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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO oO0mIero oOpa3zoBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTeabLHO TPOrPaMMBbl OCHOBHOTO 0011IeT0 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (QenepaibHOl pabodeil mHpPOrpaMMmbl
BOCITUTAHUS U C Y4ETOM KOHLEIIUU MPErofgaBaHusl Y4eOHOro npeaMera « XuMUshH)
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIeH cTpaTeruu
oOydeHMs, BOCHHUTaHUS U Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMHU Y4YEOHOIO
npeaMera, yCTaHABIIUBAET 00s13aTeNIbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeiesieHde ero mo KiaccaM W CTPYKTypUpOBaHHUE IIO
pa3zenaM W TeMaM [porpaMMbl IO XUMHH, OINPEAENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYEHHS XUMUHU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpEeAC/SIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yabTaraM 00y4YeHHUs] XUMUU Ha YPOBHE II€JIeH U3YUEHUs IPEAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOW JEATEIbHOCTH OO0YYaroIIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHH CIYXXUT OCHOBOW HJisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPIUM U 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3I[paBOOXPAHEHUSI.

N3yuenune xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJIT  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
0o0ydJaromuxcsi, HaBBIKOB HMX CaMOCTOATEJIIBHOM y4eOHOW  JesATEeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIICOBATEIbCKAX YMEHUM, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0yYarOIINXCS;



CHocoOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBieHUs B OOyYEHUM XMMHU OOECIIEUMBAIOTCS CHELUPUKOIM
COJEep)KaHusl  yuyeOHOro MpeAMeTa, KOTOpbIM  SBISETCS  MEJaroruuyecku
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTane e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCSA CHCTEMbI NEPBOHAYAJIBHBIX IMOHATHI XMMHH, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHITHU
OPraHUYECKON XUMUH.

CrpykTypa coiep:kaHusl MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTr0 Moaxoaa K e€ u3ydyenuro. CoaepikaHHe CKJIaJAbIBAETCS U3 CHCTEMbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHIMILY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepnoanyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 JIEKTPOJUTUYECKOM JUCCOLMAIUMU BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JAPYrOMY, BBINOJNHSS (YHKIMU OOBSICHEHUS U IMPOTHO3UPOBAHHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO0 NMPUMEHEHUS U MOJIyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKONW COCTABJIAIOIIECH HAyYHOM KapTUHBI MUpPa B JIOTUKE
e€ CHCTEMHOW MNpUpOIbl, IIEHHOCTHOIO OTHOIIECHHUS K HAyYHOMY 3HAHUIO H
METO/JaM IO3HaHUs B Hayke. M3ydeHHe XMMHUM IMPOUCXOAHUT C IPHUBJICUYECHHEM
3HaHUU M3 paHee M3YYCHHBIX Y4YEOHBIX MpenMeToB: «OKpYy>KalolUid MUPY,
«buoinorus. 57 kiacce» u «dusuka. 7 Kiaacey.

[Ipy wu3ydeHHH XUMUU TIPOUCXOIUT (OPMHUPOBAHUE 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOHM KYJBTYpPHI.
3amaua y4eOHOTO TpenMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHUX
3HaHWU — BaXHEWIINX (HAaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKECHHM,
JOCTYNHBIX 0000IIEHNH MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKu, B



MpUOOIIEHNM K HAy4YHBIM METOJIaM TO3HAHUS TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHM IMpaBWJ O€30MacHOro oOpallleHHus ¢ BelleCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3ydeHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaXKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe MHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOYy4YEHUsST HA  CUCTEMATHYECKOE MPHUOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I03HABATEIbHONU JIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO U DPA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYatOIUMUCS
OTbITa PAa3HOOOPA3HON NESITENLHOCTH, TMO3HAHUS W CaMOMO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MUMEIONINX YHUBEpPCAJIbHOE 3HAYCHUE IS
pa3JIMYHbBIX BUJIOB JIEATEIIBHOCTH;

— (dopmupoBanue oOmEeNH (QYHKIMOHAIBHOW ¥ E€CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM UHCJI€ YMEHHU OOBACHATH U OIICHUBATh SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIMOJb3Yys 3HAHUS M OIMBIT, MOJYYCHHBIE MPU U3YUYECHUU
XUMHUH, TPUMEHSITh WX MPH PEIICHUH MpoOJeM B TOBCEIHEBHON >XU3HU U
TPYZIOBOU IEATENBHOCTH;

— (opmupoBanne y oOydYaromMxcsi TYMaHUCTHYECKHX OTHOIICHUM,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUN IS BBIPAOOTKH DSKOJOTUYECKU
[[€JIECO00Pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOM JCSATENBHOCTH B IENAX
COXPaHEHMS CBOETO 3[0POBbS U OKPYKAKOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOGHHUSI OOIIEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOo(uiIsi ¥ HaAmpaBICHHOCTH AaJbHEHIIEro
oOy4eHus.

OO0miee 4YuCIO YacoB, OTBEACHHBIX [JIi H3YYCHHS XUMHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacos: B § kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOICTBA BEIIECTB. ATrPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTogax Mo3HaHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJNEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHMX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Moib. MoisipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacuérsl mo QopMmyiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMUYECKAS] PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUecKkHe ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaAKINil (COeMHEHUS, PA3JI0KEHUS, 3aMEIIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW TMOCY/I0H, MpaBuUiaMu padoThl B J1abopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3nYecKuX CBOMCTB 0O0pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOIIOJICHHE
¢u3nueckux (MJaBJIE€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOMN) SIBICHHM, HAOII0IeHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
CoNlv, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTaTOB  IPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAcCChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBUTe/ I HEOPraHMYECKUX BelECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3ieMeHT W MpOCToe
BemlecTBo. Haxoxnenwe kuciopona B mpupone, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kucimopona. CrocoOb!



MOJIYYCHHUST KHUCIIopoja B JjabopaTtopud W mpombinuieHHocTH. KpyroBopot
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3¢(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib MU METaH. 3arps3HCHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »sneMeHT M mpocroe BemecTBO. HaxokneHnue Boaopoja B
npupoae, GU3MYECKHUe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipabiil 00bEM ra3oB. PacuéTsl 0 XMMUYECKUM YPABHEHUSM.

