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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 OO0YyYaromerocs MO 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, SHEPreTHYECKOM,
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 CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-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€HHWEM 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--MOJIEKYJISIPHOTO YYE€HUS 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 HAy4YHOMY 3HAHUIO U
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 Kimacey.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (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
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHMA, 3aKOHOB M TCOPETUUCCKHUX IOJOKESHHM,
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[PUMEHEHWU 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:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

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

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Ysd 3HAHUS U OINbBIT, NOJYyYCHHbIE MPU H3YYCHUU
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
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENbHOCTH B LEISIX
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 MpOdUIIS M HAMPABICHHOCTH JAJIbHEUIIIETOo
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 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa 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 XUMHUUYECKUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBUiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
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, HaONIOAEHWE W  ONUCAaHUE  Pe3ylbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAE, (PU3MUECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



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

TemnoBoit 3¢(}eKT XUMHUECKON peaklud, TEPMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 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 coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM{@OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3MYECKUe U XMMHUYECKUE 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
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METAJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3zydeHue Bi3ammoeiictBus okcuna meau (Il) ¢ pactBopom cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIECJTOYHO3EMEIbHbIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux anmemMeHToB [{. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoir CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HWCIOJIb30BaHUE KaK OOIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, Kiaccudukauus, MNEePUOJAUYHOCTh, HAOIIO/ICHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYMUHBI, €IUHUILIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3axoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTEMEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, IO OOpAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiuidl. CBOICTBa KHUCIOT,
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 (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, IMpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH
(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 pa3ioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENeHU okuciieHus. CTpoeHrne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHM3M YeJIOBEKa. BakHeWlne XJIOpuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHUCIOT U cruernududeckue). XHUMHUYECKHUE PEaKIUu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COEIMHEHHMSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (U3MYECKhe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JAyXa, NHOuYBbl U BojnoéMoOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojlydueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKAa. MaTepHalbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 00pa3lamMu XJOpPUAOB (TaJOreHUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOU peaKIuu Ha Cybdar-
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 PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauioB. OU3NyYecKrue U XUMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamapl: nooKeHUe B llepuognueckon cucreMe XMMHYECKUX
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.

[[lenoyHo3emenbHbIE METAUIbI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs KalblUs (OKCHI, THUIAPOKCUI, COJM).
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 OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHUICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

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

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeibl (MpeaesibHas JOoMmyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d MpH HM3yYeHHMH XMMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

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.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaEMbI€, TOILIIUBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

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

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3JI0POBOIO H
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;

CHOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJy4aeMble MPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

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



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAJIbHbIC YIeOHBIC TEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TPOIECCEe TNO3HAHUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
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 BhICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEPX AHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU 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,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

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

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro  HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCITMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM 3 (HEKT peakinu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
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 Ilepuomnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabMuuHyr0 ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHTtoB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIUMX B pEaKIUU
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, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHbIM 000pYy/IOBaHHMEM, a TaK)Ke TMpaBHiiaM OOpalIleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
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, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TETIOBOU A EKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTAaHOBIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHunentpauus [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;

ONPENIENATh BAJIGHTHOCTD U CTENIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO 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 Cpeibl 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 Ilepuogmdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUYECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIMI HOHHOTO



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

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

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYECHHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCH]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsun4yecTBo yacoB OcHOBHBIE BHIbI 1eATEJILHOCTH dieKkTpoHHbIe (LM pPOBbLIE)
HaumenoBanue 00yJamuxcs oOpa3oBaTe/ibHbIE pecypchl
Ne Konrpouas  IIpakTuu
pa3esioB U TeM u nudposoe JadopaTopHoe
n/m Bcero = HbIe ecKue
NMPOrpamMMbl o0opyoBaHMe 0 XUMUH
padoThI padoThI
HenTpa Touka Pocra
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
PackpbIBaTh CMBICIT H3y4aeMbIX
MTOHSATHUH.
PackpbIBaTh posib XUMUU B IPUPO/IE
u
JKU3HM 4eJIOBEKa, €€ CBSI3b C
JIpyruMu
HayKaMH.
Paznuuate yncTele BemecTsa u
XumMus — BaKHas CMecH;
061acTh OJIHOPOJIHBIE U HEOJTHOPOHBIE
CMECH.
11 €CTECTBO3HAHUS U 5 5 p o bubmuotexa [JOK
- . aznuyaTh (PU3NYECKue u
[IPaKTUYECKON https://m.edsoo.ru/7f41837c
XUMUYECKHE
JIeATETbHOCTH SBIICHILSL.
1CII0BEKa CrnenoBaTh airopuTMam
HCIIOJIb30BaHUS

IKCIIEPUMEHTAIIbHBIX METOJIOB —
HAOIIOIEHUS ¥ DKCTIEpUMEHTA.
HaOmronate 1 onuceIBaTh 0OBEKTHI
MIPU TIPOBEJICHUN JIEMOHCTPAIMH U
71a60PaTOPHBIX OMBITOB TIO
H3YYEHUIO

(bU3HYECKUX CBOWCTB BEIIECTB,



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

croco0oB

pa3zelieHusl CMECEM BEILECTB.
[IpoBOIUTH XUMUYECKHI
AKCIEPUMEHT

MIPH pa3ACIICHUH cMecei (Ha
IpuMepe

OYMCTKH TTOBAPCHHOU COJIH) B
XOJIenpakTUYecKoil paboTbr No
2CrnenoBath paBUiiaM
M0JIb30BAHUSIXUMHUYECKOM TIOCYAO0N U
71a00pPaTOPHBEIMOOOPYIOBAHHEM, a
Tak)Ke TpaBUIaMOOpaICHUS C
XHUMHUYECKHUMU BEIISCTBAMUB
COOTBETCTBUU C HHCTPYKIIUCUTIPU
BBITIOJTHCHUN TIPAKTHYECKON paboThI
Ne 1

