


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEnoJaBaHus Y4eOHOro npeaMera « XuMHUshH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XxuMuM Na€T MNPEJCTABICHUE O LENAX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C  YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa I
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPrEeTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUM OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUHU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
MeTOJaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HaHWW — BaXKHEUIINX (AaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1IN, KaK:

— (¢GOopMHpOBaHHE WHTEIUIEKTYaJIbHO pPa3BUTONM JHYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM [€ATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE MJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEro MHUpa, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJIYYCHHbIE MPU H3YYECHUU
XUMHUH, TPUMEHITh WX TPU pEHICHHH Mpo0JieM B TOBCEIHEBHOW JKHU3HH U
TPYAOBOU JIESATEIBHOCTH;

— (¢opMmHpoBaHHE y OOy4YalIIMXCA TYMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY MU TPYAOBOM JEATEIBHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEN IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HampaBlIEHHOCTU JajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHus CMeCei.

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

Xumuueckas (¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUUYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBwiiaMyu paboOThl B Jaboparopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKHX (TOpEeHHE CBEYM, NMPOKAIUBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4EHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  MPOBEACHHS]  ONbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. Haxoknenuwe kuciopoga B mpupoe, (HU3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOIU(pUKALNS KHCIOPO/Ia.

TernnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3MYECKUE ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJOB:  coyieoOpasyroniye  (OCHOBHBbIE, KHCJIOTHbIE, aM(OTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMmeHknatypa ocHoBaHnil. PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENEIICHUE COAEpKaHUsI KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOCHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
uzydyeHue B3zaumopeiictBusa okcupga menu (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepumoguueckass cucremMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxuCcIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKK KiIacCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJlIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepuonnueckoii cucrembl xumuueckux 3nnemeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. DOU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUi U HUX
COCMHCHUNW B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJjaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIuu. CocraBrnenue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil csizu. CteneHs auccounanuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMAIMU KHUCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peaklMii  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHME CBOWCTBA Ha TMPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, mpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOoBeKa. BakHeulme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKIMS Ha



cyiabdaT-uoH. Haxoxaenue cepbl U €€ COCOUHEHHH B MpHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyeckrue 1 XMMHUYECKHE CBOMCTBA, ONyYeHue U nmpuMeHenue. Coiau aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MMHEpAJIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKHUCJIEHHUSA.  YIJIEpokd,  aUIOTPOIIHBIE
Moau(puUKalMM, pAcIpoOCTpaHeHWEe B MNpuUpoae, (U3MUEeCKHEe U XUMHUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOrMYecKue MpoOJeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKUe U XUMHUYECKHUE CBOMCTBA,
noJiyueHue U npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
NPOAYKThI UX mepepaboTku (O€H3WH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeKax, yriieBogax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOWCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKATHI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlne CTpOUTENbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eTOH, xkene300eToH. [Ipobiaembr 6€30macHOr0 MCTIOMBb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkarolme (PU3NUYEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHAIOB), HaOIIOIEHNE Tpoliecca OOYIJIMBaHUs caxapa IoJ JEeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyb(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3ZMOXKXHO HCHOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIB30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHONM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTtasiibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
criocoObl mosydeHus MetaioB. [loHsATHEe O KOPpPO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
anementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmne coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10keHre B [leproindeckoi CUCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBJSIOIINXCS CUCTEMHBIMU JJISI OTJENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEINb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITUIECKas
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TMO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALMA WU
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JAOCTOBEPHON MH(popMaiuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 IOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOMUMBIE I OOBSICHEHUS HAOIIOAAeMBIX IMPOIECCOB W SIBICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO M TIO3HAHHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HW, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEajbHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJbHOU TPACKTOPUHU MPOIOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IIEHHOCTHU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOIHOU CPENON, IS NTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITECILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICIT XMUMHUYECKHX MOHATHU (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu opmamMu rpadyKu U UX KOMOHWHAITUSIMU,

YMEHHME HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoA€ Juaiora M (WJId) JOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBATEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHhI U APYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  ITOPUTM  JEHMCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIEJNH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUW: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 10J1s1 XMMUYECKOTO JIEMEHTA B COSAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs pEeaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBONH 3(P(PEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHASI U HEMOJISIpHAsl KOBAJEHTHAs! CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BEIEeCTBa
(poreHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ATU TIOHSTHS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTb cMbIca I[lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSITHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMs, KOTOpPbIE HMEIOTCS B
tabmume «llepuognueckass cucrema xumuueckwx odnaementoB . .
MenzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO J3JIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KilacCu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KHUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;takmyc, dheHondraienH, METUIOPAHXK U IPYTHUE).

