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MOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeILHOM MMPOTpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs, IPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcHOBe (QenepanbHOM paboueld MPOrpaMMbI
BOCITUTAHUS U ¢ YUYETOM KOHIIEIIINN MPENOaBaHus y4eOHOTO MpeaMeTa « XUMUSD)
B 00pa3oBaresbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM naéT MPEACTABICHUE O LEJAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCIHMTAHMS ¥ Pa3BUTUS OOYYAIONIUXCS CPEICTBAaMHU Y4eOHOTO
peaMeTa, yCTaHAaBIUBAaeT  00s3aTeIbHOE  MPEIMETHOE coJiepKaHue,
MpeIyCMaTpUBaeT PACIpPECIICHHEe €ro Mo KiIaccaM W CTPYKTYPHUPOBAHHE TIO
paszzenaM W TeMaM MPOTPAMMBI 0 XWMHH, OMPENCISICT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU CoJIep KaHMUs, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYCHUS XUMHH C  YY4ETOM  MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOro TIpolecca, BO3PACTHBIX
OCOOCHHOCTEW O00ydYaromuxcsi, ONpeaeNsseT BO3MOXKHOCTH TpeaAMeTa  JUIs
peanuzanuu TpeOOBaHUIN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
pOrpaMMbl Ha YPOBHE OCHOBHOT'O OO0IIIEro oOpa3oBaHUs, a TaKKe TpeOOBaHUH K
pe3ynbTaTaM oOy4YeHHS XMMHUHU Ha YPOBHE IIEJICH N3yYCHHsI TIPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH OOYYaromerocs MO OCBOCHHUIO
y4eOHOTO co/iepKaHusI.

3HaHUE XHMHH CIIY)KHUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHS
00y4Jaromierocsi, €ro MpeACTaBICHUA O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poiib WrpatoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPANIECHUSIX
SHEPTrUd M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHS TI00ATbHBIX
npo0JIeM YCTOMYMBOTO PAa3BUTHS YEJIOBEYCCTBA — CHIPHCBOM, IHEPrEeTHYCCKOM,
MTUIIEBOM ¥ KOJIOTHYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peayiM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
(bopMHpPOBaHUS KYJbTYPBI JINYHOCTH, €€ 00111el 1 (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOpPMUPOBAHHE MBIIUICHHS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommXcs, HABBIKOB WX CaMOCTOSITCIIbHOW Yy4eOHOW  NIeATEeIhHOCTH,
HKCIIEPUMEHTAIIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MTOBCEHEBHOM JKM3HU, TaK U B IPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHCIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIAIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIsA/Ia HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaronInxcs;



criocoOCTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHWs B OOYyYEHHH XUMHUU OOECIEUMBAIOTCS CHEUU(UKOM
colepKaHusl  y4eOHOro  IpeameTa, KOTOpbIM  SBIAETCA  MENarOrMYecKH
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa30BaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSTHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0o nojaxonaa kK €€ m3yudeHuro. ConepKaHUE CKIAIbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakuuu. OOe 3TU CHCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEJOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHM
Pa3HOI0 ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUM 00 AIIEKTPOIUTUUYECKOW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTtnueckne 3HaHMUS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYEHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNS] O XUMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpHUPOIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YUYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyX aroluid MUpY,
«buosnorus. 5—-7 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBI.
3amaya y4yeOHOTO mpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HAyKd, B



OpUOOIIEHUHM K HAay4YHBIM METOJIaM [IO3HAHUS MpPU M3YyUYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENBHON M yueOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWII Oe30MacHOro oOpalieHus ¢ BEIIECTBAaMHU B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEeMaTHYecKoe MpHOoOIIeHUE
oOy4Jarommxcs K CaMOCTOSTENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaAOIITUMUCS
ONbITa Pa3HOOOPA3HON MEATEIBbHOCTH, MO3HAHHUS W CAMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIUX YHHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanne oOmeld (QyHKIIMOHATBHOH W €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh U OLEHUBATH SIBJICHUS
OKpPYAIOLIEro MHpPA, MCHOJIb3Ysl 3HAHUS W ONbBIT, NOJyYEHHBIE NMPU H3YYECHHUU
XUMHUH, MPUMEHSTh HMX MpPU pElIeHUHu Npo0JeM B TOBCEAHEBHOM >KWU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opMmupoBaHHE Yy OOy4YalIIMXCAd T'YMAaHHUCTHYECKHX OTHOILUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU i1 BBIPAOOTKH 3KOJOTUYECKU
1[€71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJs M3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBaHus, cocTaBiseT 136 gacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).

COAEPXAHME OBYUYEHUA

8 KVIACC



IlepBoHavabHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMuM B KU3HU 4YeOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemecTBa. PU3NYECKHME CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUSI B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 3IEMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckas ¢Gopmyna. BaneHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (THOCHUTENbHAsT AaTOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1015 XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIWYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuétel mo ¢opmMynam
XUMUYECKUX COCTUHEHUM.

DOU3UYECKUE U XUMHUYECKUE SIBIICHUS. XUMUAUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BelleCTB. XuMuueckue ypaBHeHus. Krnaccudukamms
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKOH IMOCYA0M, mpaBuiaMu paboThl B J1abOpaToOpuu U
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O0OPY/IOBAHUEM, W3YUCHHE U ONHUCAHUE
(GU3NYEeCKUX CBOMCTB OOpa3IOB HEOPTraHWYECKUX BEIIEeCTB, HaOII0ICHNE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHWE U KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYM, IMPOKATUBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa ¢ KUCIOTOM) ABJICHUMN, HAOIIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHUEe THIPOKCUA
menu (I1) mpu HarpeBanuu, B3auMojiecTBHE Kefe3a ¢ pactBopoM cos Menu (1),
U3Y4YEHUE CIOCOOOB PA3AEIICHHUs] CMECEl: C MOMOIIBI0 MarHurta, (pPUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHWUIAIMSA, XpoMaTorpadus, MPOBEACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOJEHWE W  ONHUCAaHUE  PE3yJbTaTOB  TMPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJEJIeH MOJEKY
(ILIapOCTEPKHEBBIX ).

BaxHelllnne npeacTaBUTeId HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aimeMeHT U mpoctoe
BelmecTBO. HaxoxaeHnue kuciopona B mpupojne, (GU3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xucinopona. CrnocoOsb
MOJIYYCHHUS] KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — aIoTponHas MOAUPUKALINS KUCIOPOIa.



TeroBoit 3(pheKT XUMUYECKON peakIuu, TEePMOXMMHYECKHUE YpPaBHEHUS,
DK30- M DJHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yroib M METaH. 3arpsA3HCHHE
BO3/IyXa, yCWICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — »snemeHT m mpocTtoe BemiecTBo. Haxoxkaenue Bomopoaa B
npupoae, GU3MYECKHEe ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noyuyeHust. Kucnotsl u comnm.

MomnsipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacehlllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBas 1075 BeliecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJAbl. OCHOBAaHMUS.
Ponb pacTBOpOB B MpHpoOJie M B KU3HU 4yelioBeKa. KpyroBopoT BOJbl B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanus Heopranumdeckux coeauHenmii. Oxcunsl. Kimaccudukarus
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. HomeHknarypa okcuaoB. Puznueckue M XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcunoBanus. Kmaccudukanuss oCHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknaTypa ocHoBaHuil. PU3HYECKHE U XHMHYECKHUE CBOKCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccupukanus kucnor. Homenknatypa kuciaoT. Ousnueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[TonydeHnue KUCIoT.