BricTpanBath pa3BépHyThIE
MUCbMEHHbIE

U YCTHBIE OTBETHI C OIIOPO

Ha HHpOpPMAIHIO U3 yIeOHUKA 1
CIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
UCIOJIb30BaTh U3yYECHHBIN
MTOHSITUHHBIN

anmnapar Kypca XuMuu

1.2

BemecTBa u
XUMHUYCCKHUC
peakuuun

15

OnpenensaTs NPU3HAKA XUMHUYECKUX
peaKIuii, yCIoBHs UX MPOTEKAHMUS.
OOBACHATH CYIIHOCTH (PU3NYECKUX U
XUMHUYECKHX SIBIICHUH C TOUKU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccugunuposaTs Xumuueckue
peaxiuu (1o YhCy ¥ COCTaBy
pearupyoumx 1 00pa3youmxcs

bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢
[Ipumenenue 1udpoBoro

J1abopaTopHOro 00OPyAOBaHHUS
no xumuu Ilenrpa TP
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BEIIECTB).

CocTaBisth (hopMyIibl OWHAPHBIX
BEILIECTB 110 BaJICHTHOCTH U
OIIpEICTISTh

BaJICHTHOCTb 10 (hOpMysIaM BEIIECTB.

PaccraBnsats ko3 UIIUEHTHI

B ypaBHEHUSIX XUMHUECKUX PEaKLU.
HabmroaTh 1 onuchbIBaTh 00HEKTHI
MIpU MPOBEJCHUH JEMOHCTPALUN 1
71a00paTOPHBIX OMBITOB.
[TpoBOAUTH BBIUKCIEHUS IO
dbopmynam

XUMHYECKHX COCUHEHUN U
YpaBHEHUSAM

XUMHYECKUX pEaKLUl.

[IprMeHATh €CTECTBEHHO- HayUHBIE
METO/IbI TO3HAHUS (B TOM YHCIIe
HaOJI0ICHNE, MOJICTTUPOBAHHE,
HKCIIEPUMEHT ¥ OCHOBHBIE OTIEPAINU
MBICIUTENLHON JeATENbHOCTH
(cpaBHEHUE, KITacCUPUKAITU)
BricTpauBats pa3BépHyThIE
MUCbMEHHbIE

U YCTHBIE€ OTBETHI C OLIOPOM

Ha HHQOPMAIHIO U3 YIeOHUKA U
OO0pa3ipl BEmeCTB KOJIMYECTBOM |
MOJIb. CIIPAaBOYHBIX MaTEPUAIIOB,
TpPaMOTHO

HCIIOJIB30BATh N3Y4CHHBIN
MOHSATUNHBIN

anmnapar Kypca XuMUuu




Hroro no pazneny

Pazgen 2. Baskneit

20

e MPEeACTABUTEC/IN HCOPraHU4YeCKUX BEIIECTB

2.1

Bosnyx. Kucnopoa.
ITonsarue 00
OKCHIIax

Hcnonp30BaTh XMMUYECKYIO
CHUMBOJIMKY

JUTsL COCTaBJIeHUs (DOPMYIT BEILIECTB,
MOJIEKYJIIPHBIX YPABHEHUN
XUMHUYECKHUX

peaKkuuii ¢ yyaCTUEM KUCIOPO/a.
Xapaktepu3oBaTh (OIHUCHIBATH)
cocTaB

BO31yXa, (bHSH‘leCKI/IC Hn XUMHYCCKHEC

CBOICTBA KUCIIOPOJIA, CIOCOOBI €ro
HOJIy4YeHUs1, IPUMEHEHUE U
3HAYCHUE

B IIPUPOJIE U JKU3HU YEJIOBEKa.
CpaBHHBATh peaKklIUU TOPEHUS U
MEJIJICHHOTO OKUCIJICHUSI.
OOBSICHATH CYILIHOCTb
HKOJIOTHYECKUX

po0JieM, CBA3aHHBIX C
3arpsi3HEHUEM

BO3/yXa.

CnenoBatb npaBuiaM 6e30MacHOMN
paboThl B 1abopaTopuu Npu
UCTIOJIb30BAaHUN XUMHUYECKON
MOCYTBI U

000pyI0BaHUs, a TAKXKe MPaBUIIaM
KauecTBenHoe onpeneneHmne
coJiepKaHusl OOPAIEHUs C
TOPIOYMMHU BEIIECTBAMHU.
[TnanupoBaTh U OCYILIECTBIAThH HA
MPAaKTUKE XUMUYECKHE

9KCIICPUMCHTBI, IIPOBOAUTH

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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HaOII0JICHUS, J1eJIaTh BBIBOIbI

0 pe3yJibTaTaM 3KCIIepUMEHTA
IpY IPOBEIEHUH Ja00paTOPHBIX
OTIBITOB

U TIPAKTHYECKOH pabOTHI.
BbruncnsTh KOJIMYECTBO BEUIECTBA,
00BEM raza o popmynam.
YyacTBOBaTh B COBMECTHOW paboTe
B IpYIIIIE.

