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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
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 1o XuMuu Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
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-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK 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 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN 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 IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
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: «OKpyXaroluid MUp»,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHUS TMPU MU3YUYEHHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHnue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TIyMaHUCTUYECKUX OTHOIICHMI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M 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 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccupuxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKux CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklUMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4YeHHE CIOCOOOB pPa3feICHHUs] CMECEH: C TMOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKUX BelIeCTB

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



MOJIYYCHHUS KUCTopoAa B J1abopaTOpuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBAa BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHble M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZi€ U B KU3HU 4eloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalieHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3liaMH OKCHUJIOB H
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPAacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBaHNE OO0pa3I0OB HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METajUla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenneneeB — y4y€Hbli U
IpaKIaHUH.

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

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OasaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPOINPOBOIHOCTHU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CossiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHM B MpUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYECKUE U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/lbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1y100anpHOrO MOTEIUIEHUS KIMMaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
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 W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCTIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaUIbl U NX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
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.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XkEHUE B Npupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLMsA, alllOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 M0 TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

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

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTtepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



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

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 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, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  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 HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEeATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAESATENBbHOCTU 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 TIOBEACHUE W TIOCTYNKM CBOMX TOBApUIIECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI TIOHUMAaHUsI CYIIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJIOIaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
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) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TMpaBuUi OE30MACHOCTH TpU  OOpaIlllEeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, 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;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHOM CPEIOH, I MOBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAINMKA XUMHUYECKUX BEIIECTB W XUMHYECCKUX PEAKIIHA,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHbIEC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJa4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

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;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

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



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCMOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

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

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUsI Y4EeOHOrOo COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PpPeKTuBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaeparbHOl pabodeil MporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaITHsX.

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,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU ONMCAHUU BEILIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TIOHATHS «TJIaBHAs
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 XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIO IIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

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

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpAIlCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIIOYECH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

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

pPacCKpbhIBATh CMBICI OCHOBHBIX XHUMHYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(POTEPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU TOHATHUS MPU ONMMCAHUM BELIECTB U X MPEBPALLICHUIL;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO 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 PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
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 «TJaBHasg mnoArpynmna (A-rpynmna)» U «moOoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpenieieHde HMX T0 DJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 4YHMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

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



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNA B Pa3IUIHBIX
YCIOBUSIX;

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

coON0JaTh  MpaBWja  MOJB30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKHUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4acoB JJIeKTPOHHbIE Buanl nesreJLHOCTH
HanmeHnoBanme
Ne (undposbie) 00y4aroIuUXcs € y4eTOM
pa3ejioB M TeM Kourpoubnbie  IIpakrnuyeckue .
n/n Bcero o0pa3oBaTe/bHbIE padoueii mporpamMMbl
NPOrpamMMbl padoThI padoThbI
pecypcsl BOCIIUTAHMS
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
VY4eOHble cuTyanuu,
HaIpaBlIEHHBIC HA
CIIOCOOHOCTH BIIAJIETh
JIOCTOBEpHOU MH(MOpMaIen
0 MEPENOBBIX JOCTUKECHHSIX
BemecTtBa u bu6mmoreka [JOK .
11 15 2 1 OTKPBITHUSX MUPOBOU U
XMMHYECKHE PEaKIUU https://m.edsoo.ru/7f41837c .
OT€YECTBEHHOW XUMMUH,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00
YCTPOMCTBE MUpPa U
00111eCTBA;
becenpl, HanpaBIICHHBIE HA
IIEHHOCTHOE OTHOIICHHE K
XuMust — BaKHaS
OTEUYECTBEHHOMY
o0racTb
KYJIbTYPHOM
€CTECTBO3HAHUS U bu6mmorexa [JOK YIRLYP Y
1.2 5 2 HUCTOPUYECKOMY U HAYYHOMY

MIPAaKTUYECKOU
JESTENBHOCTH
4eJIoBEKa

https://m.edso0.ru/7f41837c¢

HACJIEIUI0, IOHNMAaHUeE
3HAYEHUS XUMUYECKOH
HaYKI/I B X KXU3HU
COBPEMEHHOTO OOIIECTBA,



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

Hroro mo pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

51 Bozayx. Kucnopon.
' [TousTHe 06 OKCUIax

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Y4eOHble cUTyaIu,
HarpaBJICHHBIC HA
MIPEJICTaBICHUE O
COLIMANILHBIX HOpMax U
MpaBUJIaX MEKIMYHOCTHBIX
OTHOIICHUIA B KOJUIEKTHUBE,
KOMMYHUKaTUBHOU
KOMIIETEHTHOCTH B
OOIIECTBEHHO I10JIC3HOM,
y4eOHO-UCCIIEeI0BATEIbCKOM,
TBOPUYECKOM M IPYTHX BUIAX
NeSITeIbHOCTH,

59 Bonopon.Ilonstue o
' KHCJIOTaX U COJISIX

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837c

Jluckyccun 0 TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM
JIESITSIILHOCTH TTPH
BBITIOJTHEHUH YYE€OHBIX,
MO3HABATENbHBIX 33/1a4,

Bopna. PactBopsl.
2.3 [Tonsitue 06 5 1
OCHOBAaHMSIX

54 OCHOBHBIE KJIACCEI 1 1 1

HEOPraHUYECKUX

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

BrimonHeHne XuMH4ecKux
HKCIEPUMEHTOB, CO3/1aHUE
y4eOHBIX POEKTOB,
CTpPEMJIEHUE K
B3alMOIIOHUMAHHIO U
B3aMMOIIOMOLIH B IIPOLECCE
ATOM y4eOHOH e TeNbHOCTH,

VY4eOHbBIC CUTYAINH,
HaHpaBHeHHBIe Ha



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

COCTMHEHUN TOTOBHOCTH OLICHUBATEL CBOE
MOBE/ICHUE U MOCTYIIKH
CBOMX TOBApPHUIIECH C O3ULINHI
HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI

IIOCJIEICTBUM IOCTYIIKOB

Hroro mo pazueny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 31emMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

becena o
o MHPOBO33PEHUECKUX

Ilepuonuueckuit

MPEJICTABIICHUSX O BELIESCTBE
3aKOH U .

