


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluxcsi, ONpeAeNseT BO3MOXHOCTH IpeaMera i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O0O0YyYalolmerocs I0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIUU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  caMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUYarOIIUXCS;



CrIocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmera, KOTOpPbIM  ABISETCS — NeJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (pAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX AUl MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MPUOOILIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS W CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHHH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HAMPABIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTIWUISAIMA, XpoMaTorpadus, MPOBEACHNUE OYUCTKH TTOBApPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KUCIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHt m mpocrtoe BemectBo. HaxoxxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U U3YUYCHUE CBOMCTB KHUCIOpOJa, HaOJI0JAeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/aa (TOpPEeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMNPeNeEHHOM
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCJIOT M IIEIIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BaxHeilmue Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMEHTOB. [loHsatne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©W  JjIuHHONEpuoAHas  (OpMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IrPpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB METAVIOB U HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU H3YYEHHH XUMHM B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B Ilepuomnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMUYECKOW peakinuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUW C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJeil B CBeTe TMpPEACTaBICHUH 00 AJIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMETaUIoB (Tpadura M amMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHMS), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHu3M YelOoBeKa. BakHeilllmme XJIopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puieckue). XHWMHUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHHUSIMH cepbl (KHCIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. KpyroBopor azora B nmpupoae. AMMUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U  chenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornuele Moaupukanmuu ¢docdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nuecKkue W XUMUYECKHE CBOMICTBA, JCHCTBUE HA JKHUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKHX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHelIe CTpouTeNbHbIE MaTepuaibl: KepaMuka,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C 0Opa3laMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHUE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakIny Ha Cylbdat-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpadura, ¢yiiepeHa, O3HAKOMJICHHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYEHHE TNPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauoB. OU3nyeckue U XMMUYECKUe CBOMCTBa MeTaiioB. Oommue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: noyoxkeHue B llepuoanyeckon cucremMe XMMHUYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyno3emenbHbIE METaJUIbl MAarHuii M KalblMA: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkoCcTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckor cucreMe XUuMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MpOIECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIrOIEHUE U OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, aaiee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(PUKAIMI, TEPUOIUIHOCTh, HAOIIOJACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE peCypChl.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pPE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONIEHUs TIpaBUI OE€30MacHOCTH TPH OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON npo(eCcCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble NPU U3YYEHUU XUMMH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHHsI PYKOBOJACTBOBAaTHCA MM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLMKII, TUIIOTE3a, (PaKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIAaCCH(UKAIMKA XUMHUYCCKUX BEIIECTB M XUMHUYCCKHX DPEAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHUS TOHATUS (NIPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEYUMS B U3yUaE€MbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETCHUE OMbITa 110 ITUIAHUPOBAHUIO, OpPraHU3aIlMd W TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIA, TPUOOPETEHHUE OTbITa B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4ll HECIO0XKHBIMA CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl  IO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepanbHO paboyeil mporpaMMonu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aromMa, aToMHas OpOUTallb, pPaaNyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepuomnyeckon
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBY YYACTBYIOLIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKMX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCHEPUMEHTHI  TI0
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBATh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAaHOBJIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpynmna)» U «modooyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij sAlpa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKMCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — MJIsi WM3Y4YCHHUS CBOWCTB BEIIECTB M
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6mmoreka [IOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso00.ru/7f41837c
YeloBeKa
BemecTBa 1 XuMuueckue bubnnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro 1o pasneny 20
Pa3nes 2. Baskneiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bognopona.Ilonsarue o kucnorax 3 1 bubmuoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bu6nuoreka [IOK

3.1 7
XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKUCIUTEILHO- 8 buGnnorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIBHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

Kosun4vecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabusl | IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[loBTOpEeHME U yriaybieHue 3HaHUH bubmorexa HOK
1.1 ey 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca 6
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmorexa [JOK
1.2 N p 4 https://m.edsoo.ru/7f41a63
peakiuit
6
DNEeKTPOIMTHYECKAs TUCCOLIUAIIHS bubmorexa HOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a63
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX 6
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
bu6nmoreka [IOK
OO6m1ast XapaKTeprUCTUKA XUMHIECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpymnmsl. ["anorenst 6
OO6m1ast XxapaKTeprUCTUKA XUMHYECKUX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCJIMHECHMA 6
OO6m1ast XxapaKTepruCTUKA XUMHYECKUX bubnmoreka [JOK
2.3 anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHCHUA 6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO6m1ast xapakTepruCTUKa XUMHYECKHIX bubnmoreka [JOK
24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCITUHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
bubmuorexa [JOK
3.1 OOm1re cBOMCTBAa METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Bakneiiie MeTamibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
bu6mmoreka [JOK
41 BemecTBa 1 maTepuaibl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmorexa [IOK
PesepBHOoe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