K xoHily o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 6230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas pPeaKlusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTPOTHs, aM(POTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuu, MPEAeiabHO AOMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OTPENIEIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHCca ITUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (dopMyIie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIliI0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIE (HU(POBHIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edso0.ru/7f41837c
YeJioBeKa
BeliectBa 1 XuMu4eckue bubnuoreka [{OK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcHuaax https://m.eds00.ru/7f41837¢c
Bonopon.Ilonstue o kucnorax bu6muoreka [JOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHNYCCKUX COE€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUUYECKUX 3jiemMeHToB 1. 1.
MenneneeBa. CtpoeHue atroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe PeaKIUA
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAx https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa [IOK
' Py - -eP https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKUX
24 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 bubmmorexa LIOK
' . PYHIEL POl https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeAMHEHHUS
HWroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bu6morexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX O3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas paGora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
a . bHUMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuorexa [JOK
6 A 1
TOMBE 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
1 X .B
0 mmiieckas popmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMCHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCUHECHUUN https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edso0.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmorexa HOK
H . P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmsi XuMHUuecKux peakiuii
18 (coenuHeHus, pa3ioKeHUs bubmorexa HOK
A > P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHIMKIoneauct. O6o0ueHue u bubmmorexa [JOK
) et » https://m.edso0.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3ngyx — cmech razos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peartt . https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 naboparopun ZILIH OMLIH_UIGHF;{OCTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TorumBo (HedTh, yroiab U METaH).
25 3ar HSHGI—EI/qul)EOS . a, CIIOCOOBI iro bubmmorexa [JOK
P R, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas pa6ora Ne 3 mo Teme
26 «l?lon eHue 1/12061/1 aHue KHUCIopoaa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo0.ru/ff0d4ddo
08 dusnueckre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI oTydeHus BOAOPOa B bubnmnoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lonydyenne u coOupanue BOJAOPOA,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42




Mossipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [JOK
P N P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackiieHHbie
37 u HeHaCBIpeHHLIE aCTBOPBI MHEIICCOBaSI bubmorexa HOK
m pacTBOpEL. https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaLIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: coCTaB, Ki1accuuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubmmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,

46 CHOCO((SI};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK

N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue

47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

48 I'eneTnyeckas cBA3b MEXKIY Ki1accaMu bubnnorexka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O060061IeHre U crucTeMaTu3alys 3HaHU!

B H https://m.edso0.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX YJIEMEHTOB
[Iepuoanueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . MenaeneeBa
bubnmoreka [JOK
53 [Tepropl, TPYMIILI, TOATPYIIIEI nbsmorexa 11

https://m.edsoo.ru/00ada52¢




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHYE€CKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
58
XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
4
59 OHHAA XMMHACCKA CBAD https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nomnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XUMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62
Creneip okucnenis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH bubmorexa [JOK
https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK




«CTpOCHI/IC aromMa. XUMHUYECKas CBA3b»

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

66 PesepBHeIit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1 bubmorexa LHOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukaius 1 HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmorexa [IOK
KPUCTAJITIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme

5 «IToBTOpenue u yray0iaeHne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccudukanust xumMuaeckux 1 bubmuorexa [JOK
PEAKIHI MO pa3INYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 @DakTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECU

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nccouuanuu. CUnbHbIE U c1adblie Bubmaorexa ITOK
A THHArm. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIEHUNA 00 bubmnorexa [IOK
peA . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 ITousiTHE O TUAPOIN3E COJIEH bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHe U cuCTeMaTU3aIHs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckast paborta Ne 1.
16 «Pertrenne DKCIIEPUMEHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy»
KonTponbnas padorta Ne2 o teme
17 «DNEKTPOITUTUYECKAS TUCCOINAIINS Eubmorexa IIOK
P g HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/II:/III/I‘IGCKFI)/Ie CBI;ﬁCTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubnuoreka [IOK