1 XMMUYECKOH peakiuu,
[Iepnonnueckas

bubnunorexa [JOK COOTBETCTBYIOILINE
3.1 CHCTEMA XUMHYECKUX 7

https://m.eds00.ru/7f41837c ~ coBpeMEHHOMY YPOBHIO

anemenToB /l. 1.
Pa3BUTHA HAYKU U
Mennene-eBa.
COCTABJISIIOLIIE OCHOBY JIJIs
Crpoenue atoma

MOHUMAaHHUS CYIIHOCTH

Hay4YHOH KapTHUHBI MHpa,

JIAAJIOT O MPEJCTABICHUAX 00

OCHOBHBIX 3aKOHOMEPHOCTAX
XUMHUYECKASA CBI3b.
pa3BUTHS TPUPOJIBIL,

OKucauTenbHO- bu6mmorekxa [JOK
3.2 8 1 B3aMMOCBS35X UelIOBEKa C

BOCCTAaHOBUTEJIbHEIC https://m.edsoo.ru/7f41837¢c N N
MIPUPOHOMN Cpeoil, 0 poIu

peakuuu
XUMHH B TTIO3HAHUU STUX
3aKOHOMEPHOCTEH;

bu6mmoreka [IOK
Hroro no pazgeny 15 1

https://m.edsoo.ru/7f41837¢c



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

bubmuoreka [JOK

Pesepsroc Bpems 3 https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 4 °


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

9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM MPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IIpakTHYeckue
padoThI

Bunnl

e TeJIbHOCTH
00y4aroIuXxcs ¢
yuyeToM padoueit
NMPOrpamMMbl
BOCIIMTAHUS

Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu

1.1

[ToBTOpenue u yrimyonenue
3HAaHUH OCHOBHBIX Pa3feiioB
Kypca 8 Kkiacca

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

I'pynmoseie
MIPOCKTHI,
HaIpaBJCHHBIC HA
MOJTy4YE€HUE HOBBIX
3HAHHUH 110 XUMUHU,
HEOOXOIUMBIX IS
00BIACHEHUS
HaOJIFOJaeMBIX
MIPOLIECCOB U
SIBIICHUH,
IMO3HABAaTEIILHOM,
UH(POPMALIMOHHOM
M YUTATEIILCKOU
KYJIbTYpPBI, B TOM
YHCJIe HABBIKOB
CaMOCTOSTEILHOU
paboThl ¢
yueOHBIMU
TEKCTaMH,

1.2

OCHOBHBIE 3aKOHOMEPHOCTH

but6mmoreka [IOK

CIIPaBOYHOM



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

1.3

XAMHYECKHUX PEaKui

DIEeKTPOTUTHIECKAS

Juccoryanusa. XuMHYEeCKUe

pCaKknuu B paCTBOpax

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

JIUTEPATYPOH,
JOCTYITHBIMU
TEXHUYECKUMU
CpelCcTBaMHu
UH(POPMALIMOHHBIX
TEXHOJIOTHIA;

YueOHbIC
CUTYyaIluH,
HaIpaBJICHHBIC HA
HUHTEpEC K
MPAKTUYECKOMY
U3YYCHUIO
npodeccuii u Tpya
pa3IUYHOTO PO,
YBaXX€HUE K TPYy
U pe3yJibTaTam
TPYOBOHI
JeATEeIbHOCTH, B
TOM 4YHCJIE€ Ha
OCHOBE
MIPUMEHEHHUSI
MPEAMETHBIX
3HAaHUH M0 XUMUH,

Hroro no pazaeny

Pasnen 2. HemeTausibl 1 UX COeIUHEHUSA

17

2.1

OO01mas xapakTepuCTHKa
xumuuecknx »ieMedToB VIIA-

rpynmnsl. ['agoreHsl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

becennr,
HalpaBJieHHbIEC HA
OCO3HAHHBIN BHIOOD



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

2.2

OO01mas xapakTepuCTHKa
XUMHYECKHX dJ1eMeHTOB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

VHIUBUYAJIBHOMN
TPaeKTOPUHU
TIPOJIOJIKCHUS
00paszoBaHus C
YYETOM
JTUYIHOCTHBIX
WHTEPECOB H
CIIOCOOHOCTH K
XUMUH,
00I111eCTBEHHBIX
UHTEPECOB U
OTpeOHOCTEH,
YCHEIIHOU
npodeccuoHanbHOM
JESTSIIbHOCTH |
pa3BHUTHSA
HEOOXOIUMBIX
YMEHUH,
TOTOBHOCTD
aJIanTUPOBATHCA B
npohecCuoHaNBHOM
cpeze;

Becema 00
9KOJIOTHYECKH
1eJIeCO00pa3HOM
OTHOIICHUE K
pUpOJIe KaK
UCTOYHUKY JKU3HU
Ha 3eMIie, OCHOBE
€€ CyIleCTBOBAaHUS,



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

MOHUMAaHUE
[ICHHOCTH
3II0POBOTO U
0e301acHOro
o0pa3a Xu3HH,
OTBETCTBEHHOE
OTHOIIICHUE K
COOCTBEHHOMY
¢busnyeckomy u
MICUXHYECKOMY
3II0POBBIO,

2.3

OOm1as xapakTepuCcTHKa
XUMHUYECKHX 3JIeMEeHTOB VA-
rpynnsl. A30T, pocdop u ux
COEIMHEHUS

bu6mmoreka [JOK

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

becena,
HaHpaBHeHHaﬂ Ha
OCO3HaHHUE
LEHHOCTHU

COOITrO ICHUS
TpaBUII
0e30ImacHoro
TIOBEJICHUS TIPU
paborte ¢
BEIIECTBAMH, a
TAK>XEC B
CI/ITyaHI/IﬂX,
YIPOXKAFOIIUX
3JI0POBbBIO U KHU3HH
JIIOEH;

