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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 XHMMHH OCHOBHOTIO 00mero o0pazoBaHus (yriayOs€HHBI ypOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHWUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOU
IporpaMMbl  OCHOBHOTO oOmiero oOpaszoBanus, mnpenctaBieHHbIXx B @I'OC OOO, c yderom
(benepanbHOI paboyeil MporpaMMbl BOCIIUTAHMSL.

[Tporpamma mo XxumMun pazpaboTaHa C IENIbI0 OKa3aHUS METOANYECKON MOMOIIYU YYUTEIIO B
co3/laHuM paboueil mporpamMmsl 0 y4eOHOMY IIpeIMETY.

[IporpaMmma mo xuMuM Ja€T MpEACTaBICHHE O LENsIX, OO0Imeld crpaTerud OO0ydeHUs,
BOCIIUTaHUsI M pa3BUTHS OOyyaroIUXcs CpeACTBaMH y4eOHOIro IpeaMeTa, OnperesnseT
00s13aTeNbHOE MTPEIMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY 110 pa3ziesiaM U TeMaM, pacipeeseHue 1o
KJlaccaM, peKOMEHyEMYIO MOCII€A0BAaTENbHOCTh U3YUCHHsI XUMHUU C YYETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4yeOHOro TMpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamMMe mo XMMHUHM Y4MTBIBaIOTCS BO3MOXHOCTH Y4YEOHOro IpeaMeTa B
peanu3anuu TpeOOBaHMK K IUIAHUPYEMBIM JIMYHOCTHBIM, METAalpPEAMETHBIM M TPEIMETHBIM
pesyiabTataM oO0ydeHHs U B (OPMHPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABaTEIbHON
JEeSITeIbHOCTH 00y4alonIerocs 10 OCBOCHUIO yUYEOHOTO COIePKAHMS.

M3yuenne XMMUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTUPOBAHO HA
OOLIEKYJIbTYPHYIO IOJATOTOBKY, HEOOXOAUMYIO JUIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
Pa3sBUTHSI MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH M HHTEpecoB OOYy4aroIIMXCs, Ha MPOJIOJDKEHUE
00y4eHUs1 HAa YPOBHE CPEAHEr0 00IIero 00pa3oBaHusl.

3HaHUE XUMHHU CIIY>KUT OCHOBOH JUIsl (pOpMUPOBaHMSI MUPOBO33pEHUs 00YUaroOIerocs, ero
NPECTaBICHUN O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHEH
IPEJCTaBICHUS O NMPEBPAILIEHUAX SHEPTUHM U BELIECTB B IPUPOJE, O MyTAX PELICHUs II100aIbHbIX

npoOjeM  yCTOMYMBOIO  pa3BUTUS  4YEJIOBEUYECTBA  —  CBHIPhEBOM,  DHEPreTUYECKOH,
MPOJOBOJILCTBEHHOW  MpoOsieM, MTpoOJIeMbl  DKOJOTHYECKOW  0€30macHOCTH,  MpodiIeM
31paBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peam3aiii BO3MOXKHOCTEH /I CAaMOPa3BUTHS U (OPMUPOBAHUS KYJIBTYPbI
JUYHOCTH 00YYaromuxcs, ux o0miei u GyHKIMOHATIBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs,
HAaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4yeOHOW  AESITeNbHOCTH,  OKCIEPUMEHTAJIbHBIX U
HCCJIEIOBATENIbCKUX yYMEHUHN, HEOOXOJUMBIX KaK B TIOBCEJHEBHOW JKW3HH, TaKk U B
npodeccCuoHaNBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CTEeNU(PUKON HAYYHOTO MBIIUICHHS], 3aKJIa/IbIBAET OCHOBBI MPEACTABICHUN O
€MHCTBE MPUPOIBl U YENOBEKa, SBISETCS KIIOYEBBIM ATAloM B (POPMHUPOBAHUU E€CTECTBEHHO-
Hay4YHOU TPAMOTHOCTH O0YYarOIIUXCS;

croco6cTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K MPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIaJl B 9KOJIOTUUECKOE 00pa30BaHUE O0yJarOIINXCS.

JlanHble HampaBlieHHWs B OOyUYEHUU XHMHH OOECTIEeUMBAIOTCA CIENU(PUKON CcomepKaHus
MpEeaMETa, KOTOPBIA SIBISETCS MEJAarOrM4eCKd aJanTUPOBAHHBIM OTPAKEHHEM OIMPENEIEHHOIO
JTamna pa3BUTHUSI XUMHUH.

YriyOonéHHplii Kypc XUMHUH OCHOBHOT'O 001ero o0pa3oBaHUsl OPUEHTHUPOBAH Ha OCBOEHUE
00y4JarOIIMMHUCS CHCTEMbI MEPBOHAYATBHBIX TMOHSATHI XUMHUH, OCHOB HEOPTaHUYECKOW XUMHH,
OCHOBOIIOJIATAIOIINX TMPEACTABICHUN OOIe XUMHUU ¢ OTACIBbHBIX 3HAYMMBIX TOHITHI
OPraHUYeCKON XUMHH.

CtpykTypa cojepkaHusi MPOTpaMMbI MO XUMHUU CHOPMHpPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoaa kK e€ uzydenuro. CoaepikaHHe CKJIAAbIBACTCS U3 CUCTEMbI MOHSATHH O XUMHYECKOM
DJIEMEHTE W BEIIECTBE M CHCTEMBI MOHATHH O XUMHYECKOM peakiuu. O0e 3TH CHUCTEeMBI
OPraHu30BaHbl MO MPUHIMUITY ITOCIEAOBATEIBHOIO Pa3BUTUS 3HAHWI HA OCHOBE TEOPETUUYECKHUX
MPEJCTAaBICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,



ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

MPEJICTABICHUA 00 IEKTPOIIUTUIESCKON TUCCOIIUAIIINH BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KMHETUKE U TEPMOJIUHAMUKE.

B oCHOBy TeopeTHMYECKMX 3HAHWUN TIOJNOKEHBI AMIUPHUYECKH IMOJIydeHHBbIC (DAKTHI
TeopeTnueckue 3HAHHUS Pa3BUBAIOTCS IOCIENOBATENBHO OT OJHOTO YPOBHSA K JPYroMy H
o0ecreynBaroT 00y4JaroIIMMCs BO3SMOXXHOCTh OOBSCHATH U IPOTHO3UPOBATH CBOWCTBA, CTPOCHUE U
00JacTH MPaKTUYECKOTO MPUMEHEHHSI U3y4YaeMbIX BEILIECTB.

OcBoeHue cojiepKaHus MPOrpaMMBbl IO XUMHUHU MIPOUCXOJUT C UCIIOIH30BAHUEM 3HAHUU U3
paHee M3yYEHHBIX Y4eOHBIX MPEAMETOB: OKPYKAIIUNA Mup, Ouosorus, (Hu3MKa, MaTeMaTHKa,
reorpadusi, TEXHOIOTHSI, UCTOPHSL.

[Iporpamma OCHOBHOTO 001ero oOpa3oBaHus 1O XUMUH (YriayOJaEHHBIM YPOBEHB)
OpUEHTHPOBAaHA Ha COXpaHEHHE (YHIAMEHTAIBHOTO XapakTepa oOpa30BaHUs, CIEIUPHKH
y4eOHOro mpeaMeTa U o0ecreuyeHue yCemHoro o0y4eHus Ha cielyIonieM ypoBHe 00pa3oBaHusl.
B nmporpamme no xumuu peanu3yeTcsi pa3BUBAOINIAs U MPAKTUUYECKass HAITPABICHHOCTh 00y4YEHUs
xumud, auddepeHuunanus o0ydeHus, BKIOYaromas NpoduibHy0 MOArOTOBKY OOydaroluxcs 1
HoCJeayIoIIee CaMOOTpeiesieHHe B BBIOOpE HaNpaBJIeHUs: 00y4eHHs B TPOPIIIBHBIX KJIAcCax.

YriyonéHHoe H3yuyeHUE XHMHH CHOCOOCTBYET pealu3alud 3a7ad MpodeccruoHaIbHON
OpHEHTAIMK ¥ HAIIPABJIEHO HA IIPEIOCTABIEHUE BO3MOKHOCTH KaKJJOMY 00y4aroIieMycsi IPOsSIBUTh
CBOM HWHTEJUIEKTyaJIbHbIE W TBOPYECKHE CIOCOOHOCTH MPU H3YYEHHH Yy4eOHOro mpeaMerTa,
HEOOXOIMMBIE /IS IPOJIOIKEHUST 00pa30BaHMS U TAIbHEHIIIEH TPYI0BOH NeSTETLHOCTH.

[Iporpamma mo xumuu (yriiyOn€HHBINM ypOBEHb) NpeqHA3HA4YeHA [JIsl HCIOJIb30BaHUS B
00pa30oBaTeNbHBIX ~ OpraHU3alUAX, peATM3YIINUX  IporpamMmbl  auddepeHITMpoBaHHOTO
(yrmy6nénHoro, npo@HIbHOTO) U3yUeHUsl OTAETIbHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero oOpa3oBaHusI.

O6pa3oBarenbHble GYHKIIUU XUMUHU, U3y4aeMOW Ha YIIIyOJIEGHHOM YPOBHE, pealn3yrTcs B
nporecce (GOPMHPOBAHUS 3HAHWA OCHOB XWMHYECKOW HAyKH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, 00JaCTU MPAKTHUYECKON [eATEIbHOCTH YeJIOBEeKa U OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIBTYpBI. 3aa4a y4eOHOT0 IPeIMeTa COCTOUT B (POPMHUPOBAHUY CHCTEMBI XHMHUYECKUX
3HaHUU — BaXHEUIIUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJOKEHUH, JOCTYMHBIX
00001IeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHHHM BEIIECTB W XUMHYECKHX peakiuii, (OpMHUPOBAHUU U PA3BUTHH
MO3HABATEJILHBIX YMEHUN U CTIOCOOOB JIEATEIHOCTH U UX MPUMEHEHHUH B y4eOHO-TI03HABATEIbLHON
U yueOHO-MCCIe0BATEIbCKOM NIeATEeIHbHOCTH, OCBOCHHH MpaBWi 0e30MacHOro oOpamieHus ¢
BEIIIECTBAMH B TIOBCETHEBHOM >KH3HHU.

[{enu n3ydeHHs] XUMUHU OTPAXKAIOT HAMPABICHHOCTh O0yUeHUs Ha pa3BUTHE U CAMOPa3BUTHE
JUYHOCTH, (popMHUpOBaHHE €€ UHTEIUIEKTa U 00IEeH KyJIbTYypHI.

N3yueHne XMMUM HanpaBI€HO HA JOCTHKEHHUE CIEAYIOUIUX LIeJen:

(GbopMHUpPOBAaHNE HHTEIJIEKTyaJIbHO Pa3BUTONW JMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PEIIEHUH, CIIOCOOHOM aTanTUpOBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

dbopMUpOBaHHE CUCTEMBl XUMHUYECKUX 3HAHHM KaK KOMIIOHEHTa €CTEeCTBEHHO-HAy4YHOUH
KapTUHBI MUPA, KaK OCHOBHI JIJIsl TOHUMAHUSI XUMHUYECKOW CTOPOHBI SIBJICHUN OKPYIKAIOIIET0 MUPA,
OCBOEHHE SI3bIKA HAYKH;

npuoOIeHne 00yJYalomMUXCs K CaMOCTOSITEIbHOW TMO3HABATEIFHOM M WCCIIEN0BATEIhCKOU
NEeSTENIbHOCTH, K Hay4YHBIM METOAAaM T[O03HaHUs, (OPMUPOBAHHE MOTHUBAIIMM W DPAa3BUTHE
CIIOCOOHOCTEH K N3yUEHUIO XUMUH;

dbopmupoBanue oOIIe (GyHKIMOHAILHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
YHUCJIE YMEHHUHN OOBSICHATD U OIEHUBATH SIBJICHUSI OKPYIKAIOIIETO MUPA, UCTIOIB3Ys 3HAHUS U OTIBIT,
MOJTyYeHHBIE MPU U3YyUYECHUH XUMHHU, IPUMEHSAITH UX MPU PEIICHUHU MTPOOJIEM B MOBCEAHEBHON KU3HU
U TPYJIOBOM €SI TEIILHOCTH;



pa3BUTHE Yy OOYYalOUIMXCS HHTepeca K HM3YYCHHI0O XUMHUHM U cpepaM JesTeNbHOCTH,
CBSI3aHHBIM C XUMMEH, MOTHMBALUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILEro Npopuis u
HaNpaBJICHHOCTH JAIbHEHIIIEro 00y4YeHus;

OCO3HAaHHE LEHHOCTM XHMHYECKMX 3HAHMM B JKU3HU YEJIOBCKA, IIOBBIINICHUE YPOBHS
JKOJIOTUYECKON KYJIbTYPBI, HEIPUATHE ACUCTBUM, NPUHOCALIUX BpEN OKpYXKaloLEeHd cpelne M
3I0POBBIO JIIOJICH;

npuoOpereHre OOyYalOUIMMHCS OIBITa CAaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIUH ), HEOOXOAMMBIX JIJIsl pa3IMUHBIX BUJOB JAEATEIbHOCTH.

Ha yriny6nénnoe n3yuenue yueOHOro npeamera «XuMus» otBoautcs mo 136 yacoB B 8 u 9
KJ1accax (4 yaca B HEJIEN0), Bcero 272 yaca 3a J1Ba rojia 00y4eHusl.



COJAEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

XuMusg — BaxHass 00JIAaCTh €CTECTBO3HAHUS U MPAKTHUECKON [EATEIbHOCTH 4YellOBEKa.
[Ipeamet xumuu. Ponbs xumuu B xu3HU yenoBeka. Kparkue cegeHust 00 uCTopu BOSHUKHOBEHUS
U pa3BUTHA XUMUU. XUMHS B cucTeMe Hayk. Tema u BemectBa. DuU3MYecKHe U XUMHUYECKHE
CBOMCTBA BEIECTB. ATperaTHbIe COCTOsIHUS BellecTB. [IoHsITHE O TEOPETUYECKUX U SMITUPUUYECKUX
METO/JaX II03HAHMS B €CTECTBEHHbIX Haykax. [IpencraBineHus O HaydyHOM [IO3HAHMM Ha
HMIIUPUYECKOM YPOBHE: HAONIOJICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, BHIYHUCICHUE.
[IpencraBienuss 0 HAyYHOM MO3HAHMM HA TEOPETUYECKOM YPOBHE: HayuyHbIe (akThl, Mpodiema,
TUII0TE3a, TEOPUS, 3aKOH.

S3b1k xumMun. ICTOYHUKHA XUMUYECKON HH(OpPMAITUH.

[Tonsatne o Meromax pabOTHl ¢ XMMHUYECKMMHU BemiectBamMu. OOOpyJOBaHME IIKOJIBHOM
xummuueckor naboparopuu. [IpaBuna Oe3omacHoro oOpaileHusi ¢ BEIECTBAMHU U J1aOOPAaTOPHBIM
000pyI0BaHUEM.

Yuctele BemiecTBa v cmecH. [Ipupoansie cMecu: BO3ayX, MPUPOIHBIN ra3, He(Th, IPUPOAHBIE
BOJIbI, TOPHBIE MOPOJIbI U MUHEPAJbI. [IOHSATHE 0 TOMOTEHHBIX U TETEPOreHHBIX cMecaX. CrocoObl
pazneneHusi cMeceid. O4MCTKA BEILIECTB.

BemiectBa u xumudeckue peakiiuu. ATOMBI M MOJIEKYJIbl. XUMUYECKUE AIeMEHThI. CUMBOJIBI
XUMUYECKHX 3JeMeHTOB. [IpocThie M cioXKHBbIE BellecTBa. MeTaiiel U HeMeTalulbl. Bemecta
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS.

Xumuyeckasi popmysa. BaqeHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OnpeeneHne BaICHTHOCTH 3JIEMEHTOB 110 (popMysiaMm OMHAPHBIX COSTUHEHUN U
coctaBieHue (GopMysl OWHAPHBIX COEAMHEHUN MO BAJIEHTHOCTU 3J1€MEHTOB. OTHOCHUTEIbHAS
aToMHas Macca. OTHocUTeIbHAsI MOJIEKYJIIpHas Macca. MaccoBasi 01l XMMHUECKOI'O JIEMEHTA B
coenuHeHnu. Haxoxaenue mpocreiiiei GopMyibl BEIIecTBa O MaCCOBBIM JIOJISIM 3JIEMEHTOB.

Konunyectso BemecTBa. Moiib. MossipHast macca. B3auMOoCBs3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYpPHBIX €IMHUIl BemiecTBa. PacueTsl mo ¢opMynaM XUMUYECKUX coequHeHuil. MomnspHas
Macca CMecH BelecTB. MosbHasl J10Ji1 XUMHYECKOro 3JIeMeHTa B coequHeHuHu. Haxoxxnenue
npocTeiiien (opMyIIbl BEIIeCTBa IO MOJIBHBIM J0JSIM 3JIEMEHTOB.

dusnueckue W XUMUYECKUE SIBICHHUS. XHUMUUYECKas PEaKIus U €€ MPU3HAKU. Y CIOBUSA
MPOTEKAaHUsI XUMUYECKHX peaklMil. 3aKOH COXPaHEHMsI MAcChl BEIIECTB. ATOMHO-MOJIEKYJsIpHas
teopus. XKusHb u nesrenpsHocTh M.B. JIomoHOCOBa. XuMudeckue ypaBHEeHUs. THIIBI XUMAYECKHUX
peaxiuii (CoequHEHMs, Pa3IoKEeHUs, 3aMEIIeHNs, 0OMeHa). PacyeTsl Mo XMMHUECKUM YPaBHEHHSIM.

