOBOAOPOJAa HA OPraHU3M
YEJI0BCKA.

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

Baxneiue xja0puibl U UX

bu6mmoreka [IOK

20 13.11.24
HaXO0XJEHUE B PUPO/IE. https://m.edsoo.ru/00ade104
Bbruuciienus mo ypaBHEHUsIM
21 XUMHYECKHX PEaKIUi, €CJIi OJTHO 20.11.24
U3 PearnpyoniX BEIIECTB IaHO B
U30BITKE.
[TpakTiueckas paborta Ne 2 o reme
22 «[TomydeHne CoITHON KUCIOTHI 20.11.24 bubmorexa HOK
YHCHHE . ’ o https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTBY.
Obwasn xapakxmepucmuxa xumuueckux snemenmos V1A epynnot. Cepa u ee coedunenusi. (6u.+ 1u. pesepsrnoco epemenin)
OO0m1as XxapakTepucTUKa JIEMEHTOB
23 VIA-rpynmnsl. OcobeHHOCTH 27 11.24 bubnnorexa [HOK
CTPOCHUS AaTOMOB, XapaKTePHbIC o https://m.edsoo.ru/00ade64a
CTETIeHH OKUCIICHHUS.
CtpoeHne u GU3NIECKUE CBOWCTBA
MIPOCTBIX BEIIECTB — KUCJIOPOa U
24 cf bl. AJUIOTPOIIHBIE MOJII/I(P;)I/IKaHI/II/I 27.11.24 bubmorexa [JOK
PEL P o https://m.edsoo.ru/00ade64a
KHUCTIOPOJIa U Cepbl. XUMUYECKHE
CBOMCTBA CEPHI.
CepoBoJIOpOJ, CTPOCHHE,
25 @Hgnqefxge u XI/II;/II/ILIGCKI/IG 04.12.24 bubmmorexa [OK
. o https://m.edso0.ru/00ade802
CBOICTBA.
bu6mmorexa [IOK
26 o . 04.12.24
KCHIBL Ceph https://m.edsoo.ru/00adea28
97 CepHas kuciora, Gu3udecKue u 11.12.24 bubnuotexa [JOK

xuMHuueckue cBoiictea. Conu

https://m.edsoo.ru/00adec8a
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CEpPHOM KHUCJIOTHI, KAUECTBEHHAS
peaknus Ha cynb(haT-HoH.
Haxoxnenue cepsl u ee
COEMHEHUH B IIPUPOJE.

28

XVMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IIPOMBIIIJIEHHOTO crioco0a
IIOJIy4EHUS CEPHOU KUCIIOTBI.
[Ipumenenne. Xumuueckoe
3arpsI3HEHUE OKPYIKAIOLIEH CPebl
COEMHEHUSIMH CepPbl, CIIOCOOBI €ro
IIPEIOTBPALLCHUS.

11.12.24

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

29

Pemenne 3aJa4 Ha BbIYUCIICHUC
MacCOBOH JI0JIM BbIXOJa MPOAYKTA
pEaKIHH.

18.12.24

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

Obwas xapakxmepucmuxa xumuueckux snemenmos NVA-epynnol. Azom, ¢pocghop u ux coeounenus. (74.)

30

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. Oco0eHHOCTH
CTPOCHUS aTOMOB, XapaKTepHbIE
CTCIICHH OKHUCIICHUS. A30T,
pacrpocTpaHeHHe B IPUPOE,
¢du3nvecKkre 1 XUMHIECKHIE
cBoiicTBa. Kpyrosopot a3ora B
pUpoJe.

18.12.24

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

31

AMMHuak, ero puznueckKue u
XMMHYECKHE CBOMCTBA, MOJyYEHUE
u npuMeHenue. Colu aMMOHUS, UX
¢du3nueckrue 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHUE.
KauecTBeHHas peakuysi Ha HOHbI
AMMOHHMSI.