2.4

OO61mas xapakTepuCcTHKa
XUMHYECKHX 31eMeHTOB IV A-
TPYIIIBL. YTIEPOI U KPEMHUN

bu6mmoreka [IOK

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

TBopueckas
pabora,
HaIpaBJIEHHas Ha



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

U UX COCAUHCHUA

CIIOCOOHOCTD
IPUMEHSTH 3HaHUS,
0JIy4aeMble TIpH
U3Yy4CHUH XMMHH,

Hroro no pazneny

Pazgen 3. MeTaJIbI M BX COeIUHEHUS

25

3.1

3.2

OO01111e cBOMCTBA METAIIJIOB

Baxxneliime MeTayuibl 1 UX
COECTUHEHUS

15

bubmuoreka [JOK

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

bu6mmorexa [JOK

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

Pemenne 3amau,
CBSI3aHHBIX C
OKpY’Karoleu
MPUPOAHOMN
cpenou, ais
MOBBIIIEHHS
YPOBHS
IKOJIOTHYECKOM
KYJIbTYpHI,
becenpl,
HaIpaBJIE€HHbIE HA
OCO3HAHHE
rI100aJIbHOTO
xXapakTepa
YKOJIOTHYECKUX
npo0sieM u myTen
WX pEeLICHUs
MOCPEJICTBOM
METOJIOB XHUMHH,
9KOJOTHYECKOT0
MBIIIJICHUS,

Hroro no pazneny

20



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

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

YMEHHS
PYKOBOJICTBOBATHCSI
UM B
41 BemectBa u matepuansl B 3 bubmuoreka [JOK O3HABATENLHOM
JKA3HU YeJ0BeKa https://m.edso0o.ru/7f41a636 >
KOMMYHHKATHBHOM
U COLIMAIbHOMI
IIPAKTHKE.
Hroro mo pazueny 3
Pe3epBHOE Bpems 3 bubmorera [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 68

[MPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE HUcnoan3oBanue
Ne nudposLIe o0opyroBaHue
Tema ypoxka Kourpoububle IIpakTHyeckue op py "
n/n Bcero oOpa3oBaTesibHbIE nentpa "Touka
padoThI padoThI "
pecypchl pocra
IIpeamer xumun. Ponb xumun B
1 YKU3HH uesioBeka. Temna u 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEILIECTBA
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
Jatuuk
«[IpaBuna paboTsl B 1aboparopun bubnnorexa [JOK
3 . 1 1 TEeMIIepaTypbl
U IpUEMBI OOpAILEHHUS C https://m.edsoo.ru/ff0d23dc .
TepMONapHbIN
1abopaTOpHBIM 000PYIOBAHUEM
HucTele BelecTBa U CMECH.
Crioco0bl pa3ienieHus: cMecei.
JI.o Ne 1. Uzyuenue crioco0oB
4 a3JIeJICHUs1 CMECei: ¢ TOMOIIbIO 1 bubmmorexa [OK
pasi ' - https://m.edsoo.ru/ff0d26ca
Mar"ura, GuiIbTpPOBaHUE,
BBITIAPUBAHUE, TUCTUILIALINSA,
xpomarorpadus.
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceil (Ha nmpumepe 1 1 bubmmorexa [OK
a N PHMEp https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
6 ATtombl 1 MOJieKyJibl. JI.o. No 2. 1 bubnuorexa [JOK
Co3nganue Mojienend MOJIEKyI https://m.edsoo.ru/ff0d2a6c



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

(IIapoCTepKHEBBIX).

[TpocThie U ClIOKHBIC BEIIECTBA.
JL.o. Ne 3 3yuenue u onucanue

bu6mmoreka [JOK

7
(bu3nvIecKux cBOMCTB 00pa3IoB https://m.edsoo.ru/ff0d2a6c
HEOPraHUYECKHUX BEIECTB.

XUMHYECKUE DIIEMEHTEI. 3HAKH
8 (CMMBOJIBI) XUMHYECKUX bubmorexa LHOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
3aKOH ITOCTOSHCTBA COCTaBa

9 BellecTB. XuMudeckas popmyia. bubnmoreka [JOK
BanentHoCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
OTHOCHTENbLHAA aTOMHAs Macca.

10 OTHOCHUTENbHAS MONEKYIISIpHAS bubmmorexa [TOK

yJAp https://m.edsoo.ru/ff0d323c
Macca

11 MaccoBasi 107151 XMUMHYECKOTO bu6mmorexa [IOK
DJIEMEHTA B COCTUHESHUH https://m.edsoo.ru/ff0d350c
KomnyectBo BemecTtBa. Monb.

12 Mounsipnas macca 1. 1. bub6nuorexa [IOK
Hab6mronenue oOpasioB BemecTs https://m.edsoo.ru/ff0d5230
KOJIMYECTBOM 1 MOJIb.

KonTponpnas padora Ne 1.
13 XUMHAYECKUE DIIEMEHTHI U
BEIECTBA B CBETE ATOMHO-
MOJICKYJIIPHOTO YYCHHS
AHann3 KOHTPOJIbHOUN pabOTHI.
bu6nmoreka [JOK
14 dusnueckue U XUMHUICCKUE

SIBJIEHUs. XUMHYECKasl pEeaKus.

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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

15

16

Jl.o. Ne 4 HaGmoienue
(dbuznveckux (IIaBjieHUEe BOCKa,
TasiHUE JIbJ1a, paCTUPaHUE caxapa
B CTYIIKE, KUIIEHUE U
KOH/IEHCAlMsI BOJbI) U
XUMHUUYECKUX (TOpPEHUE CBEUH,
IIPOKAJIMBAaHUE MEHOMN
IIPOBOJIOKH, B3aUMOJCICTBUE
MeJa ¢ KUCIIOTOM) SBJIEHUH.

[Ipu3Haky U ycioBUS MPOTEKAHUS
xuMuyeckux peakuui. JI.o. Ne 5.
HaOmronenue u onucanue
MIPU3HAKOB TPOTCKAHUS
XUMHYECKUX PEAKIUN
(pa3noxeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KHCIOTHI
C XJIOpUAOM Oapusi, pa3oKeHHe
ruapokcuaa meau (1) mpu
HarpeBaHuU, B3aUMO/ICHCTBHE
J&Kele3a ¢ pacTBOPOM COJTH MEJTH
(m.

