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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOIO o0OIIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOECHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBE (QenepalbHON paboueil mpPOrpaMMel
BOCIIUTAHUS U C YUETOM KOHIICTIIIUH MPETOoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTeIbHBIX opraHu3aiusax Poccuiickoit deepanuu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHE O IENsIX, OOIIEH CTpaTeruu
oOy4eHMsl, BOCHUTaHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH Y4YEOHOIO
npenMera, yCTaHABJIMBAET o0s3aTeNbHOE pEeIMETHOE coJiepKaHue,
pelycMaTpPUBAET PACIPEICIICHHE €ro IO KjaccaM M CTPYKTypUpOBaHUE TI0
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUH, ONPEACNSIET KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTePUCTUKHU COJIepKaHUSI, PEKOMEHIYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS] XHUMHHU C  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO MpOIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydarolUXCs, ONpEeAENsieT BO3MOXHOCTH MpeaMeTa IS
peanuzaiu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOHM oOpa3zoBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHUN K
pe3ynbTaTamMm 00y4YeHHUs] XUMUU Ha YPOBHE IIeJIeH U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEILHON JIEATETLHOCTH OOYyYalomerocss MO OCBOSHUIO
y4eOHOI'0 COJIepKAHUS.

3HaHME XHUMHH CIIY)KUT OCHOBOM JuIsi (OPMHUPOBAHUS MHUPOBO33PECHHUS
00yy4arolierocsi, ero MpeACTaBICHU O MaTEpUATbHOM E€IWHCTBE MHPA, BaKHYIO
poiib WrpatoT (GOPMUPYEMBIC XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUu U 00 SBOJIIOIMU BEUIECTB B MPUPOJE, O MYTSIX PEHIeHUs TI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DYHEPreTUYECKOH,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOIEM 3IPABOOXPAHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM  JIJIi  CcaMOpa3BUTUS U
(bopMHpOBaHUs KYJIbTYphI JINYHOCTH, €€ 00111el U (QyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMUPOBAHKE MBIIIJICHUS M TBOPYECKUX CITIOCOOHOCTEMN
OoOydYarolmuxcs, HABBIKOB HX CaMOCTOSITEIbHOM y4yeOHOW JIeATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJIUMBIX KakK B
MOBCEHEBHOM KU3HH, TaK U B MPO(ECCUOHATLHOMN NeATeNbHOCTH;

3HAKOMHUT CO CHENMU(UKOW HAYYHOTO MBINUICHUS, 3aKJIaJbIBAa€T OCHOBBI
I[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00 y4YarOIINXCS;



croco0cTByeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHS K €CTeCTBEHHO-
-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOIrHYECKOE
o0Opa3oBaHue 00y4aIOUUXCSl.

JlanHbIe HampaBlieHWs B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEIU(UKON
colepKaHMsl  y4eOHOro  TpeaAMeTa, KOTOpPhIM  SBJISETCS  MeIaroru4ecku
aJanTHPOBAHHBIM OTPa)K€HUEM 0a30BOM HAYKHU XUMHH Ha OINpeeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEr0 00Opa30BaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMBI TEPBOHAYAJIBHBIX MOHSITHH XHUMHH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSITUU
OpPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi NpOrpamMMbl M0 XUMUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mnojaxoaa k €€ m3ydeHuto. CoaepkaHu€ CKIAAbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE M BEII[ECTBE M CUCTEMBI ITIOHSATHUM O XUMUYECKOMH
peakuun. OO0€ H3TH CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOT'O YY€HUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DBIEKTPOJUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HAHUA PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH
MIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEAOBATEIILHO OT OJHOTO
YpOBHS K JPYroMy, BBINOJHSAS (PYHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUUYECKOI0 MPUMEHEHHUS U TOJTYyYECHUs
M3y4a€MbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CHOCOOCTBYET  (hOPMHPOBAHHUIO
MPEJACTABIECHUS] O XUMUYECKON COCTABIAIONICH HAYYHOW KapTUHBI MHUpa B JIOTHKE
e€ CHCTEMHOW TMPUPObI, IIEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
METOJlaM IO3HaHWs B Hayke. M3ydeHune XuMHM NPOUCXOJUT C IPHUBIICUCHUEM
3HAHMI W3 paHee M3YyYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpYKarolUi MUpy,
«buonorus. 5—7 knaccel» u «®@usmka. 7 Kiaccey.

[Ipu w3ydeHMH XWMHUM TPOUCXOAUT (POPMUPOBAHWE 3HAHUKA OCHOB
XUMUYECKOM HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIBHOCTA YEJIOBEKAa M KAaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMBl XHUMHYECKHX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUCCKHUX TOJIOKEHUM,
JOCTYMHBIX 0000IIEHUN MUPOBO33PEHYECKOr0 XapaKTepa, s3blka HAyKH, B



OpUOOIIEHUM K HAyYHbIM METOJaM T[O3HAHHWS [P H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUH U PAa3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Yy4eOHO-TIO3HABATEILHOW U Y4eOHO-UCCIIeNOBATEIHCKON
JESITeNbHOCTH, OCBOCHHM TNPaBUJ O€30MacHOr0 OOpalieHHsl C BEIIeCTBAMHU B
MOBCEHEBHOM JKU3HMU.

[Ipn n3yyeHun XMMHUU Ha YPOBHE OCHOBHOI'O 0oOLIEro oOpa3oBaHUs Ba)KHOE
3HaUYCHUE NMPUOOPENTH TaKue IeNH, KakK:

— (dopmupoBaHHEe WHTEIJIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HalpaBJICHHOCTh OOY4YeHHS Ha CHCTEMaTHYeCKoe MPHUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (OPMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecreueHne yCIOBUM, CIIOCOOCTBYIONMIMX MPUOOPETCHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW MAESITETbHOCTH, TO3HAHWS W CAMOIIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMM), UMEIOIINX YHUBEPCAJIbHOE 3HAUYCHUE IS
Pa3TUYHBIX BUOB JIEATEIHLHOCTH,

— (opmupoBanue oOuIed (PYHKIIMOHAIBHOM M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJI€ YMEHHH OOBSICHATH M OICHUBATH SIBICHUS
OKPY’)KaloIlIer0 MHUpPA, WCIONb3Yys 3HAHHWS W ONbBIT, TMOJTYYEHHBIC MPH H3yYCHUH
XUMHUHU, TPUMEHATh HMX TPH pPEHICHUH MPoOJIeM B TOBCEIHEBHOW KU3HU W
TPYIOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y OOydaroUmuxcs TyMaHHUCTHYECKHX OTHOIICHUH,
MOHMMAaHUS TIEHHOCTH XUMHUYCCKUX 3HAHWH IS BBIPAOOTKH DSKOJIOTHYCCKU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEISIX
COXPaHEHUs CBOETO 370POBbsI U OKPY>KaIoIIeil MPUPOIHON Cpeibl;

— pa3BHTHE MOTHBAIMM K OOY4YEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQuUiIs ¥ HANpPaBIEHHOCTH JajJbHEHIIEro
o0yJeHusl.

OOmiee YMCIO YacOB, OTBEACHHBIX ISl M3Y4YCHHs] XUMUU Ha YpPOBHE
OCHOBHOTO 0011Iero o0pa3oBaHus, coctapiser 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YEIOBEKAa. XHMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE
BeuecTB. [loHsATHE O MeToAax Mo3HaHUS B XMMHUMU. UUCThIE BeUIECTBAa U CMECH.
Crioco0OnsI pa3aeieHus: cMeceit.

ATOMBI W MOJICKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHMHYECKHUX DIJIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHAas —Macca.
OtHocuTenbHas MOJIEKYJISIpHAsg Macca. MaccoBas J0Js XUMUYECKOT0 3JIEMEHTA B
COEMHECHUM.

KonmunuectBo BemectBa. Monb. Monsipaast macca. B3anmMoCBsI3p KOJIMYECTBA,
MAacChl W YHCJIAa CTPYKTYPHBIX EOWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUI.

OuU3NYECKUe U XUMUYECKUE ABJICHUSI. XUMUYECKasi PEaKlUs U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XHUMHUYeCKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKIuil (COeTMHEHMS, PA3I0KEHHs, 3aMEIIICHUSI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOM, MpaBWiiaMu pabOThl B J1abopaTopuu 1
npuéMamMu oOpaleHus: ¢ J1abopaTopHbIM O00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
¢u3nuecknx CBOWCTB O0pa3lOB HEOPTAaHMYECKUX BEIIECTB, HaOI0IeHNe
¢usnuecknx (TUTaBICHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIIUSI BOABI) U XMMHUYECKUX (FOPEHHE CBEUH, MPOKAIWBAHUE
MEIHOW MPOBOJIOKH, B3aUMOEHCTBUE MeNa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
OMMCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaKluil (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKEHUE TUIPOKCUJIA
meau (I1) mpu HarpeBaHuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHHE CIIOCOOOB pPAa3fCNICHUs CMECEil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAINSA, XpoMaTorpadus, IpOBEICHNE OYNCTKU MTOBAPEHHOM
colld, HAOJIOJEHME W  ONHCAaHHUE  PE3YJIbTATOB  NPOBEACHUS  OIBITA,
WUTFOCTPUPYIOIIETO0 3aKOH COXPAaHEHWS MAacChl, CO3JAaHHUE MOJENIEH MOJIEKY
(IapocTepKHEBBIX).