@dusnueckne CcBoOWcCTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HachlllleHHbIE M HEHACBIMIEHHBIE pPAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpE. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B MpUpPOJE U B KU3HU YEIOBEKa. KpyroBopoT BOJBI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHCIOTHBbIE, aM({OTEpHbIE) U
HecosneoOpazyronue. Homenknarypa oxcuynoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukarnuss ocHOBaHWN: WIENOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkimarypa ocHoBaHuil. dusznueckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XAMHWYECKUE CBOWCTBA KuUCIOT. Pan aktuBHocTh MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3NYecKre U XUMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eHeTnyeckas CBsI3b MEXKy KJIaCCaMHU HEOPTAaHUYECKUX COCTUHECHUMN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIOACHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHUS U
MpeKpalieHus: TopeHus (mokapa), O3HAaKOMJIGHHE ¢ O0Opa3llaMu OKCHIOB H
OMKMCAHWE WX CBOWMCTB, TMOJy4YeHHE, COOMpaHWe, pPACIO3HABAHUE W H3YyUYCHHE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB), HaOJIOACHUE O00pa3IoB BEIECTB
KoJimyecTBOM 1 MoJib, HccClieoBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C  OMNPEAECIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HaTpueM M KajablKeM) (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),



UCCJIEIOBaHUE O0pa3lloB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuma meau () ¢ pacTBopoM cepHO#M KHCIIOTHI,
KHCJIOT C METaJUIaMH{, PEaKIUil HEUTpalM3allH, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PAcCTBOPa COJIA, PEIICHUE
AKCIIEPUMEHTANIBHBIX 33/a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH U Ilepumogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMBITKUA KJIacCU(PUKAIIMU XUMHYECKUX 3yieMeHTOB. I[loHsitue o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIEIIOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnogmueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenngeneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS bopmbl
[Iepunoanueckoit cucreMbl xumudeckux 3iueMeHToB 1. Y. MenneneeBa. [lepuonsl
U rpynnbl. PU3UYECKUNW CMBICI ITOPSAIKOBOIO HOMEpPA, HOMEPOB Iepuoaa U
TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0ueKk aToMOB TepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MeHnneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckoil cCHCTEMbI XUMUYECKHUX
AJIEMEHTOB i1 pa3BuTUs Hayku U npaktuku. J[. V. MenaeneeB — yd€HbIM U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsE W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHH.
[Iponieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, IPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiyu pa3aoKeHUs, COSTMHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yUYEHUH XUMUU B 8 Kiacce
OCYILECTBIISIETCSI 4YE€pe3 HCIOJIb30BAHHE KakK OOLIMX €CTECTBEHHO-HAYUYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHITHS: HAay4dHBIM (hakT, runoresa, TEOpHs,
3aKOH, AaHaJNW3, CHUHTE3, KIacCUpUKalus, NEPUOAUYHOCTb, HAOJIOJIEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®u3uka: Marepus, aToM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUL,
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsiji, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ia3, (PU3NYECKUE BEIWYUHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIE.

buonorus: dporocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPaNbl, TOPHBIE IOPOJIbI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXuMH4ecKasi peakuus

[lepnonnueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TMEPBBIX TPEX IEPUOAOB, KaJWs, KaJbLUHUs U UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOXKEHUEM JJIEMEHTOB B Ilepmommdeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUAbI XMMHUYECKOM CBA3U. THIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBA3U.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PEaKLMid MO pa3IMnYHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaklUd BEUIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTalu3aropa). JK30- U SHAOTEPMHUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[lonsitTue o ckopoctu Xxumuueckoud peakuuu. [loHarue o0 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [loHATHe O TOMOreHHBIX M IeTepOTreHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xuMuueckom paBHOBecun. MakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUM M IIOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHCIIUTETPHO-BOCCTAHOBUTENIBHBIE ~ pEAaKLUU, OJJEKTPOHHBIA  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiyu. CoCcTaBiIeHUE YPaBHEHHI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonel, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEUIECTB C Pa3jIMYHBIMUA BHIAMH
xumMudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBAHMM M COJIed B CBET€ MPEICTABICHUNA 00  3IEKTPOJIUTUYECKOU
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa M anMasza), CI0KHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu
OT BO3ACHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOpPOB BEUIECTB, MpOLECCa IUCCOLMALMU KHCIOT, IIEJI0Yed M  CoJel
(BO3MOXXHO  MCHOJB30BAHME BHJIEO MAaTEpPUANOB), IPOBEICHUE  ONBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKK  NPOTEKaHUs  peakluil MOHHOro  OOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, O00pa30BaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIMM
(ropeHue, peaklUy pas3oXKeHHs], COeIUHEHUs), paclio3HaBaHHUE HEOPTaHWYECKUX
BEIIECTB C TOMOLIBI0 KAaYeCTBEHHBIX pPEAKUMHA HAa HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 MX cOeIMHEHUA

O6miass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3MUecKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOreHoB. XWUMHUUYECKHE CBOMCTBA Ha M[pUMEpe  XJopa
(B3aUMOJEHCTBUE € METaUlaMHM, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOJAOPO.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NMPUMEHEHHE. JlencTBhe
XJIOpa M XJOPOBOJAOPOJa HAa OPraHM3M YeJOBEKa. BaxHeilline XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u ¢u3NYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciaoTa, (QU3HYECKHE W XHUMHUYECKHE CBOHCTBa (0OmME  Kak
MpeACTaBUTENS KJacca KUCIOT M crnenuduueckue). XUMUYECKUE peaKiu,
JeXaliue B OCHOBE MPOMBIIIIEHHOTO Crnoco0a MOJy4YeHUs CEPHOU KHUCIIOTHI.
[IpumeneHue cepHor KUCAOTHI. COJIM CEPHOM KHUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynabdaTr-uoH. Haxoxzaenue ceppl U €€ COEIMHEHUH B IpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusznyeckue u xumMuyeckue cBoiictra. KpyroBopot azora B npupozge. AMMHaK, ero
bu3NYecKue 1 XUMUIECKAE CBOMCTBA, TOJydeHHe U ipuMeHeHue. Coa aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoydeHue, (pu3nyeckue u XUMUUYECKHE
CBOMCTBa (0OIIME Kak TNPEACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue).
Hcnonb30oBaHWEe HUTPATOB W COJIEM aMMOHHUS B KadyeCTBE MHUHEPAIBbHBIX
yno0peHnil. XuMHUYeCcKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO31yxa, MOuBbl M Bog0EMOB). Docdop,
aioTpornHeie Moaudukanuu Qocdopa, Puznyeckrne M XUMHUECKHE CBOWCTBA.
Oxcun docdopa (V) u dhochopHas kucnota, Gpu3NIECKre 1 XUMUIECKUE CBONCTBA,
nosnyuenue. McnonaszoBanue GpocdaToB B KaueCTBE MUHEPATIBHBIX YI00PEHHUIA.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJEpPOoJ,  aJJIOTPOIHbBIC
MOAU(UKAIIUKA, PACIPOCTpaHEHUE B TMPHUPOJE, (GU3NYECKHE U XHUMHYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
buznueckue W XUMHYECKHE CBOMCTBA, JCHCTBME HA KUBBIE OPTraHU3MBI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

ITepBoHauanibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, 3TaHOJI, MJIMIIEPUH, YKCYCHAsl KUCIIO0TA).
[IpupogHbie WCTOYHUKH YTJIEBOJOPOAOB (Yrojib, TPUPOJHBIN Ta3, HEQPTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsaTre 0 OMOJIOTHYECKU BaKHBIX BEILIECTBAX: KUpaxX, OCIKax, yriieBoJax — U UX
poid B KM3HM 4YelloBeka. MarepuanbHOE€ €JUHCTBO OPraHMYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npumeHenue. CoenuHeHus KpeMHus B mpupone. OOmme mpenactaBieHus 00
okcune kpemausi (IV) u kpemaueBor kucinore. CWIMKAThl, X HCIOJIL30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. BaxxHele cTpouTeNbHbIe MaTepuaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiembr 06€30MacHOro HMCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUUYECKUX BEUIECTB, CBOMCTB COJSIHOM KHUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaoUUe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TraJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3naMy XJOpUIOB (TAJIOTE€HHZIOB), O3HAKOMIIEHHE C
oOpaslaMu cepbl M €€ COCNMHEHHSIMHU  (BO3MOXHO  MCIIOJIH30BAHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIJIOTBI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha Cyb(aT-
UMOH U HaOJIOJeHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHUE C (PU3UUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHME U W3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PeaKkliii Ha MOH aMMOHUS U (ocdaT-UOH U U3YUYCHHE MPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), U3y4eHUe MoJeIIen
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO ras3a, IpOBEJACHHE KauyeCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOW MPOMBILUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTausibl 1 X COeIMHEHUS

OO0miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosiokeHuss B llepuomnueckor cucreme xumuueckux i3nemeHTtoB J[. W.
MenpeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtalinueckas CBs3b U
METAJZIMYECKasi ~ KpPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKUU  psif
HaIpspKeHUN MeTaliioB. PU3MUECKUe U XUMUYECKHE CBOMCTBa MeTauioB. Oo1me
CrocoObl Moy4deHus: MeTamioB. [loHsATHE O KOpPpO3MM METajuioB, OCHOBHbBIE
cocoObl 3almuThl UX OT Kopposuu. CmaBbel (cTajb, 4YyryH, AIOPaIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[IlenouHble MeTalIbl: MOJ0KeHue B Ileproanyeckol cucteMe XMMHUYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeNOYHBIX METAIIOB U HUX
COeJIMHEHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMid MW KaJbLMW: IIOJIOKCHHE B
[lepnognueckon cucreme xuMuudeckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXKJIeHHE B Ipupoie. PU3nyecknue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuug. Baxkdeimme coeauHeHUsT Kanblus (OKCHI, THAPOKCUI, COJIH).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AJroMHuHUN: TIOJ10)KeHUE B [leproandeckor CUCTEME XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa, crpoeHne atoMa, HaxoxzacHue B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCHAA U THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aToma, HaxXOXKIECHHE B mpupone. Pusmyeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux coctaB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnHepuUMeHm .

O3HAKOMJIEHHE C O0Opa3llaMd METaUIOB M CIUIaBOB, HX (DU3NYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIbIIUS W HaTpusd C BOJAOM (BO3MOXHO HCHOJIb30BAHUE BHUIECOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeIe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4YeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHUSI, KaJIbIUs, AJTIOMUHUS, IIMHKA, Keje3a
(1) u xene3a (II1), meau (1), HaOIrOEHUE U ONTUCAHKE TPOIIECCOB OKPAITMBAHHUS
IJJAaMEHH MWOHAaMU HaTpusi, Kalus W Kajabluus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA ATIOMUHHUS
Y TUJPOKCHUIA IIMHKA, PELICHUE KCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe « BaxkHeiiime
METaJUIbl U KX COCTMHEHUS».

XuMHUA U OKpPY:Ka0LIas cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JXKM3HU 4YeJIOBeKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolied cpennl (mpenesibHas AOMyCcTUMast
KOHIIeHTpalus Bemects, nainee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3yuyeHUH XuMuu B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHWE Kak oOONMX eCTECTBEHHO-HAYIHBIX
MOHSTUN, TaK W TIOHATUHU, SBJISIONINXCS CUCTEMHBIMHU JJII OTICIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TMOHSATUS: HAy4HbIH (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kilaccudukamus, TMepUOJUIHOCTh, HAOIIOICHNUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIMI
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dwusuka: MaTepus, aToM, DSJCEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIH],
U30TOIbI, PaglOaKTHUBHOCTh, MOJICKYJA, SJCKTPHUSCKUN 3apsjl, MPOBOJIHHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
pemérka, CIuiaBbl, (PU3UUYECKUE BEJIHMYMHBI, €AMHUIIBI M3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAJIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE IOPOJBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, HPHHSATHIMU B
oOIIecTBe MpaBUJIaMH M HOpPMamMH TIOBEJEHUS U CIOCOOCTBYIOT MpoIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN O0yYaIOIIUXCSl.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlMU |
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, TTOHUMAHMS 3HAYEHUS XWMHYECKOM HAYKH B KU3HH
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuen o
[IEPENOBbIX JOCTMIKEHHUAX M OTKPBITUAX MHUPOBOM U OTECYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEOBATEIbCKOM, TBOPUECKOW W JPYrMX  BUJAX
NEeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOW MESITEIbHOCTH MpH
BBINIOJIHEHUHU YYEOHBIX, TIO3HABATENbHBIX 3a7ay, BBINOJIHEHUH XHUMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpollecce 3TOM yuyeOHOW JAeATeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBO€ TOBEJCHHWE M IMIOCTYIIKM CBOMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MUPOBO33PEHYECKHUE TPEICTABICHUS O BELIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOLINE
OCHOBY Ul NMOHMMAHMsSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJABI, B3aHUMOCBA3SAX YEJIOBEKA C
MIPUPOJTHOM CPENOU, O POJIM XMMHUH B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHBBI, HAIPABICHHBIE HA TOJyY€HHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMbIE JUIsi OOBSICHEHHS HAOI0aeMbIX IMPOIIECCOB W SIBICHUH,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOT UM,

uHTEpec K OOYYeHHI0O W TIO3HAHHIO, JI0003HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €amMo0Opa3oBaHWIO, MPOEKTHOM M  HMCCIEA0BaTEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIECHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3[0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHI H
HETPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEeHHS),
HEOOXOJUMOCTH COOMIONICHUS] TMpaBui OE€30MACHOCTA TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUUYECKOMY M3yUeHHUIO ITpodeccuil u Tpyaa pa3inuyHoOro poja,
yBaXEHUE K TPYyAYy U pe3yjibTaTaM TPYIOBOUM AESITEILHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON Mpo(hEeCcCCUOHATBLHON JeATEIbHOCTH U PAa3BUTHSI HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHOM CPElIE;

6) IKOJOrMYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKU 1I€JIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE€ KaK HCTOUYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXMYECKOMY 3/I0POBbIO, OCO3HAHHME LEHHOCTH COOJIIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUS TPU pabOTE ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJy4aeMble MPU HU3YUYCHUH XUMUH, IS
pELICHUS 33a/1a4, CBS3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENOU, IS TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpPhI, OCO3HAaHUA TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HMX pElIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJIHLHOM,
KOMMYHUKAaTUBHOM U COLMAIIBHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wmeTanpenMeTHBIX pe3yJdbTAaTOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PCHHSI OOIIEHAYYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTEe3a, (aKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U IPYToe€.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETaX W IO3BOJISIOT Ha
OCHOBE 3HAHWI W3 3THX MPEIAMETOB (DOPMUPOBATH MPEJCTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpbIe oOecrneynuBaoT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHOMU
NESATETbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruyeckue JeicTBHA:

YMEHHUS WCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHHWI: PacCKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSMH), KCIOIB30BaAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3UM MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHITh B TMPOIeCCe IO3HAHMS TMOHATUA (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIH, HUCIIOIh3YEMbIC B XHMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIEC B XHMHUH MOJICIBHBIC MPEACTABICHUSI —
XUMHUYECKUU 3HaK (CMMBOJ 3JIEMEHTA), XUMHUYecKas ¢Gopmysia U YypaBHEHUE
XUMHUYECKON peakiuu — MpU pelieHuH y4yeOHO-TI03HABATENbHBIX 33j1a4, C YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHX BEIIECTB M XUMUYCCKUX PEaAKIIH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHUE HWCIIOJIL30BaTh TOCTABJICHHBIE BOIMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI I (OPMHUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa MO TUIAHUPOBAHUIO, OPTaHU3AIlMU W TPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaONIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHMUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XWMHUYECKOTO COJCP)KaHUs, CIPABOYHBIC
nocoOus, pecypchl MHTepHETa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3InYHbIE METOJBI U 3alpOChl MPU MOHCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO HMCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladydl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
JIpyruMu popMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOTHON
CpEIBl.

KoMMmyHnKkaTHBHBbIE YHMBepPCAJIbHbIE YueOHbIe 1eliCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHI (B XOJie JAvaiora W (WJIM) AUCKYCCHM) TIO
cyuiecTBy  oOcykgaeMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/JIOKEHHOM 3a1a4H;

YMEHHS  TPEICTaBIsATh  MOJyYEHHBIE  pe3yibTaThl  IMO3HABATEIHHON
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JelaThb MPEe3CHTAINIO
pe3yIbTaTOB BBITIOJIHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
71ab0opaTopHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABAaTENILHOM M HWCCIENOBATeNbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3ZHUKAIOIIKUX TPOOJIEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JEWCTBUW, OIpeneseHUe KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paloThI U IpyTHE).

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEIBHO OMpPENeNsITh U ACSTeNbHOCTH, IUIAHUPOBATD,
OCYILIECTBISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENIbHBIX 33J7]a4, CAMOCTOSITEIBHO COCTaBISATh WU KOPPEKTUPOBATH
MIPEUIOKEHHBIM  AJIrOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIHUsX,
OLICHWBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBIICHHOW IIeNid, yMEHHE
WCITIOJIB30BATh M AHAIM3UPOBATH KOHTEKCTHI, TIPEIJIaracMbI€ B YCIIOBHUH 33 IaHHA.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTaTOB IO OCBOSHHUIO 00s3aTEIHLHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (eaepanabHO padouell IporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HaydHbIe 3HAHUS, YMEHHUS U CIIOCOObI



NEUCTBUN, CcHenupUIecKue [ MPeAMETHOM o0jacT «XUMHUS», BUIBI
JEATEIBHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HAaHWS, €ro HHTEpIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPUILIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKAsl peakiusi, KiacCcupUKalusi PEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHUU
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToMa, aTOMHAas OpOUTalb, paaUycC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs W HEMOJspHas KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENSATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCY COEIWHEHHU IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici I[lepuomanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHMMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX BJIEMEHTOB OT UX TosiokeHus: B llepuoandeckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMMHUYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuonuueckas cucrema xumudyeckux osiementoB [l .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif siapa, 00IIee YUCIO DIICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HCOPTAHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO — MAacCChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJieMeHTa 1o (dopmye
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIIUTEIIBHON JIEITEIBHOCTH — AHAIIN3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alNIo, KiacCU(UKaIIHIO,
BBISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBS3€U — JIJI1 U3y4YEHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBujaM  MOJIb30BaHUS ~ XMMHYECKOW  TOCYyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiIaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH II0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TIONYYCHHIO W COOWMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa U KHCJIOpPOJAa), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTh  XUMHUUYECKHE  DKCIEPUMEHTBHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBIO MHIUKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoHiy oOydenus B 9 kjacce npeamMeTHble pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbhIBATh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATUNA: XUMHYECKHUUI
DJIEMEHT, aTOM, MOJIEKYyJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJIb, MOJSIpHBIA  O0BEM,  pacTBOp,  AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAS IHUCCOLMANUs, PEaKLUUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENb,  BOCCTAHOBUTEIb, OKHCICHHE U  BOCCTAHOBIICHHE,
aJJIOTpONus, aMPOTEPHOCTh, XUMHUECKas CBsA3b (KOBAJICHTHAs, MOHHas,
METaJJIMYECKast), KpUCTAIUIMYECKass pemérka, KOppo3Hus METaslloB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUWH, NPEeNesbHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX NOHATHH U
IMPUMEHSATH 3TH MOHATHS IPU ONKMCAHUH BEIIECTB U X MPEBPAILCHHUIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJSi COCTaBIIEHUS (HopMyI
BEILECTB U YPABHEHUN XUMHWUYECKUX PEAKLINM;

OIPENENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHH 1o (opmysiaM, BUJ XUMUYECKON
CB3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON (QopMmysie, XapakTep cCpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COECAMHEHMM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbici Ilepuonnueckoro 3akona JI. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHME: OINKCHIBATH M XapaKTepU30BaTh
Tabnnunyo (opmy Ileproanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCS B IEPUOAMYECKON Tabnuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XHMHMUYECKHX
JIEMEHTOB (COCTaB | 3apsij  sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpenieieHde UMX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUMHEHUU B
Ipeesax MajblX IEPUOJ0B U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS X
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOHIMEe U crenupuUYecKue XUMUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XAMHUYECKUX PEaKI1i;

COCTABJISITH YPaBHEHHUS OSJEKTPOJIUTUYECKOM JAUCCOLMALMH  KHUCIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM MOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBPAIICHUH B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJSIPHYIO ¥ MOJSIDHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  IpaBWiIa  MOJb30BaHHUS  XUMHUYECKOM  TOCYIoM U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia oOpalieHus C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00paTOPHBIX XMMHYECKUX OIBITOB I10 TOJYyYCHHI0O W COOHUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAINH MBICIIUTEIILHON NESITEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMAaTU3alMI0, BbBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJIEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHPOBAHUE

8 KIIACC
KoangecTBo 4acoB
K DJIeKTPOHHbBIE C C p
OHTP NMHUCOK UTOTOBBIX MJIAHUPYEMBIX oco
Ne HauMeHoBaHue Mpascru (uudpoBbIe)
/ A37CH0B H TeM 0JIbHBI Pe3yJbTATOB C YKa3aHUEM ITANOB UX OLICHKH
I pa3n Bcero P qecKne o0pa3oBare.b
o NporpaMMEI e padort (popmupoBanus HTOrOBBIX
padoThI HbIE PeCypPChI
bl IUIAHHPYEMbIX
pe3yJbTaToB
Pasnen 1. [lepBoHavajibHbIe XHMUYECKHE MOHSITHS
PackpriBath CMBICH OCHOBHBIX [PelieHue
XUMHYECKUX TOHATHH: XUMHYECKHH y4eOHBIX
JJIEMEHT, aTOM, MOJIEKYJIA, NOH, KATUOH, [IPAKTUKO-
MPOCTOE BEWIECTBO, CI0KHOE BEIIECTBO, (OPUEHTHUPOBA

XuMHusa —
BakHas o0J1acTh
11 €CTECTBO3HAHUS
U TIPaKTUIECKON
IEeITEIbHOCTH
YyeJI0BEKa

bubmmoreka
HOK

https://m.edsoo.ru

[7t41837c

BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTENEeHb OKUCIIEHMUS], TPEIETbHO
JIOTTYCTHMasi KOHLIEHTpAallKs BellecTBa
-OIpeNesiTh BAJIEHTHOCTh aTOMOB
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTETIEHb OKHCJICHMSI DJIEMEHTOB B
OMHApHBIX  COEIMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB
K OIIPENEICHHOMY KJIaccy
coeuHEeHu 1o Gopmynam,
BHJ XHMHYECKOH CBS3H
(KoBaJIeHTHAs! UM HOHHAsI)

B HEOPraHUYECKUX
COEIMHEHUSX;

-MCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsl COCTaBJIEHUS! (POPMYJI BEIIECTB U

YpaBHEHUH XUMUYECKUX PEAKIIHIA;

HHBIX 3a1a4
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1.2

BemiectBa u
XUMHNYCCKHUC
peakiuu

15

bubmmoreka
LHOK
https://m.edsoo.ru

[7t41837c

-KJIACCU(UIIMPOBATH XUMHYECKHE
AJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA
XUMHYECKHE PEaKIUU(II0 dYuCITy |
COCTaBy YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3 (dEeKTy, 1Mo
U3MEHCHHUIO  CTCIICHEH  OKUCIICHUS
XUMHYECKHX JJIEMCHTOB);

-IIPUMEHSATH OCHOBHBIC OIIEPAIIUU
MBICJIUTEIILHOM JIEATEIILHOCTH — aHAJIU3 U
o0oO1enue,
CUCTEMAaTH3AINIO, KJIACCU(UKAIIHIO,

CHUHTC3, CpaBHCHHC

BBISIBJICHHEC  NPUYHMHHO-CIICJICTBEHHBIX
CBsI3€H JIJISl U3YYCHUSI CBOWCTB BEILIECTB U
XUMHYECKUX  peaklui, eCTeCTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS —
HaOII0/IeHUE, U3MEpPEHHE,
MOJICTTUPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICIICHHBIH);

[IpakTryeckas
paboTa,
KOHTPOJIbHAS
pabota

Hroro no pazgeny

20

Pa3nen 2. Baxkneiilnue npeicTaBuTe/ I HEOPraHUYECKUX BelIeCTB

2.1

Bo3zayx.
Kucnopon.
[Tonsitue 06
OKCHJIax

Bbubmmoreka
LHOK
https://m.edsoo0.ru

[7f41837¢

-pacKkpnIBaTh CMBICIT OCHOBHBIX
XUMHYECKHUX TOHSATHI: POCTOC
BEIIECTBO, CIIOXHOE BEIIECTBO,
BaJICHTHOCTb, DJIETPOOTPUIIATEILHOCTD,
CTENEHb  OKHCIEHHUS, XUMHUYECKas
peaxuus, XUMHYECKas CBSI3b,
aiotpornusi, aMpOTepPHOCTh, KOPPO3Us
METAJIJIOB;

-CJIeZIOBATh IIPABHJIAM TIOJIb30BaAHUS

[TpakTnueckas
pabota
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XUMHUYECKOH MOCY/I0H U 1ab0opaTOPHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHiIaM
oOpareHus c BEIICCTBAMHU B
COOTBETCTBUM C WHCTPYKIHMSAMHU TI0
BBIITOJIHEHUIO 1a00paTOPHBIX
XUMHYECKHUX OMNBITOB IO MOJYyYEHHUIO U
coOMpaHHIO ra3000pa3HBIX BEIIECTB
(BoopoJ1a, KHCIOPOIa)

2.2

Bonopon.
ITonsTue

KHUCJIOTax
COJISAX

bubmmoreka
HOK
https://m.edsoo.ru

[7t41837c

- packpbiBaThb  CMBICII  OCHOBHBIX
XUMHUYECKUX  TOHSATHH: XUMHUYECKUU
JJIEMEHT, aToM, MOJIeKyla, HpOCToe
BEIIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD,
CTETIEHb  OKHUCIICHHS,  XUMHYECKas
peaxis, XUMHYeCKast CBSI3b,
AJIEKTPOJIHTEI, HEDJICKTPOJINHBI,
ANEKTPOIUTHIECKAs JIMCCOTIAAITHS,
AIIIOTPOTIHSL.