3aK0H COXpaHEHHS MacChl
BEIIeCTB. XMMUYCCKHUE
ypaBHenus. /[.2. HaGmonenue u
OIMCaHWE PE3yIbTaTOB
MIPOBEJICHUS OITBITA,
WUTFOCTPUPYIOIIETO 3aKOH
COXpaHEHHUs MacChI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

HaTYUK
TeMIepaTypsl
IJIATUHOBBIN

17

BrranciaeHns KonudecTs a, MacChbl

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BELIECTBA [10 YPAaBHEHUSAM
XUMUYECKHUX peaKIi

https://m.edsoo.ru/ff0d5708

18

Krnaccudukanus XuMHuecKux
peakuuii (coequHeHus,
pasioKeHus, 3aMEeIICHNS,
oOMeHa)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

19

20

21

22

23

M. B. JIoMOHOCOB — y4€HBbIii-
sHImKIoneauct. O0o0eHne u
cucTeMaTu3alus 3HaHui

KonTponbnas padora Ne 2 o
TeMe «BeiiecTBa U XUMHUYECKUE
peaxKum»

AHaM3 KOHTPOJIBHOMU pabOTHI.
Bo3ayx — cmech razos. CocraB
Bo3ayxa. Kucinopon — snemMeHT u
npocroe BemecTso. O30H. J1.3.
KauectBenHoe onpenenenue
CoZIep KaHusI KUCIOpoia B
BO3JIyXe€.

dusnueckue U XMMUYECKHe
CBOMCTBA KHCIIOpoa (peakuu
okuclienus, ropeaue). [lonstue
00 oxcuaax. JI.o. Ne 6.
O3zHakoMJieHHe ¢ oOpa3namMu
OKCHJIOB U OITMCAHWE MX CBOHCTB.

CriocoOsI mosTydeHus: KUCIopoa
B J1TaOOpaTOpUH U
MPOMBIIIIEHHOCTH. [IpumeHenue
kuciopona. J1.4. [lonydenue,

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

coOupaHue, pacro3HaBaHUE U
W3yUYEHHE CBOMCTB KUCIOPO/Ia.
J1.5. HaGmronenne
B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOOM H YCIIOBHUS
BO3HUKHOBEHUS M MPEKPAIICHUS
ropenus (moxapa).

TennoBoi 3 PeKT XUMUIECKOM

peaKIuu, IIOHATHE O JIaTYHK
24 TEPMOXUMHUYECKOM ypaBHEHUH, bubmorera [JOK TEeMIEPaTyphl
https://m.edsoo.ru/ff0d4790 .
9K30- U SHAOTCPMHUUCCKUX IIAaTUHOBBIU
peakuusax
TomnuBo (HedTh, yroyb U METaH).
25 3arp;13He1§Heq];03z[yy§<a, CHOCOOBI : bubmiorexa LIOK
https://m.edsoo.ru/ff0d4c4a
€ro MpeJoTBPaIICHUS
[Ipaktrueckas padota Ne 3 o
26 teme «llonmydyeHnue u cobupanue bubnnorexa [JOK
KHUCJIOpOJa, U3YYEHHE €TO https://m.edsoo.ru/ff0d4ae2
CBOICTBY
Bogopoa — aneMeHT U mpocToe
27 Bemefﬂilo. Haxoxnenue ]l: bubmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
pupojIe
dusznueckue 1 XUMUYECKUE
28 cBoiicTBa Bojiopoia. [I[pumenenne bubmuorexa [JOK
Bosiopoaa. [.6. Bzaumoseiictaue https://m.edsoo.ru/ff0d4dd0
Bostopoza ¢ okcuaoM meu (11).
29 [ToHsITHE O KUCITOTAX U COMSIX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHsT BOAOPO/Ia B bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

naboparopuu. J1.7. [Tonydenue,
coOupaHue, paclio3HaBaHUE U
W3y4YEHHE CBOWCTB BOJIOPOIA
(ropenue).

https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teme «llomydenue u cobupanue

bubmuoreka [JOK

31
BOJIOPO/A, U3yUEHHUE €ro https://m.edsoo.ru/ff0d4f42
CBOMCTB»
39 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruuciaenuns o0béMa, KOJIMYECTBA
BEILIECTBA ra3a M0 €ro U3BECTHOMY bu6mmoreka [JOK
33
KOJINYECTBY BELIECTBA WU https://m.edsoo.ru/ff0d55a0
00BEMY
Brrunciienuss 00bEMOB Ta30B 10
34 YPaBHEHHUIO pEaKLMy Ha OCHOBE bub6nuorexa [IOK
3aKOHa 00BEMHBIX OTHOIIICHUI https://m.edsoo.ru/ff0d5708
razoB
DOu3nIecKnue U XUMUYCCKHUE
cBoiicTBa Boapl /1.8.
35 Bzaumo eﬁCTBHi[ BOJIBI C bubmorexa OK
s g https://m.edsoo.ru/ff0d587a
MeTaJljIaMH (HaTpUeM U
KaJIBITHEM ).
CoctaB ocHoBanwii. [Tonsitre 06 bubnmuorexa [JOK
36 nmatauk pH
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTtens.
JTaTYUK
37 HacrpiieHabie 1 HeHACBIIIEHHBIE bu6mmoreka [JOK
TEMIIEPATyPhI
pactBopbl. MaccoBast 1oJist https://m.edso0.ru/ff0d5b40 p ypv
IUIATUHOBBIM

BelecTsa B pactsope. JI.o. Ne 7.



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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

Uccnenosanne ocod0eHHOCTER
pPacTBOPEHUS BEIIECTB C
Pa3IMYHON pacTBOPUMOCTHIO

[IpakTuyeckas padora Ne 5 o
teme «IIpurorosiieHrE pacCTBOPOB

bubmuoreka [JOK

38
C OIpeAeIEHHON MacCOBOM J10JIer https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 O0600111IeHNEe 3HAHMI 110 TeMe bubmuoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiIacCUpUKaIUS, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue n xumudeckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
41 u ampoTepHbIX OKCUA0B. JI.o. Ne bubnuorexa [JOK
8. 3yuenue B3auMOIeUCTBUS https://m.edsoo.ru/ff0d664e
okcuga meau (I1) ¢ pactBopom
CEPHOM KUCIIOTHI
OcHOBaHUA: COCTaB,
KJaccuduKaIus, HOMEHKIaTypa
42 JLo NO(I; HabGmonenue yp bubmorera [JOK nmatuuk pH
T https://m.edsoo.ru/ff0d67ca P
W3MEHEHHUS OKPACKH MHIUKATOPOB
B pacTBOpAX LIETOYECH.
[TonydeHnue u XuMHU4YECKHE
N . JIaTYHK
cBoiicTBa ocHoBaHwmil. JI.o. Nel0. Bu6 1OK .
. HOIMOTEKa TeMIepaTypHBIH
43 Peakuus nelitpanuzanuu JI.o. Ne P ypv
https://m.edsoo.ru/ff0d67ca IJIATHHOBBIH,
11. ITony4yeHne HEpaCTBOPUMBIX
. natauk pH
OCHOBaHHI.
Kucnotsl: cocras, bubanoreka [IOK
44 1 naruuk pH

KIaccuuKalus, HOMEHKIIATypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

JI.o. Ne 12. HaOnronenue
M3MEHEHHUS OKPACKH MHIUKATOPOB
B PacTBOpax KHUCJIOT.

