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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH TIPEenogaBanusi yaeOHOro npeamMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pasmenaM M TeMaM MPOTPAMMBl 1O XHUMHH, OMNPESISIeT KOIUYECTBEHHBIE W
KauyeCTBCHHBIS XapaKTEePUCTHKU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpEeAesisieT BO3MOXKHOCTH TMpeaMera  Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHUMHH CIIY’)KUT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PECHHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
IUIIEBON U SKOJIOTMYECKOM 0€30IMacCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTEeIhbHOCTH,
AKCIICPUMCHTAJILHBIX UM HCCICIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3IJIsSIIa HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
HAay4HBIM 3HaHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJOIMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COoep)KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTHUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONMPEEIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHITUH
OPraHu4YeCKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CPOpMHpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TPENCTaBICHUM OO0 DIIEKTPOIUTHYECKOM JTUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHA K JIpyromy, BBINOJHAS (PYHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUYECKOrO MPUMEHEHUS] U MOJYy4YEHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABIECHUS O XUMHUYECKON COCTABIIAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToAaM TMO3HaHUsS B Hayke. M3yueHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kjaacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (POPMHpPOBAHME 3HAHUN OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTo mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHN MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAay4YHBIM METOJaM T[IO3HAHUS TMPH M3YYCHUU BEUIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOM U  y4eOHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OCBOCHHMM NPaBWJI 0O€30MaCHOr0 OOpalleHusi C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYeHHE MPUOOPEN TaKue 1, KakK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MNPUHATHIO DPEILIECHUH,
CIIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTH4eCKoe MpuOOIIeHHE
o0y4Jaromuxcss K CamMOCTOSATEIbHON MO3HABATEIBbHON JEATEIbHOCTH, HAayYHbIM
METOJIaM TO3HAaHMS, (POPMUPYIOUIUM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE ISl
Pa3ITUYHBIX BUJIOB JIESITEIHOCTH;

— (opmupoBanre oO0uiell (YHKIMOHAIBHON W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OICHUBATh SBIICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX TMPH PEIICHWHW MpoOJeM B TOBCEJHEBHOW KU3HU U
TPYOBOU JIEATEIBHOCTH;

— ¢opMHpoBaHHE y OOYyYaloIUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHWYECKUX 3HAaHUW 7 BBIPAOOTKH DKOJIOTMYECKH
IeJIECOO0Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITENBHOCTH B ILEJAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHOM CPEbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISI U HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHusl.

OO0miee 4YMCIIO YacoB, OTBEAEHHBIX IS H3y4YEHUsT XHUMHUU HAa YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJZIEIHO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIBl. XHUMHYECKHE JJeMeHTbl. CHUMBOJIBI XHMHYECKUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHYECKOTO 3JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHM.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOHN MOCYA0H, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMamMu oOpallleHus ¢ JJabopaTOpHBIM 000PY/IOBAaHUEM, U3YUCHUE U OMKMCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIIOTOMN) SIBJICHUM, HAOII0IeHuEe U
OMHMCaHuEe MPU3HAKOB IMPOTEKAaHUS XUMHYECKUX peakiuil (paslioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paszlioKeHUE THUAPOKCHUIA
menu (1) npu HarpeBaHuu, B3anMoACHCTBHE Kene3a ¢ pacTBopom conr meau (11),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJIU, HAOJIOJIEHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMS MacChl, CO3JaHHE MOJICJIE MOJIEKYII
(IapocTepKHEBBIX).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHus). Oxcunmpl. [Ipumenenune xucmopoma. CrmocoOb



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yroillb M METaH. 3arpsA3HEHHE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacu€rsl Mo XUMUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepiienHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupozie ¥ B )KU3HU 4denoBeka. KpyroBopoTr Boabl B IPUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszyromue. Homenkinarypa okcumoB. Duznueckue M XUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccudukarnus xkucnor. Homenknarypa kucinor. Ouzndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctm MmertamuioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. HomeHnkiarypa coseil. PU3n4yecKkue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBs3b MEXK]Y KJIACCAMU HEOPTraHUYECKUX COCIUHEHHUM.

Xumuueckuit IKCnepuMenm:

KAueCTBEHHOE OINpEJIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAaHWE WX CBOWCTB, MOJy4Ye€HHE, COOMpaHUE, PACMO3HABAHHE U U3YYCHHE
CBOWMCTB BOJ0Opoya (TOpeHHe), B3aumMojeicTBre Bojoponaa ¢ okcuaoM menu (1)
(BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEpPUAIOB), HAOJIOAECHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyieM ©  KalblKeM) (BO3MOXXHO HCIOJb30BAaHHUE BUJIEOMATEPUAIIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEaKUMi HEUTPAIHU3aLNH, ITOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KJIACCU(DUKAIMA XUMUYECKUX djeMeHTOB. [loHsiTHe O
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrtembl xumuueckux 3naemMeHToB [. M. Menneneesa. [lepuoabt
u rpynnbl. OU3NUECKU CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOJIA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckoin cucremsl [l. WM. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOTO
3JIEMEHTa 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuogndyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
IrpaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAss YW HEMOJSApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHE OO0pa3LUOB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJIEHCTBHE
TUIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIMMX eCTECTBEHHO-HAaYyYHBIX
MOHATHUH, TaK W MOHATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHUE BEIECTBA, ra3, (GM3MUECKHUE BEIUYHHBI, ¢IUHHUIIBI
U3MEPEHUSs, KOCMOC, IJIaHEThI, 3BE3/1bI, ColHIIE.

buonorus: dorocunres, Apixanue, buochepa.