BricTpanBarth pa3BépHyTHIE
MMCbMEHHBIE

U YCTHBIE OTBETHI C OIIOPO

Ha MHPOPMAIUIO U3 yUYeOHHUKA U
CIIPABOYHBIX MAaTE€PHAIIOB, TPAMOTHO
HCIIOJIB30BATh U3yYEHHBIN
MOHSATUNHBII

anmnapar Kypca XUMHH

2.2

Bonopoa.Ilonstue
0 KHMCJIOTaxX M COJISIX

PackpbIBaTh CMBICI H3y4aeMBbIX
MTOHSTUI

U TIPUMEHATH 3TU MOHATHS IPU
OTHCAaHUH

CBOWCTB BEILIECTB U UX
IIPEBPAILCHUM.

XapakTepHu30BaTh (OMHUCHIBATH)
bu3nveckrne 1 XUMHIECKHIE
CBOMCTBA

BOJIOPO/Ia, CIIOCOOBI €0 MOTYYeHHUS,
pUMEHEHHE.

Cobupate npubop AJs NOTyUEHUS
BOJIOpOJA.

M cnonb30BaTh XUMHUECKYIO

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

[Ipumenenue udpoBoro
n1ab0paTOpHOTO 00OPYIOBAHUS
o xumuu Llentpa TP
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CUMBOJIUKYIJISI COCTABIICHUS
(dhopMyI BEIIECTB,

MOJICKYJISIPHBIX YpaBHEHUMN
XUMHYECKHX

peakiuii ¢ yuactueM BOJA0pOa.
Brranciars MOSIpHYO Maccy
BEIIIECTB;

KOJIMYECTBO BEILIECTBA, 00BEM rasa,
MAaccy BEIIECTBa;

Ne 4 Tlomydenue u cobupanue
BojiopoJia, [IpoBoauTh pacy€Tsl 1o
YpaBHEHUSAM

XUMHUYECKUX PeaKIUii: KOJIHUUeCTBa,
00BbEMa, Macchl BEIIECTBA 110
U3BECTHOMY

KOJINYECTBY, 00BbEMY, Macce
peareHToB

WJTU TIPOJIYKTOB PEAKITUH.
CrnenoBath mpaBuiiaM 0€30MacHO
paboThl B 1abopaTopuu Npu
HCIOJIb30BAaHUHU XUMUYECKON
MOCY/TbI U

00opyoBaHus, a TaK)Ke MpaBUIIaM
oOpallieHus: C TOPIOYNMHU
BEILIECTBAMU

B OBITY.

[TmanupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTBHI,

MIPOBOJIUTH HAOJIOICHNUS, Je/IaTh
BBIBO/IBI

0 pe3yJbTaTaM YKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe




B Ipyrmnre

2.3

Bopa. PacTBopsrl.
ITonsarue 00
OCHOBaHHUIX

PackpbIBaTh CMBICIT H3y4aeMbIX
TTOHSTUI

Y TIPUMEHSATH TH MMOHATHSI IPU
OMHCAaHUU

CBOICTB BEILIECTB U UX
MPEBpAILICHUH.

XapakTepu3oBarh (pU3NICCKHE U
XUMHUYECKHE CBOMCTBA BOIBI, €€
pOJIb KaK

pacTBOPUTENS B IPUPOIHBIX
Mpolieccax.

CocTaBisITh YpaBHEHUS XUMHUYECKHX
peakluii C y9aCTHEM BOJBI.
OOBSICHITH CYIIHOCTD
AKOJIOTUYECKHUX

npo0JieM, CBA3aHHBIX C
3arpsi3HCHHUEM

MIPUPOIHBIX BOJ, CIIOCOOBI OUUCTKHU
BOJIBI

OT MPUMECEH, MEPHI 10 OXPaHE BOJ
OT 3arpsi3HEHUS.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMUICCKHUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOIIOEHUS,

JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA MPU TPOBEICHUH
71a060paTOPHBIX OMBITOB U
MPAKTUYECKOU

paboTHI.

CrnenoBaTh paBuiIamM 06€30MacHOM

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
[Ipumenenue udpoBoro

nabopaTopHOTO 00OPYAOBAHUS
no xumuu Lentpa TP
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paboTHI B 1abOpaTOpuu NpH
KCIIOJIb30BAHUU XUMUYECKOU
MOCYZbl U

00opyoBaHusl.

[TpoBOAUTH BHIYHCIICHUS C
MIPUMEHEHHUEM

MOHSITHSI «MaccoBasi J0JIs BEIIeCTBA
B PacTBOPEY.

BricTpauBath pa3BEpHyThIE
MUChMEHHBIC

U YCTHBIE OTBETHI C OIIOPOi

Ha MHPOPMAIUIO U3 yUYeOHHUKA U
CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO

HCIIOJIB30BATh N3yYEHHBIN
HNOHATUMHBIN anmapar Kypca XUMUN

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHUUYECKUX
COEIMHEHNH

11

Knaccuduiupoats n3ydaemoie
BEII[ECTBA 110 COCTABY U CBOMCTBAM.
CocTaBmsath POpMYIIbI OKCUIOB,
KHUCJIOT,

OCHOBaHMH, COJIEH U Ha3bIBaTh UX
0 MEXTYHAPOIHON HOMEHKJIATYype.
[Iporuo3upoBath CBOKCTBA BEILIECTB
Ha OCHOBE OOIINX XUMHYECKUX
CBOMCTB

OcnoBanus. Knaccudukanus
OCHOBaHUU: U3YUEHHBIX
KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.
CocTaBisITh MOJIEKYJISIPHBIE
yYpaBHEHUS

peakuyii, WIUTIOCTPUPYIOIINAX

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

n1abopaTopHOTO 00OPYAOBAHHUS
no xumuu Ilenrpa TP
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XUMHUYECKHE CBOMCTBA U CIIOCOOBI
MMOJIYYCHH A BCIICCTB U3YYCHHBIX
KJIACCOB/TPYIII, a TAKXKe
MNOATBCPKAAOIUX I'CHETUYCCKYIO
B3aMMOCBS3b MEKy HUMHU.
HpOI/I3BOI[I/ITB BBIYUCIICHUSA

M0 YPaBHEHUSAM XUMHYECKUX
peaKuui.