[Tonyyenue u xummudeckue
cBoiicTBa kucinot. JI.o. Ne 13.

bubmuoreka [JOK

45
BszauMopgeiicTBHE KUCIOT C https://m.edsoo.ru/ffOdfee2
MeTaJUIaMU.
Conu (cpeanue): HOMEHKIIATypa,
CTIIOCOOBI OTYYCHHUS, XHMHUECKUE
46 cBoiicTBa. JI.o. Ne 14 bubmotexa [IOK
et em o https://m.edsoo.ru/00ad9474
BriTecHenue ogHOro Merajnia
JIPYTUM U3 pacTBOpa COJIH.
[IpaxTuueckas padora Ne 6.
Pemenue skcriepuMeHTATEHBIX
47 3aza4 1mo teme «OCHOBHEBIE Brbmmotexa HOK
https://m.edsoo.ru/00ad9b7c
KJIACCBHI HEOPTAHUUYECKUX
COCJTMHCHUM
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMH HEOPTraHUYECKUX Bubmaorexa [JOK
. p https://m.edso00.ru/00ad9a50
COEIUHEHNIT
O000I11IeHIE U CUCTEMATU3AIUS
49 3HaHU# 110 TeMe "OCHOBHBIE Bubmaorexa LJOK
https://m.edsoo.ru/00ad9ch2
KJIACChI HEOPTAHMYECKUX BEIIECTB
Konrtponsnas padora Ne 3 o
50 TeMe "OCHOBHBIE KJIaCCHI bubmmorexa [IOK
. https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTUHEHHIA
AHanM3 KOHTPOJIBHOU pabOTHI.
bu6mmoreka [IOK
ol IlepBble nONBITKN

Knaccmbmcaunn XUMHNYCCKHUX

https://m.edsoo.ru/00ad9ffa



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

anemeHTOB. [IoHdTHEe 0 rpynmnax
CXOIHBIX diieMeHTOB JI.0. Ne 15.
N3yuenune oOpasmoB BEIIECTB
METAJIJI0OB 1 HEMETAJIOB.

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuoreka [JOK

52 XAMHYECKUX d1eMeHToB /I, 1. https://m.edsoo.ru/00ada52c
Menneneesa

53 [lepuropl, TPYMIIbI, MOATPYIIIBI bubmmorexa [JOK

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

54 Crpoenue atomoB. CoctaB bubnmoreka [JOK
aTOMHBIX siaep. M3oromnbl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTPOHHBIX

55 000JI0YEK aTOMOB JICMEHTOB bubmuorexa [JOK
[Tepuonnueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XUMHIECKOTO

56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuogmueckoro

57 3aKOHa Ul pa3BUTUS HAYKH U bubmuorexa [IOK
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YUEHBIN, TIEJIATOT ¥ TPaKTaHUH

58 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmuorexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8

59 Nonnast xumuieckast CBsi3b bubmorexa HOK

https://m.edsoo.ru/00adac34



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

60 KoBanientnas nomnsipuas 1 bubnmoreka [JOK
XUMHUYECKASA CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnnoreka [JOK
XHUMHYECKASA CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Creneny oxkucieHus 1 https://m.edsoo.ru/00adae28
OKHUCIIUTENBLHO-
BOCCTAHOBUTEJIbHBIC peakiuu. /.
9. [IpoBeneHuE OMBITOB,
WUTIOCTPUPYIOIIUX PUMEPBI bubnuoreka [JOK Aarime
1
63 OKHCIIUTEIILHO- https://m.edsoo.ru/00adb076 TeMHepaTypUH
o IUIATUHOBBII
BOCCTAHOBUTEJIBHBIX PEAKITU
(ropeHue, peakiu pa3ioKeHus,
COE/IMHEHMS)
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/00adb076
KonTponbnas padora Ne 4 o
65 TeMe «CTpoeHne aToMa 1 bubmmorexa [TOK
p ) https://m.edsoo.ru/00adb486
XHUMHAYECKAs CBA3bY»
AHanu3 KOHTPOJIbHOM pabOTHI.
66 O00011IeHrE ¥ CUCTEMATHU3aLIIs 1 bubmmorexa [IOK
HUI B https://m.edsoo.ru/00ad9cb?2
3HAHUI
67 O060061IeHre U cucTeMaTH3aIus 1 bubnmoreka [JOK
3HaHUHU https://m.edsoo.ru/00adb33c
68 O06o0011eHne U cucTeMaTHU3aIus 1 bubmorexa [IOK
3HaHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE HUcnoan3oBanue
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie — Ipakrueckue gg[()l:ll;zizlfeﬂbﬂme zi:ll;iio']i;::za
padoThI padoThI pecypen pocra”
[lepuoanueckuii 3aKo0H.
1 Ilepuonuueckas cucrema 1 bubnnoreka [HOK
XUMHYECKUX 3JIEMEHTOB /[. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 bubmuorexa [IOK
XUMHUYECKUX AJIEMEHTOB https://m.edso0.ru/00adb6b6
IIEPBBIX TPEX NEPUOIOB
Knaccudukanus n Bu6morexa JOK

3 HOMEHKJIAaTypa 1
HEOPraHMYECKUX BELIECTB

https://m.edsoo.ru/00adb7e2

Bunn XuMH4eCcKOU CBSI3H U
TUTTBI KPUCTATUTMUECKUX
pemérok. JI. 1.
O3HaKOMIICHHE C MOACISIMU
KPUCTAININYECKUX PEIIETOK bubmuoreka [JOK
HEOPTraHUYECKUX BELIECTB — https://m.edsoo.ru/00adbac6
METAJIJIOB 1 HEMETAJIIIOB

(rpaduta n
ayMasa),CJI0KHBIX BEIIEeCTB

JlaTunk TeMreparypel
IUIATUHOBBIH,

TepMONIapPHBIN

(xJopuaa HaTpus).