Comu. Homenknarypa cosieil. @uzndeckue m XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXK/y KJIaCCAMU HEOPTaHUYECKUX COCAMHEHUN.

Xumuueckuil IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEpKaHUs KUCIOpoAa B BO3yX€, MOITYyUYEHHUE,
coOupaHue, pacno3HaBaHWE M M3YyYEHHE CBOMICTB KHCIOPOJa, HaOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
MpeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMMCaHWE WX CBOMCTB, MOJy4Ye€HHE, COOMpaHUEe, pACIO3HABAaHWE W H3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOMIOJACHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JIOJIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METANIaMU
(HaTpueM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
UCCJIEIOBAaHUE OO0pa3OB HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PAacTBOpaxX KUCJIOT W IIEJIOYEH,



u3yueHne B3aumojenictBus okcuaa menu (II) ¢ pacTBopom cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEeaKkUUil HeUTpalnu3alud, IOJTYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOpPA COJIH, PEIICHHE
DKCHEPUMEHTAJIBHBIX 33/ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI».

Iepuonuuyeckuin 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
iemenToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(DUKAIIMN XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUJIPOKCUJIBI.

Ilepnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (OPMBI
ITepuognueckon cucrembl xumuueckux aneMeHToB . 1. Menneneesa. [lepuoasl
u rpynmbl. OHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpA, HOMEPOB IEPHOJIA U
IPYNIBI JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oTonel. DnekTponsl. CTpoeHUE
ANEKTPOHHBIX  000J0Y€K aroMOB NepBbIX 20 XUMHYECKMX 3JIEMEHTOB
[lepnognueckori cucremsl [I. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyNraM U epuoaam.

3nauenue [lepunoanueckoro 3axkoHa u [leproandeckon cHCTEMBI XUMUYECKHAX
JJIEMEHTOB Il pa3BUTUA Hayku W mpakTuku. [[. WM. MenneneeB — yd€HbIM U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBanmeHTHas (MoJsipHass M HEMOJISIpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBSA3b.

Crenenb  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tponecchl okucaeHust U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakluy pa3oKeHUs], COSTUHEHU).

Mescnpeomemmnuwie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU M3YYEHUH XUMHUHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX



IIOHSATHUM, TAK W MOHATHUM, SBIAIOIIMXCS CUCTEMHBIMH Il OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAay4YHbINH (PaKkT, runoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, KiacCU(UKalus, NEPHUOJUYHOCTh, HAOIIOJECHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: MaTepus, aToOM, DOJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOJIbI,
ITOJIE3HBIE NCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMUMHYecKasi peaKus

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHM CBONCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KaJIMs, KalbLMs U UX
COCIMHEHUI B COOTBETCTBUM C IMOJOKEHUEM »dJeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K PAa3IMYHbIM KJaccaM HEOPTaHWYECKUX
COEIMHEHUN, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peakiui Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pPEaKIMHU BEIIECTB, MO TEIIOBOMY 3(deKkrty, Mo
MU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[lonsiTue o ckopocTH Xxumuueckoil peakuuu. IloHarue o0 0OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [IoHATHEe O TOMOTE€HHBIX U I€T€POre€HHBIX
peakuusx. [lonstre o karamuse. [loHssTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSAIONIME HAa CKOPOCTh XHMMHUYECKOW PEAaKUUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKLUMU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HUCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.



Teopust 3NEKTPOIUTHUECKON JUCCOIUALINN. DIEKTPOIUTHI U HEANEKTPOIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M JIUCCOLMALMM BELIECTB C PA3IUYHBIMU BUJIAMHU
xuMuueckon cBsi3u. CreneHn guccoruanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUST peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMM U cojleil B CBeTe TMpPEACTaBICHUN 00 DIEKTPOIUTHUYECKOU
nuccormanv. KauecTBeHHbIE peakui Ha MOHBI. [IoHSITHE O TUAPOIN3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHUE C MOJEIISIMU KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpaduTa U ajiMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUU
OT BO3JCHUCTBUSl PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IMpoLEcca IUCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeH
(BO3MOXXHO  HCIOJB30BAHME BHUJEO  MaTEpHUANIOB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKAHUS  peaKuui  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJICHHE Ta3a, O0Opa3oBaHHWE BOJbI), OIMBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu paszioKEeHHs, COSIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KA4YECTBEHHBIX pEaKIMid HA HUOHBI, PpEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTaJsibl 4 MX coeIMHEHUS

OO6mast xapakrtepucTtuka TraloreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha [MpPUMEPE  XJIOpa
(B3auMOJAEICTBHE C MeETaUlaMHM, HEMETa/laMH, IlejioyaMu). XJIOPOBOJOPO/I.
ConsiHast KuCI0Ta, XUMHUYECKHUE CBOWCTBA, IMOJYy4YEHHE, NMpUMEHEeHue. JleicTBue
XJ0opa U XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKA. BaxHeuuine XJIOpUAbl U HUX
HAXOXJCHHUE B MPUPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue W (Gu3MUecKre CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAA U CEPhl. AJUIOTPONHBIE MOAUDUKALIMKM KUCIOpOaa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOPOA, CTpPOEHUE, (pU3UYECKUE H
XxuMuuyeckue cBorctBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucnoTa, (QuMyeckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak
MPEACTaBUTENd Kjacca KHUCIOT U cheuuduyeckue). XUMUYECKHE PpPEaKIuH,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJyYeHHUsSI CEpPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEepHON KUCIOThI, KAYECTBEHHAsI pEeaKvs Ha
cynbdar-uon. Haxoxnenue cepbl M €€ COEIMHEHM B mpupoje. XUMHUYECKOE



3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl COCIUHEHUSAMH Cephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPAICHHS.

OO6mast xapakrepuctuka 37aeMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIE CTETMIEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
bu3nYecKue U XuMHIecKre cBoicTBa. KpyroBopot azota B mpupoje. AMMHUakK, ero
bu3nUecKue U XUMUYECKHEe CBOMCTBA, MOJyueHue U npuMenenue. Coiu aMMOHUS,
X QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KadecTBeHHAs peakiys Ha
WOHBI aMMOHHS. A30THasl KHCIIOTa, €€ TOoJydeHHue, GU3MUECKUEe W XUMHUYCCKHUE
cBoiicTBa (0OmMe Kak TMpeACTaBUTENS KIacca KHCIOT W Cchenu(uuecKkue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4ecKoe 3arpsi3HeHNe OKPYXKAIOIIeH cpeibl COeAMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUWE BO3AyXa, MOYBBI W BoAoéMoOB). Docdop,
aioTponHeie Moaudukamuu (ochopa, (GU3MUECKHE U XHUMHYECKHUE CBOWCTBA.
Oxcun docdopa (V) u dhocdhopnas kucnora, GU3NIecKue 1 XUMHUIECKHE CBOMCTBA,
nosyyenue. Mcnoas3oBanue GpocdaroB B kauecTBE MUHEPAIbHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YTJIEepoA,  aJUIOTPOITHBIC
MOAM(UKALIUKA, PACIPOCTPAaHEHHE B Mpuponae, (U3MYECKUE U XHUMHUYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriiepona B npupoje. Okcuabl yriepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIC OPTaHU3MBEI,
MOJIyYeHUE W MPUMEHEHHEe. JKOJOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a rnoGanbHOrO MOTEMJIEHUS KIMMAaTa, [MapHUKOBBIN
addext. YronpHas KuciaoTa U €€ coliv, uX (PU3nueckue U XuMHUYECKUEe CBOMCTRA,
MoJIydeHUEe W TpuMeHeHWe. KadecTBeHHass peaknus Ha KapOOHAT-MOHEI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO3SMCTBE.