25.12.24

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004

32

[IpakTuueckas padora Ne 3 o teme

25.12.24

bu6mmoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

«HonyquHe aMMMakKa, I/13y‘-ICHI/Ie
€r0 CBOMCTBY.

https://m.edso0.ru/00adf180

33

A30THas KUCII0Ta, €€ MOTyYeHHE,
bu3HYecKue 1 XUMHUIECKHE
CBOMCTBA.

0 0 15.01.25

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

34

Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
ynoopeHuit. XuMu4eckoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl
COCIMHEHMSIMH a30Ta.

0 0 15.01.25

bu6mmoreka [IOK
https://m.edso0.ru/00adf518

35

docdop, aoTpoIHbIe
Moaudukauu Gocdopa,
bu3nvecKue 1 XUMHUYECKHIE
cpoiictBa. Okcup pocdopa (V) u
docdopnas kuciora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJYYEHHUE.

0 0 22.01.25

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

36

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHECPATBHBIX
yI0OpeHMil.

0 0 22.01.25

bubmuorexa [JOK
https://m.edso0.ru/00adfc20

061/1/;61}1 xXapakmepucmuKka XuMu4eCKux 3J1emMeHmoes

IVA — epynnut. Yenepoo u kpemnuii u ux coeounenus. (8u. + lu. pezepsrnoco epemeni)

37

OO0m1as XxapakTepucTHUKa JIEMEHTOB
IVA rpynmnsl. Oco6eHHoCTH
CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUS.

VYraepon, aluIOTpOIIHbIE
MOJU(PHUKALIMH, PACIPOCTPAHEHHUE B
npupoe, GpuznyecKue u
XUMHUYECKHE CBOMCTBA. AJCOpOIIHSI.
Kpyrosopor yrieposa B nmpupoe.

0 0 29.01.25

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

38

Oxcunsl yriaepoaa, ux Gpundeckue
1 XUMHYECKHE CBOMCTBA, JCHCTBHE

0 0 29.01.25

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe
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Ha JXUBBIC OPpraHU3MBbI, ITOJTYUCHUC
U IIpUMEHEHHUE. DKOJIOTHUECKUE
Ipo0JIEMBI, CBSA3aHHBIE C OKCHJIOM

yriepona (1V).

39

VYrosbHas KUCI0Ta U €€ CONU, UX
¢du3nUecKkrue 1 XUMHYECKHE
CBOMCTBA, ITOJIy4YEHUE U
npuMmeHeHue. Mcrons3oBanue
KapOOHATOB B OBITY, METUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM
XO0341CTBE.

05.02.25

bubmuorexa [JOK
https://m.edso0.ru/00ae006¢c

40

[IpakTuueckast padora Ne 4 o Teme
«lonmydeHnue yriieKucioro rasa.
KauecTtBeHHas peakuus Ha
KapOOHAT-HOHBI».

05.02.25

bu6mmoreka [IOK
https://m.edso0.ru/00ae027e

41

[lepBoHauanbHBIE TOHATHUS 00
OpPraHUYeCKUX BEIIECTBAX KaK O
COEIMHEHUSX yIiepoa.
[TpupoaHbIe HCTOYHUKH
YTJIEBOAOPOAOB, MPOJYKTHI UX
nepepadoTKH, UX POJIb B OBITY U
IPOMBIIIJICHHOCTH.

12.02.25

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

42

IToHsTHE O OMOTOTHYECKH BaKHBIX
BEIIIeCTBAX: KHUPaAX, OeNKax,
YIJIEBOAAX — UX POJIA B )KU3HU
yesoBeka. MaTepuanbHOe €IUHCTBO
OpFaHI/I'-IeCKI/IX 158 HeOpI‘aHI/I‘—IeCKI/IX
COCTUHEHUN.