Knaccudukanus bubmmoreka [JOK

XUMHYECKUX PEAKIUi 1O https://m.edsoo.ru/00adbch0



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

Pa3JIMYHBIM ITpHU3HAKaAM

[TonsiTHE 0 cKOpOCTH
XMMHYECKON PEaKIIUU.
[TonsiTHEe O TOMOTE€HHBIX U
TETEPOreHHBIX PEaKIIMIX
J1.2. UccnenoBanue
3aBUCUMOCTH CKOPOCTHU
XUMUYECKON peaKuuu OT
BO3/ICUCTBUS PA3IMUYHbBIX
(hakTOpOB.

ITonsATHE O XHUMHYIECKOM
paBHOBecun. DakTopswl,
BJIMSIIOIIME HA CKOPOCTh
XMMHYECKOHN peakiuu 1
MOJ0XKEHHUE XUMUYECKOTO
paBHOBECHS

OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu. Jl.o. Ne 1.
[IpoBeneHue onbITOB,
WJUTFOCTPUPYIOMITUX
MIPUMEPHI OKUCIUTEITHLHO-
BOCCTaHOBUTEIHHBIX
peakmuii (ropeHue, peakinu
pa3noKEeHUs, COSAMHECHUS).

Bbu6nuoreka [IOK
https://m.edsoo.ru/00adbe9a

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adcade

JIaTYHK TEMIIEPATYPBI
IJIATUHOBBIN

Teopus 3MEKTPOIIUTHYECKON
mucconuanyi. CUIbHBIE U
ciabpie 25eKTpoauThI [1.3.
Uccnenosanue

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

JATYUK
AIIEKTPOITPOBOTHOCTH



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

AIIEKTPOIIPOBOJHOCTH
pacTBOpPOB BEIIECTB,
nporiecca JUCCOIUAIN

KHCJIOT, IIeJI0YeH U COJICH.

10

11

12

13

NonHsble ypaBHEHUs
peakuwmii. JI.o. No 2.
[IpoBeneHue OMBITOB,
WJUTIOCTPUPYIOLINX
MPU3HAKU TPOTEKAHUS
peaxkiuii HFOHHOTO OOMeHa
(oOpa3oBaHue ocajaxa,
BBIJICJICHUE Ta3a,
o0pa3oBaHME BOJBI).

XUMHYECKHE CBOMCTBA
KHCIIOT B CBETE
Mpe/icTaBIeHUH 00
BJIEKTPOTUTUYECKON
JIHCCOIHAIAN

XUMHYECKHE CBOMCTBA
OCHOBAHHH B CBETE
Mpe/icTaBIeHH 00
AJIEKTPOIUTHYECKON
JIFICCOIAITAN

XHUMHUECKHE CBOMCTBA
COJIeil B CBETE
Mpe/icTaBIeHH 00
BJIEKTPOIUTUYECKON
JIFCCOIAITAN

bubnnoreka IIOK
https://m.edsoo.ru/00add448

bu6nuoreka [IOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [IOK
https://m.edso0.ru/00add5d8

bu6nuoreka [IOK
https://m.edso0.ru/00add8bh2

aTYUK
AICKTPONPOBOIHOCTH

14

[TonsiTue o runponuse conen

Bbubnuoteka LIOK

naruuk pH



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

15

16

O6o06menne u
cCUCTeMaTH3alus 3HAaHUH 10
Teme "DJIEKTPOTUTUYECKas
aucconuanus. XUMHYECKue
peakuuu B pacTBOpax."

[IpaxTuueckas padora Ne 1.

«Pemenne
AKCIEPUMEHTAIBHBIX 3374

https://m.edsoo.ru/00add9d4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd12

bubnnoreka IIOK
https://m.edsoo.ru/00addbfa

17

KonTponbnas padora Nel no
TeMe «DJIEKTPOJIUTHYECKAS]
aucconuanus. XuMUYECKHe
peaxkuuu B pacTBOPax»

bubnnoreka IIOK
https://m.edsoo.ru/00addecO

18

AHanu3 KOHTPOJIbHOU
pabotsl. Obmas
XapaKTePUCTHKA TaJIOTCHOB.
XHUMUYECKUE CBOKCTBA Ha
npumepe xiopa. /. 4.
OnBITHI, OTpaXkaroIiye
(busznuecKkrue 1 XUMHUYECKHe
CBOMCTBA TaJIOTEHOB U MX
COCTMHEHHH (BO3MOXKHO
HCIOJIb30BaHNE
BHJICOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 0Opa3amMmu
XJIOPUJIOB (TaJIOT€HUIOB).

bu6nuoreka [IOK
https://m.edsoo.ru/00addfe2

19

Xnopooaopon. ComnsiHast
KHCJIOTa, XUMUYECKHE
CBOWCTBA, MOJyYEHHE,

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



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

IIPUMEHEHHE

20

21

22

[TpakTrueckas padota No 2
o teme «llonyuenue
COJITHOM KMCJIOTBI, U3y4EHUE
€€ CBOMCTB»

Brruucnenus o
YpaBHEHUSM XUMHUYECKUX
peaKkuuii, €ciii OJUH U3
peareHTOB J1aH B U30BITKE

OOw1ast xapakTepUCTHKA
anemeHToB VIA-rpynmsl

bu6nmoreka [IOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bubnnoreka IIOK
https://m.edsoo.ru/00ade64a

23

24

25

AJIIOTPOIIHBIE
MOAU(DUKAIINH CEPBI.
Haxoxnenue cepbl u eé
COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA
cepsl. J1.5. O3HakomiieHHe ¢
oOpasmamu cepbl U e€
COCIMHCHUSIMHU.
CepoBom0opo1, CTpOEHHUE,
(bu3nUecKre U XUMUYECKHE
CBOICTBA

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYecKue U
XHUMUYECKHE CBOWCTBA,
npumenenue. J1.6.
Hab6monenune mpomecca
oOyrIrMBaHMs caxapa Mo
NIEUCTBUEM