I'eorpadusi: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
MOJIE3HBIE UCKOMAaE€MbI€, TOILUIUBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKAasi peakusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, Kalaus, KaJIbIUs U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIecTBa: BHUJbl XUMHYECKOW CBSI3U. THUMBI KPUCTAITMYECKHUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIUXCA K pa3IdyHbIM KJIacCaM HEOPraHUYeCKHUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BEIIECTB.

Kiaccudukanys XuMU4eCcKUX peakiuid Mo pa3IMuyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeruioBomy 3ddexTy, 1o
W3MEHEHHUIO CTEMEHEH OKHCIICHUS XHMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocTu xumudeckon peakuuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOTreHHBIX M TeTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsaTrne 0 XuMu4eckoM paBHoBecuu. DakTopswl,
BJIUSIIOIIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIBPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH,  AJICKTPOHHBIM  OayaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBneHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA C  HCIOJb30BAHHUEM  METOJIA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuyeckon cBs3u. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe dJIEKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIM HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakiud Ha MOHBI. [oHATHE O TUAPOIU3E COEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHUs  pPEeaKIUid  HOHHOTO  oOMeHa
(oOpa3zoBaHMe oOcajKa, BBIICICHHE Ta3a, oOOpa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTa/uibl U MX COeIMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeMCTBUE € MeETAJIaMHM, HEMETalIaMH, IIelo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, MOJIYyYEHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA Ha OpPraHW3M 4YejoBeKa. BakHeilune XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U CePhl. AJIOTPOITHbIE MOAUDUKAIIMN KUCIOPOa
U cepbl. XUMUUecKue cBoiicTBa cepbl. CepoBOIOpPOA, CTpOEHHUE, (PU3NYECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Iprumenenue cepHo KUcIoThl. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadyecTBE MMHEPAJIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup docdopa (V) u dpochopHas Kuciaora, GU3HIeCKre U XUMHIECCKHE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mras xapakrtepuctuka smeMeHToB |IVA-rpynmbel. OCoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALNH, PACHPOCTPAHEHUE B NpHUpPOAE, (HU3UYECKHE U XUMUYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rino0anbHOrO TMOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, dTaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepaboTku (OEH3MH), MX pOJib B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poaM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuHeHuss KpemHHUs B mpupone. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaXKalmue (PU3NYEeCKUe U XUMUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOICHHE Mpollecca OOYIIIMBaHUS caxapa Ioj JCHCTBUEM
KOHLICHTPUPOBAHHOW CEPHOM  KMCJIOTBI, HW3y4YEHHE XUMHUYECKHUX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu a3zora, (ochopa MU HUX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA M (ochaT-uoOH U M3y4yeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOWCTBOM NPOTHBOras3a, MojiydeHue, cOOMpaHue, paclo3HaBaHUE U U3Yy4YCHUE
CBOWMCTB YIJIGKHUCIIOTO Ta3a, MPOBEJECHNE KAaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO6mias xapakTepuCTHKa XUMHUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHuss B llepumognueckor cucreme XxXumuuyeckux isiemeHtoB /[l U.
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTaioB. MeTajndyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TONIy4eHHUs MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Kopposud. CruiaBbl (CTaylb, YyryH, AIOPaTIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIILIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCHUIIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HHE B Ipupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMa, HaxoxJaeHue B mnpupoge. duszuueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHHSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKcubl, TuapoKCcH bl U coiu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJIEWUCTBUSI OKCHA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHHWE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIM{ HA WMOHBI: MArHUs, KAJIbLHUs, AIFIOMUHUA, [IMHKA, JKEJIe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIEOBAaHNE aM(DOTEPHBIX CBONCTB TMAPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METaJUIbl U UX COETUHEHUS.

XuMHA M OKpYKaKOLIasa cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpefenbHas JO0myCTUMAast
KOHIIeHTpalus BeuiecTs, nainee — [1/IK). Pons xumuu B penieHnn 3K0JI0rM4ecKuX
npoosieM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTEepUaOB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepuasbl).

Mescnpeomemmnbwie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SIBISIOIINXCS CUCTEMHBIMH JIJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ dekT, TEXHOIOTUs, MaTEePUAIIBI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOYIPOBOAHUKH, JTUIJICKTPUKUA, (POTODIEMEHT, BEMIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIIINYECKas
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00pEeHUs, MUKPORJIEMEHThI, MaKpO3JIEMEHThI, MUTATEIbHBIC BEILIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PpE3yJabTAaThl OCBOCHHSI MPOrPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIIbHOM JE€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, TPUHITBIMU B
oOIecTBe MpaBUJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIugHOCTHBIE  pe3ynbTaThl  OTpPaXalOT  TOTOBHOCTb  OOYYaroIIMXCs
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclIMpeHue OmnbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIECTBa, CIOCOOHOCTH BIAJETh JAOCTOBEpPHOW MH(OpmMarmen o
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE, KOMMYHHKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIIENOBATEIbCKOM, TBOPUYECKOM W JAPYrMX  BHJAX
JeSTEeNHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW MAEATENHHOCTU TMPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAECHHWE M TMOCTYNKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYCCKHUE TPEJCTABICHUS O BEIIECTBE M XWMHUYECKOH pPEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTE/IbHbIC MOTHBBI, HalPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YUTATEIbCKON KYJbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEILHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEeHHIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHHA U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUSI TPAaBWI OE30MacHOCTH TIPW  OOpaIeHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUISCKOMY M3YUCHHIO TTPOodeccuii U Tpyaa pa3IndHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
VHIUBHUIYAJILHON TPACKTOPUH MPOJODKCHHUS 00pa30oBaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[€1€CO00pa3HOEe OTHOIICHHE K MPHPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHUS
npaBmII 0€30ITaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJydaeMble MPU M3yUYCHUU XUMHUU, IS
peIlIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOTHON CPeloH, I TIOBBIIICHUS
YPOBHS  DKOJOTWYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMETHBIX pPE3YIbTaTOB BBIICISAIOT 3HAYMMBIC JIJIS
GopMUpOBaHUS MHUPOBO33pEHHUsI OOIIEHay4YHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPeAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPHU3HAKK, YCTAaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHUSMHM), HCTIOIH30BATh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIIacCU(PUKAIIMA XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
YCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yYCHHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPECTABICHUN BBISIBIATH U XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