OKCepUMEHTAIbHOE U3yUEHHE BEILIECTB U SBJIEHUN. 3HAKOMCTBO ¢ XUMUYECKOM MOCY10M, C
MpaBUJIaMd pabOTHI B JIAOOPATOPUHU M MPUEMaMH OOpalieHus ¢ J1a00paTOpHBIM 000PYI0BaHHEM.
N3ydenue n onucanue (GU3NUECKUX CBOMCTB 00pa3lloB HEOPraHMUYECKUX BEIIECTB — METAJJIOB U
HemeTaiioB. Habmronenue ¢usnueckux (TUIaBlieHHWE BOCKA, TasHHE JIbJla, pacTUpaHHE caxapa B
CTYyTKE, KUTICHUE W KOHJACHCAIMS BOJbI) 1 XUMHUECKUX (TOPEHUE CBEUYH, MPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE COJBI HIIM MeJa C COJSHOW KUCIOTOMW) siBneHuil. O3HaKOMIIEHHE C
oOpa3uamu BeniecTB KosnyecTBoM 1 Moisib. HaGmioneHue u omucaHue NMPU3HAKOB NMPOTEKAHMS
XUMHUYECKHX peaklnii (pa3ioxkeHue caxapa, B3auMOJICHCTBIE CEPHOIM KUCIOTHI C XJIOPUIOM Oapus,
nojlyueHue u pasnoxkenue rujnpokcuna meau () mpu HarpeBanuu, B3aMMOJEICTBHE Kenes3a C
pactBopom conu meau (ll). M3yuenue cmocoOoB pasneneHusi cMmeced (C MOMOIIbI0 MarHura,
(bunpTpOBaHUE, BRITIAPUBAHUE, TUCTHILIAINSA, XpoMaTorpadus), MpoBEACHNE OUYUCTKH TOBAPEHHOM
conu. HabnroneHne u omrcanue OnbITOB, WILTIOCTPUPYIOIIMX 3aKOH COXPAHEHHUS MACCHI.

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

[IpencraBnenuss o rasax. Bozgyx — cmech ra3zoB. CocraB Bo3ayxa. 3akOoH ABOraipo.
Mosnsipabiii 00BEM Ta30B. OTHOCHTENBHAS TUIOTHOCTH Ta3zoB. OrmpeneneHne OTHOCHUTEITBHOMN



MOJICKYJISIPHOM Macchl ra3o00pa3HOro BelIecTBA IO M3BECTHOW OTHOCHTEIBHOH IIOTHOCTH.
OObEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUECKHUX PEaKIIHIX.

Kucnopon —snemeHT u npoctoe BemecTBo. HaxoxieHue kucnopoaa B npupoae, husnyeckue
U XUMHYECKHE CBOWCTBa (peakiUu TOpeHHus Hu okucieHus). Ilpomecchl OKuCIEHHS B KUBOM
npupojae. Okcunpl. [Ipumenenne kucnopoaa. CrnocoObl MOydeHUs: KUCIOpoa B J1abOpaTtopuu 1
npombinuieHHOCTH. [loHsiTne o karamusarope. KpyroBopor kwuciopoga B mnpupoje. O30H —
aioTponHas MoauduKanus kucinopoaa. O30HOBBIHN CIIOH, €ro 3HaYeHUE /IS )KUBBIX OPraHU3MOB.
Pa3pymienue 030HOBOrO ciosl.

TernnoBoil 3p¢peKT XUMHUYECKOW peakIuH, TEPMOXMMUYECKHE YPaBHEHHUS, DOK30- H
SHIOTEpMHUUYECKHE peakuuu. TormBo. Mcnosb3oBaHue yriis M MeTaHa B KayecTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHukoBoM 3¢ dekre.

Bogopon — aneMeHT u mpoctoe BemecTBo. Haxoxknenue Bogopoa B npupoze, puandeckue
U XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI monyueHus. IIoHATHE O KUCIOTax W COJSX.
Hcnonbs3oBanue BOJOpOJa B Ka4ECTBE TOIUIMBA.

Bona. ®usnyeckue cBoiictBa Boabl. Bona kak pacrBopurens. PactBopbl. Hacklennsle u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopumocTes BemecTB B Boje. DakrTopbl, BIMsAOIME Ha
pacTBOPUMOCTh TBEPABIX U Ta3000pa3HbIX BemiecTB. CrocoObl BBIPAXEHHS KOHICHTPALUU
PacTBOPOB: MaccoBasi J10J1s1 pACTBOPEHHOr'0 BEILIECTBA, MOJISIpHAsl KOHUEHTpauus. Poibs pacTBopoB
B IIPUPOJIE U B )KM3HU YEJIOBEKA.

Xumuyeckue cpoiictBa Bonbl. [lonstne 00 ocHoBanusix. [loHsTHE 00 uWHAMKATOpax.
KpyroBopot Bozbl B ipupo/ie. 3arps3HeHne NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus nHeopranndeckux coenuHeHuil. Okcunbl. Knaccudukamusi OKCHIOB:
coJieoOpazyronire (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHbIE) U HecosieoOpasyromue. MexayHapoaHas
HOMEHKJIaTypa OKCUAOB. TpuBHalbHBbIE Ha3BaHUA OKCUAOB. Dusnmyeckne M XapakTepHbIE
XUMUYECKHE CBOMCTBA OKCHIOB (B3aUMOJICHCTBHE C BOJOM, C KHUCIOTaMU U OCHOBAHUSAMH, C
npyrumu okcugami). [lomyuenue okcuaos.

[TonsiTue 0 rUAPOKCHUIAX — OCHOBAHUSAX U KUCIOPOJCOJEpKalIMX KuciaoTax. Kuciorsl.
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa M TpPUBHUAJIbHbIE HA3BaHMS KHUCIOT.
®uznyeckue U XUMHUYECKHE CBOMCTBA KHUCIOT (B3aMMOJEICTBHE C METaUIaMU, C OKCHUAAMHU
METAJIJIOB, OCHOBAaHUAMU U coisiMu). Pan aktuBHoctu MertamnoB H.H. bekeroma. Ilomydenue
kucaoT. Kuciorel B npupose, IpUMEHEHNE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukaruss OCHOBaHMM: IIEIOYM W HEPACTBOPUMBIE OCHOBAHMA.
MexnyHapoaHas HOMEHKJIaTypa ocHOBaHMU. TpuBuanbHble Ha3BaHus ocHoBaHui. lllenouwn, mx
CBOMCTBa (B3aUMOJEHCTBUE C KHCIOTHBIMH OKCHJIAMH, KHCIOTaMH U COJIIMH) M CIOCOOBI
nosydyeHusi. HepacTBopuMble OCHOBaHUS, X CBOWCTBA (B3aUMOJICHCTBUE C KUCIOTaMH) U CLIOCOObI
nony4yeHus. AMpotepHocTs. [ToHaTne 06 ampoTepHbIX rUAPOKCHIaX (Ha MpUMepe TUAPOKCHIOB
[MHKAa M aJIOMHHMS): XUMHUYECKHUE CBOMCTBA (B3aMMOJEIHCTBHE C KHUCIOTAMM U IIEJIOYAMU) U
MIOJTyYEHUE.

Conu (cpeaHue, KuCible, OCHOBHbIE, BOIHBIE). MexayHapoiHas HOMEHKJIATypa coJjieil.
TpuBuaneHble Ha3BaHuA coyiell. PU3NUECKHE U XapaKTepHble XUMUUYECKUE CBOWCTBA Ha NPUMEPE
cpennux couneil. [lomyyenne cosen.

I'eHeTnyeckas CBSA3b MEXAY KJIACCAMH HEOPTaHWMYECKHUX COECAMHEHHM.

OKCepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPEEIIEHNE COAEPKAHUSA KUCIOPOJa B BO3/1yX€E;

noJrydyeHue, coorpanue, pacrio3HaBaHUe U U3Y4YeHHE CBOMCTB KUCIOPO/a;

HaOJroIeHne B3aUMOJICMCTBUSL BEIECTB C KHCIOPOJOM M YCJIOBUH BO3HMKHOBEHHS U
MPEKPALIECHUS TOPEHUS;

O3HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB U OIMCaHHUE UX CBOWCTB;

noJjrydyeHue, coorpanue, pacrio3HaBaHHe U U3y4YeHHUE CBOMCTB BoJopo/ia (TropeHue);

B3auMo/IelicTBUE Bojiopoa ¢ okcunom meau (I1);

UCCJIEIOBaHHE OCOOEHHOCTEN pacTBOPEHUS BELIECTB C Pa3IMUHON pacCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C OMPEEIIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;



[IPUTOTOBJICHUE PACTBOPOB C OIPEAEICHHONM MOJIAPHOM KOHLIEHTpalueld pacTBOPEHHOIO
BEILIECTBA;

B3aUMO/ICCTBUE BOJBI C METANIaMU (HATPUEM U KaJbLIUEM);

ONpeIeTICHUE PACTBOPOB KHUCIIOT U IIEJIO0YEH € MTOMOILBIO MHANKATOPOB;

UCCJIeIOBaHKE 00pa3IOB HEOPTAHUYECKUX BEIIESCTB PA3IMYHBIX KIACCOB;

u3ydyeHue BzaumopeiictBus okcuaa meau (ll) ¢ pactBopoM cepHOU KHCIOTBHI, KHCIOT C
MeETaJUIaMM, PEeaKIui HEUTpaIu3aluy;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHUE OJTHOIO METAJlIa APYTMM U3 pacTBOpa
COJIH;

B3aUMO/ICHCTBUE THIPOKCUA [IUHKA C PACTBOPAMH KUCIJIOT U IIEJIOYEH;

pEIICHUE JKCIEPUMEHTAIbHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIAcChl HEOPTaHHMYECKUX
COCTUHEHUNY.

Hepuoauveckuii 3axkoH u Ilepuoguueckass cucrema xumu4yeckux 3jiemeHtos /I. H.
MenneaeeBa

Crpoenue atoMoB. XuMHueckasi CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

[lepBble TOMBITKA KIACCU(PUKALUU XUMHUYECKUX dJeMeHToB. IloHstne o rpynmax
(cemeiicTBax) CXOJHBIX 3JIEMEHTOB: IMICJIIOYHBIX U IIETOYHO3EMENIbHBIX METaulaX, rajoreHax,
WHEPTHBIX (ONMaropofHbIX) razax. OIEMEHTBI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHIBI H
TUPOKCHIBI.

[lepuonnueckuii 3akoH. OtkpeiTue [lepuoanueckoro 3akoHa. llepuogmueckas cucrema
xumuueckux annemeHtoB . M. MenneneeBa. KoporkonepuoaHas U AJMHHONEPUOIHAS (HOPMBI
tabmuubl «[lepuoanueckas cuctema xumudeckux anemeHtoB [[. M. MenaeneeBay. [lepuoast u
rpynnsl (A- u b-rpynmnsi).

Crpoenue aromoB. CoctaB aroMHbIX saep. M3otonbl. PagmoakTUBHOCTb. DJIEKTPOHBI.
DJIeKTpOHHAs OpOWTa b. DHEPreTHUECKUE YPOBHM W IMOAYPOBHH aroma: S-, P-, d-opOutaiu.
DneKTpOHHbIE KOHPUTYPALUU U AJIEKTPOHHO-Tpadudeckue Gopmyasl arToMoB. DU3UUECKH CMBICTT
MOPSIZIKOBOTO HOMEpa, HOMEpa MeproIa U IPyMIibl 35ieMeHTa. CTpoeHUe JIEKTPOHHBIX 000JI0UEK
aToMOB mnepBbix 20 xumuueckux saeMeHTOB I[lepmonuueckoin cucremsl Jl. M. Menaeneesa:
pacripeiefieHle DJIEKTPOHOB IO DJHEPreTHYECKUM YPOBHSIM, TMOAYPOBHSAM U OpOUTAIISIM.
®usnueckuit cMbica [lepuoauueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUs pajryca aTOMOB XMMUUYECKHX DJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpynnaM U nepuonaM. M3MeHEeHHne KHUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XUMUYECKUX 3JIEMEHTOB B MEPHOJAX W Tpynmnax. XapaKTePUCTHKA XUMHYECKOIO
AJIEMEHTA M0 ero noyokeHuto B [lepuoanueckon cucreme /1. 1. Menneneena.

3nauenue [leproanueckoro 3akona u [leprogudeckoit CHCTEMbI XUMHUYECKUX DJIEMEHTOB JJIS
pa3BUTHUA HayKu U npakTuku. [. . MenneneeB — ydeHbIN U ITpaXk1aHuH.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX PJIEMEHTOB. XUMUYECKas CBsI3b. BUabl XuMudeckoi
CBSI3M: KOBAJICHTHAS IOJISIPHAs CBSI3b, KOBAJICHTHAS HEIOJSAPHAs CBSA3b, MOHHAA CBSI3b. MEXaHU3MBI
00pa3oBaHusi KOBAJIEHTHON W MOHHOM CBS3U. DJIEKTPOHHBIE M CTPYKTYpPHBIE ()OPMYJIbl BEIICCTB.
KatroHbl 1 aHUOHBI.

Kpucrammmaeckue u amopdHble BemlecTBa. THIBI KPUCTAUTMYECKUX PEIIETOK: HOHHAs,
aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKH.

Crenens okucnenus. OnpenerneHue CTerneHe OKUCICHUS aTOMOB B OMHAPHBIX COSTMHEHUSX.
OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakiuu. I[lpoliecchl OKHUCIEHHST M BOCCTAHOBJICHUSI.
Okucnutenu ©  BocCTaHOBHTENH. (COCTaBICEHHME yPaBHEHWl MPOCTBIX  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIMA M PAacCTaHOBKA B HHUX KOI(D(PHUIIMEHTOB METOIOM 3JIEKTPOHHOTO
OanaHca.

DKCIEepUMEHTAIbHOE U3yUEHHE BEILIECTB U SABJICHUI:

03HAaKOMJICHHE ¢ 00pa3IiaMu METAJUIOB U HEMETAJIOB;

MOJEIUPOBAHUE CTPOEHUSI MOJIEKYJ MPU IMOMOLIM PUCYHKOB, MOJEJEH, JJIEKTPOHHBIX U

CTPYKTYPHBIX (hOpMYyT;



NPOBEICHUE OIBITOB, WIIIOCTPUPYIOMIUX MPUMEPHl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pa3ioKeHHs, COSTUHEHNS).

Me:xnpeamerHbie CBA3H

Peanusanns MeXIpeaMETHBIX CBA3eH NMPH M3YYEHHHM XHMHHU B 8 KJlacCe OCYIIECTBISETCS
yepe3 HMCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK M MOHATUH, MPUHATHIX B
OTAEBbHBIX €CTECTBCHHBIX HAYKaX.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: sBJICHHE (TIPOLIECC), HAYYHBIA (aKT, TMIIOTE3a,
TEOpusi, 3aKOH, aHAJM3, CUHTE3, KJIACCU(UKAIMSA, TTEPUOTUIHOCTD, HAOIIOJCHUE, YKCIIEPHMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIb.

®dusuka: sIBICHUS IPUPOABI, PU3HMUYECKUE SIBIICHUS, BEIIECTBO, TEJIO0, (PU3NUECKUE BETHUHHEI,
€IMHUIIBI U3MEPEeHHUs, 00BEM, Macca, arperaTHbIe COCTOSIHUE BELIECTBA, aTOM, AJIEKTPOH, IPOTOH,
HEWTPOH, WOH, MOJIEKYyJla, CTPOCHHE Ta30B, JKUAKOCTEH M TBEPHABIX (KPUCTAIMYECKUX) Tell,
AIIEKTPUUYECKHUH 3apsijl, KOTUIECTBO TETUIOTHI.

buonorus: 6uocdepa, hoTocunTe3, MpoIecchl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, rugpocdepa, MUHEPaAIIbI, TOPHBIE TTOPOABI, TOJIE3HbIE HCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

TexHonorust:  TexHocepa, MPOU3BOJACTBO, XUMHUECKHE  TEXHOJOTHH,  CBIPHE,
KOHCTPYKIIMOHHBIEC MAaTCPHAIbI.

9 KUIACC

BemecTBo M XUMHYECKasi peaKust

[ToBTOpeHue u yriayOieHrne 3HaHUN OCHOBHBIX pa3jienoB Kypca 8 kinacca. CTpoeHue aToMOB.
CBolicTBa aTOMOB XMMHUYECKHX JIEMEHTOB, UX KOJMYECTBEHHBIE U KAUE€CTBEHHBIE XapaKTEPUCTUKH
(paanyc, AJIEKTPOOTPHULATEIBHOCTh, 3HEprusi HoHu3auuu). llocienoBaTelbHOCTh 3alONHEHUS
JJIEKTPOHHBIX OpOMTajeld aTOMOB MabIX MepHoA0B. OCOOEHHOCTH 3aloJIHEHHs 3JIEKTPOHHBIX
opbOuTaneit aroMoB O0NBIINX Meproa0B. [lepuonuyeckas cucteMa XUMUYECKUX SJIEMEHTOB B CBETE
IIPEICTaBICHUH O CTpoeHMHM atoMa. CTENeHb OKHUCIEHUS WM BaJeHTHOCTb. lIpencraBnenue o
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JEMEHTOB (3JIEKTPOOTPULIATEIbHOCTD,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  CBOMCTBA, KHUCIOTHO-OCHOBHBIE CBOWCTBA OKCHIOB U
TUPOKCUOB) OT CTPOEHHS aToMa.

Crpoenue BemecTBa. BemiectBa B TBEpJIOM, >KUJKOM M ra3000pa3HOM COCTOSHUU. Bujsl
XUMHUYECKON CBSI3U: HMOHHAs, KOBAJIEHTHas (HEMOJspHasl, MOJspHas); OOMEHHBI U JOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3H.

Me:xMorneKyspHble B3aUMOJCHCTBHS (BOJOPOIHAs CBsA3b, cuibl Ban-nep-Baanbca). Tumst
KPUCTANIMYECKUX PEIIETOK — aTOMHAs, HOHHAs!, MeTaJUTMYecKast, MOJIEKYJISipHasi — U OCOOEHHOCTH
UX CTPOEHHMs. 3aBUCUMOCTb CBOWCTB BEILIECTBAa OT THUIMA KPUCTANIMYECKOW pEIIeTKHM U BUIA
XUMHUYECKOHU CBS3U.

OcCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHus XuMHueckux peakuuil. Knaccuduxamus
XMMHMYECKHX PEAKIMH 10 Pa3IMYHbIM MpU3HAKaM (110 YHCIY U COCTAaBY yYacCTBYIOLIUX B PEaKIUU
BEIIECTB, 110 TEIIOBOMY 3P (EKTY, 0 U3MEHEHUIO CTETIEHENH OKUCICHHS] XUMUYECKUX 3JIEMEHTOB,
no oOpaTUMOCTH, MO YYacTHUIO KaTajlu3aTopa, IO arperaTHOMy COCTOSHUIO pearupyronmx
BEIIECTB).

ONEMEHTBl XMMHYECKOH TEPMOJUMHAMHUKU. DHEPreTHKa XMMHUYECKUX peakuuid. TennoBoi
3¢deKkT XUMHUYECKON peakuuud. OK30- M JSHAOTEPMHUYECKHE pEeaKIUHU, TEPMOXUMUYECKUE
ypaBHeHus. 3akoH ['ecca u ero cineacTsusl. Berarcienus 1o TEpMOXMMHUYECKUM YPABHEHUSM.

[loHsiTHE O CKOPOCTM XUMHYECKOM pEaKUWH. 3aKOH JAeUCTByronmux macc. PakTopsl,
BIMSIOUIME HA CKOPOCTh XHMHYECKOW peakiuu. JHeprus aktuBauuu. lloHarne o kartanmse.
®epmeHThl. UTHrHOUTOpHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [IoHsITHe 0 XUMUYECKOM
paBHOBecuu, npuHuun Jle Illarense. YciioBusa cMenieHuss XUMHYECKOro paBHOBecus. DakTopsl,
BIUAIOIIME HA COCTOSHHE XUMHYECKOTO paBHOBecHs. [IporHosupoBaHHe BO3MOXKHOCTH



NPOTEKaHUS XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX Ha OCHOBE NPEACTaBICHUN 00
W3YYECHHBIX JJIEMEHTAaX XUMUYECKON KMHETUKHA U TEPMOJNHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaxkuuu. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBA XMMHMYECKHUX DJIEMEHTOB, 3aBUCUMOCTb OT CTCIICHU OKUCJICHUA. BakHbIE OKHCIUTENN U
BoccraHoBuTenu.  Ilepmanranat  kanust  (xapakrepuctuka). CocraBieHHE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOT O OanaHca.

ONeKTpoauTHUecKas aAuccouuanus. XHMHUYECKHME peakuuu B pacTBopax. Teopus
NEKTPOIUTUYECKOHN nucconuanuu. PactBopenue kak gusnko-xumuueckuil npouecc. Ilonsatue o
ryujpaTax U KpucTaJjioryapaTax. DJIeKTPOIUTH U HEANIEKTpoauThl. Katnonsl, aHnoHbl. MexaHusm
JMCCOLIMALIMY BEIIECTB C Pa3JINYHBIM BUI0OM XUMUYECKOH CBs3U. CUIIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.
Crenenp nuccouualuy, KOHCTaHTa auccouuauuu. VoHHOe mpousBeneHue BOAbl. BoaoponHslii
nokasarenb. HIMKaTOpel. DIEKTPOIUTHYECKAs JUCCOLUALUSA KACIOT, OCHOBAHUM U COJIEH.

Peakumu wmoHHOro oOOMEHa. YCIOBHS TPOTEKAHUS pEaKklWii HOHHOTO OOMeHa.
MounexynspHble, NOJHBIE W COKpPalICHHbIE HOHHBIE ypaBHEHHs peakuui. CBOMCTBa KHCIIOT,
OCHOBaHUH U COJIEH B CBETE MPEACTABICHUH 00 3JIEKTPOIUTUUECKON nucconranny. KauecTBeHHbIe
pEeaKuy Ha HOHBI.

I'mpponus coseil. MoHHBIE ypaBHEHMS THUAPOJIH3a COJIe. XapakTep Cpelpl B BOAHBIX
pacTBopax coJiei.

OKCHEpUMEHTAJIbHOE M3yYEHUE BELIECTB M SBJICHUN: O3HAKOMJIGHHE C MOJEISIMHU
KPUCTAJNIMYECKUX PEIIETOK HEOPraHMYeCKUX BEUIECTB — METAJUIOB M HeMeTaioB (rpadura M
ajyMasa), CJI0XKHBIX BELECTB (XJI0pH1a HATpuUs);

MCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEAaKLMHM OT BO3AECHCTBUS Pa3IMYHBIX
(dakTopoB;

OTIBITHI, WTIOCTPUPYIOLIHE 0OPaTUMOCTh XUMHUECKUX PEAKLIUH;

HCCJIEJOBAaHKE JIEKTPOIIPOBOJHOCTH PACTBOPOB, MPOLECCA IUCCOLMALIMU KUCIIOT, I1eI04eit
U COJICH;

IIPOBEJICHUE OMNBITOB, WITIOCTPUPYIOIIMX MMPU3HAKU MPOTEKAHUS peakuil HOHHOIO oOMeHa
(oOpa3oBaHue ocajika, BblIEICHHUE ra3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHHE MHIMKATOPOB (JIakMyca, METWIOpanka U (eHOoITaIenHa) U ONpeAeICHHUs
XapakTepa cpefibl B paCTBOPax KUCJIOT, OCHOBAaHUM U COJIEH;

IIPOBEJICHUE OMNbBITOB, WJUTIOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuy pa3ioKeHus, COeTUHEHNs);

pacro3HaBaHHe HEOPTraHMYECKHUX BEIIECTB C IOMOIIbIO KaYECTBEHHBIX PEaKIUil Ha NOHBI;

pellIeHne JKCHEPUMEHTAIBHBIX 3a1ad Mo TeMmaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuum», «I'naponus conei», « INEKTPOIUTHUECKAS JUCCOLIUALUN.

HemeTa/iibl 1 HX COeUHEHHSA

OO6mas xapakTtepucThka HeMeTauioB. OCOOCHHOCTH CTPOCHHS aTOMOB XHMMHYECKUX
DJIEMEHTOB, MPOCTBIX BEIIECTB, awIOTpomnusa. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMICTBA
HeMmeTay10B. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHUI HEMETAIIJIOB.

OO11ast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENICHU
okucienusd. CtpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — raJOr€HOB. XHUMHUYECKUE
CBOMCTBa Ha MpuMepe XJiopa (B3aMMOJIECHCTBHE C METaJUIaMU, HEMETAJUIaMH, BOJIOH, IIeJI04aMu).
XmopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJTyueHue, nmpuMeHeHue. Jleiictue
XJIOpa M XJIOPOBOJOPOAA HAa OpPraHM3M 4YeloBeKa. BajkHelinne XJIOopuAbl U UX HAXOXACHHE B
npupoze. [lonarue o kucnopoacoaepKaluX KUCIOTaX XJI0pa U UX COJAX.

VVIA-rpynmel. OcoOEHHOCTH CTPOCHHMsS aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIICHHUS.
CrtpoeHue u (Qu3Myeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpOAa U Cepbl. AJIOTPOINHbBIE
MOU(HUKAIIMH KUCIIOPOJIa U cepbl. XMMHUYECKHE CBOMCTBA Cephl (B3aMMOACHCTBUE C HEMETaJNIaMH,
MeTaJlJlaMHi, KOHIEHTPUPOBAHHBIMU a30THOM M cepHOMl kuciotamu). CepoBOIOpOA, CTPOEHUE,
¢du3nUeckre 1 XMMUYECKHe CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTENbHBIE CBOMCTBA). OKCH/IBI CEpBI
KaK TpeICTaBUTENIM KHUCIOTHBIX OKcHJOB. CepHucTas kuciora u ee coiau. CepHasl KUCIOTa,
¢u3mueckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak MpPEJCTaBUTENs KJlacca KHUCIOT U



cneunpuyeckne). Comu cepHOMl KHUCIOTHl. XUMHUECKHE pEeaKIUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIloco0a TOJy4YeHUs cepHoil kuciaorTel. IlpeacTraBieHuss O XUMHUYECKOM
IPOM3BOJICTBE M CBSA3aHHBIX ¢ HUM mnpodeccusx. [IpumeHeHne cepHoil KUCIOTHI U CyJIb(aToB.
KauecTtBennsle peakiuu Ha cyiabGuT-, cynbua- u cyiabpar-aHuoHbl. HaxoxaeHue cepbl u ee
COCIMHEHUHN B Ipupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAlOLIEH Cpelbl COCAVMHEHUSMU CEpbI
(KUCIIOTHBIE AOXKIU, 3arPA3HEHHE BO3IyXa), CIIOCOOBI €ro Mpe0TBPaICHHUS.

OObmas xapaktepuctuka 3yeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B IpUpo/e, GU3NIECKHe U XUMUYECKHE CBOICTBA (B3aMOACHCTBHIE
C MeTaJllaMH, BOJOPOJIOM, KHcIIopoaoM). KpyroBopot azoTa B mpupojie. AMMHAK, €ro pu3nyecKkue
U XMMHUYECKUE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOI'O pacTBOpa), NIPUMEHEHHUE U
MojlyueHue B J1a0OpaTOpUu U TMPOMBIIUIEHHOCTH. VOH aMMOHUS, JIOHOPHO-AaKIENTOPHBIN
MeXaHU3M ero oOpaszoBanus. Conu aMMOHHUS, WX (U3NYECKHMEe M XHMHUYECKHE CBONCTBA
(paznokeHue M B3aUMOJCUCTBUE CO IeN0YaMH), MpuMeHeHue. KauecTBeHHasi peakiys Ha HOHbI
amMmonus. Oxcupst azota (I, 11, 11, 1V, V). Azotucras kucnora. A30THast KHCIIOTa, €€ MOJIy4YeHHE,
dusznyeckue M XUMUYECKHE CBOiicTBa (0OmMe Kak NpeACcTaBUTeNs Kilacca KHUCIOT U
cneuuduyeckne), MpuMeHeHne. XUMUYECKHE PEaKIIuy, JIeKAIUe B OCHOBE IMOIY4YEHHUS! a30THOU
KHUCIIOTHI B MPOMBINUIEHHOCTH. HuTpatel u Hutputhl. KadecTBeHHbIE peaklMM Ha HUTpPAT- U
HUTPUT-aHUOHBI. XHMMHUYECKOE 3arpsA3HEHHE OKPY’KAIOUIEH cpeabl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXK/IU, 3aTPA3HEHHE BO3/IyXa, IOYBBI U BOJOEMOB).

®docdop, amnorponubie Mogupukamuu Gochopa (Oenbiit u kpacHbI hocdop), puzndeckue
U XUMHYECKHE CBOWCTBa (B3aUMOJEHCTBHME C METajUlaMH, KHUCJIOPOJOM, TaJoreHamH,
KOHIICHTPUPOBAHHBIMU a30THOM M cepHO# kuciotamu). Okcuast Gocdopa (I, V), dochopnas
KHCTI0Ta, (U3NYECKUE U XMMHYECKHE CBOICTBa, monyueHue. KauectBenHas peakiust Ha (ocdart-
nonsl. [Ipencrarinenus o rajgorenunax gpocdopa (111, V).

[TonsiTe 0 MUHEpaNbHBIX YAOOpeHUsax. A30THbIe, (hochopHbIe, KOMIUIEKCHBIE yI0OpEHUS.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpelbl COeTMHEHUs MU a30Ta u (ocdopa.

Ob6mass xapaktepuctuka 3meMeHToB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHHUSI.

VYrnepon, amnorpornHeie Moaudukanuu (rpadur, anmas, gysuiepeH, rpageH, HaHOTPYOKH),
¢usznyeckue W XUMHUYECKHE CBONCTBAa NPOCTBIX BEIIECTB (B3aMMOJECHCTBHE C METAJUIAMH,
HEMeTalJlaMH, KOHIEHTPUPOBAHHBIMU a30THOW U cepHOM kucinotamu). [lonstue 06 ancopouuu.
Kpyrosopot yrinepoga B npupoje. Okcuabl yriepona, ux Gpusndeckrue U XMMHUYECKHe CBOMCTBA,
JieicTBUe Ha JKUBbIE OPraHU3Mbl, MOJIY4YEHHE M TPUMEHEHHE. OKOJOTHYECKHe MpoOIeMbl
atMocdepsl, cBsizaHHbIe ¢ okcuaoM yriepoaa (1V). YronpHas KucioTa U ee coiu, ux Gu3nIecKue
U XUMHYECKUE CBOMCTBA, MOJyuyeHHe U npuMeHenue. KapooHatsl, ruipokapOOHAaThl, ©X CBOWCTBA.
KauectBenHnast peakuuss Ha kapOoHaT-uoHBI. lcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble TOHATHSA OO0 OpPraHMYECKUX BEIIECTBAX KAaK O COEJUHEHMSX YIJIepoja:
yIJI€BOAOPOABI (MeTaH, 3TaH, ATWUJIEH, AaleTWICeH), 3TaHOJ, TJIMIEpUH, YKCyCHas KHCIOTa.
[TpupoaHble WCTOYHHMKH YTIIEBOJAOPOAOB (yroib, MPHUPOIHBIA Ta3, HEPTh), MPOIYKTHl HX
nepepadOTKH, HUX pPOJib B OBITY M NPOMBINUIEHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX
OpraHMYECKUX BEILEeCTBAX — KHUpax, OeJKax, yriaeBoiax — U UX poJiM B )KM3HH yesnoBeka. EnnHcTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COCIUHEHHMH.

Kpemunii, ero ¢usnueckue M XMMHYECKHE CBOWCTBA (B3aMMOJICUCTBHE C METaJIaMH,
KHCJIOPO/IOM, YTJIEpOJOM, TaloreHaMH), OJdy4eHue U MpuMeHeHne. Poib KpeMHUsS B IPUPOJIE U
texuuke. Okcun kpemHus (IV), kpeMHueBas KuCIIOTa, CHIIMKAThl: (PU3MUECKHE M XHMUYECKUE
CBOWCTBA, MOJTY4YEHUE U MPUMEHEHHE B OBITY M NMPOMBILIUIEHHOCTH. BakHeilmue cTpoutenbHble
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, ene300eToH. IIpobmeMbr Ge3omacHOTO
UCIIOJIb30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB B IIOBCEIHEBHON YKU3HH.

bop. Ocobennoctu crpoenust aroma. OOue npeacTaBieHus 0 GU3NYECKUX U XUMHUECKUX
cBoiicTBax. bopHas kuciora.



OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

03HAKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TAJIOTCHHUIOB);

IPOBEICHUE ONBITOB, OTPAXKAIOIMINX (PU3HMUECKUE U XMMUYECKHE CBOWCTBA TaJlOT€HOB U UX
COCIUHCHMIA,

M3y4YEHHUE CBOKCTB COJISTHOM KHUCIIOTHI;

MIPOBEJICHNE KAY€CTBEHHBIX peakluil Ha XJOpHUA-, OpOMUI- U MOIUI-UOHBI U HAOIOIEHUE
MPU3HAKOB UX MMPOTEKAHNUS,

03HAKOMJICHHE C 00pa3liaMu cepbl U €€ MPUPOJHBIX COCTMHEHUM;

HaOJroieHue mpouecca o0yTIMBaHUs caxapa IMoj ACWCTBUEM KOHIICHTPHUPOBAHHOW CEpHOU
KHCJIOTBI;

U3y4eHHe XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI,

IPOBEJCHNE KAaYeCTBEHHBIX peakluii Ha Ccyiabhua-, cyiabGuT- U Ccylbdar-uoHBl U
Ha0JII0/IEHUE NPU3HAKOB UX NIPOTEKAHMUS;

O3HAKOMJIEHHE ¢ (PU3UYECKHUMH CBOMCTBaMHU a30Ta, pochopa U ux coenrHeHui, oopaznamu
a30THBIX U (pOCcHOpHBIX y100peHNH;

noJlyuyeHue, coonpanue, pacro3HaBaHue U U3yUYeHHe CBOMCTB aMMMaKa, U3y4YeHHUE CBOMCTB
CoJieii aMMOHHUS;

MIPOBEJICHNE KAUECTBEHHBIX PEaKIuii Ha MIOH aMMOHHSI, HUTPHUT-, HUTPAT- U (ocdaT-uoHbI U
M3Yy4YEHHE TPU3HAKOB X IPOTEKAHUS;

M3Y4YEHUE B3aMMOJICUCTBHS KOHIIEHTPHUPOBAHHOM a30THOW KHCIIOTBI C MEIbIO, CBOMCTB
dbocopHOI KHCTIOTHI U €€ COJICH;

03HAKOMJICHHE C MOJIENSIMU KPUCTAINTMYECKUX PEIIEeTOK anMasa, rpadguta u ¢ysiepeHa, C
IIPOLIECCOM  aICOPOLIMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MIPOTHUBOra3a;

[0JIy4yeHue, coOrpanue, pacrio3HaBaHUE U U3YUEHHUE CBOICTB YIJIEKUCIIOrO ra3a;

MIPOBEJICHNE KaUeCTBEHHBIX PEaKIIMil Ha KapOOHAT- U CUJIIMKAT-UOHBI U U3YYEHHUE TPU3HAKOB
WX MPOTEKAHMUS;

M3y4YEeHHE B3aMHBIX MIPEBPALIEHUI KapOOHATOB U THIPOKapOOHATOB;

O3HAKOMJIEHHE C O00pa3llaMu NPUPOJHBIX KapOOHATOB M CHIJIMKATOB, C MPOIyKIUel
CUJIMKATHOM ITPOMBIIUIEHHOCTH;

pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxkHeline HeMeTaulbl U UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUS

OO6mue coiicTBa MeTaiuioB. O0IIas XapaKTepUCTUKAa XUMUUECKUX 3JIEMEHTOB — METAJLJIOB
Ha OCHOBaHMU MX mnoJjoxxkeHuss B llepuogumueckoit cucreme xumuueckux snemeHto J[. .
MengeneeBa u crpoeHuss aromoB. Mertamnsl A- u b-rpynn. CTpoeHHe NpPOCTHIX BEIIECTB —
METauIoB. MeTauinyeckas CBsI3b M METAJUIMYECKass KpUCTAIMYECKas peleTka (MpUMHUTHUBHAS
KyOuueckas, OOBEMHO-IIEHTPUPOBAaHHAs KyOWuecKas, TIpaHElEHTpPUpPOBaHHAs KyOudeckas,
reKcaroHajbHasl MJI0THOYIIAKOBaHHAas ). 3aBUCUMOCTh (PM3MUYECKUX CBOWCTB METAJIOB OT CTPOSHUS
KPUCTAJIJIOB. DJIEKTPOXUMHUYECKHUH psii HampspkeHUi MetanaoB. OOlIe XMMHUYECKUE CBOMCTBA
MmeTayuioB. OOmIMe CcrocoObl MOMYy4YEeHUS METaJUIOB, METAJUTyprusi. DJIEKTPOJU3 paclljlaBOB U
pacTBOpOB COJIEH KaK OAMH U3 CIIOCOOOB IMOJIydeHUs MeTaisioB. [ToHsTHE O KOPPO3UK METALIOB,
OCHOBHBIE CIOCOOBI 3alIUTH UX OT Koppo3uu. CrjiaBsl (CTallb, YyTYH, TIOPATIOMUHUNA, OpOH3a).
[IprMeHeHre MeTaJIJIOB U CILIABOB B OBITY M MPOMBIIIIEHHOCTH.