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nuoreka [IOK
https://m.edsoo.ru/00ade802

bu6nuoreka [IOK
https://m.edso0.ru/00adea28



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

26

KOHIICHTPUPOBAHHOM CEpHOU
KUCIOTHI. JI.0. Ne3.
N3ydyenne XuMH4eCKUX
CBOMCTB pa30aBiIeHHOI
CEpHOM KHUCIIOTHI,
MPOBEICHUE KAYECTBEHHOU
peakuu Ha cyib(ar-uoH u
Ha0JII0IeHNE TIPU3HAKa ¢
MIPOTEKAHUS

XUMUYECKUE pEaKLnH,
JIeXKAaIIe B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
IIOJIyYEHUS CEPHOU
KUCIOThL. XUMUYECKOE
3arpsiI3HEHUE OKPYKAIOLIEH
CpeIbl COEINHEHUSIMU CEPBI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

27

BrluncieHre MaccoBOit
J0JI1 BbIXOJa HpO)IYKTa
peakiuu

bubmmorexa [JOK
https://m.edsoo.ru/00adec8a

28

OO01mas xapakTepucThKa
371eMeHTOB VA-Trpynmsl.
A30T, pacCIpOCTpaHEHUE B
npupo/ie, GU3nIecKue u
XUMHUYECKHUe cBoucTBa. J1.7.
O3HakoMIIEHHE C
(bu3MYECKUMHU CBOMCTBAMH
a3ora, gocdopa 1 ux
COEIMHEHH .

but6mmoreka [IOK
https://m.edsoo.ru/00adeeab

29

AMMHuak, ero Gpu3ndecKue u

but6mmoreka [IOK

JlaTuuk



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XUMHUYECKHE CBOMCTBA,
MOJIy4eHHUE U IPUMEHEHHE.
J1.8. Tlonyuenue,
coOupaHue, pacro3HaBaHue
Y U3y4YECHHUE CBOWCTB
ammuaxa Jl.o. Ne 4.
[IpoBenenmne kaueCTBEHHOM
peaKkIy Ha HOH aMMOHUS U
U3y4ECHUE IIPU3HAKOB €&
MPOTEKAHUS.

https://m.edsoo.ru/00adf004

AIIEKTPOIIPOBOTHOCTH.

30

[IpakTuueckas padbora Ne 3
o teme «llomyuenue
aMMHaKa, U3y4yeHUe ero
CBOMCTB»

bubmuorexa [JOK
https://m.edsoo0.ru/00adf180

31

A3oTHas KucioTa, eé€
(bu3UYeCKre U XUMHUYECKUE
cBorictBa. /I. 9.
BzaumopeiicTBue
KOHIIEHTPUPOBaHHOU
a30THOM KHCIIOTHI C MEJBIO.

bu6nuoreka [IOK
https://m.edso0.ru/00adf306

32

Hcnons3oBaHne HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OPEHUIHA.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIen cpebt
coenunenusmu azora. J[.10.
O3nakomiieHHe ¢ 0Opa3lamu
a30THBIX YI0OpEHU.

but6mmoreka [IOK
https://m.edso0.ru/00adf518

33

®docdop. Oxcun hochopa

but6mmoreka [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

34

(V) u pocdopnas kuciora,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, nosyuyenue. JI.o.
Ne 5. IIpoBenenue
KaueCTBEHHOW peakIuu Ha
dbocdaT-uoH 1 U3ydcHHE
IIPU3HAKOB €€ IPOTEKAHUS.

Hcnons3oBanue pocdaros B
KauecTBE MUHEPATbHBIX
ynobpenuii. 3arpsisHeHue
IIPUPOJHOMN Cpebl
docharamm [1.11.
O3nakomiieHHE ¢ 00pa3amMu
(bocPopHBIX yIOOpEHUH.

https://m.edsoo.ru/00adf68a

bubnuorexa [JOK
https://m.edsoo.ru/00adfc20

35

36

VYruepon, pacnipocTpaHEeHUE
B IIpHpoe, GU3NYECKUE U

XUMHAYECcKHe cBoicTa. J[.12.

N3yuenue monenen
KPUCTAJUIMYECKUX PELIETOK
anMasa, rpadura,
¢ymepena J1.13.
O3HaKOMJIEHHE € IPOLIECCOM
azicopOIIMU PacTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM
MIPOTUBOTAa3a.

Oxcuppl yriepona, ux
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKUE

bu6mmoteka [IOK
https://m.edsoo.ru/00adfd9c

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



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

MPOOJIEMBI, CBSI3aHHBIC C
oxcuaoMm yriepoxa (1V).
J1.14. Ilony4enue,
coOupaHue, pacro3HaBaHue
Y U3y4YECHHUE CBOWCTB
YIIIEKHUCIIOTO Ta3a.

YroapHasg KUCIIOTa U €€

conu. JI.o. Ne 6. [IpoBenenue

Ka4eCTBEHHOM peakiuii Ha
KapOOHAT-MOH U U3yYeHUE
IIPU3HAKOB €€ IPOTCKAHUS.

[IpakTuueckas pabora Ne 4
o teme "[lonyyenue
YTJIEKUCIIOTO Ta3a.
KauecTtBeHHast peakuus Ha
KapOoHaT-MOH"

[TepBOHAYaNBHBIE TIOHATHUS
00 OpraHMyYecKux
BEIIIECTBAX KaK O
COEIMHEHUSX yriepoaa

KpemHnii u ero coequHeHus.

J. 15. O3nakoMIIeHUE C
MPOAYKIHEN CUIMKATHOU
npombilieHHOCTH. JI.o. Ne
7. IlpoBenenue
KaueCTBEHHOM peaKIuu Ha
CUJIMKAT-UOH U U3yYCHHE
MPU3HAKOB €€ MPOTEKAHUS.

bubnnoreka IIOK
https://m.edsoo.ru/00ae006¢c

bubnnoreka IIOK
https://m.edsoo.ru/00ae027e

bu6mmoteka [IOK
https://m.edsoo.ru/00ae054e

bu6nuoreka [IOK
https://m.edsoo.ru/00ae080a

41

[TpakTuyeckast padora Ne 5.