BaxHeluue npeacTaBuTe/ M HEOPraHUYEeCKUX BeleCTB

Bo3nyx — cmech razo. CoctaB Bo3zayxa. Kuciopog — 3J€MEHT U MPOCTOE
BenlecTBO. Haxoknenue kucimopoja B TNpUpoOAe, (PU3NYECKUE U XUMUYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kuciopoma. CrocoOb



MOJy4YEeHHs] KUCJIopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoaa B npupojie. O30H — auIoTponHas MOAU(PUKALIHS KUCIOPO/a.

TeroBo#t 3¢h(deKT XUMHUYECKOW pPEaKlUHu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEaKUWW. TOIUIMBO: Yrojib M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3(pdekra, pazpyuieHne 030HOBOrO CIIOS.

Bomopon — osmemeHT M Impocroe BemecTBo. Haxoxknenue Bomopona B
npupojae, (QU3NYECKHe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosryueHus. Kncmorsl u comnu.

Monsipabiii  00b€M  razoB. Pacy€rel 1O XUMHYECKUM  ypaBHEHUSM.

dusznueckue cBorcTBa BoAbl. Boja kak pactBoputeisb. PacTBOpEI.
Hacepiiennble 1 HeHacChIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEUIECTBA B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupozie U B KU3HU 4denoBeka. KpyroBopor Boabl B MpUPOIE.
3arps3HeHue NpUupoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coemuaennit. Okcunbl. Kmaccudukarms
OKCHJOB:  coneoOpa3ytoniue (OCHOBHBbIE, KHUCIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszyromue. Homenkmarypa okcuaoB. Dusudeckue U XUMUYECKUE
CBOMCTBA OKCHUJIOB. [lomydyeHnue OKCHIoB.

OcHoBanus. Knaccupukauust ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenxiiarypa ocHoBaHuii. PuU3zndecKue U XMMHUYECKHUE CBOWCTBA
ocHOBaHMU. [lonyyeHre OCHOBaHUU.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucior. @usndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOocTM MmetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenkiarypa coneil. @u3nyeckne U XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue comnen.

['eHeTnueckas CBSA3b MEXY KIACCAMU HEOPTAHWUYECKUX COCAUHECHUN.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE ONPEJIEICHUE COJEPKAHUS KUCIOPOAa B BO3/1yX€E, MOJIYUYEHUE,
coOupaHue, paclo3HaBaHWE€ M H3yYEHUE CBOMCTB KHUCIOpOJa, HaOII0JeHHE
B3aHMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HHUKHOBEHUS U
NpeKpalleHus ropeHus (moxapa), O3HaKOMJieHHe ¢ oOpa3llaMu OKCHUAOB H
OMHMCAaHWE WX CBOMCTB, TOJydYeHHE, COOMpaHWe, pPACIIO3HABAHWUE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMozencTBue Bojopoaa ¢ okcupoMm meau (II)
(BO3MOHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3lloB BEIIECTB
KoJM4ecTBOM 1 Moub, HCClIeJOBaHUE OCOOEHHOCTEH pAacTBOPEHUS! BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd PaCTBOPEHHOIO BEILIECTBA, B3aUMOJICMCTBUE BOJABI C METAJIAMHU
(HaTpueM U KayibIlueM) (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPHAIIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHX BEIIECTB PA3JIUYHBIX  KIACCOB,
HAOJII0ICHNE U3MEHEHHUs OKPAaCKH MHJIUKATOPOB B PACTBOPAX KHCIOT M IIEJIOYEH,
u3ydeHne B3ammopeiictBus okcumga memau (Il) ¢ pactBopom cepHOW KHCIIOTHI,
KHCJIOT C METajulaMH, pPEaKUMi HEUTPaIU3alMH, IMOJYy4EHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METAJIa JPYTHMM W3 PacTBOpa COJHU, PEUICHUE
AKCIEPUMEHTAJIbHBIX 3aJa4 1o Teme «BaxHelmue Kiacchl HEOPraHUYECKUX
COCITMHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHX
nemeHToB /. WU. MengeneeBa. CtpoeHue aroMoB. XHMHYeCKasi CBS3b.
OKHCIMTENTbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIIMA XUMHUYECKHX dJeMeHTOB. [lonsitue o
Ipynmnax CXOJIHBIX OJJIEMEHTOB (LIEJIOYHBIE M IIEJIOYHO3EMEIbHbBIE METAIIbL,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB [l.
N. Mengeneea. Koporkomepuognas u  ANuUHHONEpUOAHAS  (HOPMBI
[Tepuonnueckoit cucremsl xumudeckux diaemeHToB [[. M. Menneneesa. Ilepuonsl
u rpynnbl. PU3NMYECKHA CMBICT MOPSAIKOBOTO HOMEpPA, HOMEpPOB NEPHOAA H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHne
DNIEKTPOHHBIX ~ 000Mo4Yek aromMoB 1mepBbiXx 20 XUMHYECKHX  DJIEMEHTOB
[Tepunonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJjioxkenuto B Ilepuognueckon cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB I10 TPYIIaM U IEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUId pa3BuUTHUs Hayku WU npaktuku. J[. M. MenaeneeB — yd€Hbll u
IPaKIaHVH.

Xumuueckast cBsi3b. KoBajeHTHast (MOJsipHAas W HEMOJSPHAsl) CBA3b.
DIEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucieHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAaKLUU.
[Iponecchl OKUCIEHUS U BOCCTAHOBIIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHue OoOpa3OB BEIIECTB METAIOB W HEMETAJUIOB, B3aMMOJCHCTBHE
TUAPOKCHAA LHMHKA C pPAaCTBOPAMHM KHUCJIOT M UIENOYEH, NMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pa3aoKeHUsl, COSTUHEHU).

Mescnpeomemmnule ceazu



Peanuzanmsi MEXNpeAMETHBIX CBS3CH NMpPU M3YYCHUM XUMHUHU B 8 Kiacce
OCYIICCTBIISCTCS dYepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO--HayYHBIX
HNOHATHM, TaK U IMOHATHH, SBISIONIUXCS CHCTEMHBIMHU IS OTACIBHBIX IPEIMETOB
€CTECTBEHHO--HayYHOT'O ITUKJIA.

OO01mue ecTecCTBEHHO--HAyYHbIC TTOHATHS: HAyYHBIN (haKT, TUIIOTE3a, TCOPHS,
3aKOH, AaHaJlu3, CHHTE3, Kilaccu(uKamms, TMEePUOAUIHOCTh, HaOJIOICHHE,
IKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHUE.

®dwu3uka: marTepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOIBI, PAJMOAKTHBHOCTH, MOJICKYNA, JEKTPUUYCCKUN 3apsji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIISCTBA, ras3, (PM3UYCCKUE BEIIMYUHBI, CITUHUIIBI
U3MEPEHUS, KOCMOC, TUTaHEThI, 3BE3/1b1, COIIHIIE.

buonorus: horocunres, nprxanue, ouocdepa.

I'ecorpadusa: armocdepa, ruapocdhepa, MHUHEPAIbl, TOPHBIC IOPOJIHI,
I0JIE3HbIE NCKOMAeMbIE, TOILUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BelecTBO 1 XUMHYeECKasi peaKIus

[Iepuognueckuii 3akoH. [lepuoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B HM3MEHECHUHU CBOWCTB
XAMUYECKUX DJJEMEHTOB MEPBBIX TPEX IMEPHOJIOB, KAIMSA, KAIBLIHUSI W HX
COCMHEHUN B COOTBETCTBMU C TMOJOXEHUEM 3IJIEMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBS3M. THIBI KPUCTATTMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAINIMYECKON PEIIETKU U
BU1a XUMHYECKOHN CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBa BEUIECTB, OTHOCSAIIMXCA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHECHUH, TeHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peakiyuid Mo pa3IMuHbIM NpU3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIIMM BEIIECTB, IO TEIIOBOMY 3(ddekTy, mo
U3MEHEHUIO CTEreHelH OKHUCIICHHUS XHMHUYECKUX DJIEMEHTOB, MO OOPaTHUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUECKUE
YpaBHEHUS.

[Tonatne o ckopocT XUMHUYECKON peakiuu. IloHsTHe 00 00paTUMBIX U
HEOOPATHUMBIX XUMHUYECKUX peakIusax. [IoHITHEe 0 TOMOTeHHBIX M TeTepOreHHBIX
peakuusx. llonsatne o karanusze. [lonsitne o xumuyeckom paBHoBecuU. DAKTOPHI,
BIIUSIIOIINE HA CKOPOCTh XHWMHYECKOM PEAKIUU M TMOJOKECHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTENHPHO-BOCCTAHOBUTEIIbHBIC ~ PEAKIMM,  JJCKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUE ypaBHEHHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMI €  HMCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOLUUALINH. DIEKTPOIUTHI U HEANEKTPOIHTHI.
Katuonsi, annonsl. MexaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMUYHBIMU BUIAMU
xuMuueckon cBsizu. Crenens auccorumanuu. CUiabHbIe U CJ1a0ble AJIEKTPOJIUTHI.

