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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOy4eHMs, BOCHHMTAHMS M Pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMU y4e€OHOrO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTepUCTUKHU COJIep KaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOr o co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 HSBOJIOIMHU BEIIECTB B MPUPOJAE, O MYTIX PEHICHUs TJI00ATbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI IMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOMN 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COo/epKaHMsl  y4eOHOro  mpeaMeTra, KOTOPBIM  SABJISETCA  MeIarormuecku
aJanTHUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONMPEEIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O 0OIlIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMmbl O XUMUU 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 H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

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

— [lepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OHOTO
YPOBHA K JIpyromy, BBINOJHAS (PYHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHNS O XUMHUYECKON COCTABISIOMIEH HAYYHOW KapTUHBI MUpA B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buomnorus. 5—7 xiacce» u «Pusuka. 7 Kiaace».

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHNH K HAayYHbIM METOJaM TMO3HaHUSA T[IPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MPUOOPENH TaKue IeNd, KaK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PELIECHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HamNpaBJIICHHOCTh OOYyYeHHS Ha  CHCTEeMAaTHYEeCKOe MpUOOIIeHNE
o0y4Jaromuxcss K CamMOCTOSATEIbHON MO3HABATEIBbHON JEATEIbHOCTH, HAayYHbIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre oO0uiell (YHKIMOHAIBHON W €CTECTBEHHO-HAy4YHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSICHATH M OLECHUBATh SBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMHpoBaHHE y OOYyYaloIUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHMMaHUSl LEHHOCTH XHUMHUYECKUX 3HAHUM NI BBIPAOOTKH HKOJIOTHYECKHU
IeJIECOO0Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITENBHOCTH B ILEJAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEGHHMS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISI U HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHusl.

OO0miee YmMCIIO YacoB, OTBEAEHHBIX /I H3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IloHsTHe 0 MeTojax MO3HAHUSA B XMMHH. UHCTHIE BEIIECTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BajleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHMI[ BemiecTBa. Pacuérel mo QopMynam
XUMHYECKUX COCIMHCHMU.

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHWE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3JIokKEHUE TUIAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHUIUISIIMUSA, XpoMaTorpadusi, IPOBEACHUE OYUCTKH ITOBAPEHHOM
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kuciaopom — 3ieMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoa B npupojie. O30H — aJuIOTponHast MOAU(PHUKALIUS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

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

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepiienHble M1 HEHACHIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeanHeHuil. Oxcuabl. Knmaccudukanys
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccupukauuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnne KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumojaeicTeue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IM4YHOM pPAaCcTBOPUMOCTBIO, IIPUIOTOBJICHHUE PACTBOPOB C  OIPEIEIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHHE U3MEHEHHUsI OKPAaCKH MHJIUKATOPOB B PACTBOPAX KHUCIOT M IIETIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 10 TeMme «Baxuenmme Kiacchl HEOPraHHMYECKUX
COCIMHEHUI.

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

[TepBbie TOMBITKM KIAacCU(PHUKAIIMA XUMUYECKUX dJeMeHTOB. [loHsatue o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuonHass W JJIMHHONEpHOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB I10 IPYIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHnTHas (moJjsipHass ¥ HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

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

Xumuyeckuii IKCnepumMenm:

U3y4eHHe 00pa3lioB BEIIECTB METAVIOB U HEMETAJIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanust MeXINpeaMETHBIX CBS3€H NMpU H3yYEeHUM XUMUU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSTHUH, TaK ¥ TOHATHM, SABJSIFONIUXCSI CUCTEMHBIMH ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO6mme ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, AaHaliu3, CHHTE3, KIacCupUKalus, TNEePUOJIUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOEIIb, SIBIICHHE.