Bbubnuoteka LIOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

42

Pemenue
AKCIICPUMEHTAIbHBIX 337124
o Teme «Baxknenmnne
HEMETAJUIBI K UX
COEIMHEHUS
KonrponsHas padora Ne 2
o teMe «BaxkHeiiue
HEMETAJUIBI K UX
COEIMHEHUS

https://m.edsoo0.ru/00ae0bf2

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

43

AHanu3 KOHTPOJIbHOU
pabotel. O0mas
XapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB —
MeTayuIoB. MeTayunyeckast
CBSI3b U METAJJIMUECKast
KPUCTaJUINYECKast PELIETKA.
Pu3nyecKue CBOMCTBA
MetaiioB J1.16.
O3zHakoMJIeHHe ¢ oOpa3namMu
METAJUIOB U CIUIaBOB, UX
(bu3NYeCKUMHU CBONCTBAMHU.

bu6nuoreka [IOK
https://m.edsoo.ru/00ael103e

44

XHWMHYECKHUE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMUYECKUN P
HaIpPsDKEHUH METAIIJIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael1156

45

OO6mwme crmocoOb! MOTyIeHUS
METAJIJIOB.

Cmurasel. BeramcieHus 1mo
YpaBHEHHUSM XUMHYECKHX

bu6nuoreka [IOK
https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peaKkuuii, €ciii OJUH U3
peareHToB COACPKHUT
IpUMecH

46

ITonsiTHe 0 KOppO3UN
metauioB. [1.17. U3yuenue
PE3yJIbTaTOB KOPPO3UHU
METaJIJIOB

bubnuoreka LIOK
https://m.edsoo.ru/00ael1278

47

[lenounsie metasbl. J1.18.
HaGimrotenue u onucanue
MIPOIIECCOB OKPAIIHBAHUS
IUTAMEHU MOHAMHU HATPHS,
KaJIusl.

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

48

Oxcupl U TUIPOKCH/TBI
HaTpus u Kamus. J[.19.
N3yuenue ocobeHHocrei
B3alMOJJEUCTBHA OKCHUIA
HAaTpus C BOAOU.

bu6mmoteka [IOK
https://m.edsoo.ru/00ael4b2

49

[Ienouno3eMeNnbHBIC
MeTaJIIbI — KaJbIIuHA 1
maruwmii. J[.20. Habmronenne
Y OTIMCaHUE TIPOIIECCOB
OKpAITUBaHUS TUIAMEHU
HOHAMH KaJIbIIUS.

bubmmoreka [IOK
https://m.edsoo.ru/00ael5e8

50

Baxneimue coetmHeHNsS
kanbuus J[.21. U3yuenue
0COOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIa
KaJlbIIMs C BOJIOM.

bu6mmoreka IIOK
https://m.edsoo.ru/00ael5e8

51

O06001IeHNEe 1



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

cucTeMaTu3anusd 3HaHUU

JKécTkocThb BOMIBI U CIOCOOEI

59 e¢ ycrpanenus. Jl.o. Ne 8. bubnmnoreka HOK Hatunk
UccnenoBanue cBONUCTB https://m.eds00.ru/00ae1886 = 31EKTPONPOBOIHOCTH.
JKECTKOM BOJIBI.

[IpakTrueckas padota Ne 6
53 "YKEcTKoCTh BOJIBI 1 METOBI Bubmaorexa ITOK
< . https://m.eds00.ru/00ae1886
e€ ycTpaHeHus
. bubnuorexa [JOK

>4 AdroMHHHIH https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA
OKCcHJa ¥ THIpoKcuaa. Jl.o.

55 9. Uccnenoanue bubmuorexa [IOK
aM(pOTEpHBIX CBOMCTB https://m.edsoo.ru/00aelc64
THJIPOKCHU/IA ATFOMUHUS U
THJIPOKCH/IA ITUHKA.

Keneso. J1.22. 3yueHnue
56 npoueccaﬂropeHHﬁenew B bubmorexa HOK
https://m.edso0.ru/00ae1d86
KHCJIOPO/JIE .
Oxcuapl, THIPOKCHUIBI U
comu xene3a (1) u xenesza
[11). JTI.o. Ne 10. U3yuenue
S7 1(1p1:3HaKOB npOTeKaisz[ bubmmorexa LIOK
. https://m.edsoo.ru/00ae35e6
KaueCTBEHHBIX peakInii Ha
nousl: xene3a (1) u xenesa
(.
O06o0meHue u
58 CUCTEMATH3ANI SHAHUN.

Jl.o. 11. U3yuenue



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

60

61

62

MIPU3HAKOB POTEKAHUS
Ka4yeCTBEHHBIX PEAKIIMi Ha
WOHBI: MarHusl, KaJIbIIus,
AIFOMUHUS, IMHKA, JKelle3a
(1) u xene3a (1), mexu (11).
[TpakTuyeckas pabora Ne 7.
Pemenue
AKCIIEPUMEHTAIBHBIX 33124
o Teme «BaxxHeiimme
METAJUIbI ¥ UX COCAMHCHUS

Breraucnenus 1o
YPaBHEHUSIM XUMUYECKUX
peakuuii, €clii OJIMH U3
peareHToB J1aH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Breraucnennss MaccoBoi
JIOJIA BBIXOJ1a TIPOJTYKTa
peakiuu

O06o06menue u
CHCTEeMaTH3alus 3HaHUH

KonTponbnas padorta Ne 3
no teMe «BaxkHeiinme
METAJIIBI U UX COEINHEHUI

bubnnoreka IIOK
https://m.edsoo.ru/00ae3de8

bu6nuoreka [IOK
https://m.edsoo.ru/00ael1750

63

AHanu3 KOHTPOJIbHOU
pabotsl. BemectBa u
MaTepHalibl B MOBCEIHEBHOMN
*U3HM uenoBeka. JI.o. Ne 12.
N3zyuenue oOpasios
MaTepuasoB (CTEKJIO,

but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

CIUIaBbl METAJLJIOB,
MOJINMEPHBIE MAaTEPUAIIbI).

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpPY’KarollEen Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubnmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 O060061eHne 1 bubnmoreka [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ae0d0a
67 O06o0meHue u 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
O6o00mmenue u bu6mmoreka [IOK
68 . 1
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
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