Peakiun nonHoro oomeHa. Y cioBusi MPOTEKaHUsI pEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHbIE YypaBHEHUsS peaknuil. CBoWCTBAa KHCIOT,
OCHOBaHUII M cCcoJeil B CBeTe NPEACTaBICHUH 00 IIEKTPOIUTHUECKON
nucconanuu. KadecTBeHHbIE peakiiui Ha MOHBL. [IoHsATHE O THAPONU3E COJICH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISMU KPUCTAJUIMUYECKUX PEMIETOK HEOPraHMYEeCKUX
BEIIECTB — METAJUIOB W HEMeETauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMUYECKOW peaKIuu
OT BO3JICUCTBHUS PA3JIMYHBIX (PAKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOIHOCTH
pacTBOPOB  BEILECTB, MPOLECCAa JUCCOLMAIMM KHUCIOT, IIEJI0Yed U Ccolel
(BO3MOXXHO  KCIOJIb30BAHME  BHUJEO MATEPHUANIOB), MPOBEIACHUE  OIMBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKM  TNPOTEKaHWsl  peakluudidi HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIICICHHE Ta3za, oOOpa3oBaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakuuu pasyIoKEeHHs, COEUHEHNUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbID KAYECTBEHHBIX pEaKUUid HAa  HOHBI, PpEIICHHE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/uibl 1 X cOeIMHEHUS

OOmiass xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha NpPUMEpEe  XJopa
(B3aMOZEICTBME C METaUIaM{, HEMeTaUlaMH, LIeoYamMu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, NOJNy4eHUE, NMpUMEHEHHe. JlelicTBue
XJIOpa U XJOpPOBOAOpPOAA HAa OPraHU3M YeNIOBeKa. BaxHeWlne XJIOpHuabl U HX
HAXO0XJICHUE B MIPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbI€ CTeNneHu okucieHus. CTpoeHue M (PU3MUECKUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPO/A U CePhbl. AJUIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMU4Yeckue cBorcTBa. OKCUIBI Cepbl KaK MPEACTAaBUTENN KHUCJIOTHBIX OKCHJIOB.
CepHast kucnorta, (uU3MYeCKHMe MW XUMHUYECKHE CBOMCTBa (00IIME  Kak
NpeCTaBUTENsl Kjacca KHCIOT W crnenuduyeckue). XHUMHUYECKHE PEakIiuu,
JeKale B OCHOBE MPOMBIIIUICHHOTO CIOC00a TMONYyYEHHUS CEPHOM KHUCIOTHI.
[Iprnmenenue cepHOM KUCHOTHI. COJIM CEPHOU KHCIIOThI, KAUECTBEHHAs pEAKLINs Ha



cynbdar-uon. Haxoxnenue cepbl M €€ COeAMHEHUN B MpuUpoae. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE OXKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 PEAOTBPAILICHHUS.

OOmiass xapakTepucTUKa 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIC CTEMEHH OKWCICHUSA. A30T, paclpocTpaHEHHE B IMPHUPOJIE,
duznueckre u xumMuuecke cBoiictBa. KpyroBopor asora B npupoje. AMMUak, ero
¢u3nyeckue 1 XMMUYECKHUE CBOMCTBA, MoyuyeHue u npuMenenre. Conu aMMoHus,
X QuU3nUecKre 1 XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHWMsI. A30THas KHUCIOTa, e ToimydeHue, (PU3MUecKue M XUMHUYECKHE
cBOlicTBa (0OIIME Kak MpPEACTABUTENs Kiacca KUCIOT M creunuduueckue).
Hcnonp3oBanne HUTPATOB M COJEHM aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoopenuii. XuMudeckoe 3arpsi3HeHUuEe OKPYXKAroIe cpepl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3JyXa, MOYBBI W BOA0EMOB). Docdop,
ajutotponHeie Moaudukanuu (ocdopa, Puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, GU3HISCKUE B XUMHUICCKHE CBONCTBA,
nonydenue. Mcnonb3zoBanue (hochaTtoB B KauecTBE MUHEPAIbHBIX Y10OPEHUI.

O6mias xapakrepuctuka siemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHblE€  CTENEHU  OKUCICHMs.  YTJIEpoA,  ajUIOTPOIHBIE
Moau(UKALUY, PACIPOCTPAHEHUE B NPUPOJEC, (PHUIUUYECKHE U XUMHUYECKHE
cBoricTBa. Ancopomus. Kpyrosopot yriaepona B npuponae. OKcuabl yriepoja, ux
¢u3nyeckue W XMMUYECKHE CBOWCTBA, [CHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHUE U MPHUMEHEHHE. DKOJIOIMYecKHe MpoOJiIeMbl, CBA3aHHBIE C OKCUIOM
yriaepona (IV), rumore3a TII00ambHOrO TMOTEIUICHUS KIWMaTa, MapHUKOBBIH
addekt. YronpHas KUCI0Ta U €€ Colii, UX (PU3NUEeCKue U XUMHUYECKUE CBOMCTBA,
noiydyeHue W npuMmeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBbITY, MEIULIMHE, MTPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35HCTBE.

[lepBoHavanbHBIC TOHATHS 00 OPTAHUMYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUIICH, STAHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HMCTOYHUKH YIJIEBOAOPOJOB (Yroib, MNPUPOAHBIN Ta3, HedTh),
OPOAYKTHl UX MepepaboTku (OEH3UH), UX pOJib B OBITY M MPOMBIILIEHHOCTH.
[TonsiTe 0 OMOMTOTMYECKN Ba)KHBIX BEIIECTBAX: KHUpaX, OETKax, yriIeBogax — U UxX
poaM B OKM3HM 4YelloBeKa. MarepualibHOE €IMHCTBO OpPraHWYeCKUuX U
HEOPTraHUYECKUX COCIUHEHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, IMOIYYEHUE U
npuMmeHnenue. CoeauHeHus KpemMHUsi B mpupone. OOmme mnpenctaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoi kucinore. CHIMKAThI, UX UCIOJIB30BAHUE B
OBITY, B TIPOMBINIJIEHHOCTH. BaKHEHIINEe CTpOUTENbHBIE MaTepUabl: KepaMUKa,



CTEKJIO, LIeMEHT, OeTOH, keye300eToH. [Ipobiembl 0e30MacHOro MUCMOIb30BAHMS
CTPOUTENIBHBIX MAaTEPUAIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3y4yeHrue 0o0pa3l0OB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKIMil HA XJIOPUA-UOHBI U HAOJIOECHUE MTPU3HAKOB
UX TPOTEKAaHMsI, OIBIThI, OTpaKaloIKe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
rajoreHoB M HX COEJUHEHUN (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpUAOB (TAJIOr€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COCOUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BAHUE
BUJIEOMATEpUAIIOB), HAOJIIOIEHHE TIpollecca OOYTIIMBaHUs caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOM  CEPHOW  KHUCJOTBHI, H3YYEHHE XHUMHYECKUX CBOMCTB
pa30aBiIEHHOI CEpPHON KUCIIOThI, IPOBEJEHNE KaUECTBEHHOM peakIMu Ha CyJbdar-
WOH M HaOJIOJIeHuE TpHU3HaKa e€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoiicTBamMu azora, (ochopa M uX coeguHEHUN (BO3MOXKHO HCIOIb30BAHHE
BUJIEOMATEPUAIOB), oOpasmamMu a30THBIX U (pochopHBIX ynoOpeHui, moiaydeHue,
coOupaHue, paclio3dHaBaHME W U3Y4YEHHWE CBOMCTB aMMHUaka, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUSA U ¢dochaT-uOH U U3YYEHHE MPU3HAKOB
UX MPOTEKaHUsl, B3aUMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO
(BO3MOXKHO VICIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), V3y4YECHUE MoZEenen
KPUCTAJTMYECKUX pEIETOK anMasza, rpadura, (QymiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECCTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTa3a, MOJydyeHHUe, COOMpaHue, paclio3HaBaHUE M H3yUCHHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEAKIUM Ha KapOOHAT U
CUJIMKAT-UOHBl W W3Yy4YCHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CWIMKATHOW NPOMBIIIJIEHHOCTH, PELIICHHE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HEMETAIUIbl U UX COCAUHEHUS.

MeTa/uibl U UX COETUHEHUSI

OO6m1as XxapakTepuCTUKa XMMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU
ux noioxeHus B llepmommueckor cucreme xumuueckux adviemeHroB J[. H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTaiuioB. MeTtaminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAs  PEMIETKA.  DJIEKTPOXUMUYECKUH Pl
HanpspKeHU MeTaisioB. @U3NYECKUe U XMMUYECKHUE CBOWCTBAa MeTaiioB. O01ue
CIOCcOOBI TMONy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MM METaIOB, OCHOBHBIC
CIoCcOOBI 3amuThl UX OT Koppo3uu. CruiaBwl (CTajab, YYTyH, MIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilemounsie MeTaiuibl: mojiokeHue B Ileproguyueckoil cucteMe XUMUYECKUX
snementoB JI. . MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IMPHUPOJIE.
du3nuecKkre U XUMMUYECKHE CBOWCTBA (Ha mpuMepe Hatpus U Kaius). OKCUabl U



TUAPOKCUABI HATpus W Kaius. [IpuMeHEHMEe WIENOYHBIX METauIOB M UX
COEeIMHEHUMH.

[llenoyHO3eMeENbHBIE METAUIBI MAarHUM W KaJIbLUW: TIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux simeMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3nueckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxHelmue coequHeHHs KalnblUs (OKCHUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ yCTpaHEHUSI.