®uzuka: MaTepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIbI, PAIMOAKTUBHOCTb, MOJEKYJNA, SJICKTPUUECKUN 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, ra3, (pU3nuecKue BEIUYUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIMAEMBIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKasi peaKus

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB TNEPBbIX TPEX MEPUOAOB, Kallhsd, KaJIbLMsI M HX
COCIMHEHUI B COOTBETCTBUM C TIOJNOKEHHEM 3JIeMEeHTOB B llepuognueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSALIMXCS K Pa3IW4HbIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEeHETHYECKAs CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacTBYIOLIMX B pPEAKIMU BEHIECTB, MO TeIIOBOMY 3(GeKTy, Mo
U3MEHEHHIO CTEICHEW OKHCIEHUS XMUMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJEKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUHU. CocraBieHue  ypaBHEHUH



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Katnonsl, annoHbl. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3JMYHBIMU BHUJIAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W cojleil B CBETE€ MPEACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BOBMOKHO  HCIIOJB30BAaHWE BHUACO  MATEPHANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX — PEAKUUN
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs), paCcIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA Ha OpPraHW3M 4YeloBeKa. BakHehmme XJIOpUAbl U X
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (Pu3nyuecKkue u
XUMHUYECKUE CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



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

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumudeckue ceorictsa. Kpyropopor 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 TMPEACTABUTENS KJacca KHUCIOT M CHelupUYECKUe).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTpornHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka anemMeHToB |VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznuecknue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKUBBIE OpPraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojlyueHrue U mnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B OJKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX W
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITYy, B MIPOMBIIIUICHHOCTH. BakHeWIne CTpOUTENbHbIE MaTepUaNIbl: KEPaMHKA,



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

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOr€HUJIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Cyiabdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclo3HaBaHUE U M3Y4YCHUE CBOMCTB aMMHaka, IPOBEACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTANIMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiuiepeHa, O03HAKOMIIEHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CWJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX TMPOTEKaHMsS, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspkeHu MetaiioB. dusnyeckue U XMMUYECKHME CBOMCTBAa MeTailioB. O01mue
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

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



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

[[lenoyHO3eMENbHBIE METAUIBI MAarHUM W KAJIbLUUW: TIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxkenue B [lepuoanyeckoit cucreme XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMd METaVIOB W CIUIaBOB, HUX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOWMCTB KECTKOW BOJIBI, IpOLlecca TOPEHUS KEJI€3a B KUCIOPOJE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (111), menu (1), HaGnrOIEHNE U ONMCAHUE MPOLIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpPY:KaloUas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponp xumuu B perieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(pUKAIMs, TEPUOANYHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJA, SJEKTPUUECKUW 3apsl, MPOBOJHHKHU,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B E€IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yabTaThl  OTpPAXalOT  TOTOBHOCTh  OOYyYaloOlIUXCS
PYKOBOJICTBOBATBCSI CHUCTEMOW ITO3UTHMBHBIX IIEHHOCTHBIX OpHMEHTALMN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAy4YHOMY HAcCJICIMI0, TOHMMAHMs 3HAYEHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOW COBMECTHOM NEATEIbHOCTU IpU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE U TMOCTYNKH CBOMX TOBApUILEd C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIHME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTaBJISIOLINE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPENOM, O POJIM XMMUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJyYEHUE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOr, JIOCTYIMHBIMH TEXHUYECKHMMH CpPEICTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMHUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUST TPaBWJI OE30MacHOCTH TIPU  OOpaIleHUH C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHUHU, OCO3HAHHBIA BHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPOodeCCHOHATBHON NESITEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUMH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAaHHUE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJydaeMble MPU WU3YYCHUH XUMHUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOT0 MBIILJICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (HaKT, CHCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpa, ¥ YHUBEPCAJIbHbIC yUeOHbIC JIeHCTBHS (ITO3HABATEIIbHBIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUSI TPU OCBOCHUU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHUS TOHATUS (TMPEAMETHBIE U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIUu — MPU PENICHUH Y4eOHO-TTO3HABATENbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3YIaEMbIX MPOIECCaX U SIBICHHSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONBITa 10 IUIAHUPOBAHUIO, OpPraHWU3alMM W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICAOBAHUS, COCTABIISATH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypchl MHTepHeTa), KpPUTUYECKU OIICHUBATH MPOTUBOPEUYHBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENBHBIX 33714 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHE OMbITa B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOr0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEW MNPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEACTaBISATh  IOJNYYEHHBIE  pE3yJIbTaTbl  I[O3HABATEIBHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JEHCTBHUI, OIpEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CoNlep KaHMsl, YCTAHOBJIEHHOTO JaHHOW deaepanbHOl pabodeil mporpammon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYAIUsIX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
SAIpO aTOMa, JJIGKTPOHHBIM CJIOW aroma, aToMHasi OpOWTallb, PaaUyC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATUH U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCICHMsSI  DJIEMEHTOB B  OMHApPHBIX  COCAMHEHMUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE NEPUOAUYECKONM 3aBUCUMOCTH CBOICTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3jIn4aTh TIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMU XAPAaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peaKUuuu (10 YUCIy U COCTaBy YYAacTBYIOUIMX B pPEaKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MIPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