[TepBoHAYANIbHBIE TTOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHCHHIX
yraepoaa (MeTaH, 3TaH, TUJICH, alleTHIICH, 3TaHOJI, TIUIEPHUH, YKCYCHAsl KHCIIOTa).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOIYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKHN Ba)KHBIX BEIIECTBAX: KHUPAX, OCIKaX, YIIeBOAaX — U MX
poli B OJKM3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OPraHWUYEeCKUX U
HEOPraHWYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJIYyYCHHE W
npuMenenue. CoeauHeHus KpeMHus B mpupoje. OOmme npeacraBieHus 00
okcusie kpemuust (IV) u kpemuueBoit kucinore. CUIUKAThI, UX HCIOJIb30BAHKUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, 1IEeMEHT, 0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B IIOBCETHEBHOMN KU3HHU.



Xumuueckuit IKcnepumenm:

U3y4YeHue 00pa3I[0OB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJISIHON KHUCIOTHI,
MIPOBE/ICHNE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIO/IEHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBITHL, OTpa’Kawllue (PU3NYECKHUEe U XUMUYECKHE CBOMCTBA
TAJIOTEHOB M MX COEJUWHEHUH (BO3MOYKHO HCIOJIb30BAaHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl U €€  CcOoeAUMHEHUSAMH  (BO3MOXKHO  KCIOJIb30BaHHE
BHJIEOMATEPUAIIOB), HAOJIOCHUE Mpolecca OOYIIIMBAaHUS caxapa Moj JACHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEJACHNE KaYeCTBEHHON peakluu Ha cyib(art-
MOH U HaOJI0JeHUE NpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIAMHEHHH (BO3MOYKHO MCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIyYSHHE,
coOuMpaHue, pacro3HaBaHWE U M3YyYECHHE CBOMCTB aMMMaka, IIPOBEJICHUE
KAUeCTBEHHbIX PEAKIUN HAa MOH aMMOHHUA U (ocaT-uOH U U3yUYeHHE MPU3HAKOB
UX TIPOTEKAHUs, B3aNMOICVCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, QyJiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUEHUE
CBOICTB YIJIEKMCIIOrO ra3a, IMpOBEJCHUE KaYECTBEHHBIX peakUuii Ha KapOOHAT H
CUIMKAT-UOHBl W HW3yYECHHE MNPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHeumme HeMeTaabl U UX COEIUHEHUSD.

MeTtasiibl U MX COCAUHEHUSA

OO01mast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuogmueckon cucreme xumudeckux osneMmeHtoB J[. .
MenneneeBa n ctpoeHus atoMoB. CtpoeHne MeTamioB. Mertajumnyeckas CBS3b U
METaJUIMYECKasl ~ KPUCTAUIMYECKass  pelmeéTka.  DJIEKTPOXUMHUYECKUH  psif
HarnpspkeHU MeTtaiioB. du3nyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. OO0miue
crocoObl mosydeHus: meTaioB. [loHATHE O KOpPpPO3UM METAJIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3ud. CrutaBel (CTajdb, YYTyH, AIOPATIOMHHHIM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaIbl: MOJNOXKEHHE B [lepronyuecKkoil cucTeMe XUMUYECKUX
anemeHToB /l. 1. MeHneneeBa, CTpOEHUE MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckne U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusa). OKcuasl u
TUAPOKCUIBl HaTpuss W Kanus. lIpuMeHeHue IIEeTOYHbIX METAUIOB M HUX
COEeIMHEHUH.



IIlenoyno3eMenbHblE METAUIBI MArHUM W KAJIbLUUW: TMOJIO)KEHUE B
Ilepronnueckoin cucreMe xumudeckux aiaemeHToB 1. MI. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3NUECKHNE U XUMUYECKUE CBOMCTBA MarHUs
U Kanpuusa. BaxHelnue coenuHEHHs] KanblUs (OKCHA, THAPOKCHUI, COJIH).
’KéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AJrOMUHHI: TIoJI0keHUE B [lepuoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
. N. MenzaeneeBa, cTpoeHUEe aTtoma, HaxoxacHue B mpuponae. duszuyeckue u
XUMHUYECKUE CBOMCTBA alMtOMUHUA. AM(OTEpHBIE CBOKWCTBA OKCHJIA U THIIPOKCUAA
AIIOMUHUSL.

XKeneso: nonoxenue B [leproanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupone. Dusuueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKcuapl, rTuapokcu bl 1 conu xenesa (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHWE C oOpa3llaMM METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOICTBAMH, H3yYE€HHE  pE3YyJbTaTOB KOPPO3UM  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACMCTBHUS OKCHJA
KaJblIU W HATpUsl C BOJOM (BO3MOXHO HCIIOIB30BAHUE BUJIEOMATEPUAITIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUA JKEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJNB30BAaHWE  BHJICOMATEpPUAIOB), MNPHU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM{ HAa WOHBI: MArHUs, KAJIbLUs, AJIFIOMUHUS, IUHKA, YKeJie3a
(IT1) u xene3a (I11), meau (1), HabmroaeHNE M OMKMCaHKE TIPOIIECCOB OKPAITMBAHMS
IJJaMEHH MOHAMU HATpus, Kalusg M KaJblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEJOBaHUE aM(OTEPHBIX CBOMCTB FMAPOKCHU]IA ATFOMUHHUS
Y TUJIPOKCHUJA IMHKA, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimue
METAJJIbl K X COEUHEHHUS.

XUMHA M OKPYKAIOLIAA cpela

BemecTtBa m marepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. [lepBas momors mpu
XUMUYECKUX 0KOTaX U OTPaBICHUSX.

XHUMHUECKOE 3arpsi3HEHHE OKpY>Karollel cpeipl (mpeaenbHas IOMyCTUMAast
KOHIIEHTpalus BeiecTs, nanee — [1JIK). Ponb XuMum B pelieHn 3K0JI0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepuMenm:

u3yyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJHUMEpHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBS3€d MpPU U3YYEHHH XUMHUH B 9 Kjacce
OCYUIECTBIISIETCS. 4Y€pe3 MCIOJb30BaHME Kak OOLIMX €eCTeCTBEHHO-HAYUYHBIX



MOHATUH, TaK U TIOHATHH, SIBISIONUXCS CUCTEMHBIMH JIJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4YHBIH (DaKT, THUIIOTE3a, 3aKOH,
TEOpuWs, aHauu3, CHHTE3, KIacCHU(pUKaIUsi, TEPUOJUIHOCTh, HAOIIOICHNUE,
HKCIEPUMEHT, MOJIECIMPOBAHUE, W3MEpPEHUE, MOJeNb, SBIICHUE, MapPHUKOBBIM
s PeKT, TEXHOIOTHS, MaTePHUAIIBI.

®dwuszuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHII,
U30TOIbI, PAJMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, MPOBOTHUKH,
MOJYPOBOJIHUKH, AUDJIEKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeJI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAsI
peméTka, cryiaBbl, GU3NYECKUE BEIWYUHBI, SIUHHUIBI M3MEPEHHUs, KOCMHUYECKOE
MPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorus: dorocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHLHBIC
yI0OpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armochepa, ruapochepa, MuUHEpadbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOIIAEMbI€, TOTLTUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJle OOy4eHHs] XUMUU B €IUHCTBE y4eOHOU H
BOCIHUTATEJIbHON NESATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPaBCTBCHHBIMU IIEHHOCTSIMU, TNPUHSATBIMU B
oOIIecCTBE TMpaBUJIaMd U HOPMAaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTpakalOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOJCTBOBATbCSI CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAMH U
pacIIMpPEHUE OIbITA IESITEIPHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUsA 3HAYEHUsS XUMHYECKOW HAyKu B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(pOpPMAIUEH O
MEPENOBBIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM M JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOUN AESTEILHOCTU MpHU
BBIIIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3a]a4, BBIIOJTHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCCE DOTOW YYEOHOM [eATeIbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IIOBEAEHHWE MW TOCTYINKHM CBOMX TOBAapUIIEH C TMO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKHE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOJTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBIE i1 OOBSICHEHHS HaOII0/IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Y4yeOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOU
JeSATETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHHUS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBwyl O0€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPAaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpya pa3auyHoro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTU, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIbHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPENIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOT0 U
Oe3omacHOro o0Opas3a JKHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoOMy M TCHUXHYECKOMY 3JI0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBuil 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPhIE 0OECIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATH CMBICI XUMHUYECKUX MOHSITUN (BBIACIATH MX XapaKTEpPHBIC
MpU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATh B TIpOIleCCe€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMBIE B XUMUU MOJICIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
BBISIBIISAITH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TakKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHWE HaOmoIaTh 3a XOJOM IIpolecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMYyIHpPOBaTH 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 MPOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, TTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJAEpPKAHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATh ONTUMANBHYIO (pOpMy TpeacTaBieHus: HHGOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOH u
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIMICH MPHUPOTHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JUCKYCCHM) TIO
CyHmIECTBY  OOCyXKmaemMol  Tembl, (QOpPMYIUpOBAaTH CBOU  TPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ IPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIO
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUHU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HMHTEPECOB HM COTJIACOBAHMS
no3uIuii (00cyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENU ACeSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee d3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IeIH, YMEHHE
MCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaraeMbie B yCIOBUU 3aaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTENbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeCcTBUH, crmenuduuecKkue g TPEAMETHOM 00JacTh «XHUMHS», BHJIBI
JNEATEIbHOCTH 1O  MOJYYEHHI0 HOBOIO  3HAHHUs, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUN: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJIsl XUMUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTEICHb
OKHUCJICHHS, XMMMYECKasl peakius, KiacCUpUKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIMU pPa3NIoKEHUs, PEaKIUU 3aMEIICHUs, pEeaKiuu
oOMEHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIIUH, TETUIOBON d(P(HEKT peakiiny,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aTroma, aTOMHasi OpOWTallb, pPagUycC
aToMa, XMMHYECKas CBs3b, MOJSIPHAs M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATHMOH, aHWUOH, PAacCTBOpP, MAacCOBas JI0JIs BEIECTBa
(IpolieHTHAs! KOHILIEHTPAIs) B PaCTBOPE;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHSITUH H
MIPUMEHSITH 3TU MOHATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAILICHUI;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIIUM;

® ONpEeNEeNsATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCJIEHUS  JJEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAUIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas W HWOHHas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpsiBaTh cMmbici Ilepunonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepu3oBaTh Tabnuunyio (opmy Ilepuoamaeckoit
CUCTEMbl XHMMHUYECKUX OJJIEMEHTOB: pa3iu4aTh MOHATUS «TJaBHAs
noArpynmna (A-rpynmna)» u «nobdouHas noxarpynna (b-rpymma)», Manbsie u
OoJIbIlINE TIEPUOJBI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabnmuue «llepuoanueckas cucremMa xuMuyeckux odnemeHtoB Jl. W.
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OO0IIee YHUCIIO 3JIEKTPOHOB
U pacrpeesieHle UX MO0 dJIEKTPOHHBIM CII0SIM);

e KJacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILECTB, M0 TEIUIOBOMY 3P PexTy);

® XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXkAAsl ONUCAHUE MMPUMEPAMU MOJIEKYIISPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

® [POrHO3MPOBATH CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALICHUN B
Pa3IUYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO W MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJI0 XHUMHUYECKOro »3JeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

® [PUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBLHON JNEATEIIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIuio, KIacCU(HKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — JJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHbIE METOIbI
NO3HaHUS — HaOIIOJeHHe, H3MEPEHHEe, MOJAETUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

e cCjeloBaTh  MpaBWjaM  MOJb30BaHMUS ~ XUMHUYECKOM  MOCyAoH |
nabopaTopHbIM 000pY/IOBaHHMEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSAMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TMOJIYYEHUIO U COOMPAHHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJAa M KHCIOpOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMpeeIEHHON MacCOBOM J10J€il pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO NHIUKATOPOB
(makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

® pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUUYECKUX TOHSITUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, AaHHOH, IMPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasi peaKilysi, XUMUYECKasi CBsI3b, TEIIOBOM A(dexT
peakuud, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, SJIEKTPOJIUTHYECKAS JTUCCOLMAIMS, PEaKUUd HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOEe paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITNH,
OKWCIIUTENb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAasT pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW peakuuu, MpeAeabHO JO0MyCTUMas
koHueHtpanus [IJIK BemniecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU NOHATHS MPU ONKMCAHUY BEILECTB U UX MPEBPALLICHUH;
HCIIOJB30BaTh XUMHYECKYIO CHMBOJIMKY I COCTaBjieHUs Gopmyl
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

OMPENEIATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX IJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMNICKHOCTh BEIIECTB K
OnpeAenEéHHOMY KIIACCy COEAMHEHMH MO (QopMmyiiaM, BUJ XUMHUYECKON
CBs3M (KOBAJICHTHAsl, WOHHAs, META/NINYECKas) B HEOPraHUYECKHUX
COCJIMHEHHUSIX, 3apsijl MOHA MO0 XUMHUYECKON (opmylie, xapakrep cpeabl B
BOJIHBIX PAacTBOPAaX HEOPTaHWYECKUX COCIUHEHUH, THUI KPUCTATUIMUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBaTh €ro IOHUMAHHME: ONUCHIBATh M XapaKTEPU30BaTh
tabnuunyio Gopmy [lepuonnueckold CUCTEMbl XMUMUYECKHUX DIIEMEHTOB:
pasznuyaTh MOHATUSA «TJaBHasg noArpynna (A-rpynma)» M «mnododyHas
noarpynmna (b-rpynmna)», manbsie u OoJblIME MEPUOIbI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE MMEIOTCS B IEPUOAUYCCKONW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, oOOIIee YHCIO DJICKTPOHOB U
pacrpefielieHue HX 1O DBJEKTPOHHBIM CJIOSIM), OOBACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOJATPYNH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YUYacTBYIOUIUX B PEaKIMU
BEIIECTB, M0 TEIIOBOMY 3P (dEKTy, 0 U3MEHEHHUIO CTETICHEH OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBAa TPOCTBIX M CIOXHBIX BEUIECTB, IOATBEPKIAs OIUCAHUE
MpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBISATb YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3TUX PEeaKuid;
MIPOTHO3WPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOYKHOCTH TIPOTEKaHUS XUMHUYECKHX IPEBpAICHUN B pPa3TMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYI0O W MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [OJII0O XHMHUYECKOrO »JJIeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON peaKkluu;

cOOJII01aTh rpaBuia OJIL30BaHUS XUMHUYECKOH IOCYIOU u
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSMU TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YIJIEKUCIIOrO rasa);