OpUOOpETeHHe OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUCHUYECKHX DOKCIEPUMEHTOB, YyMEHHE HaOJIogaTh 3a XOAOM Ipoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TOIYIAeMYI0 M3 Pa3HbIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IUYHBIC METOJbl U 3aIlPOChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOT'O UCTIOJIB30BAHUS PA3TMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh MW AaHAJIM3UPOBATh B Tpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHUSl 3aJlaBaTh BOMPOCHl (B XOJ€ Juanora W (Wiu) AMCKYCCHH) IO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHSA  TPEICTABIATh  IOJNYYEHHBIE  pE3yJIbTaThbl  [103HABATEIHHOM
NEATETbHOCTY B YCTHBIX W IHMCbMEHHBIX TEKCTax; JAeNiaThb MPE3EHTAILUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W HCCIEIOBATEIbCKOW  JIEATEIIbHOCTH  MPU  PEUICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryiasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITENBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/Ja4, CAMOCTOSTEIbHO COCTABISATh WJIH KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUM 3aJaHU.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHUCA Hay4dHbI€ 3HAHMS, YMEHUS U CIIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEIBHOCTY MO  TOJYYEHHIO HOBOI'O  3HAHUS, €ro HUHTEepHpeTaluH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOydenusi B 8 kiacce npeiMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpPOIHASI M HEOIHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsl XUMUYECKOro 3JIeMEeHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHYECKasl peakius, Kiaccupukamusi peakiuil: peaxkiuu
COCAMHEHUS, PEAKIHUH PAa3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEaKIUU
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBsI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAaccoBas J0Jisl BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBjieHus (opMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM IO
dbopmynamM, BHA XHUMHYECKOW CBS3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX 3JIEMEHTOB OT WX NOJOXKEHUs B llepumoamueckoil cHCTeMe,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATHL W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3JInyaTh T[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynmna)», maneie u
OOJIBIIIEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij fAjipa, 001iee Y1cio dJIEKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JIEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KiIacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAOJIOJEHUE, U3MEpPEHUEe, MOAEIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUS  XUMHYECKONM  TOCYlIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHCJIOPOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, herondTanenH, METHIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

packphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHATHH: XHMHUYECKUI
DJIEMEHT, aTOM, MOJIEKYJId, WOH, KaTHOH, AaHHWOH, NPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuy, MOJlb,  MOJIAPHBIM ~ O0BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] JUCCOLMALMS, PEAKUUA HOHHOIO
oOME€Ha, Karaau3arop, XWUMHUYECKOE paBHOBECHE, OOpaTuMmble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTANIMYECKAass penieéTka, KOppo3usi METaIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUA U
MPUMEHSITh 3TU TOHSTHUS NMPU ONMKUCAHUM BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XHMMHYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEAMHEHUU Mo ¢opmyriaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona [[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONBIIME TEPUOMBI, COOTHOCHUTH
00O3HaUeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOAMYECKONM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JJIEMEHTOB U UX COCAWHEHUN B
MpeAeax MaJIbIX MNEPUOJIOB U IJIaBHBIX NOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEINIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKHUCIIEHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOJATBEPKAAS OIMHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI04YEHN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLIUA MOHHOI'O



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMHUYECKON PEaKITUN;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJNTh  PEAKIMH, IOATBEPKIAIOIIME  KA4eCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIE OIEpPAllMF MBICITUTEIBHON JAEATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, MU3MEPEHHUE, MOJCSIMPOBAHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 1 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso00.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmaorexa LIOK
p P https://m.edsoo.ru/7f41837c¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso0o.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'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 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero HU3yYeHus o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
BBoanblil uHCcTpYKTa)k o Th npu
padore B kabuHeTe xumuu. [Ipenmer 1 bubnnorexa [IOK
XUMUHU. POJIb XUMUU B )KU3HU 03.09.2024 | https://m.edsoo.ru/ff0d210c
yejioBeka. Tela U BemecTna
IlonsiTue 0 MeTO/IaX MO3HAHUS B 1 bubmuorexa [IOK
XUMUU 06.09.2024 | https://m.edsoo.ru/ff0d227e
IIpakTnyeckas padora Ne 1
«[IpaBuna paboTsl B 1abopartopuu U 1 1 bub6mmorexa [IOK
npuéMBI 00paIeHHS ¢ JIAOOPATOPHBIM 10.09.2024 |  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Uuctele BemecTBa U cMecH. CriocoOsl 1 bubmuorexka [IOK
pasaeneHus cMecen. 13.09.2024 | https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2
«Pl:ls €JICHUE CMepceﬁ (Ha mpumepe 1 bubmmorexa LIOK
8 . PHMED 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
ATOMBI U MOJICKYJIbI 1 bubmmorexa LIOK
Y 20.09.2024 | https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE PJIEMEHTHI. 3HAKU 1 bubmuorexa [IOK
(CMMBOJIBI) XMMHUYECKHX AJIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8
[IpocThie u ciioXHBIE BEIIECTBA 1 bubmoreia LIOK
P H 27.09.2024 | https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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bubmuorexa [IOK