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

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEaKIMil, E€CTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU [0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M MPOBOAMTH  XMUMHYECKHE  DKCIIEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

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

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHSATHUWA: XHWMHYECKHMA
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAHOBUTENIb, OKHUCJIEHHE U  BOCCTAaHOBJICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUM U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWUYECKHX COEAMHEHUM, TUI KPHUCTAJUTUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0Ilee 4YHCIO0 DIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(DUITMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, TIOJATBEPXKAAsd OIMUCAHHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHS pCaKIWH, MOATBEPKIAIOMINX CYIIECTBOBAHHE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCSCKON PEaKIUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIIIEKHUCIIOro rasa);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, 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 5 bubmuorexa [IOK

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

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

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

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

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

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[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.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
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 JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [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 1 bu6nuoreka [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 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.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 okpy: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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontpoasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XumMuu B :KU3HU 1 bu6mmoreka [IOK
yelloBeKa. Tela u BellecTa https://m.edsoo.ru/ff0d210c
2 [TonsaTHE O METOMAX MO3HAHKS B XUMHH 1 bubmorexa OK
g https://m.eds00.ru/ff0d227e
[Mpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B J1a0OpaTOpHH U IPUEMBI 00paILCHHUS C 1 bubsmorera [IOK
patop P patl https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 UucTteie BemecTBa U cMecH. CrocoOb! 1 bu6nuoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTrdeckas pabora Ne 2 «Paznenenue
5 cMeceli (Ha mpuMepe OYMCTKY TTOBAPEHHOM 1 bubmmorexa [IOK
puMep P https://m.edso0.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBLH MOTICKY IR https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHE IEMEHThI. 3HAKHU (CUMBOJIBI) 1 bu6mmoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOXKHBIE BEIIECTBA 1 bubmorera [JOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJIIPHOC YUCHHE 1 bubmorera [IOK
y1Ap Y https://m.edso00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuorexa [IOK



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

Xumunueckas popmyia. BaneHTHOCTh aTOMOB
XUMUYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

11
OTtHOCHUTENBbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10y XUMAYECKOTO DJIEMEHTA B bubmuorexa [IOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecrBa. Monb. MoisipHast bu6nuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre U XUMUUECKHUE SIBJICHUS. bubnmoreka [IOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBUs IPOTEKaHUS bu6nuorexa [IOK
15 .
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELLIECTB. bubnmoreka [IOK
XHUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruucnenus KoaM4uecTBa, MacChl BEIIECTBA MO bubmuorexa [IOK
YPAaBHEHUSIM XUMUYECKUX PEAKLIUNA https://m.edsoo.ru/ff0d5708
Knaccudukarus XxuMruueckux peakiun
18 (coe I/IHq;HI/ISIH a3JI0KCHUS 3a1\I;e CLII{I/ISI bubmmorexa [JOK
8 P > SAMCTICHI, htps://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIOMOHOCOB — y4€HBlIii-
19 sHIMKIoNeucT. O600IIeHE 1 bubmmorera [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTHU3alus 3HAaHUH
KonTponbhas pabora Nel no teme «Bemecta bu6nuorexa LIOK
20
Y XMMHYECKUE PEAKLIUI) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB Bo3yxa.
21 KI/IC?'I?)XO — 3JIEMEHT U TIPOCTOE Beﬂy:CTBO bubmorexa [TOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O30H
22 duznvecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [IOK



