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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 MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
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:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHUSL.

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

CtpykTypa coaepkKaHUs MPOTPAMMBI IO XUMHH C(POPMUPOBAHA HA 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
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (QYHKIMA OOBACHEHHS W TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[lpy wu3yueHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUYCCKHUX IOJIOKCSHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIILHOW 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 LU, KaK:

— (¢GopMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOydaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIBHOU JEATEIBHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE ISt
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAaIOLIEro MHpA, MCHOJIb3Ysd 3HAHUS U OMbBIT, MOJYyYCHHbIE MPU H3YYEHUU
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
1eJecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENbHOCTH B LEIAX
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 BBIOOpPY MpOdUIIsS M HAMPABICHHOCTU JAIbHEUIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIIACC

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 MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMECei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
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, PACTUPAHHE 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 CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoAe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

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

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.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

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

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

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3liaMH OKCHIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHUE OO0pa3I0OB HEOPTraHWYECKHX BEIIECTB PAa3IMYHBIX 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 OJHOTO METajla IPYTHM W3 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 XMUMUYECKUX 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. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BuUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

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

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN 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 pa3aoKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



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

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

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
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: armocepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
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
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4ecKuX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil 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 pEAKIUU M MOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

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



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

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. 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 PEaKIMii HIOHHOTO OOMeHa,
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:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
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

OO6mast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME 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. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoAe. XUMHUYECKOE
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 CTENEHU OKHUCICHUS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn0oOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl 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,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX Kak 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, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. 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 MAaTEPUAJIOB 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
rajJjoreHOB M HX COCIUHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE 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
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3ANMO/ICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, coOupaHue, paclio3HaBaHUE M H3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI U UX 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
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX 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



TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHWe WIENOYHBIX METAUIOB MW HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUUYECKUE 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 aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn keresa (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
HCIIOJIb30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJabLMs, aJIFIOMUHUS, [IUHKA, >KEJIe3a
(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 [IMHKA, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3aJ1a4d Mo Teme « Baxknenmme
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
XAMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu 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
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

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

®duzuka: Marepusi, aToMm, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpochepa, MHHEpPaATIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO 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
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS 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 OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3a7ay, BBIMOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [ TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TPEACTaBJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HaHHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTH JW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKHMH BEIIECTBAMU B OBITY U pEaTbHOM 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 XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrHYecKOro BOCIIUTAHNS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE ILIEHHOCTH COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHON CPEIOM, ISl MOBBIIIECHHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUIUHHO-CIICJACTBEHHBIC CBS3W MEXKIY OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOJIb3yEeMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

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 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4Hble METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
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 U aHAJIM3UpoBaTh B Ipolecce Yy4eOHOM U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/JaBaThb BONPOCHl (B XOA€ Juajiora W (WJIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTb IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1M, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMKCS HAy4dHbIE 3HAHUS, YMEHUS M CHOCOOBI



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

K xonIiy oOydenus B 8 kiiacce npeiMeTHbIE 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, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUPUKalus peakiuid: 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 CBs3b, MOJSPHAs W HEMOJISIpHAsh KOBaJICHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUJISI COCTaBJICHHS (Qopmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

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

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounast noarpynmna (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 DJIEMEHTOB (COCTaB U 3apsij spa, 001Iee YUCIO0 IEKTPOHOB
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);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBONCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA 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 XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBPHON EATCITHHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICITUPOBAHHE, JKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO WU COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dhenondranient, METUIOPAHXK U IPYTUE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyeckas), KpHUCTAUIMYecKas pemeTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU 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 Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o dopmysiaM, BUA XUMHUYECKOM
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 cMbich llepuonmueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEMIOBOMY 3P hEeKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

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

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISPHYI0O H  MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOIINEC  KAYeCTBEHHBIH  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 PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTNEpAlMU MBICIUTEIBHON JEATETbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 2 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bu6nuoreka [IOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 5 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOpartieHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
4 YucTteie BemecTBa U cMecH. CrocoObl 1 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [TOK
a . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
bubmuorexa [JOK
6 ATOMEL H MOIICKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u c0XXHBIE BElIeCTBa 1 bubmorexa HOK
p B 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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCTH https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MougnspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBICHHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciioBHUS IPOTEKAHUSA bubnunoreka [JOK
XAMHYECKUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XUMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HIECTRa 1O JP https://m.eds00.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
A P : https://m.edso0.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
91 Bozayx — cmech razoB. Cocras bubnuoreka [IOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoObI MoTy4YeHusT KUCJIOPO/ia B
23 nabopaTopuu Zlqn OMBIMHCHpHcf[CTH bubmorexa LHOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmmorexa [JOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxkaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 ®dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHusT BOJAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padora Ne 4 mo Teme
bubmuorexa [JOK
31 «Ilonmydenne u coOupanue BoI0po/a,

M3y4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
B Y https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HacblieHHbIe
37 u HI;HaCI)IpeHHBIIe) acCTBOPBI B bubmmorexa [JOK
B P PEL- https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeneNnEHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padora Ne2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduxanms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA bubmumoreka [IOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK

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

45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,

46 CHOCOéIf 0T )eHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa LHOK

. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckast padora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))

48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPTraHWYECKHUX COECTUHEHUI https://m.edso00.ru/00ad9a50

49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa [JOK

. P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHUX 3JeMEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Teproaundeckas cHCTEMa XUMHUIECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
bubnmoreka [JOK
53 [Tepuonpl, rpymIbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA 0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUI pa3BUTHS HAyKu U npaktuku. . WM. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuoteka [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hortmas xiirieckas coasp https://m.edsoo.ru/00adac34
60 KoBasieHnTHAs nosipHast XMMU4eCKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOSIpHAS XUMUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (Creneis OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubmuoreka [IOK
peakiuu https://m.eds00.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponsHas padora Ne4 o teme bubnmoreka [JOK
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«Ctpoenue aroma. XUMHUYECKas

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

CBS3bY»

66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cUCTeMAaTH3aIusg 3HaHUH https://m.edsoo.ru/00ad9cb?2

68 PesepBHeIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 31eMeHToB /1. W. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c
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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

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[Tonydyenne aMMuaKka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYrosnbHas Kuciora u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PEARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJECPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[Henowmere metanb https://m.edso0.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOIEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BbIXOJa MPOIYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemecTBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuoreka [IOK
CUCTEMATH3alMsl 3HAHUH https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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