9 ATOMHO-MOJIEKYIIIPHOE YUYCHUE 01.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTABA BELIECTB.
10 Xumnueckas popmyna. BaneHTHOCT bubamorera LOK
pMyHa. 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHX JIECMEHTOB
11 OtHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAST MOJIEKYJISIpHAst Macca 08.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10519 XMMHAYECKOTO butmmoreka [IOK
3JIEMEHTa B COEUHEHUH 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Mouib. bubmuorexa [IOK
Mounsiprast macca 15.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3UYECKUE U XUMUUYECKUE SIBIICHHUS. bubmmoreka [IOK
XuMHUecKast peakiiust 18.10.2024 | https://m.edsoo.ru/ff0d37fa
[Tpu3Haku 1 yCI0BUS IPOTEKAHUS
15 XUMHUYeCKHUX peakuni [IpuzHaku u bubnmorexa LIOK
YCJIOBUSI MPOTEKAHUSI XUMHUYECKUX 22.10.2024 | https://m.edsoo.ru/ff0d3al6
peakuit
16 3aKOH COXpaHEHHUS MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHEHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
BrruncieHus: KOJIu4ecTBa, MacChl
17 BEILIECTBA 110 YPABHCHHUAM XUMHUYECCKUX bubmorexa LIOK
HIeETBATo P 05.11.2024 | https://m.edsoo.ru/ffod5708
peakiuit
Kiaccudukamnms XuMIU4ecKuX peakiui
18 (coemuHEeHMS, Pa3I0KEHUS bubmaorexa LIOK
P ’ 08.11.2024 | https:/m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIA-
19 sHnukIoneauct. O0o0IeHne 1 bubnnorexa LHOK
] 12.11.2024 | https://m.edsoo.ru/ff0d40c4

cUCTeMaTHU3alusg 3HaHUU



https://m.edsoo.ru/ff0d2d50
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KonTtpoabsHnas padora Nel mo teme

bubmuorexa [IOK

20
«BemnecTBa U XUMHYECKHE PEAKIMID) 15.11.2024 | https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. Cocra
21 BO3 Ilyxa KI/II(\:/IJ'IOBJ —B 3neM:H: u bubmorexa LOK
Hyxd. oA 19.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusudueckre 1 XUMUYECKHE CBOMCTBA
22 KHCII0po/ia (peaKklMyu OKUCIIEHUS bubmorexa LIOK
poaa tpeait ’ 22.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
Croco0Bb! TOJIyUYeHUs KUCIIOPOa B
23 J1aboparopuu Zlqn OMLImnelfH(fcm bubmmorexa [OK
PATOpHH # 1Ip ' 26.11.2024 |  https://m.eds00.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3¢ ekt xumuueckoi
24 pEaKUuH, IIOHITHE O bubmmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U 29.11.2024 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKHUX PEAKIIHIX
To o (HedTh, yro €TaH).
25 321;1 J;I;ieéieq;}; ” aﬂzfofoéb?iro bubmorexa [OK
P VXS, 03.12.2024  https://m.edsoo.ru/ffod4c4a
MPeIOTBPALLECHUS
IIpakTnyeckas padora Ne 3 no reme
26 «ITonmyuenne u cobnpaHue KUCIopoaa bubmmorexa [JOK
_ . P poAd, 06.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOMCTBY
97 Bonopoa — sneMeHT u npoctoe bu6mmoreka LIOK
BemecTBo. Haxoxaenue B mpupoe 10.12.2024 | https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKkre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [IOK
Bojopoaa. [Ipumenenne Bogopoa 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 TloustTre 0 KUCIOTaX U COIIX bubmmorexa [OK
17.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MOJTydeHHUsT BOJAOPOIa B bu6mmoteka [JOK
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naboparopuu. [Ipomexxyrounas 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
KOHTpOJIbHas paboTa
IIpakTyeckas padora Ne 4 no teme
31 «[lony4enue u cobupanue BoAOpoaIa bubamorera LOK
Y 1P HOPOAE, 24.12.2024 | https://m.edsoo.ru/ff0d4f42
U3YYEHHE ero CBOMCTBY
39 Mounsipabiit 00BEM ra3oB. 3aK0H bubmmorexa LIOK
ABoraapo 27.12.2024 | https://m.edsoo.ru/ff0d542e
HHcTpyKTAaXK 10 TEXHUKE
0€30MacHOCTH B KaOUHeTe XMMHUMU.
33 Beruncnenus 00bEmMa, KoJrudecTna bubmmorexa [IOK
’ 10.01.2025 | https://m.edsoo.ru/ff0d55a0
BEIIECTBA ra3a Mo ero H3BECTHOMY
KOJINYECTBY BEILIECTBA WM 00BEMY
Beruucnenust 00b€MOB ra3oB 1o
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmmorexa [IOK
b pediin 14.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH ra30B
35 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubnuorexa [IOK
BOJBI 17.01.2025 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocnoBanwuii. [lonsrue 00 bubmmoreka [JOK
WHIUKATOpax 21.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Haceime e
37 u Hle[:HacmpeH?HSHTacT;o BI S bubmmorexa [IOK
- PACTROPHL 24.01.2025  https://m.edso0.ru/ff0d5b40
MaccoBas 101 BeIlleCTBa B pacTBOpE
IIpakTnyeckas padora Ne 5 no reme
38 «IIpuroroBieHue pacTBOPOB C bubnmnoreka [JOK
onpeeNEHHON MacCOBOM JT0ei 28.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontpoabHas padora Ne2 mo reme bubnmnoreka [JOK
«Kucnopoa. Bonopoa. Boxa» 31.01.2025 | https://m.edsoo.ru/ff0d6342
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Oxkcupl: COCTaB, KiIaccuUKaIus,