[InanupoBaTh U OCYIIECTBIATH
Ha INPAKTUKEC XUMHUYCCKUC
AKCIIEPUMEHTBI, IPOBOIUTH
HaOII0ICHUS,

JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM
OKCIICPUMCHTA NPpHU NPOBCACHUUN
71a00PATOPHBIX OIBITOB U

NPaKTUYECKUX padoT.

CrienoBaTh IIpaBuiIamM 0€30MacHOM
paboThl B 1abopaTopun

IIPYU UCIIOJIB30BAHUN XUMHUYECKOM
MOCY/IbI K 000PY/I0BAHMUS.
BeicTpanBath pa3BEpHYTHIE
MUCbMEHHBIE

Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOpMAIHIO U3 yYeOHHKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
HCIIOJIB30BaTh N3yYEHHBIN
MTOHATUNHBIN

anmnapar Kypca XUMHH

Uroro no pazgeny

30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoauyeckas cucreMa xumudecknx 3j1emeHToB /[. . MenaesneeBa.




CTpoe}me aTOMOB. XMMHYECKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

3.1

Ilepuonnueckuii
3aKOH U
[Iepnoanueckas
cuctema
XUMHYECKHUX
snemeHToB 1. U.
Menpene-eBa.
Crpoenue atoma

PackpsiBaTh cMBbICTT
MIEPUOIUYECKOTO

3aKOHa.

OrnuceIBaTh CTpOEHUE TaOIHUIIBI
«IIepnoguyeckas cucrema
XUMHYECKHX

anemenToB .M. MenaeneeBay.
MopenupoBaTk CTPOCHUE aTOMa,
OYHEPreTUYECKUX YPOBHEU U
[IOypPOBHEN

IIPU TIOMOIIY PUCYHKOB,
AIIEKTPOHHBIX

KOH(HUTypauii ¥ 3JeKTPOHHO-
rpaduyeckux Gpopmy.

[TosicHATH (PU3UYECKUI CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB
nepuoa

Y TPYIIIBI 2JIEMEHTA.
XapakTepru3oBaTb XUMHUYECKUE
DJIEMEHTBI

MIEPBBIX TPEX MEPUOAOB, KN,
KaJIbIIUNA

U UX COEIMHEHNUS T10 TOJIOKEHUIO
B [Iepuoanueckoii cucreme

JI.1. Menneneena.

OOBACHATH 001I1e 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB XUMHYECKHUX
AIIEMEHTOB (U3MEHEHUE PAINYCOB
aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
BAJIEHTHOCTH) U UX COEIMHEHUN
B [IpEJIENIax MajbIX EPUOJIOB U
TJIaBHBIX

MOJITPYIITL C YYETOM CTPOCHUS UX

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



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

3.2

XuMHYIecKas CBSI3b.
OKHUCIUTENILHO-
BOCCTAHOBHUTEIILHBIC
peakuuu

aTOMOB; YYacTBOBATh B COBMECTHOM
paboTe B Imape WM rpyIie.

BricTpauBath pa3BEpHyThIE
MUChMEHHBIC

U YCTHBIE OTBETHI C OIIOPOi

Ha MHPOPMAIIIO U3 yUYeOHHUKA U
Apyrux

HMCTOYHUKOB, B TOM YHCIIE
HNuTepuera

PackppiBaTh CMBICIT U3y4aeMbIX
ITOHSATHUH.

OnpenensTb BUJ XMMHUECKOH CBSI3U
B COCIMHEHUH.

MonenrpoBaTh CTPOEHHUE MOJIEKYII
[IPY HOMOILY PUCYHKOB, MOJIENIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
bopmy.

Hcnonbs30BaTh XUMHUYECKYHO
CHUMBOJIMKY

JUIsl COCTaBJIEHUsI (DOPMYJT BEILIECTB,
AJIEKTPOHHOI0 OajaHca peakiuii.
OrnpenensiTh CTENeHb OKUCTICHUS
aTOMOB

XUMHUYECKHX 3JIEMEHTOB I10
bopmynam u

COCTaBIATH GOPMYJIbI OMHAPHBIX
COEJIMHEHUH 110 CTENIEHU OKUCIICHHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
OnpenensiT OKUCIUTEND U
BOCCTAaHOBUTENb. PaccTaBisaTh

KO3 PUIIMEHTHI B CXeMax MPOCTHIX

bubnuoreka [IOK
https://m.edso0.ru/7f41837c
[Ipumenenue ¢ poBoro

n1abopaTopHOTO 00OPYAOBAHHUS
no xumuu Lentpa TP



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

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuyii METOIOM JIEKTPOHHOTO
OanaHca.

Habnronate XUMUYECKHE OTBITHI

10 IJIaHy, aHAJIM3UPOBATh U JIENIaTh
BBIBOJIBI.

Ucnons3oBats UKT i1t cozmanus
MOJI€JI€H, TOATOTOBKH IIPE3EHTALUMH,
JTOKJIaJIOB 110 TEME.