Memannwt A-2pynn

[Ilenounble MeTasuIbL: OJ0XKEHUE B [lepuoanyeckoiil cucreme XumMudeckux nemMenTon /1. U.
Menpeneesa, CTpO€HUE UX aTOMOB, HaX0X/I€HUE B Tpupoze. PU3nuecKkre 1 XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus), noiayueHue. OKCUAbI U TUAPOKCUIBI HAaTpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COeIUHEHUN. bronornueckas posib HATpUs U KaJlus.

[IlenoyHoO3emMeNbHBIE METAUIBI MArHUW U KaJbLM: oJ0xeHue B [lepuoandeckon cucreme
xumuueckux aeMeHToB J[. 1. MeHnneneeBa, cTpoeHHME MX aTOMOB, HAXOKIEHUE B NPUPOJE.
Du3nyecKne U XMMHYECKHE CBOMCTBA MarHus W KaJblus. BaxkHelme coenrMHEHUs Kalablus U



Marausi (OKCUJ, THIPOKCHI, COJH), CBOWCTBA, MpuMeHeHue. JKeCTKOCTh BOJBI U CIHOCOOBI ee
ycTpaHeHusi. KpyroBopoT Kaiblus B IPUPOJE.

AmomuHuii: nojoxenue B llepuoanueckoil cucreme xumuueckux snaemeHtos . U.
MeHnneneeBa, CTpOCHUE aTOMa, HaXOXAeHUE B mpupoje. PU3NUEeCKue U XMMHUYECKHUE CBOMCTBA
ATFOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHU/IA U THIPOKCH 1A ATFOMUHUS. [I[puMeHeHNe allfOMUHAS 1
€ro CIJIaBOB.

Memannwt b-epynn

OO6mass xapakTepucTuka MeTauioB b-rpynm (moOOYHBIX MOATPYMI): MOJOXKEHHE B
[lepuonnueckoii cucreme xumuueckux snaemeHToB JI. M. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBJIeHHE «IIpOBajiay» 3JIEKTPOHA HA MpPUMEpEe CTPOEHUS aTOMOB XpoMa, Melu, cepedpa.
BanentHbeie cocTostHusi aroMOB O-3JIEMEHTOB, CTEICHH OKHCJICHHS aTOMOB B COCJAMHCHUSX.
3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUIOB M THUIPOKCHUIOB METAUIOB OT 3HAUYECHUS
CTEINEHU OKUCIICHUS JIEMEHTA B COeIMHEHUH (Ha MpUMepe coelMHeHnit xpoma). [lepBoHauanbHbie
MIPEJICTABICHUS O KOMIUIEKCHBIX COCTUHEHUSX.

Menp u cepeOpo: cTpoeHUuE aTOMOB, CTENEHU OKUcaeHus. O01Ire KpaTKue NpeICTaBICHUs O
bu3nyecKux M XMMHYECKHUX CBOMCTBAX IMPOCTBIX BELIECTB (B3aMMOJEWUCTBHE C KHUCIOTaMH-
OKHUCIIUTEISIMU), 00 UX OKCHIAaX, TUAPOKCHUIAX W COJSAX, X NpuMeHeHuH. [IpeacraBineHus o6
aMMHUaYHbIX KOMIUIEKcax cepedpa u menu. KadecTBeHHbIE peakIMM Ha KaTHOHBI Menu (2+) u
cepeodpa.

[{uHK: cTpoeHHe aToMa, CTENEHb OKUCICHHs. XapaKTePUCTHKA (PU3NUECKUX U XUMHUYECKUX
CBOMCTB, MPUMEHEHHE, aM(OTEPHBIC CBOMCTBA OKCUJIA U TUAPOKcHAa. KauecTBeHHbIE peakiiui Ha
KaTUOHBI IIUHKA.

Keneszo: crpoeHue aroma, creneHu okucieHus. Haxoxnenue B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA jKkeJe3a, mpuMeHeHue. bruonoruyeckas poinp xene3a. OKCHIIbI, THAPOKCHIBI
u conu xenesa (I1) u xxenesa (11l), ux cocras, cBoiicTBa u nosrydeHue. KauecTBeHHbIE peakiiuy Ha
KaTHOHBI jkene3a (2+) u kenesa (3+). UyryH u cranb — cijiaBsl skene3a. [Ipon3BoacTBo uyryHa u
CTaJIi. DKOJIOrMYECKHE MTPOOIIEMBI, CBSI3aHHBIE C METAJULYPrUYECKUMH MPOU3BOICTBAMH.

DKCHepUMEHTAIbHOE U3yUEHHUE BEIIECTB U SIBJICHUIA:

03HAKOMJICHHE C 00pa3I[aMHi METAJLIOB | CIJIABOB, UX (PU3NUCCKUMU CBOMCTBAMU;

MOJICJTMPOBAHUE METAJUIMYECKON KPUCTATIINYECKON PEIIeTKH;

M3y4YEeHHE B3aUMOJICHCTBUS METAJJIOB C BOJOM, C paCTBOPaMHU COJIEH U KMCIIOT, UCCIEeI0BaHUE
MPOIIECCOB AJEKTposH3a pacTBopoB xjopuaa meau (1) u monuaa kanus, KOppo3UM METAJIOB;

M3y4eHUEe OCOOCHHOCTEM B3aMMOJCHCTBUS OKCHIOB KaJIbIMS M HATPUS C BOJOM, HX
THUAPOKCUIOB — ¢ oKcuaoM yriaepona (1V) u kucinoramu;

M3y4YeHUEe CBONCTB KapOOHATOB M TUAPOKAPOOHATOB KaJbIIHUs, )KECTKON BOJIBI;

M3Yy4Y€HUE MPOLIECCOB MOITYUYEHUS THAPOKCHIOB XKeje3a, X XUMUUYECKUX CBOMCTB;

M3y4YeHUEe TPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIMNA HA HOHBI (MarHus, KaJIbIIHs,
AMIOMUHMUS, IMHKA, Kene3a (2+) u xxenes3a (3+), menu (2+);

HaOJII0/ICHUE U OMHMCAHKUE OKPAITMBAHMS TUIAMEHH MOHAMU HATPUS, KaJIUs U KaJIbIIHS;

uccieloBaHle aM(pOTEPHBIX CBOWCTB TMAPOKCHIA alroMHHMA, Tuapokcuna xpoma (1) u
TUAPOKCH/IA [IUHKA;

pelIeHNE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHellne MeTasuibl U UX COSIUHEHUD.

XuMus M OKpyKaLias cpeaa

BemectBa u marepuasibpl B MOBCEIHEBHOW >KM3HU 4esOBeKa. BakHeliline BemiecTBa U
MaTepuaibl, 00JacTH WX NPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE BEIIECTB U XHUMHYECKUX
peakiuii B ObITY. [lepBasi moMOIIs TP XUMHYECKUX 0XKOTaX U OTPABICHUSX.

HoBble MaTepuansl U TEXHOJTOTHH. [[pUHIIUATIBI «3€JIEHOM XUMUN.

OCHOBBI 3KOJIOTUYECKOW TpPaMOTHOCTH. XHUMHUS M 3J0pOBbE. 3HAUCHHE H3Y4YaeMbIX
XUMUYECKUX DJIEMEHTOB M HMX COCIWHEHHUH s (DYHKIIMOHMPOBAHMSI OpraHW3Ma 4YeJIOBEKa.
[TonsiTHE 0 370pOBOM 00pa3e KHU3HHU.



XUMHUECKOE 3arps3HEHUE OKpYIKarollel cpeibl. DKOJOTHUECKUe MPOOJIeMBbl, CBSI3aHHBIEC C
COCMHEHUSIMHA yTJIepoAa, a30Ta, cepbl, TskeabiXx meramuioB. [loustue o IIJIK. Pons xumum B
PELICHUH YKOJIOTHYECKUX MPOOIIEM.

OKCIIEpUMEHTAIbHOE H3Yy4YEHHE BEIIECTB U SBJICHHMI: O3HAaKOMJIeHHME C oOpa3namu
MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEPHBIE MAaTEpUAJIbI), ONPEAEICHUE KUCIOTHOCTH
IPUPOJHBIX BOJ, MOJEIMpPOBaHHE Ipolecca OOpa3oBaHUS KUCIOTHOTO JOXKAs, U3y4YEHUE €ro
BO3JICUCTBUS HA MaTEPUAJIBI.

IloBTOpeHuEe u 0000 1IeHNEe 3HAHUIT OCHOBHBIX pa3iesioB KypcoB 8—9 kiaccoB

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucreMa XUMHUYECKHMX 3JJIEMEHTOB B CBETE
IIPEICTaBICHUA O CTPOCHMs aroMa. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHUYECKHX
AJIEMEHTOB U UX COEAUHEHUN B IEPUOAAX U IPYIIIaX.

CrpoeHue BeliecTBa B TBEPJIOM, )KUJKOM U ra3000pa3HOM COCTOSIHMM. Buabl XumMuueckon
CBSI3M. 3aBUCHMOCTb CBOICTB BELIECTBA OT THUIA KPUCTAJUIMYECKOMN PEIIETKH U BUAA XUMUYECKOU
CBSI3H.

Knaccugukamuss XMMHUYECKHMX pEaKIM MO pa3lM4yHbIM mpu3Hakam. IIpornosupoBanue
BO3MO)XKHOCTH IPOTEKAHWA XHMHYECKUX IIPEBPALICHUM B Ppa3JIM4YHBIX YCIOBUSAX Ha OCHOBE
IPEJICTaBICHUM XUMUYECKON KHHETUKU U TEPMOJIMHAMUKH.

XUMHYECKHUE PeaKkuu B pacTBopax. ['maponus coneii. Peakuyy okucieHus-BOCCTaHOBIICHHUS.
DIIEeKTPOIH3.

CBolicTBa KHUCIIOT, OCHOBaHHM M COJiell B CBETE MPEACTABICHUN 00 SIEKTPOIUTHUECKOM
JMCCOLIMAIIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

Mesicnpeomemmuuie cea3u

Peanuzanus MeXnpeaMETHBIX CBSI3eH NPU U3YYEHUU XUMHUU B 9 Kiacce OCYyIIECTBISETCS
yepe3 HMCI0JIb30BaHME KaK OOLIMX e€CTeCTBEHHO-HAYUHBIX MOHATHH, TaK W MOHATUH, PUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01e ecTecTBEHHO-HAYYHbIE NOHATHS: sBJIEHHE (TPOLECC), HAyYHBIH (akT, IMIOTE3a,
TEOpHsl, 3aKOH, aHaIM3, CHHTE3, Kiaccu(uKanus, MepruOANIHOCTh, HAOIIOJCHHUE, SKCIIEPHMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOZEIIb, TEXHOJIOTHS, MAaTEPUAJIbI.

dwusmKa: BEMIECTBO, TENO, (GU3NYECKUE BEIMYUHBI, CIUHUIBI W3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMBl U MOJIEKYJIbI, arperaTHhIE COCTOSHUE BEIECTBA, CTPOCHUE T'a30B,
KUAKOCTEH W TBEPAbIX (KPUCTAIIMYECKHUX) TeJl, KpUCTAIJIMYECKasl pelleTKka, 3JEKTPOH, SApO
aToma, MPOTOH, HEUTPOH, MOH, HYKJHJ, U30TOIbl, KBaHThI, PaAMOaKTUBHOCTb, alb(da-, Oeta- u
ramMma-u3JIy4eHue, DJEKTPUUYECKUH 3apsij, IPOBOAHMKH, IOJYHPOBOJHUKH, JUJIEKTPHUKH,
COJIHEYHBIH CIIEKTp, pa3yioKeHHe Oeoro cBeTa B CHEKTP.

buonorus: skocucrema, 6uocdepa, porocuHres, npoiecchl 0OMEHa BELIECTB, MUHEPAJIbHbBIE
y10OpeHHs, MUKPO3JIEMEHThI, MaKpO3JIEMEHThI, TUTATEIIbHbIE BEIIECTBRA.

['eorpadusi: atmocdepa, runpochepa, MUHEpaIbl, TOPHBIE TIOPOJIbL, IT0JIE3HBIE HCKOIIAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI, IIJIAHETA 3EMIIS.

TexXHOoIOorUsl: CTPOUTENIbHBIE TEXHOJIOTUH, CETbCKOX03SIICTBEHHbBIE TEXHOIOTMH, TEXHOJIOTUU
AJIEKTPOHHON IIPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTUH.



IITAHUPYEMBIE PE3VJIbTATbI OCBOEHU [TPOI'PAMMBI T10 XUMHWHM HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA (YIJIYBJIEHHBIM YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEr0 00pa30BaHUA
JIOCTUTAIOTCS. B XOJI¢ OOyYEHUsI XUMHUH B €IMHCTBE YYEOHOW M BOCIUTATEILHON JESITEIbHOCTH
o0pa3oBaTeNbHOIl  OpraHu3allid B COOTBETCTBUM C  TPAAMLIMOHHBIMU  POCCHUICKUMU
COLIMOKYJIBTYPHBIMU W JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHATHIMH B OOIIECTBE
IpaBUJIaMU M HOPMaMU TMOBEJIEHUS ¥ CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U
COLMANN3AIIUU 00yYaAIOIITIXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha €¢
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

MPOSIBJIEHUE LIEHHOCTHOIO OTHOIICHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HAy4YHOMY U
HUCTOPUYECKOMY HACIICJUI0, TOHUMAHUE 3HAUYCHUS! XMMHYECKONH HAYKU U TEXHOJIOTHH B KH3HU
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH 3KOHOMHKHU Poccuu 1 CBOETO peruoHa;

2) rpaKIaHCKOr0 BOCTIUTAHUS

MPEJICTABICHUE O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, TMPOSIBIICHUE KOMMYHHKATUBHOW KYyJIbTYphl B Pa3HOOOpPa3HOH COBMECTHOM
JESITEIIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO ¥ B3aMMOITIOMOIIY B TIPOIecce yUeOHOW M BHEYUCOHOU
JESITEIIbHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEICHHWE M TIOCTYIKH CBOWUX TOBAapHINEH C TO3HIIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMUS MTOCJIECTBUI MMOCTYIIKOB;

3) popMupoBaHHS IIEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEIACTABICHUS O  BEIIECTBE M  XUMHUYECKOM  peaKiluH,
COOTBETCTBYIOIIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOIUMBIC JJISi TIOHUMAHUS
CYIIHOCTH HAyYHOU KapTUHBI MUDA,

OCO3HAHWE IIEHHOCTH HAyYHOTO TIO3HAHWS IS PAa3BUTHS KaXJAOrO 4YelIOBEKa U
MIPOU3BOIUTENBHBIX CHJI OOIIIECTBA B LIEJIOM, POJIH M MECTa HAyKu « XUMHsD) B CUCTEME HAYUHBIX
MIPEJICTABICHUA O 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI, B3AUMOCBSI3SIX YEIOBEKA C MIPUPOTHON
Y TEXHOJIOTHUYECKOH Cpenoi;

MO3HABATE/IbHAST MOTHBAIMSI W WHTEPEC K OOYUYEHHWIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOpa3BUTHUIO U €aMOOOPa30BAHMIO, K MCCIEIOBATENbCKONW MEATEIHHOCTH, K OCO3HAHHOMY
BBIOOpPY HampaBIIeHUS ¥ YPOBHS JAIBHEUIIETO O0YUYCHHS;

4) BocnUTaHUs KYJbTYPbl 310POBbS:

OCO3HAHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, yCTAHOBKA
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOJnieHus anKorofis, HApKOTHUKOB, KYypeHHs), HEOOXOJAMMOCTH COOJIOACHUS TPaBUII
0e30MacHOCTH TpH OOpalleHnd C XUMHUYECKUMHU BEIIeCTBAMU B YYEOHBIX M IKU3HEHHBIX
CUTYaIIUSX;

5) Tpy10BOro BOCIIUTAHUA:

(dbopMUpOBaHHE IICHHOCTHOTO OTHONIICHHS K TPYIOBOM JEATEIHLHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBeKa M K MCCIIEOBATENLCKON JEeATeIbHOCTH KaK BHICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM 4ucie K mpodeccusm
Hay4YHOH cepbl, 0CO3HaHNE BOZMOKHOCTH CaMOpealIn3allui B 3TOU cdepe;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

OCO3HAHWE HEOOXOAMMOCTH OTHOIICHHS K TPHPOJE KaKk WCTOYHUKY JKU3HH Ha 3eMmIe,
OCHOBE €€ CYIIECTBOBAHUS;



MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX ITOCICACTBHM Ul OKPY’KAIOIEH Cpeabl; OCO3HAaHUE
r7100aTbHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIEM U Iy Tel UX pelIeH s ; CIOCOOHOCTh IPUMEHSTh
3HAHUSA, NOJy4aeMble IIPU U3YYCHHH XUMUH, U1 PELICHHs 3a]a4, CBSA3aHHBIX C OKPY’KaIOLIEH
Cpeloi; aKTUBHOE HENPUATUE NEHCTBUMN, NMPUHOCSIIMX BpPEJ OKPY’KAIOIIEH Cpele; OCO3HaHUE
CBOEH pOJIM Kak TpaKAaHWHA W MOTPeOUTENss B YCIOBUSAX B3aUMOCBS3U IPUPOIHOM,
TEXHOJIOTMYECKOW U COLIMAIIBHOM CPEN; TOTOBHOCTh K YYacCTHIO B IIPAKTUYECKON ACATEIBHOCTH
9KOJIOTMYECKON HAIPaBICHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaThl OOYyYaroIUMXCs, OCBOMBIIMX IPOrpaMMy [0 XHUMHUHU
OCHOBHOTO 00I11eT0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHE  MEXIUCUMIUIMHAPHBIX  (MEXIPEAMETHBIX)  MOHATUH,  OTpPakaroLIUX
MaTepualbHOE €IMHCTBO MHUpa W MPOIECC MO3HAHUS (BELIECTBO, CBOMCTBO, SHEPIHs, SIBJICHUE,
Hay4HbIl (akT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEeOopHs, HaOIIoleHue, H3MEpeHue,
UCCJIEJOBAHME, IKCIIEPUMEHT U JIpyTHUe);

OBJIaJICHUE YHHUBEPCAIIbHBIMU yueOHbIMU NeUCTBUAMU (mo3HaBaTeIbHBIMH,
KOMMYHUKATHBHBIMH, PETYJSTHBHBIMH), BAXKHBIMU JJIs1 TIOBBIIIEHHS 3()(HEKTUBHOCTH OCBOCHUS
colepkaHus ydeOHOro mnpeamera, (OPMHPOBAHUSA KOMIETEHIMM, a Takke MPOEKTHO-
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH 00yUaroIuXCcs B Kypce XUMUU;

CHOCOOHOCTh MX MCII0JIb30BaTh B yUeOHOM, IO3HABATEILHOM 1 COL[MAIbHOMN MPaKTHKE.