12.02.25

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae3de8

43

Kpemnuii, ero puznueckue u
XUMHYECKHE CBOICTBA, ITOJIy4EHHE
u npuMeHenue. CoeTuHeHUs

19.02.25

bubmuorexa [JOK
https://m.edso0.ru/00ae080a
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kpemHus. OO1Me npeacTaBiIeHus
00 okcune kpemuus (1V) u
KpeMHUEBOU KkucioTe. CUIIMKATHI.

[TpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTaIbHBIX

bu6mmoreka [IOK

44 3a1a4 110 Teme «BaxkHeimme 0 ! 19.02.25 https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS
KonTponbsHas padora Ne2 1o Teme
45 «Ba;xll){eﬁmne I:IeMe:Tanan U UX 1 0 Bubmmorexa LHOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS.
Pa3zgen 3. MeTa/ILI M X COeIUHEHMUS.
Obwue ceoticmea memannos (4u.)
OO0m1as XxapakTepucTUKa
XHMHUYECKHX DJIEMCHTOB —
METaJJIOB Ha OCHOBAaHUHU UX
nostoxenus B [lepuoanueckoit
46 CHCTEME XMMUYECKUX AJIIEMEHTOB 0 0 96.02.25 bubnuotexa [JOK
J.. MeHnzeneeBa u CTPOCHUS https://m.edso0.ru/00ae103e
atoMoB. CTpOeHHUE METaJIOB.
Merammueckas CBs3b U
MeTaJlJINYecKast KpucTajindeckas
pernieTka.
q)I/IIiI/I‘IeCKI/Ie U XUMUYECKHE BuGmorexa LOK
47 CROMCTRA METAIIOB. 0 0 26.02.25 https://m.eds00.ru/00ae115
DNEKTPOXUMHUYECKHUHA PSiT 6
HAPSDKEHUN METaJUIoB.
O61mue crocoOb! MOTyYeHUs Bu6miorexa LIOK
48 0 0 04.03.25 https://m.edsoo.ru/00ae115
METaJIOB. 6
a9 | [lowATHE O KOppOSIit METaIIOR, 0 0 04.03.25 Bubnorexa [TOK
OCHOBHBIE CITOCOOBI 3aIUTHI OT
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koppo3un. CIUIaBbl U UX IPUMCHCHHE B https://m.edsoo.ru/00ael15
OBITY. 6
Baowcnetiwue memannot u ux coeounenus. (16u.)
[{emovHBIC METAJIBI: TIOJIOKCHUE B
[Iepuoaunueckoii cucreme
XHMHYECKHX daeMeHToB JI. 1.
MenneneeBa, CTpoeHHE I/II)[( aTOMOB bubmmorexa LIOK
50 ’ ’ 1 0 0 11.03.25 https://m.edsoo.ru/00ael4b
HaxO0JXKJICHHE B IPUPO/IC. 5
duznyecknue 1 XUMHYECKUE -
CBOMCTBA (HA IPUMEPE HATPUS U
KaJIust).
OKcCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
51 Kajus. [IpuMeHeHne EeT0YHbIX 1 0 0 11.03.25 https://m.edsoo.ru/00ael4b
METAJUIOB U UX COCIUHEHNUN. 2
IllenoyHo3eMeIbHBIC METAILIBI
KaJbLIUH U MarHui: IOJ0XEHHE B
[Tepuoanueckoii cucreme
59 XUMU4eckux snemeHTon J[.U. 1 0 0 18.03.25 bubnuotexa [JOK
MemieneeBa, CTPOCHHE UX aTOMOB, https://m.edso00.ru/00ae15e8
HAXO0XJICHUE B TIPUPO/IC.
dusznueckue U XUMHYECKUE
CBOMCTBA MarHui U KaabIIus.
53 Bakueiinme coeqMHEHNUS KAJILIN 1 0 0 18.03.25 bu6mmoreka [IOK
(OKCHI, TUPOKCHI, COJIB). https://m.edso00.ru/00ae15e8
JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bubmorexa LIOK
54 1 0 0 08.04.25 https://m.edso00.ru/00ae188
yCTpaHEHHUS. 5
[Ipaktrdeckas pabota Ne 6 o Teme
55 «}II){éCTKOCTL BOIZ[LI 1 METOILI €€ 1 0 1 08.04.25 bubmorexa HOK
https://m.edso00.ru/00aelae8
yCTpaHEHUS».
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AJTFOMUHHI: TT0JI0KEHHUE B
IIepnoanueckoii cucreme
XUMHUYECKHX 3JieMeHTOB [[. 1.