NPOBOJUTh  pEaKlUMM, MOATBEPXKIAIOIINEe  KAaueCTBEHHBIM  COCTaB
pPa3MUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
noauz-, kKapOoHat-, ¢ocdar-, cuIMKaT-, cyiabdar-, TUIPOKCUA-HOHBI,
KaTHOHBI aMMOHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPAX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENHHOCTA — aHAIU3
W CHHTE3, CpaBHEHHE, OO0O0OIleHHe, CUCTEeMaTU3allll0, BbISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — I M3YYCHHS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABl TIO3HAHHUS —
HaOJIIOICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (pEeasibHBId U
MBICJICHHBI).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HanMmeHnoBaHnue KoJyun4yecTBO 4acoB
Ne JJIeKTpOHHBbIE (IU(PPOBHIE)
pa3esioB U TeM KonTpoJsbHble IIpakTuyeckue
n/n Bcero oOpa3oBaresibHbIE PECYPChI
MPOrpamMmabl padoThI padoThI
Paznen 1. IlepBoHayaibHble XUMUYECKHE TIOHSTHS
XUMUs — BaykHas
0071aCTh
11 5 ) bubmmoreka [{OK
. €CTECTBO3HAHUS U
. https://m.edsoo.ru/7f41837c¢
MPaKTUYECKOMN
JIeSITEILHOCTH YEJIOBEKA
BemectBa u bubmmoreka [JOK
1.2 15 1
XUMHUYECKUE PEaKIUU https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 20

Pa3zpnes 2. BakHeiiine npeacTaBUTe/ M HEOPraHMYeCKUX BellecTB

21 Boznyx. Kucnopon. 6 bubmmoreka [JOK
' [TonsTHe 00 OKCUIAX https://m.edsoo.ru/7f41837¢c
29 Bonopona.Iloustue o g 1 bubmuoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
Bopa. PactBopsl.
2.3 [Tousrue 00 5 1 1 bubmorexa HOK

OCHOBaHUAX

https://m.edsoo.ru/7f41837¢c




OCHOBHBIE KJIaCCHhI

24 HEOPraHMYECKUX 11 bubmmorexa [JOK
| ’ i https://m.edsoo.ru/71f41837¢c
CO€JIMHEHUN
Hroro no paszueny 30

Paznen 3. Ilepuoguvecknii 3akoH u Ilepuognueckasi cucrema xumudeckux jiemMeHToB . U. Menaeneena.

CTpOCHI/le aToOMOB. XMMHUYecKasi CBsA3b. OKHCJIUTEIbLHO-BOCCTAHOBUTE/IbHbIE pPe€aKInu

[lepnoauueckuii 3aK0H
u [lepuonnueckas

31 CUCTEMA XUMHUUYECKHUX 7 bubmoreka [JOK
anemenToB /1. W. https://m.edsoo.ru/7f41837¢
MennaeneeBa. CtpoeHue
aToma
XWMHYECKas CBA3b.

319 OKHCITUTENBHO- g bu6mnoreka IJOK
BOCCTaHOBHUTECIIHLHBIC https://m.edsoo.ru/7f41837¢
peaKkIuu

Hroro no pazneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmuotexa LHOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KUIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
Kontpouabnsl | IIpakTHuyeckue
n/n TeM NPOrPaMMbI Bcero o0pa3oBare/IbHbIE
e padoThI padoThI
pecypchbl
Paszpnes 1. BemecTBo U XMMH4YECKHE peaKInu
R e B
. HAaHUM OCHOBHBIX JIOB
pasi https://m.edsoo.ru/7f41a636
Kypca 8 kjacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmunoreka [{OK
' XUMUYECKUX peaKui https://m.edsoo.ru/7f41a636
1.3 9H:(I:<§pozmﬂq}e(cmﬂ ecKHe 8 | 1 bubmmorexa LIOK
. 151 nanus. XuMU4eCcKu
FHECOTAH hitps://m.edsoo.ru/7f41a636
peakIuu B pacTBOpax
Hroro no pazneny 17
Pa3gea 2. HemeTalsIbl M UX COeAUHEHUSA
2.1 O6maﬂe§2paKaT e: H§ TH§ . VIIA 4 1 bubnmorexa LIOK
. XUMUYECKUX IJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpymnmnsl. ['anoreHst
57 O6Luaﬂe::<ap aKaTe:HgTHza VIA 6 bubmmorexa [JOK
. XUMUYECKHUX DJIEMEHTOB -
. https://m.edsoo.ru/7f41a636
rpymnmnsl. Cepa u €€ COeTMHEHUS




OO6mast xapakTepucTHKa
XMUMUYECKHX 3JIEMEHTOB V A-

bub6anorexa IJOK

2.3 7
rpymsl. A3zot, pocdop u ux https://m.edsoo.ru/7f41a636
COCIUHCHUS
OO0mast xapakTepucTHKa
24 XAMUYECKHX 31eMeHTOB IV A- g bu6mnorexa IJOK
' rpynibl. YTiaepoa U KpeMHUHI U https://m.edsoo.ru/7f41a636
UX COCIUHEHUS
Hroro nio pazaeny 25
Pa3nen 3. MeTajuibl M MX COeIMHEHMUS
3.1 OO01ue cBOMCTBA METAJLIOB 4 Bubnmorexa [IOK
' o https://m.edsoo.ru/7f41a636
319 Baxkueiime MeTamibl 1 UX 16 bubnmoreka I{OK
' COCJIMHEHHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. XuMus U OKpy:Kawias cpeaa
41 BemecTBa 1 maTepuaisl B 3 bu6manorexa IJOK
’ ’KM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
bu6anorexa IJOK
PezepBHOE Bpemst 3

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

8 KIIACC
No KoauvecTBO yacos JIEKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontpounueie | IIpakTtnyeckue | 00pazoBaTesibHbIe
padoThI padoThI pecypchl
[Ipeamer xumuu. Posib xumuu B
1 JKA3HHU 4yelioBeka. Tena u 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c¢
BEILIECTBA
) ITonsiTe 0 METO1aX MTO3HAHMS B 1 bubmmoreka IJOK
XUMUH https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1
3 «IIpaBuiia paboThI B 1abopaTopuu | bubnuorexa [JOK
U IpUEMBI 00paIeHust ¢ https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 00OPYTOBAHHEM
4 YucTele BelecTBa U CMECH. 1 bubmmnoreka IJOK
CrniocoOblI pa3zzienenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuaeckas padora Ne 2
5 «IfaaneneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubmotexa HOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bu6nmoreka I{OK

(CUMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be&




DJIEMCHTOB

BEILIECTBA 10 YPABHECHUSIM

8 [IpocThlie U CIIOKHBIE BEMIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSIHCTBA COCTaBa
10 BEIIeCTB. XUMHUUecKas popmyra. bubnuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2ecae
AJIEMEHTOB
OtHocuUTeNbHAsE aTOMHAs Macca.
11 OTHOCUTENBHASI MOJIEKYJISIpPHAS Bubmorexa [OK
https://m.edsoo.ru/ff0d323c¢
Macca
12 MaccoBast 1o XUMHUYECKOTO bu6mmoreka IJOK
DJIEMEHTA B COEJUHEHNN https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. MoJb. bubmnoreka IJOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYeCKUe U XUMAYECKHUE bu6nmoreka IJOK
SBJICHUSL. XUMHYECKas pEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipyu3HaKky U yCIIOBUS MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEaKIUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpAaHEHUS MaCChl bubmuoreka [JOK
BEIIECTB. XMMUYECKHUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenust KonuuecTBa, MacChl bu6mmoreka IJOK

https://m.edsoo.ru/ff0d5708




XUMHUYECKUX peakui

Knaccudukarys XuMHIeCKUX

18 peaxkuuii (CoeIuHEeHUS bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d3{34
pa3IoKeHHUsI, 3aMeIIeHHsI, OOMEHA)
M. B. JIoMOHOCOB — yUY€HBIM-
19 SHIMKJIONECIUCT. O60gH_IGHI/I€ u Bubnmorexa [IOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMAaTHU3aLIMs 3HAHUH
Kontpoabnas padora Nel mo teme
20 «BGHfGCTBa u )I:I/IMquCKI/Ie bubmmorexa [TOK
https://m.edsoo.ru/ff0d4290
peaKITum
Bo3ayx — cmecsh razon. Cocran
21 Boszjgxa. Kucnopon — snemeHT u bubmmorexa [TOK
https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H
DU3NYECKUE U XUMHUUECKHUE
2 CBOMCTBA KHCJIOpoAa (peakiuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObI IOJTyYeHHsI KUCIIOPO/1a B
7 JabopaTopuu u bubmuoreka [JOK
npombinuieHHoCTH. [IpumMenenue https://m.edsoo.ru/ff0d497a
KHCJIOpOa
24 TernoBoit 3G HEeKT XUMHIECKOH bubnuoreka [JOK

pCaKunu, MOHATHUC O
TCPMOXHUMHNICCKOM YPABHCHHUMH,

https://m.edsoo.ru/ff0d4790




9K30- U OHAOTCPMHUUCCKUX
PCaAKIUAX

TomnuBo (HedTh, yrojib U METaH).

bubmnoreka IJOK

2
> 3arpssHCHHE BO3YXa, CIOCODH! https://m.edsoo.ru/ff0d4c4a
€ro TIPEIOTBPAIICHUS
[Tpaktuueckas padora Ne 3 o
teme «[lomydenue u cobupanue bubmuoreka [JOK
26
KHCJIOPOJa, U3yUEHUE ETO https://m.edsoo.ru/ff0d4ae2
CBOMCTBY»
- BeOHZSOHO_H ZJIZMeHeT I/IerOCTOC BuGmorexa LIOK
B TBO. Haxoxnenue B
» 8 https://m.edsoo.ru/ff0d4dd0
IpUpoe
e CDI/I3UI/I‘ICCI<I/IC 51 XI/IMI/I‘II_IGCKI/IC Bu6miorexa IIOK
cBoiicTBa Bojopoa. [Ipumenenue
AOPOAR. TP https://m_edsoo.ru/ff0d4ddo
BOOpOJIa
29 [ToHsAITHE O KMCITOTAX U COMAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmosTy4eHus: BOJI0OPO/ia B bubmuoreka [JOK
JabopaTtopuu https://m.edsoo.ru/ff0d4dd0
TeM Jy4deHue u coOupaHu
Y P . https://m.edsoo.ru/ff0d4{42
BOJIOPO/Ia, U3YYEHHUE €TO CBOMCTBY
1 MounspHbIil 00BEM ra30B. 3aKOH bubnuorexa [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e




Brruncnenus o0néMa, KoJIMuecTBa
BEIIIECTBA T'a3a 10 €ro U3BECTHOMY

bubnmoreka IJOK

33 KOJIMYECTBY BEIIECTBA WU https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnennst 00bEMOB ra3oB 1o

14 YPaBHEHUIO PEaKLUU Ha OCHOBE bubnauorexa [JOK
3aKOHA 00BEMHBIX OTHOIIECHUN https://m.edsoo.ru/ff0d5708
razoB

35 DU3NYECKUE U XUMAYECKHUE bu6munoreka [JOK
CBOICTBA BOJBI https://m.edsoo.ru/ff0d587a

36 Cocra ocHoBanuii. [TonsaTne 06 bubnuoteka [{OK
MUHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
Bopna xak pacTBopUTEs.

37 Hacpimienabie 1 HeHAChIIIICHHBIE bubnmmoreka IJOK
pactBopbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
[TpakTuueckas padorta Ne 5 o
teMe «l IpuroToBiieHne pacTBOPOB bubnuorexa [JOK

38 . . .

C OIpeAeIEHHON MacCOBOM J10y1ei https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BELIECTBA»

19 KonrtponbHas pa6ota Ne2 1o teme bubmmoreka [JOK
«Kucnopona. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, KiIaccupuKanus, bubmunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




HonyquHe N XUMHWYCCKUEC

41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX H bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCUIOB
4 OcCHOBaHHUS: COCTaB, bubmmoreka [JOK
KJ1accu(UKanus, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHne U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnorsrl: cocras, bu6mmoreka I{JOK
KJaccudukaius, HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydeHne 1 XUMUYECKHE bubnuorexa [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIIATypa
46 CHOCOéLIID Hzi)nyq)eﬂlxm XHMH‘IZEKI,/IG bubmotexa HOK
. ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[TpaxTrueckas padota Ne 6.
47 Pemrenne skxcriepruMeHTanbHbIX bubnuorexa [JOK
3a1a4 1o TeMe « OCHOBHBIE KJIaCChl https://m.edsoo.ru/00ad9b7c
HEOPTaHWYCCKUX COCITNHCHUI
['eneTnueckas CBSI3b MEXK
48 KJIACCaMHU HGOpFaHI/ILIeCKI/II;y bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHUH
49 O0o0mmenne U cHCTeMaTH3aIUs bubmmnoreka IIOK
3HAHUM https://m.edsoo.ru/00ad9cb2
50 KonrtponsHas padota Ne3 1o Teme bubmmoreka [JOK




"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeTUHEHUI"

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

[TepBbIe MOMBITKH KIacCUDHUKAITAH

51 XAMHUYECKUX 3JIEMEHTOB. [loHsATHE Bubmuotexa LHOK
https://m.edsoo.ru/00ad9ffa

0 TPYIIaxX CXOTHBIX AJIEMEHTOB
[Tepuoguueckuii 3aK0H U

5) [lepnognueckas cuctema bubnuorexa [JOK
XUMHUYeCcKuX 3yeMenToB Jl. 1. https://m.edsoo.ru/00ada52c
Menpgeneena

53 [Iepuroasl, rpynnsl, HOATPYIIIbI bubmorexa OK

https://m.edsoo.ru/00adasS2¢

54 Crpoenue aromoB. CoctaB bubmuoreka [JOK
aTOMHBIX siiep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIEeKTPOHHBIX 000JI0UEK

55 aTOMOB 3JICMEHTOB bu6mmoreka IJOK
[Tepuonnueckoit cuctemsr /1. U. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUYECKOTO

56 3JIEMEHTA MO €r0 MOJO0XKECHUIO B bubnmoreka I{IOK
[Tepuonnueckoii cucreme /l. U. https://m.edsoo.ru/00ada824
Menpgeneena

57 3nauenue Ilepuoanueckoro bubmmoreka [JOK

3aKOHA JUISl pa3BUTHUS HAYKU U
npaktuku. 1. 1. MenneneeB —

https://m.edsoo.ru/00ada96e




YYEHBIN, NIE1aror U rpaXKjaHuH

58 DIIEKTPOOTPUIIATEIHLHOCT aTOMOB bubmoreka [JOK
XUMHYECKUX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
59 MoHHas xuMu4yeckas CBs3b buosmorexa OK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosisipHas bubmmoreka [JOK
XUMHYECKas CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosspHas bubaunoreka [JOK
XAMUYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [OK
https://m.edsoo.ru/00adae28
63 OKuCIUTENBHO- bubmmoreka [JOK
BOCCTaHOBUTEJIbHBIC PEAKITUN https://m.edsoo.ru/00adb076
64 OKHCIUTEIIN ¥ BOCCTAHOBUTEIIN buommorexa OK
https://m.edsoo0.ru/00adb076
Kontpoabnas padora Ned o teme
65 «CTpECHHe aT(I))Ma. XuMHUuecKast bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbiii ypok. O0001IEHNE 1 bubnuorexa [JOK
CHUCTEMAaTH3aINsI 3HAHUHN https://m.edsoo.ru/00adb33¢c
67 PesepBHblii ypok. O6001ICHNE U bubmmoreka [JOK
cUucTeMaTU3aIns 3HAaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O0001IEHNE 1 bubmauoreka [JOK

cCHUCTeMaTHU3alns 3HAaHUH

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE Hu(poBbIE

Jlj;-)n Tema ypoka Beero Kontpounneie | IIpakTnyeckue | 00pa3oBaTesibHbIE
padoThI padoThI pecypchl
[lepnoanueckuii 3aK0H.
| [lepuoauueckas cucrema | bu6mmoreka IJOK
XUMHUYECKHUX 2yiemeHToB /I, 1. https://m.edsoo.ru/00adb59¢
MeHnpeneeBa
3aKOHOMEPHOCTH B U3MEHEHHUU
2 CBOICTB XEIMI/I‘IGCKI/IX 3JIECMEHTOB 1 Bubmmorexa [OK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukamus n
3 HOMeHK(JiI)aTy;a HEOPraHUYECKUX | bubmmorexa LIOK
https://m.edsoo.ru/00adb7e2
BEIISCTB
4 Buabsl XuMn4uecKkon CBSI3U U THUIIBI | bubmmnoreka IJOK
KPUCTAJNIMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontpoawsnas padota Nel o
5 teme «lloBTopenue u | |
yTIIyOJICHUE 3HAHUH OCHOBHBIX
pa3aesnoB Kypca 8 Kiaccay
KJI&CCI/IEI)I/IK&L[H?I XUMHYECKUX Bumiorexa [JOK
6 peaKuui 1o pa3aIunyHbIM 1

pU3HaKam

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




[ToHsTHE O CKOpOCTH
XAMUYECKoU peakunu. [lonsTre

bubnmoreka IJOK

7
0 TOMOT'€HHBIX U FeTePOTCHHBIX https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsATHE O XUMUYECKOM
paBHOBecuU. PaKTOPHI,
BIIMSIOIIME HA CKOPOCTh bubnuorexa [JOK
8 y
XUMUYECKOMN peakiuu 1 https://m.edsoo.ru/00adc28c
MIOJIO)KCHUE XUMHUYECKOTO
paBHOBECHS
OkucnuTenbHo- bubmoreka [JOK
9
BOCCTaHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHIECKON
10 P P C bubmoreka [{OK
uccormanuu. CUabHbIC U
A HHat https://m.edsoo.ru/00adcd68
cia0ble 3JIEKTPOJIUTHI
1 " . bubmmoreka [JOK
OHHBIC YPABHCHUS PEaKIUi
P P https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
OCHOBAHUU B CBETE
12 o6 bubmmoreka [JOK
MIPEICTABICHUHN O
pea . https://m.edsoo.ru/00add5d8
AIEKTPOITUTHICCKOM
JTUCCOTIHAITTT
13 XHMMHYECKHE CBOMCTBA COJIEH B bu6mmoreka IJOK

CBETE MPEICTABJICHUI 00
AIEKTPOIUTHIECKOU

https://m.edsoo.ru/00add8b2




IUCCOLIMAIAHN

14 [TonsiTHE O TUAPOIU3E COJIEN bubmmorexa [TOK
https://m.edsoo.ru/00add9d4
15 OO0o00111eHNE U CHCTEMaTH3aIHs bubnuoteka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
IIpaxTuueckas padora Ne 1.
16 «lfemeHHe BKCHpepI/IMeHTaJILHLIX buommorexa OK
https://m.edsoo.ru/00addbfa
3a71a9»
KontposnbHas padora Ne2 no
17 TeME «DIIEKTPOJIIUTHYECKAS bubnuorexa [JOK
IUCCOLIMAINS. XUMUIECKHUE https://m.edsoo.ru/00addec0
peaKIuy B pacTBOpax»
OOmias xapakTepucTHKa
18 ranlcl)lreHOBI.) XI/IMI:/IIIGCKI/IG buosmorexa OK
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIpUMeEPE XJIopa
XnopoBogopoa. CojisiHast
19 KHCJfOTa in?vnfqecm&e CBOMCTBA Bubmmorexa [OK
’ ’ https://m.edsoo.ru/00ade104
MOJIy4YeHUe, MPUMEHEHUE
IIpaxkTrueckas padora Ne 2 1o
20 TeII)VIe «Honyqelfne COJISTHOM bubmmorexa LIOK
. . https://m.edsoo.ru/00ade348
KHUCJIOThI, U3YYE€HHE €€ CBOMCTBY
21 Brruncienns no ypaBHEHUSAM bubnuorexa [JOK

XUMHUYECKUX PEaKIUi, €CIIN
OJIVH U3 PEareHTOB JIaH B

https://m.edsoo.ru/00ade488




N30BITKE

OO6m1ast xapakTepuCTHKa

bu6mmoreka IJOK

22 aneMeHTOB VIA-rpynims https://m.edsoo.ru/00ade64a
AnnoTtpornHsie MoIU(pUKaIN

73 cepbl. Haxoxnenue cepel u eé bubmuoreka [JOK
COCMHEHUN B PUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBOMCTBA CEPBI
CepoBoa0opo/I, CTpOCHHE,

24 (bHI;qufKEeII[& X:II;/II/IHGCKI/IG bubmmorexa OK
CBOCTRA https://m.edsoo.ru/00ade802
Oxcupsl cepbl. CepHast KHCJIOTa,

25 (1)I/ISI/IIIIICCKI/II€) " XI/II\I/I)I/IIIGCKI/Ie bubmmorexa LIOK

. https://m.edsoo.ru/00adea28

CBOMCTBA, MPUMEHCHHE
XUMHUYECKUE PEAKIIUU, JIEHKAILINEC
B OCHOBE ITPOMBIIIJIEHHOTO

26 crioco0a Mojiy4eHusi CepHoMn butbmmoreka [JOK
KHCIIOTBL. XUMHYSCKOE https://m.edsoo.ru/00adec8a
3arpsI3HEHNE OKPYKAIOIIEH
cpeabl COCTUHEHUSIMU CEPhI