BeicTpanBath pa3BEpHYTHIE
MUCbMEHHBIC

Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOopMaLIKIO U3 yueOHUKA U

Apyrux
HCTOYHHKOB, B TOM YHCJIC
WNurepnera
bubmuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE
HaumeHoBaHue pa3/iesioB U TeM pecypcbl 1 ungposoe
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpaMMblI Bcero JabopaTopHoe
padoThI padoTshI
o0opynoBaHue Mo
xumuu Lentpa Touka
Pocra
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpeHue u yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX Bbu6moteka [JOK
1.2 N 4
peakuii https://m.edsoo.ru/7f41a636
bubmnoreka IIOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 8 1 1 [TpumeneHne nudpoBoro
' XVMMHYECKUE PEAKIIUU B PACTBOPAX 1abopaToOpPHOro
000pyI0BaHUS IO XUMUHU
Lentpa TP
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XxapaKTepPUCTHKA XUMHYECKUX 4 1 bu6muoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuUCTHKa XUMUYECKUX
N but6mmoreka [IOK
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6

COCOAMHCHU A

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

OO61mas xapakTepUCTHKa XUMUYECKUX

bubnunoreka LIOK
https://m.edso0.ru/7f41a636
[Tpumenenue 1uppoBoro

2.3 anemeHToB VA-Tpynnsl. A3zot, hochop u ux 7 JAGOPATOPHOTO
COEUHEHUS
000pYyZOBaHHS IO XUMHUH
IlenTpa TP
O0111ast XapaKTEPUCTUKA XUMUYECKUX
2.4 Z-)JIGHI;GHTO]S IVAI-) el YIIIepos u 8 Bubmaorexa ITOK
' . TPYHIBL poA https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Htoro no pazneny 25
Pasznea 3. Mera/liibl M MX COCUHEHUA
. bubmuoreka [{OK
31 Obuue CBOHCTBA METAILIOB 4 https://m.eds00.ru/7f41a636
bubmuoreka [{OK
2 B i 1
3 aXKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 Bubmrorexa LIOK
' - p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

10 X e . Bane
MM CCKad (bOpMYJ'Ia AICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa
dusnyecKkrue 1 XUMHYCCKHUE SIBJICHUS. Tpuvenerme upposoro
14 71ab0paToOpHOro
XUMHYecKash peaKIus
000pyI0BaHUs 10 XUMUHU
(maT4mK TemmepaTypsr)
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnunorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKHUX bubmorexa HOK
HHECTBA TO YP https://m.eds00.ru/ff0d5708
peakuuit
bu6mmorexa [IOK
KiraccHbUKAIIS XMMHUECKHX ekl https://m.edsoo.ru/ff0d3f34
[Mpumenenue Ludpororo
18 (coenuHeHus, pa3oXKeHus,

3aMeleHus, o0OMeHa)

712a00paToOpHOTO
000pYyI0BaHUS 110 XUMHUHU
(IaTuuK TEMIEpaTyphl)



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

M. B. JIoMOHOCOB — y4€HBIN-

bu6mmoreka [IOK

19 saiuknoneauct. O0o0IeHne U
t A H https://m.edso0.ru/ff0d40c4
cHCTeEMAaTH3alus 3HAHUI
20 Kontponbnas padota Nel o teme bu6mmoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3ayx — cMeck rasos. CocTas
21 BO3 yxa Kucaopon — niement u bubmorexa LHOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMUYECKHIE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
posia (peakil i https://m.edsoo.ru/ff0d4614
ropenue). [lonstTue 06 okcumgax
Croco05I ITOJIy4EeHUs KUCJIOpoaa B
23 J1abopaTopuu Zlqn OMLIHIJIerHOCTH bubnmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
bu6mmoreka [JOK
TemtoBoit 3¢ et XuMUIeCKOn https://m.edso0.ru/ff0d4790
24 peakuuu, MOHATHE O [Tpumenenue Lludpororo
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U 71a00paTOPHOro
SHAOTEPMHUUYECKUX PEAKIIUIX 000py10BaHMs 110 XUMUH
(maT4Mk TemmnepaTypsl)
Tomnuso (HePTh, YTOJb U METAH).
25 3ar ;13He1§1/1e¢1;03 - a, CIoCOOBI iro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALIECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUciopoaa bubmmorexa LOK
vt . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €ro CBOMCTBY
97 Bonopon — aneMeHT u mpocToe bubmmnorexa LIOK

BelecTBO. Haxoxaenue B nmpupoie

https://m.edsoo.ru/ff0d4dd0



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

o8 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCIIOTAX U COMSIX bubmorexa OK
" https://m.edso0.ru/ff0d50d2
30 CriocoOsI MmoTydeHus BOAOPOa B bubnnoreka [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 Teme
31 «IEI)OJ'I CHHUE U Ic)o61/1 aHHe BOJOpoOa bubmorexa [JOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 MonsipHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a 10 €ro U3BECTHOM bubmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucienus 00bEMOB ra30B 110
34 EHHUIO peaKI[My Ha OCHOBE 3aKOHa bubmorexa HOK
ypa1.3'H peard . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
36 CocraB ocHoBanui. [Tonstue 00 https://m.edsoo.ru/ff0d59e2
AHAUKATOPax udpooe madoparopHoe
obopynoBaHue
Bopa kak pactBoputens. Hackiiennsie
37 A P P NIIH bubmuorexa [JOK
Y HEHACHIIIICHHBIE pacTBOPhI. MaccoBas https://m.edsoo.ru/FOd5hA0
JIOJIS1 BEIIECTBA B PACTBOPE
38 IIpakTruyeckas pabora Ne 5 o Teme bubnnorexa [JOK

«[IpurorosieHne pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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
https://m.edsoo.ru/ff0d5eba

OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEILECTBA

39 KonTtponsHast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KiIacCUpUKaIUs, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, KiaccuuKaIus bubmorexa LHOK
42 ' ’ ’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIAaTypa
bubmuorexa [JOK
I . https://m.edsoo.ru/ff0d67ca
OITy4YeHUE U XUMUYECKHE CBONCTBA

43 . [pumenenune udpoBoro

OCHOBaHUI
mabopaTopHOTO
obopynoBanus(natauk pH)

44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2
[Tonyyenue n XuMU4ECKHE CBOMCTBA [puvenerme mgposoro

45 71a00paToOpPHOro

KHUCJIOT
obopynoBanusi(aatauk pH,
HaTYUK
BIIEKTPOIPOBOIUMOCTH. )

) bu6mmorexa [IOK

Comnu (cpemnue): HOMEHKIIATypa,

https://m.edsoo.ru/00ad9474
46 CIOCOOBI MOJTYYEHHS, XUMHUUECKHE

CBOMCTBA

[Mpumenenue udpoBoro
12a00paTopHOTro



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
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

000pynoBaHUs(IaTIHK
3IIEKTPOIPOBOAUMOCTH)

[TpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME

bu6mmoreka [IOK

47
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCINMHCHHUID)
48 I'enernueckas cBsi3b MEXKy Kilaccamu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O000111eHIE U CUCTEMATU3AaIU 3HAHUI
B H https://m.edsoo.ru/00ad9cb?2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHNI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHAYECKHX 3JIeMEHTOB. [loHsiTHE O bubmmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ileproauueckas cucreMa XUMHYECKHX bubmmorexa LHOK
P https://m.edsoo.ru/00ada52c
anemeHToB . 1. Menaeneera
53 Ileproasl, TpPyMIIBL, O, TIBI bubmmorexa LHOK
PHOJIBL, TPYTIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHne 31eKTPOHHBIX 000JI04eK
55 aToMOB 31eMeHTOoB [leproanueckoit bubmiorexa LOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
56 XapakTepUCTUKa XUMUYECKOTO bubnnorexa [JOK

9JICMCHTA I10 €I0 IIOJIOXKCHHIO B

https://m.edso0.ru/00ada824



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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IIepnonnueckoii cucreme /1. U.
Menpeneena

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUsA HayKu U npaktuku. . 1.

bu6mmoreka [IOK

> MeneneeB — y4€HbIU, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubnunoreka [HOK
XUMHYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
>9 Hormast xummeckas caasp https://m.edsogru/OOadac34
60 KoBanenTHas nossipHas XuMuueckas bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenens okHcICHuA https://m.edsogrUIOOadae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH Bubmmorexa LIOK
https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 no teme bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasI CBS3bY https://m.edso00.ru/00adb486
66 PesepBHelit ypok. O600111eHNE 1 bubmmoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6006111eH1E 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O60011eH1E 1 bub6nuorexa [IOK

cHCTEMAaTH3aINsI 3HAaHUH

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

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

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 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/IeioB Kypca 8 Kiaccay

bu6mmoreka [JOK
Ki https://m.edsoo.ru/00adbcb0
accu(uKanus XUMHUYECKUX
6 . 1 [Mpumenenue udpoBoro
peakLMii Mo pa3aIuyHbIM MIPU3HAKAM
12a00paTopHOTrO
obopynoBaHus

ITonsiTHE O CKOPOCTH XUMHYECKOU Eubmorexa I[OK
https://m.edsoo.ru/00adbe9a

7 peakiuu. [loHsITHE O TOMOTEHHBIX U 1

TCTCPOTCHHLIX PCAKIUAX

[Mpumenenue udpoBoro
12a00paTopHOTro



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

IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIHUE HA CKOPOCTH

obopynoBaHus

bubmuoreka [JOK

8 N
XUMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO0 paBHOBECHS
9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
bu6mmoreka [IOK
Teopust HAEKTPOTHTHUECKOI https://m.edsoo.ru/00adcd68
[Tpumenenune nudpoBoro
10 nuccornuani. CUIBHBIE U ClIa0bIe
nabopaTopHOro
3JIEKTPOJIUTHI
obopymoBaHUs(1aTINK
ANEKTPOTPOBOTUMOCTH )
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
P P https://m.edsoo.ru/00add448
bubmuorexa [JOK
https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA KUCIOT U [Mpumenenue nuppoBoro
12 OCHOBAaHMH B CBETE NMPEACTABICHUN J1a00PaTOPHOTO
00 DIIEKTPOIUTUIECKON JUCCOITUAIIUN obopymoBaHUs(1aTINK
BIIEKTPOIPOBOIUMOCTH,
natauk pH)
bu6mmoreka [JOK
XuMHYECKHEe CBOMCTBA COJIEH B CBETE ?Ittps:/ /m.eds00.ru/00add8b2
13 MpeACTaBICHUI 00 PHMEHEHHE 11 (pOBOTO
. m1ab0paTopHOTO
ANEKTPOJIUTUYECKON AUCCOLMALIIHI
o00opymoBaHUs(IaTIHK
AIEKTPOIPOBOIUMOCTH )
. bubmuorexa [JOK
14 [TonsTue o rugponuse coneu i