-CleZIoBaTh MpaBWIaM  TOJb30BaHUS
XUMHUYECKOH TOCYI0N U J1abOpaTOpHBIM
o0opy/moBaHHEM, a TaKXke MpaBHUIIaM
oOpareHus C BEIIECTBAMU B
COOTBETCTBUM C WHCTPYKIHSIMHU TI0
BBIITOJIHEHUIO 1a00paTOPHBIX
XUMHAYECKHX OIBITOB IO TOJYUYECHHIO U
coOMpaHMIo ra3000pa3HbIX BELIECTB
(Bomopo/ia, KHCIOPOIa)

[TpakTnueckas
pabora

2.3

Bona.
PacTtBOpBHI.

Bbubanoreka
LHOK

- PacKpbIBaTh CMBICII OCHOBHBIX
XMMHYECKHUX TTOHATHIA: pacTBOD,

[IpakTryeckas
pabota
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[Tousatre 00
OCHOBAaHUAX

https://m.edsoo.ru
[7f41837¢

AJEKTPOJIUTHI, HEANEKTPOJINHBI,
3JEKTPOJIUTAYECKAS TUCCOIIUALIUS,
peakI HOHHOT'O 0OMEHa,

- BBIYHCIISATh OTHOCUTEIILHYIO U
MOJIEKYJISIPHYIO MacChl BELIECTB,
MaccCOBYIO JIOJIIO BEIIIECTBA B PaCTBOPE,
MIPOBOUTH PACUETHI [0 YPABHEHHIO
peaxuuu; -Cle0BaTh MpaBuiiaM
MOJIb30BAaHUSI XUMUYECKOWM MOCYI0N U
1a00paTOPHBIM 000PYIOBAaHUEM, & TAKKE
rpaBuiiaM oOpaIeHus ¢ BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKIIUSIMH 10
BBITMIOJTHEHHIO JTA00OPATOPHBIX
XUMHYECKHX OIBITOB MO MPUTOTOBIEHUIO
pPacTBOPOB C OIIPENEIEHHON MacCOBOM
JI0JIEW PaCTBOPEHHOIO BEILIECTBA.

2.4

OCHOBHBIE
KJIaCChI
HeopFaHquCKHX
COeTMHEHNN

11

Bbubmmoreka
LHOK
https://m.edsoo0.ru

[7t41837¢

-OIpeIeIATh BAJICHTHOCTh, CTCTICHD
OKUCJICHUS XUMUYECKUX IIEMEHTOB B
COETMHEHUSX Pa3IMYHOTO COCTaBa,
MIPUHAITIE)KHOCTH BEIIECTB K
oTpeeIeHHOMY KJlaccy COeTUHEHHI 1Mo
dhopmynaM, BU XUMUIECKOHN CBS3H
(koBaneHTHAs, MOHHAS, METAITTUNICCKAS )
B HCOPraHWYCCKNUX COCAUHCHUAX, 3apsaa
HOHA 110 XUMUYECKOH popmyiie,
XapakTep cpeibl B BOJHBIX pacTBOpax
HCOPTraHNYCCKUX COG,Z[I/IHGHI/If/'I, THUII
KPUCTAILTUIECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

[TpakTrueckas
paborta;
TeKyIas
(TemaTHyeckast)
pabota
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-XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE
XAMUYECKHUE CBOMCTBA BELIECTB
pa3UYHBIX ~ KJIACCOB,  IOATBEPKAAs
ONHCAaHHE TPUMEpPAMH MOJEKYJSPHBIX
ypaBHEHUI COOTBETCTBYIOLINX
XUMHUYECKHUX PEaKIIHii;

-IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT HMX Ka4eCTBEHHOT'O
COCTaBa, BO3MOXKHOCTH  IPOTEKAHUS
XUMHUYECKHUX TIPEBPAIICHUN B Pa3IMIHbIX
YCIIOBHSAX;

-TUIAHUPOBATh U IPOBOJAUTH XUMUYCCKHEC
SKCIIEPUMEHTHl 10  PACIO3HABAHUIO
pacTBOpoOB  Imieqodedl M KHCIOT C
TTOMOIIIbIO UHIUKATOPOB (JTAKMYC,
(beHonadTanenH, METUIOPAHXK M JIpYTHE).

Hroro no pazneny

30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckasi cucteMa XMMHYECKHX
ajiemeHnToB JI. U. MenneneeBa. CTpoenne aToMOB. XUMHYECKasi CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aAKIUH

3.1

[Tepuoanueckuit
3aKOH U
ITepnonnueckas
cucreMa
XUMHYECKHAX
anemenTosB /[[. U.
Menpeneesa.
CrpoeHue aToMa

Bubnnoreka
LHOK
https://m.edsoo0.ru

[7f41837¢

-packpsiBaTh cMblica leproanueckoro
3akoHa /[.M.Menneneena:
JEMOHCTPUPOBATh NIOHMMAaHUE
IIEpUOANYECKON 3aBHUCUMOCTHU CBOWCTB
XUMHYECKHX  DJEMEHTOB  OT  HX
nonoxeHus B lleproanyeckoit cucreme,
3aKOHOB COXPaHEHMsSI MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-

MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA

YCcTHBIN 1
MACHbMEHHBIN
OIpoc
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ABoranpo;

-OIUCHIBATH u XapaKkTepu30BaTh
TabmuuHyro  GopMy  mepuoaUYecKOn
CUCTeMbl  XMMHYECKHX  JJIEMEHTOB:
pa3nuyaTh MOHSITUS «TJIaBHAS MOJATPYIINa
(A- rpymnma)» U « moboYHas TOArpyIIa
(b-rpynma)», wmamele W OonblIue
MEPUONbl, COOTHOCHTH OOO3HAYEHUS,
KOTOPBIE UMEIOTCS B TaOIHUIIE
«IIepnoanyeckas cucrema
J.1.MenneneeBa» c YHCJIOBBIMU
XapaKTePUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsif
ga1apa, oOllee YUCIO JIIEKTPOHOB U
pacmpesenieHne uX Mo 3JIeKTPOHHBIM
CIIOSIM);