bubmuoreka [JOK
56 MenieneeBa, CTpoeHUE aTOMa, 15.04.25 https://m.eds0o.ru/00ae1c64
HaXO0X/IEHUE B IPUPO/IE.
OuznyecKkue 1 XUMUIECKHE
CBOICTBa aJTIOMUHUSL.
AmdoTepHbIe CBOICTBA OKCHIA U bubmumoreka [IOK
S7 15.04.25
THJPOKCH/IA ATFOMUHHSI. https://m.edsoo.ru/00aelc64
JKene3o: nonoxxexnue B
[Iepnonnueckoii cucreme
XUMUYeckux snemeHTon J[. . bubnuorexa [JOK
58 MemeneeBa, CTPOCHHE aTOMA, 22.04.25 https://m.edso0.ru/00ae1d8
HAXO0XJICHUE B IPUPO/IE. 6
Ou3nyecKue 1 XUMUIECKHE
CBOIICTBa Kenesa.
IIpomexxyTouHas arrecranus. bubmmoreia LIOK
59 22.04.25 https://m.edsoo.ru/00adb33
KonTponbhas pabota. c
OKcubl, THAPOKCUIBI U COJIHA
60 >Kenezﬂa (1 EE COCT):B CBONCTBA U 29.04.25 bubnuorexa LIOK
’ https://m.edso0.ru/00ae35e6
MOJIyYEeHHE.
OKcubl, THIAPOKCUIBI U COJIHA
61 xene3sa (111) ux cocras, cBoO¥iCcTBA U 29.04.25
MOJIyYEHHeE.
[IpakTuueckas padora Ne 7.
62 Pemenne sxcriepruMeHTABHBIX 06.05.25 bubnnorexka [JOK
3aj1a4 1o reMe «Baxueimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEJITMHEHUS»
63 Bpluncnenus no ypaBHeHUAM 06.05.25 bubnuorexa [IOK

XUMHYECKHUX PEaKIUi, €CITu OOUH

https://m.edso0.ru/00ael75
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U3 PEAareHTOB JJaH B U30BITKE WU
COJIEPKUT IpUMecH. Brruncnenus
MacCcOBOH J0JIM BBIX0J1a IPOAYKTa
peaxkuu.

[en)

64

O000111eHNE U CUCTEMATU3ALMS
3HaHUU 110 TeMe: «MeTalibl U uX
COEIUHEHUA.

13.05.25

65

Kontposbnas padora Nod o teme
«BaxHeume MeTajlIbl U UX
COCITUHEHUS.

13.05.25

Pa3znen 4. Xumus u okpyxaounias cpeaa.

Bewecmea u mamepuanwt 6 sxcusnu uenosexa (3u.)

66

BemectBa u matepuaisl B
MIOBCE/IHEBHOM JKHU3HU YEJIOBEKA.
be3onacHoe ncnonab3oBaHue
BELIECTB U XUMUYECKHUX PEaKIHii B
obITy. [lepBas momotp mpu
XUMHYECKHUX 0KOTax U
OTpaBJICHUSIX.

20.05.25

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

67

Ponp xumuu B pemieHnn
HKOJIOTMYECKUX MPOOIIEM.

20.05.25

bu6mmoreka [IOK
https://m.edso0.ru/00ae427
0

68

XUMUYECKOE 3arpsi3HEHUE
OKPYKaIOIEeH Cpebl.

23.05.25

bu6mmoreka [IOK
https://m.edso0.ru/00ae427
0

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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