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

O00011eHUE U CUCTEMATU3 AL

bubmuoreka [JOK

15
3HaAHUU https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «Perenne 3KCrepuMeHTaIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
bu6mmoreka [IOK
https://m.edsoo.ru/00addec0
KoHnTtponbnas pabora Ne2 o teme [Mpumenenue 1udpoBoro
17 «INEKTPOIUTUYECKAS TUCCOITAAITHS. 71a00paTOpPHOro
XHUMHYECKUE PEAKIIUU B PACTBOPAX)» 000py0BaHMA(JaTINK
3IEKTPOIIPOBOJUMOCTH,
TEIIONPOBOAUMOCTH)
OO0mmas xapakKTepUCTHUKA TAIOTEHOB.
18 XI/IMI/I‘IGCKFI)/IG CBI())ﬁCTBa Ha mpuMepe bubmorexa LHOK
PHUMEp https://m.edsoo.ru/00addfe2
XJopa
XimopoBogopoa. CoJisiHast KHCIIO0Ta,
19 XI/IMII/DI‘ICCKI/IS CBOMCTBA, OJTy4YECHHUE bubmorexa HOK
> HOIYA ’ https://m.eds00.ru/00ade104
MIPUMCHCHUE
bu6mmoreka [JOK
[TpakTuyeckas padora Ne 2 o Teme https://m.edsoo.ru/00ade348
20 «Tonmydyenue cOaTHON KUCTOTHI, [Mpumenenue udpoBOro
U3y4EHUE €€ CBOUCTBY» 11a00paTopHOro
obopynoBaHus
Borurcnenus o ypaBHeHUAM
21 XUMHYECKUX PeaKIuid, €CIu OdUH U3 bubmorexa LHOK
PeaKti, s https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0mras XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibt https://m.edsoo.ru/00ade64a
23 AmnoTponHbie MOIU(UKALIUY CEPBHI. bubnnorexa [JOK



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
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Haxoxnenue cepbl U €€ COeTUHEHUI
B MpUpOJie. XUMUYECKHE CBONCTBA
cepbl

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

24 CepoBoaopoj1, CTpOCHHUE, bubnunoreka [HOK
du3nYECKre 1 XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
bu6mmoreka [IOK
Oxcunpl cepol. CepHas KUCIIOTA, https://m.edsoo.ru/00adea28
25 buznYecKre 1 XUMUIECKIE CBOMCTBA, [Mpumenenue udpoBOro
IPUMCHCHUE 71a060paTOPHOTO
obopynoBaHus
XHUMHUYECKUE PEAKIUH, JICKAIUEC B
OCHOBE MPOMBIIIICHHOTO CIToco0a Bubmiorexa HOK
. https://m.edsoo.ru/00adec8a
MIOJTyYCHUST CEPHOM KUCIIOTHI.
26 [Ipumenenune UppPOBOro
XUMHUYECKOE 3arpsi3HEHNE
N nabopaTopHOro
OKPYKAIOIICH CPeIbl COSAMHCHUSIMH oGopy0BaHHs
CephI
97 Brrunciienue MaccoBoit 07U BBIXOJ1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
98 VA-rpynnsl. A30T, paclipocTpaHEHHE bubnnoreka [JOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnuecKue u
29 XHMHYECKHUE CBONCTBA, MOJyYeHUE U bubmmorexa [OK
’ i https://m.edso00.ru/00adf004
MPUMEHEHUE
[TpakTiueckas padota Ne 3 o reme
30 «[TonydyeHre aMMuaKka, U3y4eHHUE €ro bubmmorexa [OK
. v > YA https://m.edso00.ru/00adf180
CBOMCTBY»
31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnorexa [JOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

XUMHUYECKUE CBOUCTBA

https://m.eds00.ru/00adf306
[Tpumenenune unppoBoro

J1a00paTOPHOTO
obopynoBaHus

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

32 ynoopeHuit. XuMu4yeckoe [pumenenue u$poBOro
3arpsi3HEHNE OKPYKaIoLIel cpebl 71a00paTOPHOTO
COEIMHEHUSAMH a30Ta 0bopynoBaHuUs

bu6mmoreka [IOK
®ocdop. Oxeny pocdopa (V) u https://m.eds00.ru/00adf68a

33 docdopHas kuciaota, pu3nIecKue u [pumenenue u$poBoro
XUMHUYECKHE CBOICTBA, MTOJyYCHHE 71a00paTOPHOTO

obopynoBanusi(natankpH)
Ucnonb3oBanne pocdaTtos B

34 KaueCTBE MHUHEPAIbHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHUE B

35 anpI())Jle, g)mnrt)lecé)/le U XUMUYECKUE bubmorexa [JOK

N https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u

36 XHMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKHE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)

37 VYroapHas KUcioTa 1 e€ coau bubmorexa HOK

https://m.edsoo.ru/00ae006¢

38 [IpakTuueckas padora Ne 4 o reme bub6nuorexa [IOK

"ITosrydyeHune yrieKucioro rasa.

https://m.edso0.ru/00ae027¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauecTBenHnas peakuust Ha KapOOHaT-

HOH
[TepBoHauaNbHBIE MOHATHS 00

39 OpPraHNYECKUX BEIIECTBAX KAK O bubmmorexa [IOK

P https://m.edso0.ru/00ae054e
COCIMHEHUSIX YIIIepoa
40 KpeMmuunii u ero coefuHeHns bubmmorexa [IOK
P https://m.edso0.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCUHEHUS
Kontponbnas pabota Ne3 o teme

. bubmuorexa [JOK
42 «BakHeiie HeMeTalIbl U UX
https://m.edsoo0.ru/00ae0e18
COCUHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYCCKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAIITMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKre CBOMCTBA
METaJI0B
XHUMHYECKHE CBOMCTBA METAJLIOB.