AJroMuHUN: TIOJI0)KEeHUE B [leprognueckor cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxaeHue B npupone. duszuyeckue u
XMMHUYECKUE CBOMCTBA altOMUHUA. AMGOTEpHBbIE CBOMCTBA OKCHAA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepnoanueckon cucreme XuMHYECKUX 3J1E€MEHTOB /1.
N. MenneneeBa, CTpoeHME aroMa, HaxoXacHue B Ipupone. duszuueckue u
XUMHYECKHe CBOMCTBA kene3a. OKCUIbI, THIPOKCU LI U conn kenesa (I1) u xxenesa
(1), mx cocraB, CBOMCTBA U MOJIyICHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ oO0pasllaMd METaUIOB M CIUIaBOB, HUX (U3NYECKUMU
CBOMCTBaMHU, M3YYEHHUE PE3YJbTAaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSA OKCHAA
KaJIbIUS W HaTpus C BOJOM (BO3MOXKHO WCHOJBb30BAHUE BHUICOMATEPUATIOR),
MCCJICIOBAaHNE CBOMCTB XKECTKOM BOJIbI, MpOIIECCAa TOPEHUS Kelie3a B KHUCIOPOIE
(BO3MOXHO  HCHOJIb30BAHHE  BHJICOMATEPHUANIOB), MPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAaKLHUl HAa MOHBI: MAarHus, KaJablWs, AJTIOMUHUSA, LIMHKA, JKEJie3a
(I1) u xenesa (III), menu (II), HaOMOICHUE ¥ OTIMCAHUE MTPOIECCOB OKPAIIMBAHUS
IUITAMEHM WOHAMM HAaTpusl, Kajdusi W Kaibliks (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB THJIPOKCHUAA ATFOMUHUS
Y THJIPOKCHUJA [IMHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeumme
METAJLJIbI U UX COCTUHEHUS.

XHuMHS H OKPYKAKOIIAS cpeaa

BemecTtBa m Marepuasibl B TMOBCEIHEBHOM JKM3HM 4YelloBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B ObiTy. IlepBas momornis npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpY)KaroUend cpedpl (MpenenbHas AOIMyCcTUMast
KOHLIeHTpalus Beulects, aaiee — [1/IK). Ponb xuMuu B pelieHUH 3K0JIOrMYECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaioB (CTEKIJIO, CIUIaBbl METAJJIOB, NOJUMEPHBIE
MaTepuasbl).

Mesxcnpeomemmunie céa3u



Peanuzanmsi MexnpeaMeTHbIX CBs3€d NMpu u3ydeHMH XuMud B 9 kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJNb30BAHUE KaK OONIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUHN, TaK U MOHATUHN, SBJSIONINXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKIIA.

OO0mire ecTeCTBEeHHO-HAy4YHbIE TMOHSATHUS: HAyYHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIaccu(uKaluus, MEepUOAUYHOCTb, HaAOIIO/IEHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIMI
a3 dekT, TEXHONOTHSsI, MaTEPUAITBI.

dusuka: maTepus, aToOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsj, MPOBOJHUKH,
HOJYNPOBOJHUKHY, JUAJIEKTPUKH, (OTOAIEMEHT, BEUIECTBO, Te€JI0, OOBEM,
arperaTHoe COCTOSIHHE BEI[ECTBA, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, €AMHHUIIBI W3MEPEHUs, KOCMUYECKOEe
OPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COTHILE.

buonorus: dorocunres, npixanwe, Omocdepa, PKOCHUCTEMA, MHUHEPAITHHBIE
yI10OpEeHMs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHbIE MOPOJIbI,
HOJIE3HbIE UCKOMaeMblIe, TOILJIUBO, BOJIHBIE pecypchbl.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS IMPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralTCs B XO0A€ OOYy4YeHUs XMMHUHM B €AMHCTBE Y4eOHOU u
BOCIIUTATEIIbHOM JEATEIbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSITHIMU B
oOIIfecTBEe MpaBWJIaMU W HOPMaMH TIOBEICHHMS W CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIUNA 00 YyJarOIUXCSI.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATBhCSI  CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMM U
paclIMpeHue OnbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM UUCIIE B YACTU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI

IIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HAy4YHOMY HACJIEeUI0, TIOHMMAaHHs 3HAYEHUS XUMUYECKOW HAyKU B KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTU BIAJETh JAOCTOBEPHOU HMHPOpmarmenn o
NEpPEeOBBbIX JOCTUKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaXKIaHCKOT0 BOCTIUTAHMS:

NPEACTABICHUS O COUUAIBHBIX HOPMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOILIEHUIN B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIENOBATEIbCKOM, TBOPYECKOM M JAPYruX  BHUAAX
JESITeNHbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW NEATETLHOCTH TPH
BBITIOJIHEHUU Y4YEOHBIX, TIO3HABATENbHBIX 3aJlay, BBINOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpOllECC€ OTOM y4eOHOM JEATeNIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJECHHWE U TMOCTYINKM CBOMX TOBAapHUIIEH C MO3ULUH
HPaBCTBEHHBIX U MTPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MIO3HAHUS

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XHMMUYECKOW pEaKiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO DPAa3BUTHUS HAYKH M COCTAaBIISIOIINE
OCHOBY Il TIOHUMAaHHS CYIIHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX YEJIIOBEKA C
IPUPOJHON CPEO, O POJIM XUMUU B MIO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE IJiI OOBSCHEHHUS HAOIIOMAEMBIX IMPOIECCOB M SIBICHU,
MO3HABATENbHON, MHPOPMAIMOHHOW M YWUTATENbCKON KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CaMOCTOATEIHLHON padoThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHIO W TIO3HAHUIO, JIO003HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  CamMOOOpa30BaHUIO, TMPOEKTHOM M  HUCCIEI0BATEIbCKOU
JeSITeNFHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH M YPOBHS OOYYeHHS B
JTaJIbHEUIIIEM;

4) popMupoOBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH J>KHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3[0POBBbI 00pa3 KW3HM, OCO3HAHUE MOCIEICTBUUA U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS K0T 0, HAPKOTUKOB, KYpEeHUS),
HEOOXOAMMOCTH COOJIIOJIEHUS] TpaBWil OE30MacCHOCTH NpH  OOpallleHuu ¢
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEATBHON KU3HH,

5) TPy10BOr0 BOCIIUTAHUS:

UHTEpEeC K MPAKTUIECKOMY M3YUYEHHIO ITpodeccuil u Tpyaa pa3IndHOro poja,
yYBOKEHUE K TPYAy M pe3ylbTaraM TPYAOBOW AESITENbHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHUS TPEAMETHBIX 3HAaHWW IO XHWMHUH, OCO3HAHHBIA BBIOOP
WHAUBUIYaTbHON TPAEKTOPUH MPOJOKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycTenrHon npo¢eCcCHOHATBHON AEATETHbHOCTH U PAa3BUTHI HEOOXOANMBIX YMEHHH,
TOTOBHOCTh aIalITUPOBATHCA B MPO(ECCUOHANBHON CPEJIE;

6) K0JI0rM4ecKOro BOCHUTAHMA:

HKOJIOTUYECKHU 1I€JIeCO00pa3HOe OTHOLIEHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlleCTBOBaHUS, IOHUMAaHHE [IEHHOCTH 3I0POBOIO U
O0e3omacHoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOIIOACHUS
npaBuiI 0E€301aCHOTO MOBEACHUS IPU pabOoTe C BEIIECTBAMHU, a TAKXKE B CUTYalIUsX,
YIPOKAIOIIMX 3/I0POBBIO U )KM3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
pelIeHHs 3a/1a4, CBA3aHHBIX C OKpYXaloUlel MPUPOIHON CPeaoid, A OBBILIEHUS
YPOBHSI  9KOJOTMYECKOW KYyJIbTYpbl, OCO3HaHHS TJ00aJIbHOIO  Xapakrepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUICHHUsS MOCPEACTBOM METOJOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B TIO3HABATEIHHOM,
KOMMYHUKATUBHOW U COIMAIBHON MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMeTHBIX pE3yAbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33pEHUSI OOIICHAYYHBIE TMOHATHS (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (DAaKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax M MO3BOJISIOT Ha
OCHOBE 3HAHUM M3 3THX NPEAMETOB (OPMHUPOBATH NPEICTABICHUE O LIETOCTHOU



HAyYHOU KapTHUHE MHUpA, U YHUBEpCAIbHbIe yueOHbIe NeHCTBUA (ITO3HABATENbHBIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIE), KOTOpbIE 0OECIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEeSTENbHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIC NeHCTBUSA

ba3oBble jiornyeckue eiicTBU:

YMEHHUS HCIOJIb30BaTh NPUEMBI JIOTMUECKOIO MBIIUICHUS] MPU OCBOEHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATHUM (BBIACISITH MX XapaKTEpHbIC
MPU3HAKY, YCTAaHABIMBATh B3aUMOCBSI3b C APYTMMHU TOHSTUSIMH), HCIOJIb30BaTh
HOHSITHS JIJIs1 OOBSICHEHUSI OTJIEIbHBIX ()AaKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPHUH JUIsl KIACCHU(PUKAIUM XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKIIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3YyUCHUS,
CTPOUTH JIOTUUECKUE pacCyX JeHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOYEHUS,

YyMEHUE TMPUMEHSATh B TMPOLECCE IMO3HAHUS TOHATUS (NPEIMETHBIE U
MeETaInpeMETHbIE), CUMBOIMYECKHUE (3HAKOBBIE) MOJIEIHU, UCTIOJb3yEMbIE B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIC TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJ DJEMEHTa), XuMHueckas (opmyia U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEHICHUN y4eOHO-TI03HABATENBHBIX 33J1a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBISATh U XAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHi,
BBISIBIISITh ~ OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJIEACTBEHHBIE CBS3U W
MPOTUBOPEUHUS B U3yUaEMbIX MTPOLIECCAX U SIBIICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

YMEHHE UCIIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a Tak)Ke B KAaueCTBE OCHOBBI [JIsi (OPMUPOBAHUS THUIOTE3BI TIO
IIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXIECHUM;

npuoOpeTeHHE OMbITa 10 IUIAHUPOBAHHUIO, OpPraHU3allMUd W MPOBEJCHUIO
YUCHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJIOM MpoIllecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €0 Pe3ysbTar, (OPMYIHPOBATH 0OO0OIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padore.