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

KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPCHUE).
[Tousttuie 00 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0b! MoTy4eHus KUCI0poa B

bu6nmuoreka [IOK

23 71a00paTOPUH U POMBIIUIEHHOCTH. httos:/m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoia
TennoBoi 3¢ PEeKT XMMHUIECKOM PEaKIInH,
24 TIOHSITHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUYECKHIX PEAKITUIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar HSHGPEI/IG(I];OS . a, CIroco0bI z:ro bubmmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Ipaktuyeckas padora Ne 3 o Teme
26 «[TonyueHnue u cobupanue KUCiIopoaa bubmorexa IOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €ro CBOMCTBY
97 Bonopoa — anemMeHT u mpocToe BEIIEeCTBO. bu6nuorexa [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 Pu3nyecKue 1 XMMUYECKUE CBOMCTBA bubnmoreka [JOK
Bojiopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 HomsTite 0 KHCTOTAX 1 COMIX https://m.eds00.ru/ff0d50d2
30 Crioco0sI MoTydeHust BOAOPOIa B bubmuotexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
31 «ITonyuenue u cobupanme BoI0poOa bubamorexa [IOK
i onp HlOpoa, https://m.eds00.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N bubmuorexa [IOK
32 M 7 . AB
OJISIpHBIN 00BEM ra3oB. 3aKOH ABOTaIPO htts://m.edsoo.ru/ffod542e
33 Breruucnenust 00b€ma, KoTu4ecTBa BEIIECTBA bubmuotexa [JOK



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
https://m.edsoo.ru/ff0d542e

ra3a Io ero U3BeCTHOMY KOJIMYECCTBY
BEIIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

bu6nmuoreka [IOK

34 &
peakiumn Hzil OCHOBE 3aKOHA 00BEMHBIX httos:/m.edsoo.ru/ff0d5708
OTHOILICHUH Ta30B
35 OuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
36 i. IT
CoctaB ocHoBanwuii. [lonstue 06 nHANKATOpaX htts://m.edsoo.ru/ffod59e2
Bopa kak pactBopurens. Hacblennsie u
37 HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 101 bubamorexa [IOK
PACTBOPHL. https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[Ipaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre paCTBOPOB C OMPENCIEHHON bubmmorexa [IOK
P . . P p peat https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KonTponbhas padora Ne2 no teme bu6nuorexa LIOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiaccupuKanus, bubmuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHuUA: COCTaB, KJ1accuuKaIus, bubnmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlosnyyeHue u XUMHYECKUE CBOMCTBA bu6nuorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukarms, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK

45 [Tosryyenue u XUMHYECKUE CBONCTBA KUCIIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYPa, CIIOCOOBI bu6nuoreka [IOK
MOJyYEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTrueckas pabora Ne 6. Pemenue
47 SKCNEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUI»
48 I'eneTnyeckas cBs3b MEXAY KilacCaMHU bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edso0.ru/00ad9a50
bu6mmoreka [IOK
49 O06001IeHre U CUCTEMATU3aIUs] 3HAHUH
- H https://m.edsoo.ru/00ad9ch?2
50 Konrponsnas padora Ne3 no reme "OcHOBHBIE bubnuoreka [IOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKH KiTaCCHUPUKATTI
51 XUMHUYECKUX dJIeMeHTOB. [loHsITHE O rpymax bubmmorexa LIOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuonnueckas
52 cucTeMa XUuMUYecKux 3meMeHToB [[. 1 bubmorexa [TOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuobl, rpynmbl, TOATPYIIITHI bubmmorexa [IOK
PHOJRL, TPYIUIRL, HOATPYH https://m.edso0.ru/00ada52¢c
54 Crtpoenune atomoB. CocTaB aTOMHBIX SIIEP. bubnmoreka [JOK
NzoTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepnoanueckoii cuctemsr J1. Y bubmorexa HOK
P T https://m.edsoo.ru/00ada6bc
Menneneera
56 XapaKTepucTUKa XUMHYECKOTO 2JIEMEHTA T10 bubmuorexa [IOK
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ero noJyioxeHuro B [lepuoanueckoil cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro 3akoHa st

bu6nmuoreka [IOK

S DAsBITHA HayrH H,,HpauK Tz, /1. 1. 1 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, Mearor U rpakIaHuH

58 DNEeKTPOOTPUIIATETLHOCTH ATOMOB 1 bubnmnoreka [IOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6nuorexa [IOK
59 Hownas XUMHIECKas CBA3k 1 https://m.edsoo.ru/00adac34