44 DIEKTPOXUMUUECKUN PSI bubmmorexa [IOK

p N p https://m.edsoo0.ru/00ae1156
HaANPSDKEHUH METAJIOB
O61me crnocoObl MoTy4yeHUst
MeTtaiioB. CruiaBbl. BeranciieHus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUI bubmnorexa [IOK
P P ’ https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
IPUMECH

46 [TonsaTHE O KOPPO3UU METAIIIOB bu6mmoreka [JOK



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

https://m.edso0.ru/00ael1278

bubmuoreka [JOK
https://m.edsoo.ru/00ael4b2

47 [{emo4HbIC METAIITBI [pumenenue u$poBoro
J1a00paTOPHOTO
obopynoBaHus

48 OKcubl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK

KaJust https://m.edsoo.ru/00ae14b2
bu6mmorexa [IOK
https://m.edsoo.ru/00ae15e8

[IlenouHo3eMeNbHBIC METAJIIBI —

49 . . [Ipumenenune UPpPOBOro

KaJIbI[UI ¥ MarHUi
nabopaTopHOro
00opynoBaHuUs

50 Baxueiinme coeTMHEHUS KaTbIUs bubmorexa [JOK

4 H https://m.edsoo.ru/00ae15e8

51 O06o001IeHre U CUCTEMAaTU3 AL

3HaHUU
bu6mmoreka [JOK

.. .. https://m.edso0.ru/00ae1886

JKEcTKOCTh BOJBI U CITIOCOOBI €&

52 [Ipumenenune nudpororo

YCTpaHEHHUsI
nabopaTopHOro
obopynoBaHus

[TpakTryeckas pabora Ne 6 o Teme

53 "YKECTKOCTh BOJBI U METOBI €€ bubmorexa HOK

" A g https://m.edsoo.ru/00aelae8

YCTpaHEHHSI
bubmuorexa [JOK

54 AmomuHui
https://m.edso0.ru/00aelc64

. bu6mmoreka [JOK

AMpoTepHbIe cBOMCTBA OKCHIA U

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

TUAPOKCHIA

[Mpumenenue udpoBoro



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

n1abopaTopHOro

obopynoBaHus
56 Keneso bubmuorexa [JOK
https://m.edso00.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKeJle3a bubnunoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cCUCTEMATU3 AL
3HAHUH
[TpakTuueckast paborta Ne 7. Pemenue
59 JKCIIEPUMEHTABHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«BaxHeie MeTalIbl 1 UX https://m.edsoo0.ru/00ae3de8
COCAUHCHHMS
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIU, €CITH OJUH U3
60 pEareHToB JIaH B U30BITKE UITH bu6mmorexa [IOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM 101U BbIXOJa MPOAYKTa
peakiuu
61 O06o00meHre U cucTeMaTH3aIus
3HAHUH
KonTtponbHas padora Ne4 no teme
62 «BakHeinme MeTalabl U UX
COCTUHCHUS
BemectBa u matepuansl B bubmuorexa [JOK
63 .
MOBCEAHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
bubmuorexa [JOK
64 XUMHUYECKOE 3arpsi3HEHUE https://m.edso0.ru/00ae4270

OKPY’KaloIlel cpebl

[Mpumenenue udpoBoro
712a00paTopHOro



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

obopynoBaHus

65 Ponb xumuu B penieHnu 1 bubmumoreka [IOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso0o.ru/00ae4270
PesepBublit ypok. O6o0mIeHNE U bubnuoreka [IOK

66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001ICHNE U 1 bubnnoreka [JOK
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHeiit ypok. O600ICHHE U 1 bubnuorexa [JOK
cUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Ia6puensu O.C.OctpoymoB B.I'. Cnaakos C.A. Xumus 8 xnace. IIpocsemenune 2021

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Beenure

1. I'abpuensu O. C., Bockoboitnukosa H. I1., fmykoBa A. B. HacTonbHast KHUTA yYUTEIS.
Xumus. 8 ki1.: Meroauueckoe mocobue. - M.: JIpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Terpaap 1is 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pa6ot. 8 k1. K yae6uuky O. C. 'abpuensna «Xumus. 8 kimacc». M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. 'abpuensana «Xumusi». 8 knacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 1009.

4. T'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 9 kinacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 8 kimacey :
meToauaeckoe mocooue / JI. . AcarnoBa. — M. : lIpoda, 2020

6. Xumus : TexHonorndeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 9 xkimacey :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbsHbie U ipoBepodHble paboThl K yueOnuky O. C. 'abpuensna
«Xumust. 8» / O. C. T'abpuernsn, I1. H. Bepeskun, A. A. Ymakosa u 1p. - M.: [Ipoda, 2022.
TaHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

BeegntenaHHblehttp://www.chemnet.ru Nazerta «XuMma» n canTt ana yuntensa «S nay Ha
YPOK XUMUUN>»

http://him.1september.ru EgnHasa konnekumsa LLIOP: MNMpeamMeTHas Konnekuns «XmmMmusa»
http://school-collection.edu.ru/collection/chemistry EctecTBEHHO-Hay4YHbl€ 3KCMEPUMEHTbI:
xmumus. Konnekumsa Poccuinckoro obueobpasoBaTenbHOro noprana
http://experiment.edu.ru ANXUMUK: cant J1.10. Annkbeposoii

http://www alhimik.ru Bcepoccuinckas onnMmnmaga WKOSbHMKOB MO XUMUN
http://chem.rusolymp.ru OpraHmuyeckas XMMusa: 3NeKTPOHHbIN Y4ebHUK onsa cpeaHen WKOosbl
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWW: 31EKTPOHHbIN Y4ebHUK

http://www hemi.nsu.ru OTKpbITbIA KONNeoK: Xnumms

http://www.chemistry.ru JucraHumoHHas onnMmnmaga no XMMmMn: TeIeKOMMYHUKaLMOHHbIN
obpasoBaTenbHbIl NpoeKT
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