8 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3Y4UE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI A
pecypcsl
1 IIpeamer xumun. Ponp XUMHUM B )KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TTO3HAHMS B XUMHUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «[Ipasuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnuotexa [JOK
oOpartieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5) «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3JI€MEHTHI. 3HAKU 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bubmuorexa [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCTH https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTra. MoJib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMUYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Breruucienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMUuecKux peakiui
18 (coe I/IH(EHI/IHH a3JI0KCHHS e bubmoreia HOK
8 P : https://m.edso0.ru/ff0d3f34
3aMeIleHusI, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmmorexa [JOK
1 AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 Konrponsnas padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK



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

BO3ayXa. KI/ICJ'IOPO,Z[ — JJICMCHT U
IIPOCTOC BECUIECTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK
poAia (peatdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 naboparopun iqn OMI)IIHJIerHOCTI/I bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKiuy, NOHATHE O bubnuorexa [IOK
TEPMOXMMHYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 5[3H€I-5H6ql;03 ’ a, CII0COOBI lro bubmorexa LIOK
p AyXd,s https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTrueckas padorta Ne 3 o reme
26 «[lonmydyenne u coOupaHue KuciIopoaa bubmorexa LIOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nmpocroe bubnuoreka [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCHOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOA0POia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 o teme bubnuoreka [IOK

«[Tomyuenue u cobupanue BoJ10poJa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
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HN3YUCHHUEC €TO CBOMCTBY

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4YeCTBa
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmorexa LHOK
= . J https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BbEMY
Boruncienns 00EMOB Ta30B 1O
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . peaxt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonste 006 bubnnorexa [HOK
WHJIAKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HachilieHHbIS
37 u HI::HaCBIpeHHBIE acTBOphl. MaccoBast bubmorexa HOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B paCTBOpE
[TpakTrueckas padota Ne 5 o reme
38 «[IpuroTtoBiieHHE PACTBOPOB C bubnuorexa [JOK
onpeaeNéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponbnas pabota Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIaccuUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenne 1 XuMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaHus: cOCTaB, Ki1accupuxams, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA bubmumoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoé(iblj oIt )eHI/I}I XHMHI{Z(I:)KHe bubmorexa LHOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3aa4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edso00.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnoreka [JOK
HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu|
B . https://m.edso0.ru/00ad9ch2
KonTtponbsHas padota Ne3 mo reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHU M
[TepBbIe MOMBITKU KIACCUPUKAITUU
51 XUMUYECKUX AiieMeHTOB. [loHsATHE 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX AJIEMEHTOB
[lepuonuueckuii 3aK0H U
bu6mmoreka [IOK
52 [Tepuoanueckasi cucteMa XUMHUYECKUX

anemenToB 1. 1. Menneneepa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK

53 IT
CPHOMEL, TPYIIIEL, HOMTPYIIBL https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka HOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwue [leprogudeckoro 3akoHa Jjs
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnuorexa [JOK
MenneneeB — y4€HBIN, ITEIArOT U https://m.edsoo.ru/00ada96e
rpakIaHUH
DNEKTPOOTPULIATEIBHOCTh AaTOMOB bubnnorexka [JOK
58
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 "
OHHAT XHMITICCRAT CBASE https://m.edsoo.ru/00adac34
50 KoBanenTHast nonsipHas XuMHUECKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasileHTHas HeMoaspHAas XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TTICHb OKHCIICHI https://m.edsoo.ru/00adae28
63 OKHCIHTENTbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIIH bu6mmoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb076

https://m.edsoo.ru/00adb076

65 Kontponbnas pabota Ne4 o reme 1 bubnmoreka [JOK
«Ctpoenue atoma. XMMHYECKas CBSI3b» https://m.edso00.ru/00adb486
66 PesepBHeiit ypok. O600IICHHE U 1 bubnmoreka [JOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeiit ypok. O600ICHHE 1 1 bubnmoreka [JOK
cucTeMarn3anus 3HaHUM https://m.edso00.ru/00ad9ch2
68 PesepsHblit ypok. O60011eHME 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Jara

Ne uudgposbie

Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3Y4UE€HH
n/n Bcero oOpa3oBaTeJibHbIE

padoThI padoThI s
pecypcsl

Ilepnonnueckuil 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX IEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no treme

5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca»