60 KoBanenTHas nonspHasg XUMHUUYECKas CBI3b 1 bubmmorexa [OK
p https://m.edsoo.ru/00adaab8

61 KoBaneHTHAS HETIOIApHAS XUMHAYECKAsI CBA3h 1 Bubmorexa I{OK
p https://m.edsoo.ru/00adaab9

bubmuorexa [IOK
62 Crenenp okucenns 1 https://m.edsoo.ru/00adae28

63 OKHUCIIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIAN 1 bubmmorexa LOK
peaxit https://m.edso0.ru/00adb076

bu6nmuoreka [IOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds0o.ru/00adb076

65 Kontponbhas padota Ne4 o reme «CtpoeHue 1 bubnmoreka [IOK
aroMa. XUMHYECKas CBSI3L) https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O600111eHNE U 1 bu6mmoreka [IOK
cUCTeMaTHU3anusg 3HaHUU https://m.edsoo.ru/00adb33c

67 PesepBHrlit ypok. O60011eHNEe 1 1 bubnmoreka [IOK
cUCTEeMAaTH3aIHsI 3HAHWI https://m.edso0.ru/00ad9ch2

68 PezepHblii ypok. O6001eHne 1 1 bu6nuorexa [IOK
cUCTeEMaTHU3anusg 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bceero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
[lepnonnueckwuii 3akoH. [leprnoanueckas
1 crucTemMa XMMHUYeCKuX 3yemMeHToB /. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorera LOK
P P https://m.edso0.ru/00adb6b6
MepHOOB
3 Knaccudukanus u HOMEHKIaTypa 1 bub6mmoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMHUEeCKON CBSI3U U THITBI 1 bubmuorexa [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IToBTOpEeHue u yriydaeHue 3HaHUHI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca»
6 Krnaccugukanus XuMu4ecKux peakiuii no 1 bubnuorexa LIOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonaTHE 0 CKOPOCTH XMMHUYECKOHN PEAKIIUH.
7 IloHATHE O TOMOTE€HHBIX U F€TEPOT€HHBIX 1 bubmmorera LOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[loHsTHE O XUMUYECKOM PaBHOBECHHU.
8 @DaxTopsl, BIUAIOIINAE HA CKOPOCTh 1 bub6nmoreka [IOK
XUMHMUYECKON PEAKLUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS
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9 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnmoreka [JOK
peakuun https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIUTUYECKON JUCCOLIUALUN. bu6numorexa LIOK
CunbHble U crabble 3IeKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIui bubmorexa LIOK

yp peaxn https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT M OCHOBaHUM
12 B CBETE IpPECTABICHUI 00 bubmorexa LIOK
e . https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOLMAIITN
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTaBICHUN 00 JICKTPOTUTHICCKOU bubmorexa LIOK
pel P https://m.edsoo.ru/00add8b2
JTIACCOINAITAN
14 [Tonsatue o runmponuse cosen bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O6o00mIeHre U cUCTEMaTH3a 3HaHUN
HICHHE 1 CHOTCMATHSARITT SHATHH https://m.edsoo.ru/00addd12

16 [paktuyeckas padora Ne 1. «Permenune bu6numorexa LIOK
JKCHEPUMEHTAIBHBIX 332U https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «INEKTPOTUTHYCCKAS TUCCOITUAITHS bubmorexa LIOK

P A HHALI https://m.edsoo.ru/00addec0
XUMHUECKHUE PEAKIIUU B PACTBOPAX»

18 OO01mas xapakTepucTUKa raJoreHoB. bubmuorexa [IOK
XUMUYECKUE CBOMCTBA HA MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xopooaopod. ComnsiHast KHCIIOTa,

19 XUMHYECKHUE CBOMCTBA, MOJyICHUE bubmorera [JOK

> THOTYH ’ https://m.edso00.ru/00ade104
MIPUMEHEHHE
20 [IpakTrueckas padora Ne 2 o Teme bubnmoreka [JOK

«[TosyyeHue CoJIIHON KUCIIOTHI, U3yYEHUE €&

https://m.edsoo.ru/00ade348
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CBOMICTBY»