Ilo3HaBaTe/bHBbIE YHHBepCAIbHbIe y4eOHbIe AelicTBUSA

Ba3oBble Jlornueckue AeiicTBUs:

YMEHHSI HCIOJB30BaTh IPHUEMbl JIOTMYECKOI'O MBIIUIEHUS IPU OCBOEHUU 3HAHUIU:
pPAacKphIBaTh CMBICT XUMHYECKUX MOHATUH (BBLACHATH MX CYLIECTBEHHBbIE IPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C IPYTUMH HOHSATHIMH); aHAJTU3UPOBATh, CPABHUBATH, 0000IIATh,
BbIOMpPATh OCHOBaHMA JUIS KJIACCU(PUKAMM M CHCTEMAaTHU3alUU XMMUYECKUX BEIIECTB U
XUMHYECKMX peaklUui; yCTaHaBIMBAaThb HPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMu
U3yUYEHUsl; CTPOUTH JIOTMYECKHE PACCYyXJEHUS (MHAYKTHBHBIE, JETyKTHBHbIE, MO aHAJIOTHH);
npejyiaraTb KpUTEPUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH M IMPOTUBOPEUYHUS B H3y4aeMbIX
Ipoueccax M SBIEHUAX; MPOBOJUTH BBIBOABI U 3AKIIOUYEHMS; YMEHUS NPUMEHATH B IIPOLIECCE
MO3HAHUS MOHATHUS (MPEIMETHbIE U METaNpeJIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH,
UCMOJIb3yeMble B XMMMH, NPEeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HaK
(cMMBOJI PJIEMEHTA), XUMHUYEeCcKask popMyJia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelieHun
y4eOHBIX 3a/la4; C YY4eTOM 3THUX MOJENBHBIX MpPEICTABICHUNA XapaKTepH30BaTh H3ydaeMble
XUMHYECKHE BELIECTBA U XUMUUECKHUE PEaKIUU.

bazoBble mHcciaegoBaTenbckHe AedcTBHA (METOAbI HAYYHOI'0 IO3HAHUS BeLIECTB H
SIBJIEHMH):

YMEHMS IPUMEHATh METO/bI HAYYHOT'O MIO3HAHUS BELIECTB U SIBJICHUN HA SOMIIMPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOM TIO3HAaBAaTEIbHOW M MPOEKTHO-HUCCIEN0BATENIbCKON
JESATEILHOCTH;

YMEHHS HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTAa MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIIPOCHI; AHATU3UPOBaTh (DAKThI, BBIABIATH U (OPMYIHPOBATH
npo0iieMy, ONpeneNsaTh Leidb U 3a/ladl, COOTBETCTBYIOUIME PEIICHUI0 MPOOJIeMbl; MpeiaraTh
ONHUCATENbHYI0O WIM OOBSCHUTEIBHYIO THIIOT€3Yy U OCYLIECTBISATH €€ IPOBEPKY; YMEHHUs
MIPOBOAMTH U3MEPEHUS HEOOXOIUMBIX ITapaMeTPOB, BEIUMCIICHUS, MOACTUPOBAHNE, HAOIIOIEHUS
U DKCIIEPUMEHTHI (pealbHbIE M MBICIEHHBIE), CAMOCTOSATENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynrpoBaTh 00001I€HUSI U BBIBOJBI IO PE3YJIbTaTaM IPOBEIEHHOIO OIbITA, UCCIEeI0BaHUS,
COCTaBJIATH OTYET O MPOJIETaHHOM pabdoTe;



Paborta ¢ nnopmanmeii:

YMEHHUSI OPUCHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX HMH(POPMAIUK (HAyIHO-TIOMYJIsIpHAS
IUTepaTypa XHMHYECKOTO COJAEp)KaHUS, CIpaBOYHBIE mocobus, pecypcsl HWHTepHeTa);
aHATM3UPOBaTh  MH(POPMAIMI0 W  KPUTHYSCKH  OLCHUBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTh, OTOMPATh M MHTEPIPETUPOBATh HHPOPMAIUIO, 3HAYUMYIO JJIsl PEIICHUS
y4eOHOH 3a/a4yM; yMEHHUS TPUMEHSATh Pa3JUYHbICe METOABI M (HOPMYIUPOBATh 3alpOChl MPU
MOKCKE U 0TOOpe MH(pOPMAITIHN, HEOOXOAMMOMN ISl BEITIOJTHEHHS YUeOHBIX 3371a9; UCTIOIb30BaTh
UHPOPMAIIMOHHO KOMMYHUKATHBHBIE TEXHOJIOTHM W pa3IMYHbIE ITOMCKOBBIC CHCTEMBI;
CaMOCTOSITENILHO BBIOMpPATh ONTUMATIbHYIO (opMy mpeacTaBieHUuss HHPOPMAIUU (CXEMBI,
rpaduKy, AMarpamMMbl, TaOJUIIbl, PUCYHKH U JApYrHe (pOpMbI); YMEHHUS UCIIOJIb30BaTh HAYYHBIN
S3BIK B KAYECTBE CPEACTBA PAOOTHI C XUMUYECKONH MHPOPMAIUEH; IPUMEHITh MEKIIPEIMETHBIC
(pusmueckue U MaTeMaTHYECKUE) 3HAKW M CUMBOJIBI, (POpMYIIbI, a0OpeBHATYphl, HOMEHKJIATYPY,
UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHLIC yqeﬁnble JelCcTBHUA:

1) ymenus o01ienust (MMCbMEHHOM M YCTHON KOMMYHUKAIIUH ):

MPEJICTABIIATh TMOJTYYEHHBIE pPE3yJbTaThl MO3HABATENbHON MAEATEIbHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaxX; ITyOJUYHO BBICTYNATh C MPE3CHTALUEH pPe3yJbTaTOB BBHIMOIHEHUS
XUMHYECKOT0 IKCIIEPUMEHTa (MCCIeI0BaTeNbCKON Tab0paTOpHON HIIM MPAaKTHUYECKON padoThI,
y4eOHOTO NPOEKTa); B XOJe AUaiora u (Win) AUCKYCCHH 3a/1aBaTh BOIPOCHI IO OOCYXIaeMOn
TeMe U BBICKa3bIBaTh HJEU, (HOPMYIHPOBATh CBOU MPEIJIOKEHUS OTHOCHUTEIHHO BBITOJIHEHUS
IIPEMJIOKEHHOM 3aa4H.

2) yMeHus y4eOHOTO COTPYAHUYECTBA (TPYyNIOBasi KOMMYHUKAIINSA):

y4acTBOBaTh B TPYNMNOBBIX (popmax pabOThI: ITUIAHUPOBATH OPraHU3AIMUIO COBMECTHOM
paboThl, OMpenessaTh CBOIO POJib, PACIPENEsITh 3a/la4ll MEXAYy YiICHAMH TPYMIIbl; BBINOJHATH
CBOIO 4acTh pabOTHI, KOOPIAMHUPOBATH CBOM JEHCTBUA C ACHCTBUSMH APYTHX WICHOB KOMAHIIBI,
OTpeeNATh KPUTEPUH MO OILIEHKE KayecTBa BBHIMOJIHEHHOW paboOThI; pemiarh BO3HUKAIOIINE
npoOsieMbl Ha OCHOBE yueTa OOHIMX MHTEPECOB M COIJIACOBAaHMSA MO3MIMM, y4acTBOBaTh B
o0cyXJIeHUU, 0OOMEHEe MHEHUSIMHU, «MO3TOBOM IITYpMe» U ApYTruX (HopMax B3auMOICHCTBUS.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

OBnaneHrue yHUBEPCATBHBIMH YUYEOHBIMU PETYISITHUBHBIMU JIEHCTBUSIMU  BKJIIOYAET
pa3BUTHE CaMOOPTraHU3AIMH, CAMOKOHTPOJISI, CAMOKOPPEKIIMHU, B TOM YUCTIE:

YMEHHS pelniatb ydeOHble U HCCIEeIOBaTEIbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMpPATH
croco0 pereHus: yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHS, BHIOMPATH
HauboJee OIXO SN C yIeTOM CAMOCTOSITENIBHO BBIJIENIEHHBIX KPUTEPUEB), TUTAHUPOBATH CBOIO
paboTy MpH pelleHuHd Y4eOHOM WM MCCIEN0BaTEeNbCKOW 3aJauM; Ha OCHOBE IOJIyYEHHBIX
pe3ynbTaToB (HOpMyIHpPOBaTh OOOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
MPOIIECCOB; AHAJIM3UPOBATh PE3YJbTAThl: COOTHOCUTH CBOM JICUCTBUS C TUJIAHUPYEMBIMU
pe3yiabTaTaMHu, OCYIIECTBIATh CAMOKOHTPOJb  JACSATENbHOCTH; KOPPEKTUPOBATh  CBOIO
JeSITEIbHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKHU.



IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS NPOrpaMMbl IO XHMHH OCHOBHOTO OOIIEro
00pa3zoBaHusl Ha yIiyOJICHHOM YPOBHE MMEIOT OOIIee COACpKaTEIbHOE SIPO C MPEIMETHBIMU
pe3ynbraTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO TO3BOJISET PEaTn30BBIBATH
yrayOJaeHHOe HM3y4YeHHEe KaK B paMKax OTAEIbHBIX KJIacCOB, TaK M B paMKax peau3aluu
WHAWBUAYAIBHBIX  00pa30BaTEeNbHBIX TPACKTOPHI, B TOM YHCIE HCIOJB3ysS CETEBOE
B3aMMO/ieiicTBre opranu3anuu. [1o 3aBepiieHny peaau3alunuy IporpaMMsbl yriayO0IeHHOTO YPOBHS
oOyJaromuecs: CMOTYT JIeTaJIbHee OCBOUTh MaTEpHall, OBIAJECTh PACIIUPECHHBIM KPYyTrOM IMOHSATHH
U METOJIOB, pelaTh 3a7a4n 00jiee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHbIC pE3yJbTAaThl BKIIOYAIOT: OCBOCHHE OOYYAIOMIMMHUCS HAyYHBIX 3HAHHM,
YMEHUU M CIOCOOOB JIEHCTBHM, CHEIU(UUSCKUX IS MPEIMETHON 00J1acTH «XHUMHS»; OCHOBBI
HAYYHOTO MBIIIUICHUS; BUJIBI ISATEIHHOCTH TI0 MOJyYCHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U pealbHBIX KU3HEHHBIX YCIOBUSX;
o0ecreunBarOT BO3MOYKHOCTD YCIIEIIHOTO 00YUYEHMsI Ha CIIEIYIOIIEM YPOBHE 00pa3oBaHMsL.

K koHity oOyuyenuss ¢ 8 knacce y oOydaromierocss OyayT cHOpMHpPOBAHBI CIEIyIOIIHE
IpeJIMETHBIC PE3yJIbTAaThl H3YYCHUS XMMUHU Ha YIIyOJCHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHI: aTOM, MOJIEKYJa, XUMHWYECKHU
AJIEMEHT, METAJlJI, HEMETaJll, aJUIOTPOIMs, IPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPONHAS M HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTEINIbHAS aTOMHAsi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JOJsl XMMHUYECKOrO 3JIEMEHTa B
COEMHEHUH, MOJISIPHBIA 00bEM, OTHOCUTEINBbHAS MJIOTHOCTh I'a30B, OKCUJ, KUCIIOTA, OCHOBAHHE,
COJIb, aM(OTEPHBIA OKCHI, aM(pOTEPHBIH THIPOKCHA, XUMHUYECKas peakius, Kiaccuukamus
peaKUMii: peakluu COeTMHEHUS, PeaKMH Pa3JIoKEHHs], PEaKLMU 3aMELIeHUs], peaku1 oOMeHa,
9K30- ¥ DHJIOTEPMHUYECKHE PEAKIIUH; TETUIOBOK A((EKT peaKIiy; PO aTOMa, SIEKTPOHHBIN CIION
aTomMa, aToMHas opOWTanb, paguyC aTOMa, XUMMYECKas CBs3b, MOJSpHAas W HENOJspHas
KOBaJI€HTHAas CBS3b, HOHHAsI CBS3b, MOH, KaTHOH, aHMOH, PACTBOP, MaccoBas JOJs BEILIECTBA
(mpolleHTHas KOHIEHTpalus) B pacTBOpE, MOJSpPHAs KOHIEHTpalMs BELIECTBA B PacTBOPE;
AIIEKTPOOTPHULIATEILHOCT, CTEIIEHb OKHCIIEHUS, OKMCIUTEIN U BOCCTAHOBHUTEIH, OKUCICHHUE U
BOCCTaHOBJIEHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, METO]T JIEKTPOHHOTO OanaHca;

WJUTIOCTPUPOBAThH B3aMMOCBS3b OCHOBHBIX XUMUUECKHUX MTOHSITUIA U IPUMEHSATh ITH OHATHUS
IIPY ONIMCAHWH BELIECTB U UX MPEBPAILECHUN;

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTAaBIEHUS (JOPMYIT BEIIECTB U YpaBHEHUN
XUMHUYECKHUX PEAKIIUA;

ONpeeNsiTh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, IPUHAICKHOCTD BELIECTB K ONPEAEICHHOMY
KJIacCy coeAuHeHuW 1o ¢dopMmyaM, BHAbBl XHMHUYECKOW CBA3U (KOBAJICHTHOW M WOHHOW) B
HEOPraHUYECKNUX COCANHEHMUSX;

PacKpbIBaTh CMBICII 3aKOHOB COXpPAHEHHMsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ITepuoanueckoro 3akona J[. 1. Menzaeneesa, aTOMHO-MOJIEKYJISIPHOM TEOPUH, 3aKOHA ABOTaapo
U €ro CIEICTBUM, TPEACTaBIEHUH O HAy4YHBIX METOJax IIO3HaHWsS, B TOM 4HCIE
DKCIEPUMEHTAJIbHBIX W TEOPETUYECKUX METOAaX MCCIENOBAaHUSA BEIIECTB M HM3YyYEHUs
XUMUYECKHUX PEAKLINN;

JEMOHCTPUPOBaTh IOHMMAHUE [EPUOJUYECKOM 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX
AJIEMEHTOB OT MX MOJI0XKeHUs B [leproanyueckoit cucreme:

OTKCBIBATH U XapaKTEePH30BaTh TaOIN4HY10 popmy Ilepronndeckoil cucTeMbl XUMUYECKUX
AIIEMEHTOB: pa3InyaTh MOHSITHUS «TJIaBHAs moArpymnmna (A-rpynna)» u «mnodounas noarpynmna (b-
IpyMIa)», «Majlble NEPUOJIb» U «OOJbIINE IEPUOIBY;

COOTHOCUTh O0O3HaueHus, KOTopele HMeroTcss B Tabnuue «llepuoanueckas cucrema
XuMH4eckux 31emMeHToB /1. 1. MenneneeBa», ¢ UnCI0BBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YKCIIO0 JIEKTPOHOB U paclpeieIeHUE UX MO
AJICKTPOHHBIM CJIOSIM);

OOBSICHATH CBSI3b MOJIOXKEHHUA dyieMeHTa B llepmoauueckoil cucteme ¢ pacrpesieieHueM
3JIEKTPOHOB MO YHEPreTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
HIEpUO/IOB;

KJIaCCU(UIIUPOBATh XMUMHUYECKHUE 3JIEMEHTHI, HEOpPraHMYECKHE BEIleCTBa, XMMHUYECKUE
peaknuu (10 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIULIOBOMY 3D (DeKTy);

XapaKTepu30BaTh (OMUCHIBATDH) (PU3UUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCIOpPOJa, BOAOPOJA, BOAbI, OOIIME XWMHYECKHE CBOIMCTBA OKCHUIOB, KHUCIIOT,
OCHOBaHMUN M CoOJiel, TeHETHYECKYI0 CBS3b MEXIy HUMH, TMOATBEpXKIas MpUMEpamMu
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMHUECKUX PEAKIINN;