6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XHUMHYSCKOHN PEaKIMU U IMOJIOXKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTHYECKOMN
10 nccorranuu. CHILHBIE U cl1a0ble Bubmorexa ITOK
A HHATHIH. https://m.edso0o.ru/00adcd68
3IEKTPOJIUTHI
11 Mounuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peak https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABICHUN bubmmorexa [IOK
psz https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubmorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubmmorexa [IOK
b https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelienue skcepuMEHTATLHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabota Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa [IOK
p a THATI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakKTePUCTHUKA TaJIOT€HOB.
18 XI/II:fI/IquKIz/Ie CBEﬁCTBa Ha IIpUMeEpE Eubmrorexa I[OK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTA, bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XHUMHUYCCKUC CBOﬁCTBa, IIOJIYy4YCHHUC,
IIPUMEHCHUC

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

[IpakTuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «[TonyuyeHne COISIHOM KHUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Brruuciienus mo ypaBHEHUSIM
21 XUMHAYECKHX PEaKIUi, €CII OJMH U3 bubmmorexa LIOK
P ’ https://m.edso0o.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnunoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHUI bubnnoreka [JOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcnppl cepbl. CepHas KMCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubmuoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
cepsl
97 Brruucienne MaccoBoit 101 BbIXO/a bubmuorexa [JOK
MPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTHKa SJIEMEHTOB bubnmoreka [JOK



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

V A-rpynibl. A30T, paclipoOCTpaHECHHE
B IIpHUpoe, Gu3nyecKue u
XMMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3n4ecKue u

bubmuoreka [JOK

29 XUMHYECKHE CBOMCTBA, ITOJIYUYECHUE U
’ yi https://m.edsoo.ru/00adf004
MIPUMECHCHHE
[IpaxTuueckas padora Ne 3 o Teme
30 «[Tonyyenne aMMuaka, N3y4eHue €ro bubnmorexa LOK
. ya > 3y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Wcnonp30BaHnue HUTPATOB U COJICH
aAMMOHHUSI B KQUECTBE MUHEPATbHBIX

32 00peHnH. XMMHYECKOE bubmmorexa [IOK
YAODP i . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIUHEHNUSIMH a30Ta
dochop. Oxenp pochopa (V) u

33 (1)00((11))0 pHafl KI/ICJ'I((i))Ta q)q)lf3n(tle)cxne " bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, MOJyUCHHE
Ucnonbs3oBanue ¢pocdaTos B

34 KadyeCTBe MUHEPAIBHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE MPUPOIHON Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 npH I(: e g)mniecxll)/le Y XUMHYECKUE bubmmorexa [JOK

PHPOE, https://m.edso0.ru/00adfd9c
CBOMCTBA
36 Oxcupsl yraepona, ux pusnveckue u bubnmoreka [JOK

XUMHUYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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DKOJIOTUYECKHE TTPOOIIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbpHas KUCIIOTa U €€ COTN bubmorexa LOK
https://m.edso0.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KaK O bubmorera [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 KpeMuunii 1 ero coeiuHeHUs Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunorexa [JOK
«BakHeuIme HeMeTaJUTbl U UX https://m.edso0.ru/00ae0bf2
COCIMHECHH S
KonTponbnas pabota Ne3 mo teme

42 «BaxxHeHIme HeMeTaJlIbl M UX bubmorexa [JOK

https://m.edso0.ru/00ae0el18
COEIMHEHHS
OO01mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudueckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKasi KpUCTAIITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJIJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DIIEKTPOXUMHUYECKUH P

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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HaHp}I}KeHI/Iﬁ MCTAJJIOB

OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CruiaBel. BeiyuciieHus mno

bubmuorexa [JOK

4 .«
> YPABHCHHAM XHMITACCKHIX PEaKiii, https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 [ToHsATHE O KOPPO3UK METAJUIOB bubmmorexa LHOK
pp https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[Hernoumsie meramel https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [lenoyno3eMenbHbIE METAIbI — bubimmoreka [IOK
KaJILIIMA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefMHEHNAA KaJIbIUA bubmmorexa LOK
g H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmorexa [IOK
52
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECcTKOCTE BOIBI U METOIEI €6 bubmmorexa [TOK
., https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmorexa [IOK
54 A 7|
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubnuoreka [IOK

TUAPOKCHU]IA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6mmoreka [IOK

56 Kemneso
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bu6mmoreka [IOK
(1) u xxeme3a (1) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«BaxkHelmue MeTaabl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS)
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
60 pearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COZEPKUT pUMeECH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0OJa MPOIYKTA
peakuuu
61 O000111eHNE B CHCTEMATH3AIUA
3HaHUH
KonTponbnas padota Ne4 no teme
62 «BaxxHeimume MeTaaiIbl U UX
COEIMHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MMOBCEIHEBHOM KM3HH YeJIOBEKa https://m.edsoo0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHue bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perieHnn bubnuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHelit ypok. O6001ICHHE 1 bubnmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CHUCTCMAaTHU3alusia 3HAHUM

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

67 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600611eHIE 1 1 bubnnoreka HOK
cucTreMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68
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