Brraucnenus 1o YPaBHCHUAM XUMHUUYCCKHUX

bubmuorexa [IOK

21 €aKIMi, eClIM OJIMH U3 PCarcHTOB JaH B
peartt A P A https://m.edsoo.ru/00ade488
M30BITKE
29 O6mas xapakrepuctuka 31emMeHToB VIA- bubnmoreka [JOK
IpyHIbI https://m.edso0.ru/00ade64a
AnnoTpornHbie MOIU(DUKAIINH CEPBI.
23 Haxo : €HHUE Cephl Hq:eé coe I/IHCII)-II/Iﬁ B bubmmorexa [IOK
e p f[ https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOWCTBA CEPhI
CepoBonopoi, cTpoeHue, Gpuznieckue u bubnmoreka [IOK
24 o
XUMHUYECKHAE CBOKCTBA https://m.edso00.ru/00ade802
25 Oxcunsl cepol. CepHast KUCIIOTA, (GPU3HUECKUe bubmuotexa [IOK
Y XMMHYECKHE CBONCTBA, MPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKllny, JIekKallle B OCHOBE
26 MIPOMBIIIIEHHOTO CII0co0a MoTy4eHus bu6nuorexa LIOK
CEepPHOU KUCIOTHI. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel Cpelibl COeAMHEHUSMHU CEPhI
97 Brruucienue MaccoBo 1011 BBIXO1a bubnmoreka [IOK
MIPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHTOB V A-
28 rpynmsl. A30T, paCIIPOCTPaHEHUE B IIPUPOJIE bubmorexa [IOK
PYHIEL » Pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
¢du3nyeckre U XUMUYECKUE CBOWCTBA
29 AmMuax, ero GpuznyecKrue 1 XuMU4ecKue bubnmoreka [IOK
CBOICTBA, MOJIYYEHHUE U IPUMEHECHHUE https://m.edso0.ru/00adf004
[Ipaktuyeckas padota Ne 3 o Treme
30 «[Tonyyenne aMMuaka, u3ydeHue ero bubamorera LOK
L > 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A30THas KUCIOTa, e€ pusmueckue u bubmmorexa [IOK
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XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAIIbHBIX YIOOPCHH.

bu6nmmoreka [IOK

32
XHUMHUYECKOE 3arPsI3HEHHUE OKPYKaAIOLIEH https://m.edsoo0.ru/00adf518
Cpellbl COeIMHEHUSMHU a30Ta
®docdop. Oxcun pocdopa (V) u pocdopHuas
33 KHCJIO0Ta, (GU3UYECKHE U XUMUIECKHE buommorexa LOK
L https://m.edso0.ru/00adf68a
CBOICTBa, MOJy4EeHUE
HcnonwszoBanue ¢pocdaToB B KauecTBE
34 MUHEpaJIbHBIX y00OpeHuil. 3arps3Henue bubamorera LOK
P N yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnoreka [IOK
35 .
¢bu3nyeckre U XUMUYECKHE CBOMCTBA https://m.edso0.ru/00adfd9c
Oxcuppl yriaepoja, ux pusndeckue u
36 XUMHYECKHE CBONCTBA. DKOJIIOTHICCKHE bubmuorexa [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHUJIOM YIIIEpoa https://m.edsoo.ru/00adfebe
(V)
N bu6nmmoreka [IOK
37 b%
FOTBHAT [HEOTa 1 €e CoMt https://m.edso0.ru/00ae006¢
[IpaxTrueckas pabora Ne 4 o Teme
38 "[lonydeHue yrieKucioro ra3a bubmmorexa LOK
- - ) " https://m.eds00.ru/00ae027e
KauecTBenHnas peakuus Ha KapOOHAT-UOH
39 [lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX bubnmoreka [JOK
BEIIECTBAX KaK O COCMHECHUSX yriIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coenunenust bubmmorexa LOK
P A https://m.edso00.ru/00ae080a
41 [IpaxTrueckas padora Ne 5. Pemenue bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME

https://m.edso0.ru/00ae0bf2
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«BaxHenme HeMeTamIbl 1 uX COCAUHCHUA»

KonTponbhast pabora Ne3 no Teme

bubmuorexa [IOK

42 «BaxkHenme HeMeTauibl U UX COSIMHEHUS» https://m.edso00.ru/00ae0e18
OO01mas xapaKTepUCTHKa XUMUYIECKUX

43 3JIEMEHTOB — METaJUIOB. MeTajuindeckas bubnmoreka [JOK
CBA3b U METaJUIMYECKask KPUCTAJUIMYECKast https://m.edso0.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METANIOB
XUMUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUECKHIA Psii HAMTPsHKEHUN bubmorexa LIOK

https://m.edso00.ru/00ae1156
METaJIJIOB
OO6mme cnocoObI MOTYYSHHS] METAIIOB.