PabGora ¢ undopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIUIO
pa3JIMUHBIX BUJIOB U ()OPM IPEACTABICHUS, TOJYYaEMYyIO0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJISIpHAsT  JIUTEpaTypa XUMHYECKOI'O0 COJICPXKAHUsI, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEOCTOBEPHYIO HHPOPMAIIHIO;



yMEHUE TPUMEHSATh Pa3judyHble METOABl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJI BBITOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 3a7a4 OMPEISIEHHOTO TUTIA, TPHOOPETCHHUE OTbITA B
o0JlacT  MCIOJIb30BaHUS  MH(POPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJIEHUE KYJbTYPOU aKTUBHOT'O HCIOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TpeacTaBieHus: HHGpopMaIuu u
WUTIOCTPUPOBAaTh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHarpaMMaMu,
Opyrumu popMamu rpauku 1 KX KOMOMHAIUSIMU;

yMEHUE UCIOJb30BaTh MW AaHAIM3UPOBaTh B IIpolecce Yy4yeOHOW U
UCCJIEIOBATEIbCKON JEATENBHOCTU MH(MOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35KMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOUIEW NPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHbIE YHUBEPCAJIbHbIE yUeOHbIe J1eCTBHS:

yMEHHUS 3aJaBaThb BOMpOCHl (B XojA€ Auaiiora W (WIM) JIUCKYCCUH) MO
CymiecTBy  OOCyXKgaeMol  TeMbl, (OpMyIHpPOBAaTh CBOM  TNPEAJIOKEHUS
OTHOCHUTENIBHO BBIMOJIHEHUS PEIJI0KEHHON 3a/1a4u;

YMEHUS  MPEJCTABIATh  IOJYYEHHbIE  PE3ylbTaThl  MO3HABATEILHOMN
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTax; JAenaThb MPEe3CHTALUI0
pPE3yNbTATOB BBHITIOJHEHUS XUMHYECKOTO IKCIIEpUMEHTa (J1abopaTOpHOro OIbITa,
1a60paToOpHOM pabOTHI 1O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHUS y4eOHOro COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM W HCCIIEIOBATEIbCKOW  JIEATEIBHOCTH  MpPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4uéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3ulivii (00CyXkaeHUsI, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBHUI, OINpEIEIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U apyrue).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPENENSITh LENU JEATEIbHOCTH, IUIaHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEeNHHOCTh, BHIOUPATh Harbonee 3(PPeKTUBHBIC CITOCOOBI pEIIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a7a4, CaMOCTOSITEIbBHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aIITOPUTM  JIEMCTBUAM IIPU BBINOJIHEHUM 33aJaHUM C YYETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW IEIU, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, MPE/jIaraeéMble B yCIIOBUU 3aJaHUN.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpeamMeTHBIX peE3yNbTAaTOB IO OCBOEHHUIO 0053aTENbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaaHHOW (enepanbHON pabouelt mporpamMmon,
BBIICIISIIOT: OCBOEHHBIE O0YYAIONIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOObI



NehcTBul, crnenuuyeckue g TpPEeAMETHOM 00sacTu  «XUMHS», BB
NEATENIbHOCTH IO  TOJYYEHHIO HOBOI'O  3HaHMs, €ro HWHTEpIpETalnH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIUsX.

K koHiy o0yuenus B 8 kiacce nmpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUA:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX MOHSATHUN: aToM, MOJEKYJa,
XAMHYECKUN DJIEMEHT, MPOCTOE BENIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, A3JIEKTPOOTPULATEINBHOCTh, CTECIICHb
OKHUCJICHUS, XUMHYECKasl peakius, KiacCuPUKaius peakiui: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, pEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TETIOBOU A((EKT peakiinm,
AIpO aToMa, JJICKTPOHHBIM CJOM aroMa, aToOMHas OpOUTalb, PagUycC
aToMa, XUMHYECKas CBsI3b, MOJSPHAs U HETMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas J10JS BEIECTBa
(IpolLieHTHAs! KOHILIEHTpAaIusl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATUM U
MPUMEHSITh 3TH MOHITHUS MIPY ONMUCAHUM BEIIECTB U UX MPEBPAICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBieHUs (opMyi
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENETATh BAJICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJACcCy COEOUHEHHUM IO
dbopmynam, BHA XUMHUYECKOH CBs3M (KOBAJIGHTHAas W MWOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpeBaTh cMbIca [lepuognueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX moJiokeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChbl BENIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOraipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XUMHMUYECKHUX JJIEMEHTOB: pa3jiuyaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modouynas noarpynna (b-rpynmna)», manbeie u
OOJIbIIIE TEPHOJIbI, COOTHOCUTH OOO3HAYEHMS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuoanueckass cucrema xumuueckux osnemeHtoB J[. U.
MeHieneeBay C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00IIee YKHCIO 3JIEKTPOHOB
Y PacnpeiesieHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBY YYacTBYIOIIMX B pPEaKLUU
BELIECTB, 0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX IPEBpPALCHUI B
Pa3IMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO ~ MacChbl
BEUIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIeMeHTa 10 (dopmyse
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKOU PEaKIUU;

NPUMEHSATH OCHOBHBIE ONEPALIMN MBICIUTEIBHON E€ATEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 000O0IIEHUE, CUCTEeMaTH3allMIo, KiacCU(UKAIUIO,
BBISIBJICHUE NPUYMHHO--CIEACTBEHHBIX CBS3€M — JUISl M3y4YEHUS CBOMCTB
BEUIECTB M XHMMHYECKMX pEaKUUH, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HAaHUSA — HAONIOJCHUE, W3MEPEHHE, MOJEIUPOBAHME, IKCIEPUMEHT
(peanbHbBIN U MBICTICHHBIN);

ClelIoBaTh  IpaBWJaM  [OJb30BaHUS  XMMHYECKOM  TOCYIOM U
7abopaTopHBIM  000pPYIOBaHMEM, a TakkKe TMpaBWiIaM OOpalieHusl C
BEUIECTBAMH B COOTBETCTBMM C MHCTPYKUMSIMH 110 BBIIOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUIO MU COOMPAHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOPOJAa M KHCIOpPOJAa), NPUTOTOBIECHUIO
pPacTBOPOB C ONPEAECIEHHON MACCOBOM JOJIEM pPACTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHME  DKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KHUCIOT C MOMOIIBIO WHIUKATOPOB
(;makmyc, penondTanent, METHIOPAHXK U IPYTHE).

K xon1y o6ydenus B 9 Kjacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHATHM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHUCJICHUSI, XUMUYECKasi peakiys, XUMUYECKasl CBSA3b, TEIJIOBON 3(PdeKT
peakum, MOJb, MOJSIpHBIH  O0BEM,  pPACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOIIMTHUYECKAS] TUCCOLUMALNS, PEaKUUU HOHHOTO
oOM€Ha, KaTajau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U



HeoOpaTUMbIE pEaKLMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHME W  BOCCTAHOBIICHHUE,
aIoTponus, aM(pOTEPHOCTh, XUMHUYECKasI CBs3h (KOBAJIGHTHAs, MOHHAS,
METaJNINYeCKasi), KpHCTAJUIMYECKash pemerka, KOppo3Hs METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW pEaKUWW, MPEAeiabHO AOMYyCTUMAs
koH1eHTpauus [1/IK Bemecrtsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI H
MPUMEHSITh 3TU MOHITHUS MIPU ONMMCAHUM BEIIECTB U UX MPEBPAICHUN;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIi COCTaBleHUs (HOpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTPENENSATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, MPUHAMIECKHOCTh BEUIECTB K
OIpeAeiEHHOMY KJacCy COEIMHEHMH 1o (opmyiaM, BUI XUMHUYECKON
CB3U (KOB&JIEHTHAs, WOHHAS, METaJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSX, 3apsA]l MOHA MO0 XMMHUYECKOH (Qopmyse, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPraHWYECKUX COCIMHEHUMH, TUI KPUCTAIITUYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbica [lepuonmueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh U XapaKTEPU30BaATh
Tabnuunyto (opmy Ileproanueckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB:
pas3nuyaTth MOHATUSA «TJaBHas mnoArpynna (A-rpynma)» U «1moOouyHas
nonrpynmna (b-rpynma)», wmanbie ¥ OONBIIHE TEPUOIBI, COOTHOCUTH
0003HAUCHHUs, KOTOpbIE HMEIOTCSI B TMEPUOAMYECKON Tabmmie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHUUYECKHX
AJIEMEHTOB (COCTaB M 3apsij sapa, oOO0IIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DJJIEKTPOHHBIM  CJIOSM), OOBICHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB JJIEMEHTOB W HUX COCIMHEHUU B
npezeliax MaJiblX MePUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy W COCTaBY Y4YaCTBYIOIIUX B peakIuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) 00mMME W crenuduueckue XUMHYECKUE
CBOMCTBa TIPOCTHIX M CJOXKHBIX BEIECTB, MOATBEPXKIasi OIMKUCAHUE
npuMepaMi MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUSI AJIEKTPOIUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIINM HOHHOTO



oOMeHa, ypaBHEHHUS peakUui, MOATBEPKAAIOUIUX CYIIECTBOBAHUE
IeHETUYECKON CBSI3U MEXY BEIECTBAMH PA3JIMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEaKIUN
MOCPEIICTBOM COCTABJICHHS JICKTPOHHOTO OallaHCa dTUX PEaKIINA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XWMUYECKHMX TMPEBpAIIEHUN B Pa3TUYHBIX
YCIIOBHUSIX;