bubmuorexa [IOK

40
HOMEHKJIaTypa 04.02.2025 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [JOK
’ P 07.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KJIacCUpUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
43 Ilony4yeHnue U XUMUYECKUE CBOMCTBA bu6muoteka LIOK
OCHOBaHUI 14.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnmnoreka [JOK
HOMEHKJIaTypa 18.02.2025 |  https://m.edsoo.ru/ffOdfee2
45 IlosnydeHnue U XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHCIIOT 21.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATYpa,
46 CHOCOéI)II) HiJ'I )eHI/Iﬂ XI/IMI/I‘{Z(I,‘)KI/IG bubmorexa [JOK
y YL 25.02.2025 |  https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTyeckas padora Ne 6.
47 Pemenne 3xcrnepuMeHTAJIBHBIX bubnmnoreka [JOK
3aaa4 1o teme «OCHOBHbIE KJIACChI 28.02.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHU4YeCKUX COeTMHEeHU»
48 ['enernueckas CBA3b MEXKy KilacCaMHU bubmuoreka [IOK
HEOPraHUYECKUX COCTUHEHUI 04.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06001eHre 1 cucTeMaTru3arus bubmuorexa [IOK
3HaHUI 07.03.2025 | https://m.edsoo.ru/00ad9ch2
Kontpoabnas padora Ne3 mo teme
50 "OCHI(:BHBIe Knpaccm bubamorera LOK
. 11.03.2025 | https://m.edsoo.ru/00ad9ela
HEOPraHu4YecKHX coeMHeHUit
51 [lepBbIe MOMBITKU KIacCHPUKAITUN bubnuoreka [IOK
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XUMUYECKHX IeMEHTOB. [loHATHE O 14.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOAHBIX AJIEMEHTOB
[Tepuoauueckuii 3aKOH U
52 Ilepuonnueckas cucreMa XUMAYECKAX bubmiorexa LOK
pHoA 18.03.2025 | https://m.edsoo.ru/00ada52c
aneMeHToB [. 1. MenneneeBa
53 Ilepuoapl, TPYIIIEL, DOATPYIIIEI bubnmorexa [JOK
PHOJBL, TPYHTIBL, TOATPYH 21.03.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bu6muoteka LIOK
saep. M3oronsl 25.03.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
55 aToMOB 31eMeHTOB lleprognueckoit bubmmorexa [OK
pHoA 28.03.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MeneneeBa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 10 €ro MOJOKEHUIO B bubnmoreka [JOK
[Tepunonnueckoii cucreme /1. . 08.04.2025 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHUS HayKu U nipaktuku. /. 1. bubmmoreka [JOK
MeHneneeB — y4€HbIN, IeAaror u 11.04.2025 | https://m.edsoo.ru/00ada96e
TpaKIaHIH
DIEeKTPOOTPULIATETLHOCTH ATOMOB
58 XAUMHAYECKHUX DJIIEMEHTOB/ bubmorexa LIOK
. 15.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas padboTa
59 Honnasg xumuueckas CBsI3b bubmorexa LOK
18.04.2025 | https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossipHasi XUMHAYECKast bubnnorexa [IOK
CBSI3b 22.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoasipHas XUMUYECKAs bubmuorexa [JOK
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CBSI3b 25.04.2025 | https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CTenets okucIeHHs L 29.04.2025 https://m.edsog ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIbHbBIE 1 bubnuorexa [JOK
peakuu 06.05.2025 | https://m.edsoo.ru/00adb076
bu6nunorexa LIOK
o4 ORUCIHTEIH 1 BOCCTAHOBHTEIH L 13.05.2025 https://m.edsog ru/00adb076
KontpoabHas padora Ne4 mo teme
65 «CtpoeHue aToma. XumMmnueckasi 1 bubamorera LOK
16.05.2025 | https://m.edsoo.ru/00adb486
CBSI3bY»
Peze i .
66 CHCTE;I;I;I;ZEZE 332?1?1?1;1 ;{f:rlc/)llaaﬂ 1 bubmorera [JOK
KOHTpOTBHAs paGoTa 20.05.2025 | https://m.edsoo.ru/00adb33c
67 Peseprubiil ypok. O6001eHue 1 1 bubnmnoreka [JOK
CHCTEeMAaTH3alMs 3HaHUI 23.05.2025 | https://m.edso0.ru/00ad9ch?2
68 PezepBHblil ypok. O6001IeHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHuil 23.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KVIIACC

KoaunuectBo yacos DJIeKTPOHHbBIE
Ne Hara undposbie
w/n Tema ypoka Beero Konrpoabnbie | IlpakTtuyeckue n3yenus oBpasoBaTeIbHBIe
padoThI padoThbI
pecypchbl
BBoanblii uHCcTpYKTaK 10 Th npu
padoTte B kKaOMHeTEe XUMHUM.