45 Crnnasel. Berunciaenus o ypaBHEHUSIM bub6nmorexa [IOK
XUMUYECKHUX PEAKLUHU, €CIIU OUH U3 https://m.eds00.ru/00ae1156
pPEareHToB COACPIKUT MPUMECH

46 [lonsiTue 0 KOppO3UM METAIIIOB bubamorera LOK

https://m.edso00.ru/00ae1278
bubmuorexa [IOK

47 [Henormsie MeTaus: https://m.edso00.ru/00ae14b2

48 Okcuapl ¥ THAPOKCUIBI HATPUS U KAJTHS bubmmorexa [OK

https://m.edso0.ru/00ae14b2
[I{ennouHO3EeMENBHBIE METAIIIBI — KaJIBIIUN U bubmuotexa [IOK

49 .

MarHui https://m.edsoo.ru/00ae15e8

50 Baxueiinme coeTMHEHNS KAJIBLIUA bubmmorexa [TOK

https://m.edso0o.ru/00ae15e8

51 O00011eHNe U CUCTEMAaTU3AIM 3HAHUI

. " bubnmoreka [IOK
52 KécTtrocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS htts://m.eds00.ru/00ae 1886
53 [IpakTrueckas padora Ne 6 mo Teme bubnnoreka [IOK
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"YKEcTkOCTh BOJIBI U METOJIBI €€ yCcTpaHEeHHs "

https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
54 AroMuHui
https://m.edsoo.ru/00aelc64
AmdotepHbIe CBOICTBA OKCHA U bubnnoreka [IOK
55
TUIPOKCHUIA https://m.edso0.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edso00.ru/00ae1d86
57 Oxkcunpl, rusipokcuisl u con xenesa (1) n bubnnoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U cCUCTEMAaTU3ALM 3HAHUM
[IpaxkTrueckas padbora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmmorexa [JOK
p . A https://m.edso0.ru/00ae3de8
«BaxHeHIme MeTaIbl B UX COCTHHEHUS)
Boruucienust mo ypaBHEHUSM XUMHUYECKUX
€aKIM, €CIIM OJWH 13 PEarcHTOB JaH B
60 5136I)ITK6 WM COJie )KI/ITII)'I AMECH bubmorexa HOK
p . P ' https://m.eds00.ru/00ae1750
Brruuncienust MaccoBO# 101U BbIXO/a
MIPOJYKTa peakinuu
61 O00011eHrEe U cUCTEMAaTU3AM 3HAHUI
62 KonTponbhas padora Ne4 o Teme
«Baxknelinme MeTaIbl U UX COSTUHECHUI
63 BemectBa 1 MaTepuainbl B HOBCETHEBHOMN bubnmoreka [JOK
JKM3HH Y€JI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE OKPYKaroen bubnmnoreka [JOK
cpeabl https://m.eds00.ru/00ae4270
65 Ponb XxuMuM B pelIeHnH IKOIOTUYECKUX bubmuorexa [IOK
podem https://m.eds00.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 bubnmoreka [JOK
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cHCTeMaTH3aIus 3HaHUH

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

67 PesepBHeIit ypok. O000IICHHE 1 1 bu6nuoreka [IOK
cucTeMaTH3aIMs 3HaHWI https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6001ICHHE U 1 bubnmorexa [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumusi: 8-if kitacc: 0a30BbIM ypPOBEHb: YUEOHUK; 5-€ U3gaHue, nepepaboTaHHoe,
8 kimacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagko C.A. AKIIHOHEPHOE
obmectBo «M3marenscTBO «lIpocBemenuey

* Xumus: 9-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3AaHue, nepepaboTaHHOE,
9 knacc/ I'abpuensn O.C., Octpoymon WU.I'., Cnaako C.A. AkurioHepHOe

obmectBo «M3aaTenscTBO «IIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
AM. Papenxuii. Xumusi. lunakrudeckuid Mmarepuai. 8-9 knaccel. M.

[Ipocsemenune

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/