BEIYHCIIATH OTHOCHUTEIBHYIO MOJIGKYJSIPHYI0O H  MOJISIDHYIO — MacChl
BCIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOrO JJIEeMEHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coOnoaTh  MpaBWia  NOJB30BaHUS  XMMHUYECKOM  mocyaol  u
nabopaTopHbIM  O00OpYJIOBaHMEM, a TakKe TMpaBwia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLIUSMH TIO BBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYEHHUIO U COOUPaHUIO
ra3o000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOro ras3a);

NPOBOJIUTh  PEAKIMH,  TOJATBEPXKIAIONIME  KAuyeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMUJI-,
nonua-, kapoOonat-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-WOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaxX HEOPraHWYECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIEC ONEPAIIMU MBICIUTEIHHOU NEATETLHOCTH — aHAU3
W CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMAaTH3aIlMi0, BBISBIICHUC
MIPUYUHHO-CJICICTBEHHBIX CBSA3€H — I M3y4YEHHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOIbl TO3HAHUS —
HaAOJIIOICHUE, M3MEpPEHHEe, MOJEIMPOBAHUE, DKCIEPUMEHT (peabHbId U
MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoanuyecrBo yacos
Ne HaunmeHnoBaHue pa3iesoB u DJIeKTPOHHBbIE (HU(POBbBIE)
KouTposabHbie IpakTH4yeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoTbI padoThI
Paznea 1. IllepBoHayajibHble XUMHUYeCKHE TOHATHS
Xumusi — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK

' MIPAKTUYECKOU NEATEIIBHOCTH https://m.edsoo.ru/7f41837¢

YeloBeKa

12 BemrecTtBa 1 XuMH4eCKHE 15 1 0 bu6nuoreka [IOK

' peaxkuuu https://m.eds00.ru/7f41837¢

Hroro no pasneny 20

Pa3nen 2. BaxkHelilmme npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Bozayx. Kucnopoz. Ilonsitue 6 0 0 bubmmorexa [IOK

' 06 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonsatue o kucinorax 8 0 1 bu6mumorexa [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBops!. [lonsitie 06 5 1 1 bubnuorexa LIOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837¢

Htoro mo pazneny 30

Paspnea 3. Ilepuoanueckuii 3axon u [lepuoanueckas cucrema xumudeckux iemeHToB JI. U. MengeneeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Teproanueckuii 3aK0H U

31 Ilepnonnueckas cucrema 7 bu6nuorexa [IOK
XAMUYECKHX 3nemeHToB /1. M. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoMa
XumMmudecKkas CBSI3b.

3.2 OKHCHPIe’ferBH(Z)- : 8 bubmorexa OK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKIINU
bubmuorexa [IOK
Hroro nio pasneiy 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KounyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IlpakTnueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pa3jnen 1. BemecTBO M XMMHYeCKHe PeaKIUU
11 [loBTOpenue u yriay6nenue 3HaHUN 5 1 0 bubmmorexa [IOK
' OCHOBHBIX pa3JIENioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bu6nuoreka [IOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOUTHYECKAs TUCCOITAAIINS. 8 1 1 bubmuorexa [IOK
' XHWMHUUYECKHUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. Hemeraibl 4 HX COeAUHEHUS
21 OO6m1as xapakTepruCcTUKa XUMHIECKUX 4 0 1 bubnmoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas xapakTepuCcTUKa XUMHUYECKHIX
2.2 SHGHI\ieHTOIS VIAl-jr ninbl. Cepa u e 6 0 0 bubmmorexa [IOK
' PYTHEL &P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO01mast xapaKTepUCTHKA XUMHYECKUX
2.3 aneTaeHTof VA-E nnbl. A30T, pocdop u ux 7 0 1 bubmmorexa [TOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCcTUKa XUMHYECKHIX
2.4 asieMeHTOB IVA-rpynnel. Yriepoa u 8 1 2 Bubmrorexa ITOK
' 3 PYHIIBL TIIEp https://m.eds00.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro mno pazmeny 25



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

Pasznen 3. MeraJuibl  HX COCIMHCHUA

bu6mmorekxa [IOK
A I 4
3 Obmue croficTsa MeTaNIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueiiniie MmeTamibl 1 UX COEIUHEHUA 16 https://m.edsoo.ru/7f41a636
Hroro o pazueny 20
Pa3znen 4. XuMus u okpy:kawias cpeaa
4.1 BemiecTBa 1 MaTepHasl B 5)KU3HU YeJIOBEKa 3 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE 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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero U3y4YeHUS o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcsl
[Ipenmer xumuu. Pons XuMuu B 5KU3HU 1 0 0 bubmmorexa LIOK
yenoBeka. Tena u BemecTBa 05.09.2023 |  https://m.edsoo.ru/ff0d210c
IlonsiTHe 0 METOAAX ITO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuia
paboThI B 1abOpaTOPUN U IPUEMBI 1 0 1 bubnmnoreka [JOK
oOpartieHus ¢ 1abopaTOpHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTele BemecTBa 1 cMecH. CriocoObl 1 0 0 bubnuorexa [IOK
paszeneHus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
«II’D;:%K T;Iqee::l(s iﬁ:c;);a(fl; npumepe 1 0 1 bubmmorexa [IOK
8 ! LHa TIPHMEp 19.09.2023 https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MIOBAPEHHON COJIN)»
bu6nuorexa LIOK
A 1 0 0
TOMBEH MOTCHyIH 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMUYECKHUE 3JIEMEHTBI. 3HAKU 1 0 0 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKHUX DJICMEHTOB 26.09.2023 |  https://m.edsoo.ru/ff0d2be8
Bbu6nunorexa LIOK
IT 1
POCTHE I CHOMHRIC BeflieeTna 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJIIPHOE yUCHHUE 1 0 0 bubamorexa [IOK
YPIPHO® ¥4 03.10.2023 https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK

1 .

0 Xumsecias popmysa. Banenrroct 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JIEMEHTOB

1 OtHocuTenbHAs aTOMHAs Macca. bubnnorexa [IOK
OTHOCHUTEbHAS MOJIEKYIISIPHASI Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c

12 MaccoBas J10J11 XUMHUYECKOT0 bubmuorexa [IOK
DJIEMEHTA B COSINHEHUN 10.10.2023 | https://m.edsoo.ru/ff0d350c

13 KoaunuecTBo Bemectra. Moiib. bu6mmoreka [IOK
MounsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230

14 du3nYecKre U XUMHIECKHE SIBJICHHUS. bubmuorexa [IOK
XumHuueckas peakuus 17.10.2023 | https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycioBUs IPOTEKAHUS bubnuotexa [IOK
XUMUYECKUX PEAKITUN 24.10.2023 | https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XUMHUECKUE YPaBHEHHUS 24.10.2023 |  https://m.edsoo.ru/ff0d3b88
Brruncnenust Konm4ecTBa, MacChl

17 BEIIIECTBA 10 YPABHEHUSAM XUMUYCCKUX bubmmorexa [IOK

o . P 31.10.2023 |  https://m.edsoo.ru/ff0d5708
peakiuit
K .
A P ’ 31.10.2023 |  https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOOMeHa)
M. B.JI — yu€HBIii-

19 . OMOHOCOE(;) 5 gqubm bubmuorexa [IOK
OHIMIIONEANCT. 700 erHHe " 07.11.2023 |  https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsI 3HAaHHUHA

20 KonTtponsnas padota Nel o teme bubnnorexa [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITAN 07.11.2023 | https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecs razos. CoctaB bubmmorexa [LIOK
Bo3ayxa. Kucnopog — anement u 14.11.2023 | https://m.edsoo.ru/ff0d448e



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

npoctoe BemecTBo. O30H

dusznueckre U XUMHYECKUE CBOUCTBA

22 KHCIopoa (peaKkiuu OKUCICHUS bubmmorexa IIOK
poAa peail ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcuaax
C 0
R ——— BrSmmorea LIOK
patop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoa
TennoBoii 3¢ ekt xumuueckoi
24 peaKIu, TOHITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM ypaBHEHHUH, IK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEAKITUIX
T .
e : oruBo (He(Th, Yrojb U MegaH) BuGmorexa [IOK
ArpASHEHHE BO3/LyXa, CTOCOLRI €To 28.11.2023 | https://m.edsoo.ru/ff0d4cda
MPEIOTBPAIICHUS
[IpaxTrueckas padora Ne 3 o teme
26 «ITonydeHnue u cobupaHue KHCIOpoa bubamorexa [HOK
a i posa, 28.11.2023 |  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOWCTBY
97 Bonopon — anemenT u mpocToe bubnuoreka LIOK
BeuiecTBo. HaxoxaeHue B npupoje 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
28 ®duU3nUeCcKue U XUMHUUYECKUE CBOMCTRA bubmuorexa [IOK
Bozopoza. [I[pumenenue Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHUCITOTAX M COJISIX bubmmorexa [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MoTydeHust BOJOpOa B bubnnorexa [JOK
nabopaTopuu 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padota Ne 4 o Teme
31 «ITonydenue u cobupanue Bo10poIa bubamorexa [JOK
. P AOPOAS, 19.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YYECHHUE €r0 CBOMCTBY