1 Ilepnonnueckuit 3aKoH. 1 bu6nuorexa [IOK
[lepuonnueckas cucrema 02.09.2024 | https://m.edsoo.ru/00adb59e
XUMHUYECKHX AnnemeHToB Jl. 1.

Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 bubamorera LOK
. 04.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Krnaccugukanus u HoMeHKIaTypa 1 bub6mmorexa [LIOK
HEOPTraHMYECKUX BEIIECTB 09.09.2024 |  https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckon CBSI3U U TUIIBI 1 but6mmoreka [IOK
KPUCTAJNINYECKUX PEIIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
Bxoanas koHTpoJIbHasi padoTa Nel

5 no reme «IloBTOopeHue u 1 1
yriy0JieHrue 3HAHU OCHOBHBIX 16.09.2024
pa3jaenoB Kypca 8 kiaccay

5 Kiaccudukamnms XuMUIecKux 1 bu6mmoreka LIOK
peaKkuil Mo pa3InyHbIM IIPU3HAKAM 18.09.2024 = https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XMMHUYECKOMN

7 peakuu. [IoHATHE O TOMOT€HHBIX U 1 bubamorera LOK

23.09.2024 | https://m.edsoo.ru/00adbe9a

T'CTCPOICHHBIX PCAKIUAX
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IlonaTue 0 XUMHYECKOM
PaBHOBCCHHU. q)aKTOpI)I, BIIMAOIIUC

8 Ha CKOPOCTH XUMHUYECKON PEAKIIUU U bubmaorexa LHOK
P bearh 25.09.2024 | https://m.edsoo.ru/00adc28c
MOJ0XKEHNE XUMUYECKOTO
paBHOBeECHS
9 OKHUCIUTEITFHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [IOK
peakiuu 02.10.2024 | https://m.edsoo.ru/00adcade
Teo SIEKTPO €CKOl
10 HCS(I)’I ’IH;I I/I;p CJII/IPJIITLI;I{II{,Ie u (I:/Ina6LIe Bubmaorexa ITOK
A HHAHHH. 07.10.2024 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaknil Bubmiorexa ITOK
P peart 09.10.2024 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMU B CBETE NPEIACTABICHUMN bubmmorexa LIOK
00 2JIEKTPOIUTUYECKON 14.10.2024 | https://m.edsoo.ru/00add5d8
TUCCOIAINN
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 pencraBieHuil 00 bubmaorexa LIOK
peA . 16.10.2024 | https://m.edsoo.ru/00add8b?2
AJICKTPOJIUTUYECKON JUCCOIHAITIT
14 TTousiTue o ruaponuse conen Brbmorexa LIOK
AP 21.10.2024 | https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CHCTEMATH3AIINAS bu6mmoreka LIOK
3HAHUH 23.10.2024 | https://m.edsoo.ru/00addd12
IIpakTHueckas padora Ne 1.
16 <<PIZ’:H_IGHI/I€ C-)KCHepI/IMeHTaJIBHBIX Bubmorexa LIOK
P 06.11.2024 | https://m.edsoo.ru/00addbfa
3a1au»
17 KontpoabHas padora Ne2 mo reme bubnmnoreka [JOK
«JIEKTPOTUTHYECKAS 11.11.2024 | https://m.edsoo.ru/00addecO
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JUCCOLUAIIUA. XHUMHYECKHe
peakuum B pacTBOpax»

OO0r11ast XxapaKTepUCTHUKA TAJIOTCHOB.

bubnunorexa LIOK

18 XHMHHCCKHE CBOHCTBA Ha MpHMEpe 13.11.2024 | https://m.edsoo.ru/00addfe2
XJIopa
XnopoBoaopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHUE CBOMCTBA, [IOJIYUECHUE bubmorexa IOK
> HOIYA ’ 18.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHECHHE
IIpakTyeckas padora Ne 2 o
20 teMe «IlomydueHune coJITHOM KUCIIOTHI bubmmorexa [OK
YACHE ’ 20.11.2024 | htps://m.edso0.ru/00ade348
W3YYCHHE €€ CBOWCTBY
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKHUX PEAKIUH, €CIIU OOUH U3 bubmmorexa [OK
pearti, A 25.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JiaH B H30bITKE
29 OO6mras XxapakTepHUCTHUKa DJIEMEHTOB bubnmnoreka [JOK
VIA-rpynnsl 27.11.2024 | https://m.edsoo.ru/00ade64a
AJ0TpONHBIE MOIU(DUKALIUY CEPBI.
93 Haxoxnaenue cepbl 1 €€ cCOeTUHEHUI bubmuorexa [IOK
B MPUPOJIe. XUMHUUYECKHE CBOMCTBA 02.12.2024 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj, CTpOCHHE, bubmuoreka [IOK
(bu3mdYecKre U XUMHUIECKHE CBOWCTBA 04.12.2024 | https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHasi KUCITIOTa,
25 ¢u3nueckue u XUMUYECKHE bubmorexa LIOK
N 09.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHECHHE
XUMHUYECKUE pPEeaKIUH, JEKAIIUE B
26 OCHOBE II OMIfI)H_U'IeuHHOFO cn:io6a Bubmorexa ITOK
P 11.12.2024 | https://m.edsoo.ru/00adec8a

MOJIYYCHUA cepHoﬁ KHCJIOTHI.