7 Brraucinenne MmaccoBou O bubnmmoreka IJOK
BBIX0/1a MMPOYKTa PEaKIuu https://m.edsoo.ru/00adec8a

28 OO0mas xapaKTepHUCTHKA bubmmoreka [JOK

anemMeHToB VA-rpynnsl. A30T,
pPacupoCTPaHEHUE B IIPUPOJIE,

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




bu3uYECKre U XUMUYECKUE
CBOMCTBa

AMMHaK, ero Gu3ndecKue u

29 XUMHYECKHE CBOMCTBA Bubrorexa [IOK
’ https://m.edsoo.ru/00adf004
MIOJTy9CHHE W IPUMEHEHUE
[IpakTuueckas padota Ne 3 o
30 TepMe «Honyqe}fple aMMHaKa brbnmorexa [IOK
. ’ https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOMCTBY
A30THast KUCJIOTa, €€
31 busnueckue u XI/H,VII/I‘-IGCKI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnosb30BaHre HUTPATOB U
COJIE aMMOHHS B Ka4E€CTBE
1 MUHEPAJIbHBIX yI00pEHUH. bubmuoreka [JOK
XHUMUYECKOE 3arpA3HECHHE https://m.edsoo.ru/00adf518
OKpY>KaloIlen cpebl
COEIMHEHUSIMU a30Ta
dochop. Oxeun dhocdopa (V) n
13 dbocdopHas kucnora, bubmuoreka [JOK
(bu3nUecKre 1 XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, IIOJIyYEHHE
Hcnonb3oBanue gocdaros B
34 Ka4ueCTBE MUHEPAIbHBIX bubnuorexa [JOK

yaoOpeHuid. 3arps3HeHUE
IPUPOJIHOM cpebl pochaTaMu

https://m.edsoo.ru/00adfc20




Yriepon, pacClipoCTpaHEHUE B

35 npupojie, Guznyeckue u bubmmorexa OK
. https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOHNCTBA
Okcupel yriepojaa, ux
M3WYECKUE ¥ XUMUYECKHE
36 S)BOfICTBa. DKOJIOTUYECKUE Bubnuotexa LHOK
https://m.edsoo.ru/00adfebe
npoOJieMbl, CBSI3aHHBIE C
okcusioM yriepoaa (IV)
37 VYroJbHas KHUCI0Ta U €€ CONU bubnroreia LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padorta Ne 4 o
teMe "[lomydeHne yriekucioro bubauorekxa [JOK
38
ra3za. KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOOHAT-uOH"
[TepBoHauanbHbIC TOHATHS 00
39 oplzmnqecm/lx BEIIIECTBAX KaK O bubmotexa HOK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yTIepoa
40 KpemHuuii u ero coeguHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5.
41 Pemienune skcnepuMeHTAIBHBIX bubmmoreka [JOK
3a7ad4 1o teMe «BaxxkHeiume https://m.edsoo.ru/00ae0bf2
HEMETAJIBI M KX COCTMHECHHUS
42 KontposbHas padora Ne3 o bubnauorexa [JOK




TeMme «Baxaenniie HeEMeTaIUIbI U
UX COCIUHEHUS)

https://m.edsoo.ru/00ae0el8

OO6mr1ast xapaKTepuCTHKA
XUMUYECKUX DJIEMEHTOB —
MeTauioB. MeTammnyeckast CBsI3b

bubmunoreka [IOK

43 1 METaJNIMYCCKas https://m.edsoo.ru/00ael103¢
KpUCTaJUINYeCKas peLETKa.
du3nyecKue CBOMCTBA METAJIJIOB
XHUMHMYECKHE CBOMCTBA
44 METAIJIOB. DJIEKTPOXUMHUYECKUI bubmmorexa LIOK
. https://m.edsoo.ru/00ael 156
PSAIT HANIPSDKCHUN METaJIOB
O6mue cnocoObl MOTyYeHHS
MeTtaaoB. CrniaBel. Beraucienus
45 110 YPaBHEHUSAM XUMHUYCCKUX Bubmmorexa [OK
N https://m.edsoo.ru/00ael 156
peakIui, eciau OJ1H U3
peareHTOB COAEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIe METATIIBI bubmotexa HOK
https://m.edsoo.ru/00ae14b2
43 Oxcuibl ¥ TUPOKCUABLI HATPUS U bu6mnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METATIIIBI — bubnuoteka [{OK

KaJIbIIUI 1 Mardaum

https://m.edsoo.ru/00ael 5e8




Baxuneiimue coefuHeHU

bubmnorexa IIOK

30 KaJIbIIUSA https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CHUCTEMATH3AIUS
3HAHHI
57 JKEcTKOCTh BOMBI M CITOCOOBI €& bubmmnoreka IJOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
IIpaxkTrueckas padora Ne 6 1o
53 TeII)VIe ")KéCTKOCI")[b BOJIBI U bubmmorexa [TOK
. | https://m.edsoo.ru/00aclae8
METObI €€ YCTpaHCHHS
54 PR — bubmnoreka IIOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIE CBOMCTBA OKCHJIA U bubmmoreka [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubmunoreka [IOK
36 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCUABI U COJIH bubmnoreka IIOK
xenesa (1) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CHUCTEMATH3AIUS
3HAHHI
[TpakTuueckas padora Ne 7.
59 Pelienue sKcriepuMeHTAIbHBIX bubnuorexa [JOK
3a7ad4 1o teMe «BaxxkHeiume https://m.edsoo.ru/00ae3de8
METaJIIbl U UX COCTUHCHHMSY
60 Brerunciienus 1o ypaBHEHUSIM bubmmoreka [JOK




XAMHUYECKUX PEAKLIHNM, ECIIU
OJIMH W3 PEarcHTOB JIaH B
U30BITKE WIIH COJICPKUT
npumMecu. Berancienus
MacCOBOH JOJIM BBIXOJ1a
MPOJIYKTa pEaKIUH

https://m.edsoo.ru/00ael 750

0O000111eHME U CUCTEMATHA3AIIUA

61 . 1
3HAHHUH
Kontpoawsnas padota Ne4 o
62 TeMe «Baxknelme MeTaisl 1 |
UX COCJTUHEHUS
63 BemecTBa 1 Mmarepuaisl B | bubauorekxa [JOK
MOBCEIHEBHOM )XKM3HH YeIOBEKa https://m.edsoo.ru/00ae3{50
XUMHUYECKOE 3arpsA3HEHUE bubmuoreka [JOK
64 . 1
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Posib xumuu B pemennu | bubmuoreka [JOK
IKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubiii ypok. O00011€HNE 1 | bubnuorexa [JOK
cUCTEMAaTH3alus 3HAHUHN https://m.edsoo.ru/00ae0d0a
67 PesepubIii ypok. O6001IeHE U | bubnuorexa [JOK
CUCTEMaTHU3aIMs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O0001IeHNHE U | bubnuorexa [JOK
cUCTeMaTH3allus 3HAaHUHN https://m.edsoo.ru/00ad9cb2
OBULIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
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» Xumus, 9 xknacce/ ,Kysnenosa H.E., Turosa .M., I'apa H.H. Aktinonepnoe
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