3.2

XuMuueckas
CBS3b.
OKHUCIMTENIBHO-
BOCCTaHOBHUTEIb
HbIE peaKINu

Bubnnoreka
LHOK
https://m.edsoo0.ru

[7f41837c

- PaCKpbBIBATb CMBICJI OCHOBHBIX
XUMHYECKHUX IMOHATHM: OKUCIUTEIBHO-

BOCCTaAHOBUTCIIBHBIC pcaKknuuu,
OKHCIINTCIIb, BOCCTaHOBHUTCIIb,
OKHCJICHUC )51 BOCCTaHOBJICHHCE,

XUMHAYeCKass CBsi3b  (KOBaJCHTHas,
HOHHas, MeTaJlJTn4ecKast),
KpUCTAJUIMYECKasl peleTka, KOppo3us
METaJUIOB, CIUIABHI,

-ONpeAeATh BAJCHTHOCTb, CTENEHb
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB B
COCMHEHUSX PA3JIMYHOTO COCTaBA,

Tekymas
(TemaTHueckast)
pabota
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bubanoreka

Hroro no pazueny 15 HOK
https://m.edsoo.ru
[7f41837c
bubanoreka

PesepBHOE Bpems 3 HOK
https://m.edsoo.ru
[7f41837c

OBIIEE

KOJIMYECTBO 68

YACOB I1O

[TPOT'PAMME
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO11ast XapakTepUCTUKA XUMUYECKHUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMHUECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa n e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop 1 ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 25
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Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmue crofCTEa MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme MeTayuibl 1 UX COEIUHEHUI 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemrectBa u MaTepuaibl B )KU3HU YeI0BEKA 3 Bubmorexa TOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIJTAHMPOBAHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue A p
n/n Bcero u3yyeHusi = oOpa3oBaTejbHbIE
padoThI padoTshI
pecypchl
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
1 Xumnueckas popmyina. BanenTHocTh 1 bubmmorexa LHOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX JIEMEHTOB
9 [Ipenmer xumun. Posib XuMuM B KU3HA 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
3 [TonsiTHE O METOAX MO3HAHUS B XUMHUH 1 bubmmorexa LHOK
8 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
4 paboThI B 1a00paTOpUU U IPUEMBI 1 1 bu6muoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
5 Yucteie BemecTBa U cMecH. CIIocoObl 1 bu6nuorexa [IOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[MpakTudeckas padora Ne 2
6 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [IOK
. PHNEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
bu6nunorexa [JOK
7 A 1
TOMBLH MOTCIYIH https://m.edsoo.ru/ff0d2a6c
3 XuMHUYeCKHe 3JIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocTbie u cinoxHbIE BelllecTBa 1 bubnmoreka [JOK
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https://m.edsoo.ru/ff0d2a6c¢c

10 ATOMHO-MOJIEKYJISIPHOE YUCHHE buomiorexa LIOK
YJAPHOE ¥4 https://m.eds00.ru/ff0d2d50
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOcUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®dusnveckue 1 XUMHYCCKUE SBIICHUS. bubnmoreka [JOK
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MIPOTEKAHUS bubnmoreka [JOK
15 .
XUMHYECKUX peaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIIECTBA M0 YPAaBHEHUSIM XUMUUYECKUX bubmorexa LHOK
t N P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMu4ecKux peaximit
18 (coenMHEHUs, PA3IOKECHHUS bubmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0605—LI eHHe U buomiorexa LIOK
H T Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHUHA
20 KonTponbnas padota Nel o reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITAM https://m.edsoo.ru/ff0d4290
21 Bozayx — cmech razos. Cocras bubmuoteka [IOK

Bo3nyxa. Kucnopog — sneMeHt u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BCUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMICTBA

bu6nmoreka [IOK

22
KHCIIOPOJA (PEAKIIMH OKNCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcugax
CnocoObI MOJayUYeHHUsT KUCIOPOaa B
23 JabopaTopum 13:1 I OMI)IH_U'ICHII-)IOCTI/I bubnnorexa LIOK
PATOPHIH TIp ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 pEaKIMH, IIOHATHE O bubmnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKUX PEAKIIHIX
TommmBo (He(dTh, yroyib U METaH).
25 3ar }ISHeI-EI/ICq];O3 yra CII0COOBI c)aro bubmorexa LOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
ITpakTuueckas padora Ne 3 1o Teme
26 «ﬁon CHHE 1/110)061/1 aHHE KHCI0po1a bubmmorexa [JOK
i 1P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
27 Bonxopon — anemeHT u mpocToe bubnmnoreka [JOK
BelecTo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)8 du3nyeckne 1 XUMUICCKHE CBOMCTBA bubmuorexa [JOK
BoJopoa. [lpumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
bu6nunorexa [JOK
29 I1
OIATHE O KHCTOTax H cOMAX https://m.edso00.ru/ff0d50d2
30 Croco0OsI TOTy4eHHS BOJIOPO/Ia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
P P bubmuorexa [JOK
31 «[Tonmydenne u cobupanue BOA0POIa,

W3yYEHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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MousipHblii 00BEM ra3zoB. 3aKOH

bub6nmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Boranciennss o0b€Ma, KOJIUYSCTBA
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [JOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
BorunciaeHus 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHHH T'a30B
35 ®du3n4eCcKnue 1 XHMUYECKHE CBONCTRA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [JOK
WHJIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hacwlennnie
37 u HeHacmpeHng acTBOpBI. MaccoBast bubmorexa HOK
H P PP https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpencNEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTtponbHast pabora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIs, bu6nuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6nunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHne u XUMHUYECKHUE CBOMCTBA bubmmoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATYpa,
46 CHOCOéBIID oI )eHHs[ XHMHquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBsA3b MEXKIY KaccaMu bubmmnoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O0o01IeHre U cHCTEeMaTH3aIusl 3HAHUH
- t https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJTaCChl HEOPTAHUYECKUX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKU KIIACCHPUKAITUU
P ¢ bubmuorexa [JOK
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIAxX CXOJHBIX 3JIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuonnueckas cucTeMa XUMHUYIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneera
bu6muoreka [IOK
53 [Tepuonpl, rpymImbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bub6nmoreka [IOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04eK
55 aToOMOB 3JieMeHTOB [lepuonnueckoi bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHHUIO B bubnuorexa [JOK
ITepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, MIEIATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 Horthas ximrieckast cose https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nonsipHas XUMHUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HeMOIsIpHAST XUMUYECKas bubnmnoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 CTeneHb okHCICHS https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIE bubnuotexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIH bubmorexa LOK
https://m.edso0.ru/00adb076
65 KonTtponsHas padota Ne4 mo reme bubnmoreka [JOK
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