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

ModsipHblii 00bEM Ta30B. 3aKOH

bu6nuorexa LIOK

32
ABorazapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Borunciienus 00béMa, KOJIMUECTBA
33 BEIIIECTBA r'a3a I10 €ro0 U3BECTHOM bubamorera TIOK
B . y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
B 0B
34 BIYMCIICHHSI 00HEMOB Ta30B 10 BuGmiorexa LIOK
ypal.s.HeHmo peartmi Iia OCHOBE 3aKoma 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ira30B
35 DuU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuorexa [IOK
BOJbI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bu6numoreka [IOK
HWHIUKATOpax 09.01.2024 |  https://m.edsoo.ru/ff0d59e2
B enp. H e e
| S s
B PacTBOpEL 16.01.2024 https://m.edsoo.ru/ff0d5h40
MaccoBasi 107151 BEIIECTBA B pACTBOPE
[paktuyeckas pabota Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnnoreka [IOK
onpeIeEHHON MacCOBOM JT0MIeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 Kontponsnas padota Ne2 mmo teme bub6mmorexa [IOK
«Kucnopoa. Bonopon. Bona» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiIaccuduKaius, bubnmoreka [JOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
n o
81 ucrommax, ocnosmax 1 aoreprn BuGmorexa LIOK
: P 30.01.2024 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KiIaccuukarus, bubnmnorexa [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenue u XuMH4YECKHE CBOMCTBA

bu6nuorexa LIOK

43
OCHOBaHUI 06.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, ki1accugukarms, bubmmorexa [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [lonyueHnue u XxuMu4ecKkue cBOWCTBa bubnmorexa [LIOK
KHUCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
C :

16 oJIH ((Scpez[HHe) HOMEHKJIATypa, BuGmorexa LIOK
CHOBODLT HOMYHEHIA, RUMIHCCIHe 13.02.2024  https://m.edsoo.ru/00ad9474
CBOICTBa
[paktudeckas padora Ne 6. Pemenue

47 JKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUID)

48 I'eneTnueckas CBA3b MEKIY KIIACCAMH bubnnoreka [JOK
HEOPraHMYECKUX COSTUHEHHM 20.02.2024 | https://m.edsoo.ru/00ad9a50

49 O00011IeHNE ¥ CUCTEMATH3AIIHAS bu6mmoreka [IOK
3HaHUHN 27.02.2024 | https://m.edsoo.ru/00ad9ch?2

- 'IngTpOJII)HaH pabota Ne3 o teme BuGmorexa LIOK

CHOBHHef:HaCCH HEOPTAHIHECKIX 27.02.2024  https://m.edsoo.ru/00ad9ela
COEIIMHEHUI
[TepBbie MONBITKH Ki1acc Ka
51 xnﬁzzecinzbie?/{e;mlaHl(?II;Hﬂ?:: 0 bubamorera LOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
IpyMmax CXOAHBIX AJIEMEHTOB
[Iepuoanueckuii 3aK0H 1
52 Hepnoﬂnqecxaﬂ CUCTeMa XUMHUYECKUX bubamorexa LOK
pHoA 05.03.2024 |  https://m.edsoo.ru/00ada52c
snemenToB JI. 1. Menzaeneena
53 [Tepuoabl, rpynmbl, MOATPYIIIHI bubmorexa OK
PHOZABL, TPYIHHIBL HOATPYI 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crtpoenue atomoB. CocTaB aTOMHBIX

bu6nuorexa LIOK

54
anep. M3orombl 12.03.2024 | https://m.edsoo.ru/00ada342
Crpoenue 31eKTpOHHBIX 000JI0YEK
95 aTOMOB 2JieMeHTOB Ileproaguueckoit bubmmorexa [IOK
pHoL 19.03.2024 | https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menneneena
XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €ro MOJ0KEHUIO B bubmuoreka [IOK
56 .
[epuoanueckoii cucreme /1. 1. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3naueHue Ilepuonnueckoro 3akoHa
57 JUISL Pa3BUTUS HayKU U nipakTuku. [I. M. bu6mmorexa [IOK
MeHeneeB — y4EHBI, Meaaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHX DJICMEHTOB 26.03.2024 |  https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBs3b bubamorexa [IOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHasi XuMuueckas bubmmorexa [IOK
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab8
KoBasienTHast HemonasipHasi XUMHUYECKast bubnnorexa [JOK
61
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CteneHb OKUCIICHUS bubmmorexa [IOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIIbHbBIC bubnnorexa [JOK
peaxkuu 23.04.2024 |  https://m.edsoo.ru/00adb076
64 OkucauTeny U BOCCTAHOBUTEIN bubmorexa OK
23.04.2024 |  https://m.edsoo.ru/00adb076
65 KonTponbaas padora Ne4 o Teme bubnmorexa [JOK
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«Ctpoenue aroma. XuMHU4ecKas

30.04.2024

https://m.edsoo.ru/00adb486

CBSI3b»
66 PezepBHblit ypok. O6001IeHNE U 1 0 0 bubmmorexa [IOK
CUCTEMATH3aLMs 3HAHUN 30.04.2024 | https://m.edsoo.ru/00adb33c

67 Pezeprublit ypok. O600mIeHnE 1 1 0 0 bubnmorexa [LIOK

cUcTeMaTHu3aus 3HaHUI 14.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PesepsHrlil ypok. O6001eHue U 1 0 0 bubmuorexa [IOK

cucTeEMaTH3aIMA 3HAHUI 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YHACOB I1O 68 4 6
[MPOI'PAMME
9 KUIACC
KonunuyecrBo yacos JJIEKTPOHHBIE

Ne Hdara uu@pposbIie

Tema ypoka KonrTpoabnblie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTelbHbIE

padoThI padoTbI
pecypcsl

[lepuoauueckuii 3aK0H.

1 [lepuoanueckast cucrema 1 0 0 bubnnorexa [IOK
XUMHYecKux 3nementos /1. U. 06.09.2023 |  https://m.edsoo.ru/00adb59e
Menneneena
3

, aK?HOMepHOCTI/I B U3MEHEHUHU . . . BuGmiorexa [IOK
CBOHCTR XP{MH%CKHX JICMEHTOB 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX IEPUOJIOB

3 Krnaccugukanus u HomeHknarypa 1 0 0 bubmmorexa [LIOK
HEOPraHMYECKHUX BEIICCTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMu4eckou CBSI3U U TUIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAINTNYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
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KonTponbnas pabora Nel o teme

5 «[ToBTOpEHue u yriybaeHne 3HaHUHI 90.09.2023
OCHOBHBIX pa3JIeoB Kypca 8 kiiacca»
6 Kiaccudukamnums XuMUIecKux bu6mmoreka LIOK
peaKIii 1Mo pa3IMYHbIM MPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
IloHsaTHE 0O CKOPOCTH XUMHUUECKOM
7 peakIuu. HOHHI”)FI/IG 0 FTOMOI'CHHBIX U bubamorexa [OK
27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
IlonsiTHE O XMMHYECKOM
aBHOBecHH. DaKTOPHI, BIUSIONINC
8 fla CKOpOCTh XHMHHSCKOﬁ peakuu u bubmorexa LOK
27.09.2023 | https://m.edsoo.ru/00adc28c
MOJI0)KEHUE XUMHUUECKOTO
paBHOBECHS
9 OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC bu6nuorexa LIOK
peakuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUIECKON
10 L[Hcfounaunﬂ.pCHanHe U cl1a0ble bubmorexa HOK
04.10.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnble ypaBHEHUS peakuuii bubamorera LOK
11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT B
12 OCHOBaHMI B CBETE MPEACTABICHHI bubnuotexa [IOK
00 IIEKTPOIINTHUECKOM 11.10.2023 | https://m.edsoo.ru/00add5d8
JTIACCOILMAIIAN
XHWMHUYECKHE CBOMCTBA COJIei B
13 CBETe IMpeCTaBICHUM 00 bubmorera [IOK
. 18.10.2023 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON TUCCOIHAITIHI
14 [lonsTue o ruaponuse conet bubnnoreka [IOK
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18.10.2023

https://m.edsoo.ru/00add9d4

O06001EeHUE U CUCTEMATU3ALIMI

bu6nmoreka [IOK

15
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTrueckas pabora Ne 1.
16 «PemeHue 3KCriepuMeEHTaAIbHBIX bubmmorexa IIOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
KounrponsHaasa padora Ne2 o Teme
17 «3;1:11; H(I;Jllinjniec;ﬂ I/ICZIO TI/I;v[ WS bubmiorexa HOK
p A HHATHA. 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEeaKIMH B PACTBOPAX)»
OO01mmas XxapakTeprCTHKA FaJIOrCHOB.
18 XHUMHYECKHE CBOIICTBA HA IPUMEPE bubmorexa HOK
PHUMED 08.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
Xioposogopoa. ComnstHast KHCIIOTa,
19 nggqecfng CEOﬁCTBa HOJYYECHNE bubmmorexa [OK
’ i ’ 15.11.2023 |  https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[paktuyeckas pabora Ne 2 mo Teme
20 «[Tomyyenne coONAHON KUCIOTHI bubmorexa [IOK
y . . ’ 15.11.2023 |  https://m.edsoo.ru/00ade348
W3y4YCHHE €€ CBOMCTBY
B cie O ypaBHE
21| sumsmsccnx pearti, con o o BuGnorera LIOK
Ak, A 22.11.2023 | https://m.edsoo.ru/00ade488
pEareHToB JaH B U30BITKE
29 OO6mras XxapaKTepUCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymis 22.11.2023 | https://m.edsoo.ru/00ade64a
AJOTpONHBIE MOTU(UKAIIIHA CEPBI.
23 HaxosxneHue cepel U €€ coequHEeHUN bu6nmorexa [IOK
B IIpHpoie. XUMHUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpOCHHE, bubmuorexa [IOK
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¢bu3nyeckre 1 XUMHUYECKUE CBONCTBA