OMKCHIBATh POJIb KHUCIOPOJA, BOAOPOAA M BOJABI B MPHUPOAHBIX MPOIECCaX, B MKUBBIX
OpraHu3Max, HUX [pPUMEHEHHE B PAa3JIMYHBIX OTPACIAX MPOMBIIUICHHOCTH, BO3MOXHOE
HCIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSICHATh M TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX COCTaBa M
CTPOEHHS, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOIBHYIO JIOJII0 XHUMHUYECKOrO 3JEMEHTa B COCAMHEHHH, MAacCOBYIO JIOJIO
XUMHYECKOTO JIEMEHTA 10 (popMylie CoenHEHHs, HAXOIUTh MPOCTEUIIYI0 (POPMYITy BEIIeCTBa
[0 MAacCOBBIM WJIHM MOJBHBIM JOJSIM DJIEMEHTOB, MAacCOBYIO JOJIO0 BELIECTBAa B PacTBOpE,
MOJISIPHYIO KOHIIGHTPAIlMIO BEIIECTBA B PAcTBOpE, MPOBOIUTH PACUYETHl 10 YpPaBHEHUSM
XUMHUYECKON peaKilnu;

NPUMEHSATh OCHOBHBIC OIEPAlMU MBICIUTEIFHON JAEATENIbHOCTH — aHAJIM3 W CHHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEMaTH3aluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — I M3YYECHHUS CBOMCTB BEIIECTB M XUMUYECKHUX PEaKIUi, €CTECTBEHHO-
HAy4YHBIE METOJbl TMO3HAHMUS — HAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, DKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN ) — JJI1 OCBOEHHUS YYEOHOTO COICPIKAHUS;

PacKpbIBaTh CYHIHOCTh MPOIIECCOB OKUCICHUS U BOCCTAHOBJICHUS, COCTABJIATh YPaBHEHUS
MPOCTHIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOIOM AIIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBA3M MEXIY pEaJbHO HAOMIOJAEMbIMU XUMHYECKHUMH SIBICHUSIMHU U
IpoIeccaMy, MPOUCXOASIIMMHA B MAaKpO- ¥ MHKPOMHpPE, OOBSCHATh MPUYUHBI MHOTOO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEIMETOB;

coOnroaaTh npaBuiia 6e30macHoi padboThl B 1a00paTOPUH NP UCIIOJIB30BAHUN XUMUYECKON
nocynsl 1 00OpYJIOBaHUS, a TakXe IpaBHja OOpallleHHs C BELIECTBAMH B COOTBETCTBHU C
WHCTPYKIHSMHU BBITTOJHEHHSI JJAOOPAaTOPHBIX OMBITOB M MPAKTHYECKUX PabOT IO TOIYYECHUIO U
coOMpaHIo ra3000pa3HBIX BEUIECTB (BOAOPOJA M KHUCIOPOAA), NPUTOTOBICHUIO PAacTBOPOB C
ONpeAETICHHON MacCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA, PEIICHHIO SKCIIEPUMEHTAIBHBIX 3a7a4
1o Teme «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COSAMHEHUIN;

JIEMOHCTPHPOBATH BIIAJICHUE OCHOBAMU XHMHUYECKON TPAaMOTHOCTH, BKJIFOUYAIOIIEH YMEHUS
6e30macHOro oOpalleHusi ¢ BEIIECTBAMH, MCIIOJIb3yEeMbIMH B IOBCEAHEBHOM JKM3HHU, a TaKKe
3HAHUE MPABIJI TIOBEACHHUS B IETSIX COSPEIKEHHSI 3I0POBBS U OKPYIKAIOIIEH CPEeIbl.

K xoniy oOyuenus ¢ 9 knacce y oOydaromierocs OyayT chOpMHPOBAaHBI CIEAYIOIINE
MpeIMEeTHBIC Pe3yIbTaThl U3YUCHUS XUMHH Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKHUX TIOHSATHI: XUMHYECKMM JJIEMEHT, aToM,
MOJIEKYJ1a, UOH, KaTUOH, aHWOH, 3JEKTPOOTPULATENIbHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas
peakius, TeraoBoi 3¢ ekt peakuu, MOJIb, MOJIIPHBIN 00BEM, pacTBOp;

JJEKTPOJIUTHI, HEDJIEKTPOJIUTHI, IIEKTPOJIUTHYECKAs TUCCOLMAIUS, PEaKUUUd HOHHOTO
oOMeHa, THIpONU3 coyiel, oOpaTMMble M  HEOOpaTUMble pPEaKUUH, OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKIIMU, OKHCINTEIb, BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAaHOBIICHUE,
BIIEKTPONIN3, AJUIOTpONHUsA, aM(pOTEepHOCTb, XHMHUYECKas CBs3b (KOBAJIEHTHAs, MOHHAd,



METaJUINYeCcKas), MEXMOJEKYJSIpHbIE B3auMOJCHCTBUs (BOAOPOAHAs CBs3b, CHIBI BaHu-aep-
Baanbca), KOMITJIEKCHBIE COESAMHEHMSI, KPUCTAUIMYECKUE PEIIeTKU (MPUMUTHUBHAS KyOuyeckas,
00BEMHO-LIEHTPUPOBAHHAsL KyOHUecKasi, TpaHEeLEeHTPUPOBAaHHAsA KyOHuYecKasi, TeKcaroHajlbHas
IUIOTHOYNAKOBaHHAs ), KOPPO3Us METAJIOB, CIUIABbl; CKOPOCTh XUMUYECKOM peakluy, KaTajus,
XUMHYECKOE PaBHOBECHUE, HIIEMEHTHI XHMUYECKON TEPMOAMHAMUKH KaK OJHOM U3 TEOPETHUECKUX
ocHoB xumuu; I1JIK;

WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MIOHATHIA U TPUMEHSTH 3TU MOHATHUS
IIPU ONMCAHHUU BEUIECTB U UX MPEBpAIlCHUN;

UCTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JISi COCTABJICHUS (POPMYII BELIECTB M YPaBHEHUI
XUMHUYECKHUX PEaKIIHii;

OTIpEeNeNATh BAJIEHTHOCTh U CTEIIEHb OKHCICHHUS XMMUYECKHX 3JIEMEHTOB B COCTUHEHHUSAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACNICHHOMY KJaccy COEIUHEHUH Mo
dbopMyiaM, BUIBl XUMHYECKOH CBsS3M (KOBAJCHTHOW, WOHHOW, METAJUIMYECKOH) B
HEOPraHMYECKUX COCTUHEHUSX, 3apsi/l HOHA [0 XUMUYECKOH (hopMyIie, XapaKTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COEAWHEHHH, THI KPUCTAJUIMYECKOH peIIeTKH KOHKPETHOTO
BEIIECTBA,

packpsbiBaTh cMbIicH [lepuoanueckoro 3akona /. 1. Menaeneesa u JeMOHCTPUPOBATH €TI0
MOHUMAaHUE:

OTIHCBIBATH M XapaKTEPH30BaTh TaOIM4HYI0 popmy [lepronndeckoii CHCTEMbI XUMUYECKUX
9JIEMEHTOB: Pa3nyaTh MOHATUS «A-Tpynna» u «b-rpymmay, «Mainbie meproasl» U «OOJbIIne
HIEPUOJIBI»;

OOBSCHATH CBS3b IMOJOXKEHHS 37eMeHTa B [lepuonnyeckoil cucteMe ¢ pacmpeneieHueM
AIIEKTPOHOB TI0 SHEPTETUUYECKUM YPOBHSM, ITOAYPOBHIM U OPOUTAIISIM aTOMOB IEPBBIX YETHIPEX
MIEPHUOJIOB;

BBIJICJIATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIMHEHUI
(KUCJIOTHO-OCHOBHBIX M OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHJIOB M THAPOKCUIOB) B
npezenax MaJbIX MEPHOAO0B U TIIABHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;

pPacKpbIBaTh CMBICT TEOPHH SJICKTPOIMTUYECKOW TUccoLManuu, 3akoHa ['ecca u ero
CJIEZICTBUH, 3aKOHA JIEHCTBYIOUIMX MaccC, 3aKOHOMEPHOCTEH M3MEHEHUSI CKOPOCTH XMMHUYECKON
peaKkuu, HAIMpPaBICHUS CMEUICHHUS XMMHYECKOrO PaBHOBECHS B 3aBHCHUMOCTH OT Pa3IMYHBIX
(bakTopoB;

KJaccu(UIUpOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOpraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peakiun (TI0 YUCITy U COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TETIOBOMY d(PQEKTy, Mo
arperaTHOMY COCTOSIHUIO pEareHTOB, [0 HW3MEHEHMIO CTeleHell OKHUCICHHsS XMMHUYECKHX
AJIEMEHTOB, 10 0OPATUMOCTH, IO YYACTHIO KaTalu3aTopa);

XapaKTepu30BaTh (OMHUCHIBATh) OOIINE XUMUUYECKHE CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB
HEOPraHMYECKUX COCIUHEHHWH, TOITBEpP)KIasi 13TO OIMCAaHWE MPHUMEPAMU MOJEKYJSPHBIX M
MOHHBIX YPaBHEHUH COOTBETCTBYIOMINX XUMHUECKUX PEAKLIUH;

COCTABJISITh YPaBHEHHUS: AJIEKTPOJUTUYECKON IUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH;
MOJIHBIE U COKpAILlEHHBIE YPAaBHEHUs peakiMii MOHHOTO OOMEHa; peakLui, MOJITBEP AAIOLINX
CYIIECTBOBaHHE T€HETHUECKOM CBSA3H MEX/y BEIIECTBAMH PAa3JIMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTb MPOIECCOB TUAPOJIM3a COJIEH MOCPEACTBOM COCTABICHHS KPaTKUX
MOHHBIX M MOJICKYJISIPHBIX YpaBHEHHUH PEaKIUi, CyITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIIHA;

NIPEJICKa3bIBaTh XapaKTep CPEbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, rpadur, anmas, KpeMHUH, O0p, a3oT, docdop, cepa, XJI0p, HATPHUM, Kalui,
MarHui, KaJablUii, aTIOMUHUI, )Kele30, Melb, IMHK, cepeOpo) U 00pa30BaHHBIX UMU CIOXKHBIX
BEIIECTB, B TOM YHCIIE X BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOJIOPO, CEPOBOIOPOI, OKCHIBI
yraepona (I, 1V), xpemuus (1V), azora (I, 11, 11, 1V, V) u docdopa (I, V), cepst (1V, VI),
CepHUCTas, cepHas, a3oTHas, ¢GochopHas, yrompHas, KpPEeMHHEBas KHCIOTHI, OKCHIBI U
rugpokcupl MetauioB |A—IlIA-rpymnn, amromunus, meau (1), nuaka, sxenesa (11 u 11));



MOSCHATh COCTaB, OTJENBHBIC CIIOCOOBI IOJNyYEHHs] M CBOMCTBA CIOXHBIX BEILECTB
(xucnopozacoaepKaliue KUCIOThl XJIOpa, a30TUCTasi, OOpHasi, YKCyCHas KUCJIOTHI U UX COJIH,
ranoreau sl Kpemuus (1V) u gpocdopa (I u V), oxkcun u ruapoxcun xpoma (111), nepmanranar
KaJus;

OIKCHIBATH POJIb BKHEHIINX U3yYaeMbIX BELIECTB B MIPUPOJHBIX MPOLIECCax, BIUSIHUAE HA
JKUBbIE OpPraHM3Mbl, MPUMEHEHUE B PA3JIMYHBIX OTPACISIX SKOHOMHUKH, HCIIOIb30BaHHE MJIs
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

POBOAMUTH PEAKUUHU, MOATBEPXKAAIOIINE KAueCTBEHHBI COCTaB Pa3IMYHBIX BEILECTB,
pacIio3HaBaTh OIMBITHBIM ITyTEM COZEPIKAIINEcs B BOJAHBIX PACTBOPAX MOHBI: XJIOPHU-, OPOMHI-,
noau-, cynbdar-, pocdar-, kapooHAT-, CHIMKAT-, CYyJIbPUT-, CyIbPUA-, HITPAT- U HATPUT-UOHBI,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHUSI, MAarHus, KaJbIUs, aIIOMUAHUS, *Kene3a (2+) u xkenesza (3+),
Meu (2+), IMHKa;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEUIITNX M3YYaEMBIX BEIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT UX CBOICTB, BO3MOKHOCTb
NPOTEKAHUS XUMHUYECKUX IPEBPAIICHUI B Pa3MYHBIX YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMUYECKON KUHETUKH U TEPMOJUHAMUKHY;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYI0 U MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIEMEHTa 1o (popMmyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTAa B COSIMHEHHH, MOJIIPHYIO KOHIICHTPAIIUIO BEIIECTBA B
pacTBope, HaXOIUTh MPOCTEHIIyt0 (OpMyiTy BelIecTBa MO MAcCCOBBIM WJIM MOJIBHBIM JIOJISIM
AIIEMEHTOB, IPOBOJIUTH PACUYETHI TI0 YPABHEHUSIM XMMUYECKHX PEAKIHUU C YYETOM HeI0CTaTKa
OJIHOTO U3 PEeareHToOB, MPAKTHUECKOT0 BHIXOa MPOAYKTa, 3HAUEHUS TEIUIOBOTO 3 (heKTa peakiuu,
OTIPENIeNIATh COCTaB CMECEi;

coOnroaath mpaBuiia 6e30macHoi paboThl B 1a00paTOpUU MPHU UCIOIB30BAHUN XUMUYECKON
nocynsl 1 00OpYJIOBaHUS, a TaKXKe IpaBHia OOpalleHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSAMHU BBITIOJIHEHUS J1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PabOT MO MOIYYCHHIO U
coOupaHMIO Ta3000pa3HbIX BELIECTB (aMMHaKka UM YIJEKUCIOro ra3a) M PELICHUIO
SKCIIEPUMEHTANBHBIX 33/1a4 110 TeMaM Kypca, IPeCTaBIATh Pe3ybTaThl SKCIIEpUMEHTa B (hopMe
BBIBOZIOB, JIOKA3aTeNbCTB, TPAUKOB, TAOIHII U BBIBIATH SMIHNPUIECKUE 3aKOHOMEPHOCTH;

IPUMEHSTh OCHOBHBIC OMNEpPAllMU MBICIUTEIbHON JEATENbHOCTH (aHAIU3 W CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATHU3allNIO, BBISIBIICHUE MPHYUHHO-CIICACTBEHHBIX CBSI3EH) mpH
U3yYEHUH CBOMCTB BEIECTB U XMMUYECKUX PEAKLIUH, BIaIeTh €CTECTBEHHO-HAyUYHBIMU METOJaMU
N03HaHUs (HaOIII0IeHne, U3MEPEHNEe, MOICTPOBAHNE, SKCIIEPUMEHT (PEaTbHbIN U MBICIICHHBIN ),

OPUMEHATh IpaBUja Oe30MacHOro OOpalleHus C BEIIECTBAaMH, HCIOIb3yEMBIMU B
MIOBCEHEBHOM JKHM3HHM, TMpaBHJa TOBEICHHUSA B IENAX COCPEKEHHS 370POBbS M OKpYIKarolien
OPUPOJHON cpelbl, MOHMMAaTh Bpea (OMAacHOCTb) BO3JEMCTBUS Ha JKUBbIE OPraHU3MbI
OTIPEICICHHBIX BEIIECTB, MOSACHATH Ha IPUMEpPaxX CIIOCOOBI YMEHBIICHHS U MPEIOTBPAIICHUS UX
BPEIHOIO BO3/EUCTBHS, 3HAUEHUE )KUPOB, OEJIKOB, YIJIEBOJIOB JUIsl OPTaHU3Ma YEI0BEKa;

UCTIOJIB30BaTh MOJTyYeHHBIE MPECTaBIeHNs O cdepax npodecCHoHANTBHON AeATENbHOCTH,
CBSI3aHHBIX C HAyKOH M COBPEMEHHBIMH TEXHOJOTMSMH, KaK OCHOBY Ui MPOoeCcCHOHATHLHON
OpPHUEHTAIUH U JJIsl OCO3HAHHOTO BBEIOOpA XUMHH KaK MPO(UIBHOTO MpeaIMeTa MPH MPOA0IDKEHUN
00y4eHHUs Ha YPOBHE CPEHETO 00IIero o0pa3oBaHus;

Yy4acTBOBATh BO BHEYPOUHOU MPOEKTHO-MUCCIIEAOBATEIHCKON EATETLHOCTH XUMHUECKON 1
XUMHKO-DKOJIOTUYECKOW  HANpaBIEHHOCTH, MPHOOPECTH OMNBIT TMPOBENCHHUS  Y4EOHBIX
HCCJIEIOBAaHUM B YCIIOBUSIX 00pa3oBaTeNIbHBIX OpraHM3allfil, a TakkKe OopraHu3anuil (LEHTPOB)
JIOTIOJTHUTEILHOTO 00pa30oBaHus JAeTei.



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacos JuiekTpoHHbIE (HUGPOBDbIE)
n/n TeM MPOrpaMMbl Bcero KonTpoasmrie TipaxTiracckue oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE OHATHS
11 BemecTBa 1 XuMu4ueckue 08 1 0 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
XuMusi — BaxkHast 00J1aCTh
12 €CTECTBO3HAHUS U 10 0 1 bu6mmoreka [IOK
MPAKTUYECKOM IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
Hroro no pazueny 38
Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HECOPraHMYECKHUX BelIECTB
21 Bo3zayx. [lonstue o razax. 19 1 1 bu6nuoreka [IOK
Kucnopoa. Oxcuist https://m.edso0.ru/7f41837c
29 Bognopon. Ilonsitue o 8 0 1 bubnmnorexka HOK
KHCIIOTaxX M COJIIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 18 1 0 bu6nuoreka [IOK
OCHOBaHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 16 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro mo pasueny 61

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jemMeHToB /I. M. MenneneeBa. CTpoenne aToMOB.

Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 XUMHYECKUX d1eMeHToB J[. U. 18 0
MenaeneeBa. CtpoeHne
aToma

bubmmorexa [JOK
https://m.edso0.ru/7f41837c



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

XUMHYeCKas CBA3b.

bubnunoreka LIOK

32 Okucienbio- 16 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIBbHBIC peaKI_[I/II/I
Hroro mo pazneny 34
PezepBHOE Bpemst 3 buGnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 136

I10 ITPO'PAMME



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

9 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne n/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 0Bpa30BATEIBHBIE
padoThbI padoThI pecypeI
Pa3znea 1. BemecTBo M XUMHMUYeCKasi peaKkmus
11 [ToBTOpeHue u yriayOneHue 3HaHU| O 8 bubnuoreka [IOK
' BEIIIECTBE https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1 bubnuorexa [JOK
' XUMHYECKMX PEaKIUii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 14 1 5 bu6mmoreka [JOK
' XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazueny 36
Paznen 2. HemeTa/sIbl 1 HX COeIMHEHUS
21 OO11ast XapakTepUCTHKA XUMHYECKUX 8 1 1 bub6nuorexa [IOK
' anemeHToB VIIA-rpynmsl. ["anoreHs https://m.edso0.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
N bubmuoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10 1 1 https://m.eds00.ru/7f41a636
COCIMHCHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6mmoreka [JOK
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 12 1 1 https://m.eds00.ru/7f41a636
UX COETMHEHHS
OO01mas XxapakTepucTUKa XUMUIECKIX
bu6mmoreka [JOK
2.4 3J1eMeHTVOB IVA-rpynmel. Yriepona u 13 1 2 hitps://m.edsoo.ru/7f41a636
KpEeMHUH, ux coequHerus. bop
Hroro no pazneny 43
Pa3nen 3. MeTaaabl 4 X COeAMHEHUS
3.1 OO0111e CBOMCTBAa METAIIOB 10 1 1 bubmorexa [IOK

https://m.edso0.ru/7f41a636



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

bubmuoreka [JOK

3.2 Bakneiiine MeTalibl 1 UX COSIUHEHUS 22 1 2 https://m.eds00.ru/7f41a636
Hroro o pazaeny 32
Paznea 4. Xumusi 4 OKpy Kamomas cpeaa
41 onoeca Ocnoss seotormmectoi 5 ) ) ubmorera LIOK
' 1 ‘ . https://m.edsoo.ru/7f41a636
IpaMOTHOCTH
Hroro no pazueny 5
Pa3znen 5. O0001menne 3HaHmii
51 [ToBTOpenue u 00o0IIeHNE 3HAHUI 10 5 5 bubmmorexa [IOK
' OCHOBHBIX Pa3IejoB KypcoB 8—9 kiaaccoB https://m.edsoo.ru/7f41a636
Hroro no pazueny 10
Ha3panue MmoayJs
bubmuorexka [JOK
Pe3epBHoe Bpemst 10 0 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 136 11 14

ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O NIPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

* Xumus: 8-i kacc: 6a30BbI YPOBEHB: YUeOHUK; S-€ U3nanue, nepepaborantoe, 8 kimacc/
["a6puensa O.C., Octpoymos WN.I'., Cnaakos C.A. Aknuoneproe oomiectBo «M31areascTBo
«IIpocBemienue»

» Xumus, 9 kiacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A. AKIHOHEPHOE 00IIECTBO
«M3narenscTBO «IIpocBemenue»

1. Xomuenko W.I'. "Pemenue 3anau no xumuu (8-11 kimaccesl). - M.: PUA "HoBas Bonna':
N3patens YMepenkos, 2010.

2. Kpsimunosuy E.B. "Harmsinuas xumust'/E.B. Kpeimunosuy, T.A. XKymsesa. - M.: Dkemo,
2021.

3. Muxpanuesa A.W. "®opmynsl o xumun'"/A. M. Muxpanuesa. - U3a. 6-e. - PoctoB u//1.:
"®enukc", 2021.

4. Cokonos [I.W. "Xumus". - CI16.: Usnarenbckuit nom "Jlurepa", 2018.

METOAUYECKHUE MATEPUAJIbBI JJ1SA YUUTEJIA

1. Xomuenko M.I'. "Pemenue 3ana4 mo xumuu (8-11 kmaccel). - M.: PUA "HoBas BonHa':
Wznarens YMepenkos, 2010.

2. Ky3smenko H.W. "2500 3anay no xumuu ¢ petieHusiMu i1 noctynaromux B BY3e1"/H.E.
Ky3bmenko, B.B. Epémun. - M.: OO0 Uz narensckuii njom "OHUKC 21 Bex": OO0
UznatensctBo "Mup u O6paszoBanue, 2002.

3. benonoroB B.A. "®usnyeckas xumus. 10-11 kmaccer: yued mocodue ams
o0mieoOpazoBarenbHbIX opranusanuii/ B.A. beinonoros, I'.Y. benonorosa. - M.: [Ipocsenienue,
2019.

4. Kpperunosuu E.B. "Harnsanas xumus"/E.B. Kpeinnosuy, T.A. XKynsesa. - M.: Dkemo,
2021.



Ilpunoscenusn:

KasiennapHo-reMaTuieckoe MJIaHUPOBaHNE
8 KUIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe U pOBbIE

Ne
Tema ypoxa Kourpoasubie IlpakTuueckne 00pasoBaTebHbIE
n/n Bcero
padoTbI padoThbI pecypcbl
1 [Ipenmer xumun. Pons XuMuu B KU3HA 1 0 0 bu6mmoreka [JOK
9eIoBeKa https://m.edsoo.ru/7f41837c
5 [Tonsatne 06 uCTOpHH BOSHUKHOBEHUS H 1 0 0 bubnuorexa [JOK
pa3BUTHs XMMHUH. XUMUS B CHCTEME HAyK https://m.edsoo.ru/7f41837c
3 Tena u BemecrBa. Puznueckue u 1 0 0 bu6mmoreka [JOK
XHMHYECKHE CBOICTBA BEIECTB https://m.edsoo.ru/7f41837c
4 du3nyecKue U XUMUUYECKHE SIBICHUS 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41837c
;| Tomme mopemerm e 1 ; o Biomomanok
N ' https://m.edsoo.ru/7f41837c
HcTouyHMKH XUMHYECKOI HHpOpMaIiu
[IpencraBneHus 0 HAYyYHOM MTO3HAHUU HA
SMITUPUUECKOM YPOBHE: HAOIIIO/ICHNE,
6 U3MEpEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHHE. 1 0 0 bubnnorexa [JOK
[TonsiTie 0 MeTogax paboThl C XUMUYECKUMU https://m.edsoo.ru/7f41837c
BemecTBamu. O00pyI0BaHNE TITKOTHHOM
XUMHYECKOH J1abopaTopuu
[IpakTuueckas padora Ne 1 o reme
7 "IIpaBuiia paOoThI B 1abOpaTOPUU U MPUEMBI 1 0 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/7f41837c
obopynoBanuem"
8 Yucrele BEECTBA U CMECH 1 0 0 bubmmorexa [JOK

https://m.edso0.ru/7f41837¢c
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bu6mmoreka [JOK

9 Criocodrt pasnenenis cveceii https://m.edso0.ru/7f41837c

o | measpimnlelme Sutmoresa LOK
o " https://m.edsoo.ru/7f41837c

MTOBAapPEHHOM COJIN)

bubmuoreka [JOK
- ATOMEI 1 MOJICKYIbI https://m.edsci.ru/?f41837c

12 XUMHUYECKHe FJIEMEHTHI bubmorexa OK
https://m.edsoo.ru/7f41837c

13 [IpocTsie 1 crOXKHBIE BEIECTBA Bubmorexa [JOK
https://m.edsoo.ru/7f41837c

14 BemecTBa MOJIEKYJIIPHOTO U bubmmorexa [IOK
HEMOJIEKYJISIPHOTO CTPOEHHUS https://m.edsoo.ru/7f41837c

15 Xumnueckas popmyia. BareHTHOCTh aTOMOB bu6nuorexa [IOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/7f41837c

16 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB bubmorexa HOK
https://m.edsoo.ru/7f41837c

17 OrnpeziesieHre BAJIGHTHOCTH aTOMOB 110 bubnuotexa [JOK
(dopMynam OMHAPHBIX COCAMHEHHUI https://m.edsoo.ru/7f41837c

18 OTHocUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAS MOJICKYJISIPHAsI Macca https://m.edso0.ru/7f41837c

19 wacen seects, morsproltwaccot sacen buGmnorea LIOK
B Kom’quTBa BemecTRa ’ https://m.edsoo.ru/7f41837c

20 MaccoBas 1011 XMMAYECKOTO dJIEMEHTa B bu6mmorexa [IOK
COEMHEHUH https://m.edsoo0.ru/7f41837c

21 Brruncienust MacCOBOM JI0OIM XHUMHUYECKOTO bu6mmorekxa [OK
3lIeMeHTa 10 (opMyJie COeTUHEHUS https://m.edsoo0.ru/7f41837c

29 Haxoxxnenue npocreiimieii popmyIibt bubnuorexa [IOK

BE€HIICCTBA I10 MaCCOBBIM JOJISAM 3JICMCHTOB

https://m.edsoo.ru/7f41837c
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Brruucnenus npocreimieii hopMyIibl

bubmuoreka [JOK

23 BEIECTBA [10 MACCOBBLIM W MOJIBHBIM https://m.edsoo.ru/7f41837¢
JIOJISIM JIEMEHTOB
bubmuoreka [JOK
24 KommuaecTso BemecTBa. Monb https://m.eds00.ru/7f41837¢
o5 BzaumMocBs3b KoJIMuecTBa, MacChl U YKCia bu6mmoreka [JOK
CTPYKTYPHBIX SIIUHHUI] BELIECTBA https://m.edso0.ru/7f41837c
26 MoutsipHas Macca CMECH BEIIIECTB BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41837c
97 MomnbHas 10J11 XUMHUYECKOTO JIEMEHTA B bubmuoreka [JOK
COC/IMHCHUHU https://m.edso0.ru/7f41837c
28 Haxoxnenne npocreiimieii opmyIbt bubmmorexa [IOK
BEIIECTBA [0 MOJIbHBIM JIOJIIM 3JIEMEHTOB https://m.edsoo.ru/7f41837c
29 XuMHUYECKUEe ABIICHUA. XUMHUUECKask peaKLus bu6nuorexa [IOK
U e€ MpU3HAKU https://m.edso0.ru/7f41837c
30 3aKOH COXpaHEHUs1 MaCChl BEIIECTB EH6H_HOTeKa HOK
ttps://m.edso0.ru/7f41837c
31 ATOMHO-MoJeKysipHas Teopus. XKu3Hb u bubnuorexa [JOK
nesitenbHOCTh M. B. JlIomoHOCOBa https://m.edso00.ru/7f41837c
32 XUMHYECKUE YpaBHEHUS BH6H_H0TeKa LIOK
https://m.edso0.ru/7f41837c
33 Tunbel XUMHUYECKUX pEaKIINil BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837c
Pacu€Tpl Mo XMMHYECKUM ypaBHEHUSIM
34 KOJIMYECTBA ¥ MAaCChI HCXOIHBIX BEIISCTB HIIH BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837c
MPOJYKTOB PEAKIIUU
Brruncnenus mo ypaBHEHHUSIM XUMHYECKOU
35 peaKkIMK: KOJIMYECTBA BEIIECTBA, MACChl 110 bubmuorexa [JOK

MU3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
pEareHTOB WX MPOAYKTOB pEaKLUH

https://m.edsoo.ru/7f41837c
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Brrancnenus no YpPaBHCHHUAM XHUMHYSCKOHN

36 PEAKLIHH: KOJTMYECTBA BELIECTBA, MACCHI 11O bubnmoreka [JOK
U3BECTHOMY KOJIMYECTBY BEIICCTBA, MACCE https://m.edsoo.ru/7f41837c
peareHTOB WJIM MPOJAYKTOB PEAKIIMHU

. bu6mmoreka [JOK

37 0O000111eHre U cUCTEMaTU3ALNS 3HAHUI hitps://m.edsoo.ru/7f41837¢

38 KonTtponpnast padora Ne 1 o teme bubmmorexa [IOK
"BerecTBa ¥ XUMHYECKHE peakiun' https://m.edsoo.ru/7f41837c

bubmuoreka [JOK

39 Bo3nyx — cMmecs razos. [lonstue o razax. hitps://m.edsoo.ru/7f41837¢

. " bubmmoreka [JOK
40 3akoH ABorajipo. MosipHbIil 00bEM ra3oB https://m.edsoo.ru/7f41837¢
| e b o s B LOK
.. https://m.edsoo.ru/7f41837c
BEIIEeCTBa, 00BEMY

42 OTHOCUTEIbHAS TIIIOTHOCTH Ta30B bubmorexa [IOK

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

43 Brranciaenus OoTHOCUTEILHOM INIOTHOCTH bu6mmoreka [JOK
razoB https://m.edsoo.ru/7f41837c
OrnpezenieHne OTHOCUTEIbHON

44 MOJIEKYJISIPHOM Macchl ra3000pa3HOro bu6nuorexa [IOK
BEIIIECTBA 10 M3BECTHOW OTHOCHTEIBHOM https://m.edsoo.ru/7f41837c
TUIOTHOCTH

15 aconsrasa no mameemmon otmocHTeTGl ubmorera LIOK

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

16 OOBbEMHBIE OTHOIIIEHUS TA30B MIPH bubnmoreka [JOK
XMUMHYECKUX PEaKIIHsX https://m.edso0.ru/7f41837c

47 Brruucnenus 005EMOB ra30B 10 YpaBHEHUIO bubmuoreka [JOK

XUMHUYECKOU pEeaKIuu

https://m.edso0.ru/7f41837¢c
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bu6mmoreka [JOK

48 Kucnopos — aneMeHT U IpocToe BEIIECTBO hitps://m.edsoo.ru/7f41837¢
bubnunoreka [JOK
49 OxeHaE! httpS://m.edS(]J_EJ.I’U/7f41837C
50 Crioco0bI MOTy4YeHHsI KUCIIOPO/Ia B bubmmoreka [JOK
71a60paTOPHUU U MPOMBIIUICHHOCTH https://m.edsoo.ru/7f41837c
[TpakTiueckast pabota Ne 3 o Teme Bubnuotexa LIOK
51 "Tlosrydenue u co(inpaHI/Ie KHCIIOpO/I1a, hitps://m.edsoo.ru/7f41837¢
M3y4YEeHHUE ero CBOMCTB" — '
bubmuoreka [JOK
52 Kpyrosopor kic;10posa b npupoze https://m.edsoo.ru/7f41837c
53 O30H — ayIoTpOoITHAsS MO (DHUKATIHS bubnmoreka [JOK
KHCJIOpOa https://m.edsoo.ru/7f41837c
TennoBoil 3¢ hekT XuMuIeckoil peakiuu, BuGmmorexa IJOK
o4 TEPMOXHMHMYECKUE YPABHEHMUS, K30~ U https://m.edsoo.ru/7f41837¢
9HJOTEPMHUUYECKHUE PEAKIIUU
55 TomumBo. Mcnions30Banue yris 1 METaHa B bubnuorexa [JOK
Ka4ecTBe TOIUIMBA. 3arpsi3HEHNE BO3/IyXa. https://m.edsoo.ru/7f41837c
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM
peaKkLuu: KOJIMYecTBa BEIIEeCTBa, 00bEMa,
56 MAaccChl 10 U3BECTHOMY KOJIMYECTBY Eggg?/ﬁeezzgjorﬁﬂ £41837¢
BEIIIECTBA, 00BbEMY, MacCe PEareHTOB Uin — :
IPOJYKTOB PEAKIIUU
57 KonTtponbHas padora Ne 2 o teme "Bo3ayx. bubmuorexa [IOK
Kucnopoa. Oxcuipr" https://m.edso0.ru/7f41837¢c
bu6mmorekxa [OK
58 Bonopoa — snemMeHT 1 poCcTOe BEIIECTBO https://m.eds00.ru/7f41837¢
59 Crioco0sbI moTy4eHust BOA0PO/ia B bubnmoreka [JOK

71a00paTOpUU U MPOMBILIUIEHHOCTH

https://m.edsoo.ru/7f41837c
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[TpakTrueckas padota Ne 4 o Teme

60 "TTorydeHue u coOupanue BoI0poaa bubmorexa HOK
. ’ https://m.edsoo.ru/7f41837c
H3Y4YEHHUE €r0 CBONCTB
61 Hcnonp3oBanue BOIOPOIA B KAUECTBE bubmuoreka [IOK
TOIUIHBA https://m.edsoo0.ru/7f41837c
62 [Tonstre o kucnorax u cosix. CocraB bu6mmoreka [JOK
KHUCIIOT U COJICH https://m.edso0.ru/7f41837c
Breranciaenus o0néma, KOJIUIECTBA B TB
63 raza H((:)HI?IBBGCSI?OSI}/a;rOOIiIOHP?‘(;eC?B; e bubmorexa HOK
: https://m.edsoo.ru/7f41837c
BELIECTBA WU 00bEMY
64 Brruncienust 006EMOB ra3oB 10 ypaBHEHUIO bubmmorexa [IOK
XUMHYECKON peaKIuu https://m.edsoo.ru/7f41837c
Boruncnenus o ypaBHEHUSIM XUMHYECKOM
€aKIMU: KOJIMYECTBA BEIIEeCTBa, 00bEMaA
65 E/Iacclljl 10 U3BECTHOMY K(I)IJI'II/I‘IeCliBy ’ bubmmorexa [IOK
. https://m.edso0.ru/7f41837c
BEII[ECTBA, 00BbEMY, MACCe PEareHTOB WU
MIPOJIYKTOB PEAKLIUU
66 dusnueckue cBoicTBa BoAbl. Boma B bu6mmoreka [JOK
npupoe https://m.edsoo.ru/7f41837c
67 AHanIu3 ¥ CHHTE3 — METO/Ibl U3yUEHUS bub6nuorexa [IOK
COCTaBa BOJIbI https://m.edso0.ru/7f41837c
68 XuMHYeCKHe CBOHCTBA BOIBI bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
. bubnmoreka [JOK
69 Cocras ocHoBamlf https://m.edso0.ru/7f41837c
70 PactBopbl. PacTBOpUMOCTH BEIlIECTB B BOJIE bubmmorexa [TOK
' https://m.edsoo.ru/7f41837c
HacpimmenHnbie 1 HeHACHIIIIEHHBIE, Bubmorexa [TOK
71 KOHIICHTPHUPOBaHHBIC U pa30aBJICHHbIE

pacTBOpPBI

https://m.edso0.ru/7f41837¢c
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CriocoOsbl BBIPpaKCHUA KOHICHTpaIU

bubmuoreka [JOK

72 pacTBOPOB: MaccoBasi J0JI PpaCTBOPEHHOTO hitps://m.edsoo.ru/7f41837¢
BEIIECTBA, MOJIAPHAs] KOHIICHTPAIUs — '
[IpakTuueckas padora Ne 5 o reme
"[IpuroroBieHre pacCTBOPOB C ONPEICTEHHOM