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XUMUYECKOe 3arpsi3HeHue
OKpY>Karolleu cpeabl COETUHEHUSIMU
cepbl

Briunciaenue MaccoBOM J0JM BBIXO1a

butmmoreka [IOK

21 MIPOJYKTa peakiuu 16.12.2024 | https://m.edsoo.ru/00adec8a
OO6m1as xapakTepHUCTHUKA SJIEMEHTOB
)8 VA-rpynmnsl. A3or, bub6mmorexa LIOK
pacrpocTpaHeHHE B PUPOJIE, 18.12.2024 = https://m.edsoo.ru/00adeea6
(u3nueckue u XUMUYECKHE CBOWCTBA
AMMHaK, ero Gpu3ndecKue u
29 XUMUYECKHE CBOMCTBA, MOJTyYeHUE U bubnnoreka [JOK
npuMmeHenue. [Ipomexyrounas 23.12.2024 | https://m.edsoo.ru/00adf004
KOHTpOJIbHAsI padoTa.
IIpakTuyeckas padora Ne 3 o
30 teme «[loydeHne ammuaka bubmmorexa [JOK
. ’ 25.12.2024 | https://m.edsoo.ru/00adf180
M3yYEHHE €ro CBOWCTBY
HNHCcTpyKTaX MO TEXHUKE
31 0€301acCHOCTH B KaOWHETE XUMUH. bubmmoreka [JOK
A3oTHas KucioTa, €€ Gu3ndeckue u 13.01.2025 | https://m.edsoo.ru/00adf306
XUMHYECKHUE CBOMCTBA
Hcrnonbs3oBaHre HUTPATOB U COJIEU
aMMOHHSI B KQUe€CTBE MUHEPATBHBIX
32 ynoopeHuii. XumMmudeckoe bubmmorexa [IOK
. 15.01.2025 @ https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYKaroueil cpebl
COCJIMHEHUSIMH a30Ta
®ocdop. Oxeun pocdopa (V) u
33 (I)OC((II))OII))Ha}I KI/I?JI((I))Ta,q)(I)I/IiSI/I(LIeiKI/Ie " bubamorera LOK
20.01.2025 | https://m.edsoo.ru/00adf68a

XHUMHUYCCKUC CBOfICTBa, IIOJIYYCHHEC
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Hcnonp3oBanue dhochatos B
KauecTBE MUHEPATBHBIX YI00PCHHUH.

bubmuorexa [IOK

34 3arpsisHEHUE TPUPOTHOM Cpeb 22.01.2025 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yriepon, pactipocTpaHeHHE B
35 npnpﬁz{e, (Il))nanrt){ecxrl)/le 1 XUMUYECKUE bubmmorexa LIOK
- 27.01.2025 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaeponaa, ux Gpu3ndeckue u
36 XAMUYECKHE CBOMCTBA. bubmmoreka [IOK
DKOJIOTHYECKUE TTPOOIEMBI, 29.01.2025 | https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKCHIoM yriiepoaa (1V)
37 YroapHas KUCIIOTa B €€ COJTU bubmorera [JOK
03.02.2025 | https://m.edsoo.ru/00ae006¢
IIpakTnyeckas padora Ne 4 mo
38 Teme "I[losryueHne yriiekucjoro bubmmorexa LIOK
raza. KauecrBennas peakuus Ha 05.02.2025 | https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
[lepBoHayanbHbBIE MOHATHUS 00
39 OpraHWYECKHX BEIECTBAX KaK O bubmmorexa [JOK
10.02.2025 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepoaa
40 KpeMmuuii u ero coenunenus bubamorexa [IOK
12.02.2025 | https://m.edsoo.ru/00ae080a
IIpakTnyeckas padora Ne 5.
41 Pemenue 3xkcnepuMeHTAIbHBIX bubnmnoreka [JOK
3a1a4 no reme «BaxkHeimue 17.02.2025 | https://m.edso0o.ru/00ae0bf2
HEMeTAJLIbI i HX COeTMHEHH D
42 KontpoabHas padora Ne3 no teme bubnuorexa [IOK
«BaxHeimue HeMeTaJUIbl U UX 19.02.2025 | https://m.edsoo.ru/00ae0el8
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COCAUHCHUA»