66 PesepBHsblit ypok. O6001meHe u 1 bu6mmoreka [IOK
crucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menune u 1 bubnuoreka [IOK
CHCTEeMAaTH3alMsl 3HaHUI https://m.edsoo0.ru/00ad9ch?2
68 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
CHCTEMAaTH3aI1s 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3yyeHHusi = o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnunoreka [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bub6nuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeNoB Kypca 8 Kiaccay

5 Krnaccudukanus XuMuueckux 1 bubnuorexa [IOK
peakLuil 110 pa3IM4HbIM IIPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHITHE O TOMOT€HHEIX U 1 bubmnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE O XUMHUYECKOM PABHOBECHUH.

bu6mmoreka [IOK
8 DakTOophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOT'O paBHOBECH A

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO na I/II/IpCI/IJIBHbIe U ciia0ble bubmorexa LIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmorexa OK
M peakil https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUN bubmaorexa [JOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKOHN TUCCOIUAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTaBICHUN 00 bubmmorexa LHOK
bed " https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLUALINN
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIHZE COTICH https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmorexa TOK
P https://m.edsoo.ru/00addbfa
3a7au»
KonTponbnas padorta Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUAIIUA bubmorexa HOK
p A HHALHA. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEaKIIMH B PACTBOPAX)
OO6m1ast XxapaKTepuCTHKA TAJIOTCHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDE bubmmorexa TOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ComnsiHast KMUCIIOTa, bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJTyUYCHHUE,
MIPUMEHCHHE

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

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonyuyeHnne COITHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
H3y4yeHue e¢ CBOMCTB»
Boeruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIINH, €CIIN OIUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
pEeareHTOB JIaH B U30BITKE
29 OO01mas XxapakTepruCTHUKA JIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
(bu3UYeCcKre U XUMHUECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuapl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKluu, JeKaIlIue B
OCHOBE TMPOMBIIIIEHHOTO crocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpelibl COETMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmoteka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [JOK

29 XHMHYECKHE CBOMCTBA, ITOJIyUYCHUE U
i https://m.edso0.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o reme
30 «Ilonmyyenne amMmmuaka, H3y4eHue ero bubmorexa [JOK
. > 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue U bubnunoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 oOpenuii. XuMu4eckoe bubmorexa HOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docop. Oxeun docdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfl)sn(qe)cxne u bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IOTy4YeHUE
Hcnonb3oBanue GocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX yIOOPEHUH. bubnuoreka [IOK
3arpsi3sHEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I())ﬂe E)HSHIZIeCKI:/Ie U XUMHUYECKHE bubmorera I[JOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupsl yriaepona, ux pusndeckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)

37 VYrosbHast KUCIOTA U €€ CONn bubmorexa HOK
https://m.edso0.ru/00ae006c
[Ipaktrueckas padota Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTtBenHas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmorexa OK
https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME bubnmnoreka [JOK
«BaxkHeunme HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS
KonTponbnas padorta Ne3 o teme

42 «Baxueimme HeMeTalIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIMHECHHU S
OO01as XxapakTepUCTUKA XUMUYECKUX
AJIEMEHTOB — METAaJUIOB.

43 MeTtanauueckas CBSI3b U bu6mmoreka [IOK
METAJUTNYECKAs! KPUCTALINYECKAS https://m.edso00.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBA
METaJIIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.

. bu6mmoreka [IOK

44 DNEeKTPOXUMHUICCKUN P

HanpsH>KEHUH METAILIIOB

https://m.edso0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

bu6mmoreka [JOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 IToHsaTre 0 KOPPO3UU METAILIIOB bubmorexa LIOK
PP https://m.edso00.ru/00ae1278
bu6mmoreka [{OK
47
Ilenounbie MeTa bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeENbHBIE METAILTIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxkuelimnme coequHeHU KaabIIUA bubmorexa [JOK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUHU
59 JKEcTKOoCTh BOJIEI U CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
ITpakTuyeckas padora Ne 6 mo Teme
53 "KEcTKOCTL BOABLI 1 METOEI €€ bubmorexa LIOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmoteka [IOK
54 A I
TEOMHIHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/I,I[BI, THAPOKCUIBI U COJIM KEJIE3a

bu6mmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre U cucTeMaTu3alus
3HaHUHN
[TpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubnuorexa LIOK
59 .
«Baxueinnme MeTajuibl U UX https://m.edso0o.ru/00ae3de8
COETUHEHUS»
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIMM, €ClIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnunoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCcOBOM JOJIH BBIX0JIa MMPOIYKTA
peakuuu
61 O060061eHne U cucTeMaTUu3alus
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEIMHEHUS»
63 Bemectsa u maTepuaisl B bu6mmoteka [IOK
TOBCEIHEBHOM KN3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuorexa [IOK
OKpPY KaroLLEen Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumum B perienun bubnuorexa [IOK
HKOJIOTHYECKUX MPoOIIeM https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubnuorexa [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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cucremMarusanua 3HaHHUH

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

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

1. Yuebnuk. O.C. T'abpuensn, N.I'. Octpoymos, C.A. CnagkoB. Xumust 8 Kiacc
M., IIpocsemenne 2023 r.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'abpuensn O. C., Bockoboinukosa H. I1., fmykoBa A. B. HacTtonbHas kaura

yuutens. Xumus. 8 ki.: Meroauueckoe nmocodue. - M.: JIpoda, 2021.

2. N'abpuensn O. C., Amykosa A. B. Terpaas ais 1abopaTOpHBIX ONBITOB U

npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.

M.: Ipocda, 2022.

3. N'abpuensn, O. C. Meroanueckoe nocodue k yueouuky O. C. ['abpuensina

«Xumus». 8 kinace / O. C. T'adbpuensa. — M.: [lpoda, 2021. — 1009.

4, T'abpuensu, O. C. Meroauueckoe rmocooue k yueonuky O. C. ['abpuensna

«Xumusy. 9 xkinace / O. C. IN'abpuensa. — M.: Jlpoda, 2021. — 108.

5. Xumusi: TexHonorudeckue kaptel k yueoOHuky O. C. 'abpuensna « Xumus. 8

KJ1accy: metoaudeckoe nocodue / JI. M. AcanoBa. — M.: Jlpoda, 2020

6. Xumus: Texnonornyeckue kaptol k yueonuky O. C. I'abpuensna «Xumus. 9

Kkjacey»: metonuueckoe nocobue / JI. . Acanoa. — M.: [lpoda, 2018

7. Xumust. 8 xi1.: KoHTponbpHbIe 1 IpoBepoUHbIe padoThl K yueonuky O. C.

INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiiakoBa u

ap. - M.: Jlpoda, 2022. nannabie



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

bubmuoteka LIOK https://m.edsoo.ru/00addfe2
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