29.11.2023

https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHasi KHCIIOTA,

25 ¢bu3nveckre 1 XUMUYECKHe Brbmorexa LIOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHUMUYECKUE PEAKIUH, JIEKAITUE B
OCHOBE IPOMBIIIUIEHHOTO CIIoco0a

26 IIOJIy4EHUS] CEPHOU KUCIIOTHI. bub6nmorexa [IOK
XUMHUYECKOE 3arpsi3HECHNE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karollel cpeJibl CoeTMHEHUIMU
cepbl

7 Brruucnenue MaccoBoil J0JIM BBIXO/a bubmuorexa [IOK
NPOJyKTa peaKkIuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61as xapakTepuCTHKa 3JIEMEHTOB

28 VA-rpynmsl. A30T, bubmmorexa LIOK
pacrpocTpaHeHHe B IPUPOIE, 13.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMUYECKUE CBONCTBA
Ammuak, ero pusndeckue u

29 XI/IMI/I‘IeC,KI/Ie ch)oﬁCTBa MOJIy4YeHUE U Brbmrorexa LIOK

’ 20.12.2023 |  https://m.eds00.ru/00adf004
MIPUMCHCHHE
[Ipaktrueckas padota Ne 3 mo Teme
30 «Ilonyuenne ammuaka, U3yuyeHUe €ro Bubnrorexa LIOK
. ’ 20.12.2023 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, eé Gusndeckue u bu6nuorexa LIOK
XUMUYECKHUE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJNEN

30 aMMOHMS B KQYECTBE MUHEPAIIbHBIX bubmuorexa [{OK
yaoOpeHuit. XuMu4eckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsA3HEHUE OKPYKAOLIEH CpeIbl
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COCAMHCHUAMHU a30Ta

docdop. Oxeua pocdopa (V) u

33 ¢dochopnas kucnora, pusnueckue u Brbmorexa LIOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUCHUE
HcnonwszoBanue dpocdaTos B
34 Ka4yeCcTBE MUHEPAJIbHBIX YA0OPEHUH. bubnnoreka [JOK
3arpsi3HeHHE TPUPOTHON CPEIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbochatamu
Yraepon, pacpocTpaHEHHE B
35 npu I(; j E)I/I?.I/II;CCKII)/IG U XUMHUYECKHE bubamorera LOK
P P ACs 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcunsl yriaepoaa, ux Gpusudeckue u
36 XHMHYECKHE CBOMCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHE TTPOOIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepona (1V)
37 VYronbHast KUCIOTa U €€ CONu bubamorera LIOK
24.01.2024 | https://m.edso0.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o Teme
38 "[lonydyeHue yriekucioro rasa. bubmmorexa LIOK
KauectBeHnHas peaxiust Ha KapOOHaT- 24.01.2024 | https://m.eds00.ru/00ae027e
non"
IT 0
39 epBOHa‘IaIi'IBHBIe HOH?ITI/IHKOK BuGmiorexa LIOK
OPTAHHMHICCKHX BEMECTBAX KAk O 31.01.2024 | https://m.edsoo.ru/00ae054¢
COCIIMHEHUSX yriiepo/ia
40 Kpemnwnii u ero coequneHus bubmorexa LOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
41 [IpakTrueckas padota Ne 5. bubmmorexa [IOK
Pemenue sxcrepuMeHTaIbHBIX 3a/1a4 07.02.2024 | https://m.edso0.ru/00ae0bf2
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no TeMe «BaxkHelilme HeMeTaJIbl U
WX COETUHEHUI

Kontponsnas padota Ne3 o teme

bubnuoreka LIOK

42 «BaKHEHIINE HEMETAILTEL i HX 07.02.2024 | https://m.edso0.ru/00ae0e18
COCTMHECHUSI
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IJIEMEHTOB —

43 METaJIIOB. MeTannuueckas CBsi3b U bubmuorexa [IOK
MeTaJUTMYECKass KpUCTAJUTHIeCKast 14.02.2024 |  https://m.edso0.ru/00ae103e
pemérka. Pru3nyecKkue CBOMCTBA
METaJIJIOB
XUMHYECKUE CBOWCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUN psif Brbmrorexa LIOK

. 14.02.2024 | https://m.edso0.ru/00ae1156
HaIpsHDKEHUH METalJIOB
OO6m1re crnocoObl MOTyYeHUs
MetauioB. CriaBel. Beraucnenus mo
45 yYpaBHEHUSM XUMHUYECKUX PEaKIIUN bubamorera LOK
’ 21.02.2024 |  https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPIKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmorexa LIOK
21.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

41 [Henorbte MeTamIb 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnnorexa [JOK
Kaust 28.02.2024 | https://m.edsoo.ru/00ae14b2

49 [{erouHO3EMENBbHBIE METAILIBI — bubnnorexa [IOK
KaJIBLUA 1 MarHui 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxwnerimme coeTMHEHU KalbUUs bubnuotexa [IOK
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06.03.2024

https://m.edsoo0.ru/00ael5e8

O06001EeHUE U CUCTEMATU3ALIMI

>1 3HaHUI 13.03.2024
59 JKEcTKOCTh BOJBI U CIIOCOORI €€ bubnuorexa LIOK
yCTpaHEHUs 13.03.2024 | https://m.eds00.ru/00ae1886
IT 6ota Ne 6
- ! }Eall‘xmqecxaﬂ pabota 1o "TeMe Butmorexa LIOK
eCTKOCTB"BOI[H 11 METOBL €€ 20.03.2024 | https://m.edso0.ru/00aelae8
yCTpaHEHUs
. bubmuorexa [IOK
4 An
> TOMHHITH 20.03.2024 |  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [IOK
THAPOKCH]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
56 X
eeso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIH JKeJie3a bubmuorexa [{OK
(1) u xene3a (1) 10.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O00011eHNE U CUCTEMATU3ALII
3HAHUU 10.04.2024
[paktuyeckast padora Ne 7.
59 Pelrenne skcriepUMEHTANIBHBIX 33124 bubnnorexa [JOK
o TeMe «BakHelIe MeTasuibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Beruncnenus o ypaBHEHUSM
XUMHYECKHUX PEaKIIHii, €CITH OJIUH U3
60 peareHTOB JaH B U30bITKE WU bu6nmorexa [IOK
COJIEPXKUT TIpUMecH. Beruncienus 17.04.2024 | https://m.edsoo.ru/00ae1750

MacCOBOM J0JIM BBIXOZA MPOAYKTA
peakuuu



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O06001EeHUE U CUCTEMATU3 AL

61 1
3HaHUI 24.04.2024
KonTponbras padora Ne4 o teme
62 i 1
«BaxHeiime MeTauibl 1 UX 94.04.2024
COCIIMHEHUS
BemecTBa u maTepuaisl B bubnnoreka [JOK
63 . 1
IMOBCEIHEBHOM XU3HU YEJIOBEKA 15.05.2024 @ https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHNE 1 bubnuorexa [IOK
OKpY>KaIoIIeH cpe/ibl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Posb xumuu B pemieHnn 1 bub6mmorexa LIOK
AKOJIOTHYECKUX MPOOIeM 22.05.2024 | https://m.edso00.ru/00ae4270
66 PeseprubIil ypok. O600meHue u 1 bubnuotexa [IOK
cucTeEMaTHU3aIMA 3HAHUHI 22.05.2024 | https://m.edsoo.ru/00ae0d0a
Pezepeuslii ypok. O6001eHue u bubmmorexa [LIOK
67 . 1
CUCTEMATU3ALMA 3HAHUN 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O600ICHHE U 1 bubnmorexa [JOK
cucTeEMaTHU3aINA 3HAHUI 29.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

* Xumus, 8 xnacc/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3aarenbctBo «lIpocBemienne»

» Xumus, 9 xnacce/ I'abpuensa O.C., OctpoymoB WU.I'., Crankos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemenne»

Tabnuubl: [lepuoanyeckas cucrema XuMu4yeckux anementos J1. U.
MemnneneeBa, TabnIla paCTBOPUMOCTH, IIIEKTPOXUMHUECKHUNA PSJT HATIPSKECHHUSI

MCTaJJIOB

METOINYECKHUE MATEPUAJIBI JISA YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzauus-rpedoanuii-dOI"OC-ocHOBHOT0-00111€r0-00pa30BaHMUSL. -

Meroauueckoe-mocooue-mais-yaurens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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