OO01mas XxapaKTepUCTHKA XUMUICCKUX
3JIEMEHTOB — METaJUIOB.
Meraunueckas CBs3b U

butmmoreka [IOK

43
MEeTaJUTMYECKask KpUCTAJUTMYECKas 24.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nvyecKre CBOMCTBA
METAIUIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DINEKTPOXUMHAYECKUHN DS, bubmmorexa [OK
p . P 26.02.2025 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIoB
O61ue crnocoObl MOTY4EHUS
MmetaiuioB. Cirasel. Beruncienus mo
45 ABHEHUIM XUMHUYECKUX PEAKIINI bubnuorexa [JOK
yp peari, 03.03.2025 | https://m.edso0.ru/00ae1156
€CJIM OJINH U3 PEareéHTOB COACPKHUT
puMecH
46 [TousiTHEe 0 KOPPO3UU METAIUIOB bubmmorexa [OK
PP 05.03.2025 | https://m.edsoo.ru/00ael1278
bubmuorexa [IOK
47
Lenotrere MeTaure: 10.03.2025 | https://m.edsoo.ru/00ael4b2
48 OKcuibl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [IOK
KaJus 12.03.2025 | https://m.edsoo.ru/00ael14b2
49 [Ieno4yHo3eMenbHBIE METAILIBI — bubmmorexa [IOK
KJIBIMA 1 MardHui 17.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxueiine coeTMHEHNS KAJIBIIUI bubmmorexa [OK
g H 19.03.2025 | https://m.edsoo.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATH3AIIHAS
3HAHUN 24.03.2025
52 JKEcTkOCTh BOJBI U CITOCOOKI €& but6mmoreka [IOK
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https://m.edsoo.ru/00ae15e8

YCTpaHCHUA 26.03.2025 | https://m.edsoo.ru/00ae1886
IIpakTyeckas padora Ne 6 o
53 teMe "JKECTKOCTE BOIBI M METOJIBI €8 buGnuorexa [JOK
" 07.04.2025 |  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
>4 Ao 09.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnuorexa [IOK
TUAPOKCHIA 14.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka LIOK
% AKeneso 16.04.2025 = https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIH JKeJie3a bubnnoreka [JOK
(1) u xene3a (1) 21.04.2025 | https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALMI
3HaHUHN 23.04.2025
IIpakTHyeckas padora Ne 7.
59 Pemrenne skcniepuMeHTaNbHBIX 3324 bu6mmoteka [IOK
1o Teme «BakHeHIre MeTaITbl B UX 28.04.2025 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Berurcnenus o ypaBHEHUSAM
XUMHUYECKHUX PEaKIIHii, €CITH OIUH U3
60 peareHTOB JaH B U30bITKE WU bubnnorexa [IOK
COZIEPKUT IpUMecH. Brruncnenus 30.04.2025 |  https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIU BBIXOJ1a IPOIYKTA
peaknuu
61 O06o00611eHre U cCTeMaTU3aus
3HAHUU 05.05.2025
62 KonTtpoabnas pabora Ne4 no reme
«BaxkHeiinme MeTaUTbl M X 07.05.2025



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

COCANHCHU >

63 BeniectBa u maTepuaisl B 1 bubnunorexa LIOK
MOBCEIHEBHOM JKM3HU YEJIOBEKa 12.05.2025 | https://m.edsoo.ru/00ae3f50

64 XHUMHUUYECKOE 3arpsA3HEHUE 1 bubmuoteka LIOK
OKPY’KaloIleH cpe/ibl 14.05.2025 | https://m.edsoo.ru/00ae4270

65 Ponw xumun B pemeHun 1 bubnnoreka [JOK
9KOJIOTUYECKUX MPOOIIeM 19.05.2025 | https://m.edsoo.ru/00ae4270
PesepBubIil ypok. O6001eHUE 1

66 CI/ICTEM&TI/IBZEI/IH 3HaHI/II;I[.I Hrorosas 1 bubmorexa LIOK

19.05.2025 = https://m.edsoo.ru/00ae0d0a

KOHTpPOJIbHAs paboTa

67 PezeprHblit ypok. O600mIeHNE U 1 bubnmorexa [IOK
CHCTEeMAaTH3alMs 3HaHUI 21.05.2025 | https://m.edsoo.ru/00adb33c

68 PesepBHelit ypok. O600111eHNE U 1 bubnuorexa [IOK
cucTeMaTH3aIHs 3HaHUI 21.05.2025 | https://m.edsoo.ru/00ad9ch?2

OBLIEE KOJIMYECTBO YACOB I10 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 OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus: 8-if ki1acc: 0a30BBIH YPOBEHb: YUCOHHK; 5-¢ H3AaHHE, TepepadoTaHHOE,
8 kimacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagko C.A. AKIIHOHEPHOE
obmiectBo «M3marenbctBo «IIpocBerienne»

* Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.

AxmmonepHoe oburectBo «M3marenscTBo «lIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Xumust. 8 ki1.: KoHTpoJibHBIE U TPOBEPOUYHBIE paboThI K yueOHuky O. C.
lNabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u
ap. - M.: Ipoda, 2017.

Xumus. 9 xi1.: KontponbHabie 1 ipoBepodHbie paboThl Kk yueoHuky O. C.
lNabpuensna «Xumusd. 9» / O. C. I'abpuensn, I1. H. bepe3skun, A. A. YmiakoBa u
ap. - M.: Ipoda.

INabpuensn O. C., Bockoboinukosa H. I1., AmykoBa A. B. HacTonbHas kaura
yaurtens. Xumus. 8 Ki1.: Merogudeckoe rmocooue. - M.: JIpoda.

IMa6puensn O. C., OctpoymoB U. I'. HactonpHas kaura yuurens. Xumus. 9 KiL.:

Meroauueckoe nocooue. - M.: Jlpoda.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

bu6mmoreka LJOK

https://m.edsoo.ru

Poccuiickas anexTponnas mkodia https://resh.edu.