XUMHYECKHE CBOMCTBA, IIOJIyYCHHUE,
IIPUMEHEHHUE

[TpaxTuueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuoreka [JOK

20 «ITomyyeHue COaTHON KUCIOTEI,
yi B 5 https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Borurcnenus o ypaBHEHUSIM
21 XUMUYECKUX PEaKIUi, €CIIM OJIUH U3 bubamorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [JOK
du3nveckre 1 XMMUYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a
26 MOJIy4EHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKarollel cpelibl COEAMHEHUAMHU
cepbl
97 Bbruncnenre MacCoBOM JT0JIM BBIXOA bubnmoreka [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK




V A-rpynrsl. A30T, paclipOCTpaHECHHE
B IIpupoe, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

29 XHMHYECKHE CBOMCTBA, MOJYICHUEC U bubmorexa LHOK
’ ¥4 https://m.edso00.ru/00adf004
PUMEHEHHUE
[IpakTuueckas padora Ne 3 o reme
30 «lTonyueHne aMMHaKa, U3y4eHHUE €ro bubmorexa HOK
. ya > 13y https://m.edso0.ru/00adf180
CBOICTBY
31 A3oTHas KuCI0Ta, e€ (PU3NIeCKue U bubnnoreka [JOK
XMMHYCCKHE CBOMCTBA https://m.edso0.ru/00adf306
Vcnonp30BaHnEe HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 o0peHnii. XMMHUUECKOe bubmorexa LOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHCHUSIMHU a30Ta
®docdop. Oxcua pochopa (V) u
33 @ocgo pHa$1 KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK
P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
35 pH E)) e gmﬂzecéle 1 XUMHUYCCKHE bubmorexa HOK
p P e https://m.edso00.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yraepojaa, ux pusnueckue u bubnnoreka [HOK

XUMHUYECKHUE CBOVCTBA.

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




DKOJIOrHYECKHE MPOOIEMBI,
CBsI3aHHBIC C OKcHI0M yriepoaa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmorexa LHOK
https://m.edso0.ru/00ae006¢c
[TpakTuueckas padota Ne 4 o Teme

38 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [HOK
KadectBenHas peakiys Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[IepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa
40 KpemHuuii u ero coequHeHus bubnmorexa LOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«BaxHeire HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponsHnas padora Ne3 no teme
42 «BaxHeime HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Merannuueckas CBsI3b U bu6mmoreka [IOK
MeTaUIMYecKasi KpUCTa/uIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJUIOB.

. bu6mmoreka [IOK

44 DIEKTPOXUMUYCCKUN PSITT

HaIpsHKEHUH METAILIIOB

https://m.edso0.ru/00ael156




OO6mue crnocoObI MOTYYEHUS
MeTaimioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI bubmmorexa [IOK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPKUT
npuMecHu
46 ITonsiTrie 0 KOPPO3UU METAIIOB bubmorexa LOK
PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
Ilenounpie MeTab! https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ael14b2
49 [Ienoyno3eMeIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmnorexa [IOK
a B https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI M METOIBI €8 bubmmorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubmuorexa [JOK
4 A i
S JTEOMHEHH https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bubnmoreka [JOK

https://m.edso0.ru/00ae1d86




OKCI/II[BI, THAPOKCHUABI U COJIM KEIIE3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3 AL
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TEME bubmumoreka [IOK
59 .
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
PEareHTOoB J1aH B U30BITKE WU bubnuorexa [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa POAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHUH
Konrtponsnas padora Ne4 o treme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
IIOBCEIHEBHOU XKU3HU YeI0BeKa https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuotexa [JOK
OKpYKaroIle cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuorexa [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O0001ICHNE U bubmnorexa [JOK




‘ cucTreMaTru3anusa 3HAHHI

68 Peseprublit ypok. O6o0mIeHnE U
CHCTEeMaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2
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