73 MacCOBOH J0JIEN pACTBOPEHHOIO bubmmorexa [IOK
BeitecTBa. [IpUroTosieHne pacTBOPOB C https://m.edsoo.ru/7f41837c
ONpPENEIEHHON MOJIIPHOM KOHIIEHTPALMEN
pacTBOpEHHOTO BellecTBa"

74 Brruncnenus ¢ HCTIOIb30BAHUEM MTOHATHS bubnunoreka [JOK
«MaccoBasi JI0Jis BEIECTBA B PACTBOPE» https://m.edso0.ru/7f41837c
Brrunciienus ¢ NCNOIb30BAaHUEM TTOHSTHS

75 «MOJISIpHAs KOHIEHTPALUs PACTBOPEHHOTO bubmorexa HOK
BEIIECTBAY https://m.edsoo.ru/7f41837¢c

76 Ponp pacTBOpoB B IpUPOJE U )KU3HU bubnuorexa [JOK
gesoBeka. KpyroBopoT Bojibl B Ipupo/Ie https://m.edsoo.ru/7f41837c

77 3arpsi3HEeHUE TPUPOAHBIX BoA. OXpaHa u bubnunoreka [JOK
OYKCTKA MPUPOIHBIX BOJI. https://m.edso0.ru/7f41837c
B

BIMHCIICHNS C NCTIONB30BaHHEM rpauKoB Bubmorexa [IOK

8 PaCTBOPUMOCTH JUIA PACHCTOR https://m.edsoo.ru/7f41837c
pPacTBOPUMOCTH BEIIECTB — '

79 Brruncnenus ¢ nCNoab30BaHUEM MTOHITHS bubmuorexa [IOK
«MaccoBasi J0JIs BEIIECTBA B PACTBOPE» https://m.edso0.ru/7f41837c
B

BIMHCIICHHS C HCTIONB30BAHMEM TIOHSTHS Bu6morexa LIOK

80 «MOJIIpHAst KOHIIEHTPALIUS PaCTBOPEHHOTO https://m.edsoo.ru/7f41837¢

BEILIECTBA» - '
B
BIMHCIICHHA C HCTIONb30BAHHEM rpaduKoB Butmorexa [IOK

81 PacTBOPHMOCTH /I pacteTon https://m.edso0.ru/7f41837c
pacTBOPUMOCTH BEIIECTB — '

. bubnuorexa [JOK

82 O060011eHe U cUCcTeMaTU3alus 3HAaHUN 1

https://m.edsoo.ru/ff0d210c
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83 Kontponbnas padora Ne 3 mo teme bubmuorexka [JOK
"Bonopoa. Bona. PactBopsl. OcHoBanus" https://m.edsoo.ru/ff0d210c

84 OKcupl: COCTaB, KiIaccuUKaIus, bub6mmoreka [JOK
TPUBHUAJIbHBIC HA3BaHHUS https://m.edso0.ru/7f41837c

85 [Tonyuenue n XuMUYECKHE CBOMCTBA OKCHUJIOB bubmorexa HOK
https://m.edsoo.ru/7f41837c

86 [TonsiTHe 0 TUAPOKCHAAX — OCHOBAHUAX U bu6mmoreka [JOK
KHCJIOPOJICOICPIKAIIMX KHCIOTaxX https://m.edsoo.ru/7f41837c

87 ®u3nuecKue 1 XUMHYECKUE CBOICTBA KUCIOT bubmorexa OK
https://m.edsoo.ru/7f41837c

bubnunoreka [JOK
88 Hoxysenue kncnor https://m.edscIJJEJ.ru/7f41837c

. bubanoreka [IOK
89 Knaceuduranus ocnosarnii https://m.edsi.ru/7f41837c

90 [I1én04m, UX CBOWCTBA U CIIOCOOBI MOTYUCHHS BH6H_HOTeKa HOK
’ https://m.edsoo.ru/7f41837c

91 HepacTBOoprMBbIE OCHOBaHUs, UX CBOMCTBA U bub6nuorexa [IOK
CIOCOOBI TTOJTYUCHHS https://m.edsoo.ru/7f41837c

G2 xuvmeonae csotiersa nmomyeene. BuGmiorera 1K
[IpumeHeHne BaXXHEUIINX OCHOBAHUI https://m.edso0.1u/7141837¢

93 Comnu: cocTaB, KiIaccupUKaIus, bubnmuorexa [JOK
TpUBHAJIbHBIE HA3BAHUS https://m.edso0.ru/7f41837c

94 dusnvecKkue U XUMUYECKUE CBOVMCTBA COJIEH. bubmuorexa [JOK
[Mony4enwue coneit https://m.edso0.ru/7f41837c

95 I'eneTndeckas cBs3b MEXKy KlaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COCTUHECHUIT https://m.edso0.ru/7f41837c

96 [TpakTrueckast pabota Ne 6. Pemenue bubnnorexa [JOK

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC

https://m.edsoo.ru/7f41837¢c
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«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIUHEHUI

Brruucienus mo ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

97 MAaccChl MO0 U3BECTHOMY KOJIUYECTBY bubmorexa HOK
.. https://m.edsoo.ru/ff0d210c
BEIIECTBA, 00bEMY, MacCe PeareHToB Uin
MPOJYKTOB PEAKIIUU
Brruncnenust Mmacchl IpOAYKTa PEaKkiuu Mo
U3BECTHOH M HOTO M3 UCXO/HBIX
98 BZHleecCTBO BSH?[(E)?E(:)(;HBI:HZ p:(:Tzo;)i[a Bnbimorexa LOK
’ .. ’ https://m.edsoo.ru/7f41837c
COJIEpPXKAIIETO ONPEAETIEHHYI0 MACCOBYIO
JIOJIF0 PACTBOPEHHOTO BEIECTBA
99 "Ocosmme xaacon eoprameci Bubmiorera LIOK
. https://m.edsoo.ru/7f41837c
COETMHEHU I
100 [TepBbie MOMBITKY KJIacCU(PUKALIUT bub6nuorexa [IOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/7f41837c
101 ITonsiTve O rpymnIIax CXOIHBIX JIEMEHTOB bubmorexa HOK
https://m.edsoo.ru/7f41837c
102 DJIeMEHTHI, KOTOphIE 00pa3yoT aM(pOoTepHbIE bubnuoteka [JOK
OKCHJIBI U TUIPOKCH/IBI https://m.edsoo.ru/7f41837c
103 [Tepuoanueckuii 3akoH. OTKpbITHE bubnmoreka [JOK
[eproanyeckoro 3akoHa https://m.edso0.ru/7f41837c
KopoTkoneproaHasi ¥ JUIMHHOTICPUO THAST
104 (b((:g:/lm ?’[eeé)m?;ﬂ;emofﬁﬂcnc;el\:g o bubmorexa HOK
https://m.edsoo.ru/7f41837c
xumuueckux 3yemMenToB [[.M. MeneneeBa
but6mmorekxa [JOK
105 Heprozer u rpyre! https://m.edso0.ru/7f41837c
106 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB bubmiorexa LOK

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

107 Cocrap aTOMHBIX 51 https://m.edsoo.ru/7f41837¢c
108 N3oTOnbI Kak pa3HOBUIHOCTH aTOMOB bub6mmoreka [JOK
XAMHUUYECKOTO JIEMEHTA https://m.edsoo0.ru/7f41837c
bubmuoreka [JOK
109 DICKTPOHI https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
110 DJICKTPOHHas OpOUTAITH https://m.edso0.ru/7f41837c
111 DHepreTuyeckue ypoBHU U OyPOBHU bubmmorexa [IOK
aToma; S-, p-, d-opburanu https://m.edsoo.ru/7f41837c
112 DNEeKTPOHHBIE KOH(UTYPAIH U AIEKTPOHHO- bu6mmoreka [JOK
rpaduyeckue GopMyJibl aTOMOB https://m.edso0.ru/7f41837c
s | oo o oo B LOK
p . https://m.edso00.ru/7f41837c
ITepuonnueckoint cucremsl .. Mennaeneena
3aKOHOMEPHOCTU U3MEHEHUS painyca
114 aTOMOB XMMHYECKHX DJIEMEHTOB, bu6mmorexa [IOK
METATUITNYECKAX U HEMETAIIINYECKUX CBOMCTB https://m.edsoo0.ru/7f41837¢c
0 TpyMIaM U nmepuoaam
15 | xomriccsans aneweson s nopaOTaX 2 BuGmorera LIOK
proa https://m.edsoo0.ru/7f41837¢c
rpymmax
116 | ore momoemmto s Topmopmoesolt enenent Bumorexa LIOK
PHOA https://m.edso0.ru/7f41837c
JI.1. MenneneeBa
117 | Hepmomerccat enerenss wammmoemy BuGmorera LIOK
PHOA https://m.edsoo.ru/7f41837¢
9JIEMEHTOB JIJIS PAa3BUTHS HAYKH U TIPAKTUKH
118 DJIEKTPOOTPULIATETLHOCTh XUMHUECKUX bubmuoreka [JOK

9JICMCHTOB

https://m.edso0.ru/7f41837¢c
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bu6mmoreka [JOK

119 KoBasienTHas nossipHas CBA3b https://m.eds00.ru/7f41837¢
120 KoBasieHTHast HeMOJsIpHAs CBS3b E‘E/tlgsj?'?/(r);ee%asiorllfﬁ £41837¢
bubmuoreka [JOK
121 Honwas cBAsb https://m.edsoo.ru/7f41837c
199 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI bubnunoreka [JOK
BEIIIECTB https://m.edsoo.ru/7f41837c
123 Kpucranmmmaeckue u amop(dHbIe BemecTsa Eggg'?/(;;eelijasiorﬁﬂ £41837¢
124 THUnbI KPUCTATIITNYECKUX PEIIETOK U UX bubnunoreka [JOK
XapaKTePUCTHKH https://m.edso0.ru/7f41837c
[IprunHbI MHOrOOOpa3us BELIECTB, Bubnuotexa LIOK
125 3aBUCHMOCTbH CBOMCTB BEILIECTB OT COCTaBa U https://m.eds00.ru/7f41837¢
CTPOEHHUS — ]
bu6mmoreka [JOK
126 Crenenb okucneHis https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
127 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH https://m.edsoo.ru/ffod210c
128 XHUMHUYECKUE JJIEMEHTBl — OKUCIIUTENIN U bub6nuorexa [IOK
BOCCTAQHOBHTEIIH https://m.edsoo.ru/7f41837c
CocraBrieHue ypaBHEHUN OKUCITUTEIHHO- Bubmiorexa [IOK
129 BOCCTAHOBUTEJIBHBIX PEAKIIN, METOL https://m.eds00.ru/7f41837¢
3JIEKTPOHHOTO OajaHca — ]
Brruncnenus mo ypaBHEHHUSIM XUMHYECKOU
PEaKIu: KOJIMYECTBA BEIIECTBA, 00bEMa, Bubmorexa [TOK
130 MAacChl 110 H3BECTHOMY KOJMYECTBY

BeIllecTBa, 00BEMY, Macce peareHTOB WK
MIPOJIYKTOB PEAKIINH

https://m.edsoo.ru/7f41837¢c
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Brruucnenus npocteiein MoJaeKyJJIapHOU

bubmuoreka [JOK

131 (opMyIIBI BelecTBa Mo W3BECTHBIM 1 https://m.eds00.ru/7f41837¢
MacCCOBBIM JIOJISIM 3JIEMEHTOB

N bubnmoreka [JOK

132 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1 hitps://m.edsoo.ru/7f41837¢
133 Kontponbnas padora Ne 5 mo teme 1 bubmuoreka [JOK

"CtpoeHue aToMa. XUMHUECKasi CBSI3b" https://m.edsoo.ru/7f41837c
. bubmmoreka [JOK

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

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

136 PesepBHbtii ypok . https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME
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9 KVIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

No
11;11 Tema ypoka Beero Kontpoanunie IlpakTnueckme 00pa3oBaTelbHbIC
padoTbI padoThbI pecypcbl
bu6mmoreka [JOK
1 CTpoetie aToMon . 0 0 https://m.edso0.ru/7f41a636
2 EIZCKHTGIE)CI){BI:S(H(I; Hg;;;;:; ZJ;;SII({)II;MMaHHX 1 0 0 bubmorexa [IOK
p p https://m.edso0.ru/7f41a636
MIEPHOIOB
3 Oco0eHHOCTH 3aI0JIHEHUS YJICKTPOHHBIX 1 1 0 bubnuorexa [JOK
opbOuTaeil aToMOB OOJIBIINX IIEPHUO/IOB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
4 CrereHb OKUCIICHUS U BAJICHTHOCTH 1 0 0 https://m.edsoo.ru/7f41a636
N bubmuoreka [JOK
> BHIE! XHMITCCKOHR CBA3H ! 0 0 https://m.edsoo.ru/7f41a636
OOMeHHBIN U TOHOPHO-aKLIENITOPHBIN
6 MEXaHU3M 00pa30BaHUs KOBAJICHTHON 1 0 0 bubnunoreka [JOK
CBsI3U. MeXMOJIEKYISIpHBIC https://m.edso0.ru/7f41a636
B3aMMOJICICTBHS
7 ocoGennocrn crpoerun spreranmseci ) ) 0 ubmorera LIOK
. P P https://m.edsoo.ru/7f41a636
pemeToK
y | e oo oot | ; o B oK
P . P A https://m.edsoo0.ru/7f41a636
XUMHUYECKOU CBS3H
9 Knaccudukanmst XaMUIecKuX peakifi 1mo 1 0 0 bubnmuorexa [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/7f41a636
10 DHepreTuka XUMUYECKUX PEaKLIUi. 1 0 0 bubnmoreka [JOK
TernoBo# 3 (HeKT XUMUYECKON peaKIiu https://m.edso0.ru/7f41a636
11 3akoH ['ecca u ero ciencreus 1 0 0 Eubmaorexa OK

https://m.edsoo.ru/7f41a636
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Boruncienus 1o TepMOXUMHUYECKOMY
YPaBHEHHUIO peaKkiuu: TermioBoro 3¢ dexra
XUMHUUYECKON PEaKIMHU 110 KOJIUYECTBY

bubmuoreka [JOK

12 BEIIIECTBA, MACCe WM 00BEMY https://m.edsoo.ru/7f41a636
IIPOPEArupoBaBIIETO WK
00pa30BaBIIETOCs BEIECTBA
13 [ToHsITHE O CKOPOCTH XUMUYECKOM bubmuoreka [JOK
peakin. 3aKOH JICHCTBYIOIIMX MacC https://m.edsoo.ru/7f41a636
14 Dueprus aktuBanuu. [lonstue o karanumse. bubmmoreka [JOK
®depmenThl. MTHrHOUTOPEI. https://m.edsoo.ru/7f41a636
15 ®axTOopHI, BIUSIONIAE HA CKOPOCTh bubnnoreka [JOK
XMMHUYECKON peaKinuu https://m.edso0.ru/7f41a636
16 [IoHATHE 0 XMMHYECKOM PAaBHOBECHH, bubmmorexa [IOK
npunun Jle [atense https://m.edso0.ru/7f41a636
@DakTOpPBI, BIUAIOIIME HA COCTOSIHUE
17 Tporuowmposase noamossoc ubmiorera LIOK
. https://m.edso0.ru/7f41a636
MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B
Pa3JIMYHBIX YCIOBHSIX
18 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edsoo.ru/7f41a636
19 BaxHble OKHCIUTENN U BOCCTAHOBUTEH. bubnnoreka [JOK
[TepmaHTaHat Kaus https://m.edso0.ru/7f41a636
CBoliCTBa IPOCTHIX BEIIECTB — METAJIJIOB
20 1 HEMETAJJIOB, KUCJIOT U COJIE — B CBETE bubmuorexa [JOK
NPE/ICTaBICHUN 00 OKHCITUTEIHHO- https://m.edso0.ru/7f41a636
BOCCTAHOBUTEJIBHBIX PEAKLIMIX
[IpakTuueckas padora Ne 1. Perenue
21 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [JOK

«OKHCIATENLHO-BOCCTAHOBUTEIILHBIE
peaKIum

https://m.edsoo.ru/7f41a636
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KonTtponsnas padora Ne 1 o teme

22 «OCHOBHBIEC 3aKOHOMEPHOCTH MPOTCKAHUS buGmorexa LIOK
. https://m.edso00.ru/7f41a636
XUMHUYCCKUX peaKL[I/II/I»
23 PacTBOpenue kak (pU3NKO-XUMHUECKUI bubmuoreka [IOK
poIece https://m.edsoo.ru/7f41a636
24 DNEKTPOIUTHI U HEITEKTPOIUTHI bubmorexa HOK
https://m.edso0.ru/7f41a636
25 Teopust SMEKTPOIUTHUCSCKON TUCCOITUAIIIN buGmorexa LIOK
https://m.edso0.ru/7f41a636
26 HNonnoe npousBesieHue BO/IHI. bu6mmoreka [JOK
BopopoHblii mokasareib https://m.edso0.ru/7f41a636
97 DIIEKTPOTUTHYECKAs JUCCOLMAIINS KUCTIOT, bu6mmoreka [JOK
OCHOBaHHUI U COJICH https://m.edso0.ru/7f41a636
bu6moreka [JOK
28 Peaxuuu norHoro oomena https://m.edsi.ru/7f4la636
| Cocheme o onomanh cons Bumorers 110K
. https://m.edso0.ru/7f41a636
AIEKTPOIUTUYECKON TUCCOITUAITUT
30 KauecTBeHHBIE peakny Ha HOHBI bubmorexa HOK
https://m.edso0.ru/7f41a636
0 oy s 10 T Bu6miorera LIOK
https://m.edso00.ru/7f41a636
«DIEKTPOIUTUYECKAS TUCCOITUATIHS
32 I'maponus coneit bubmorexa HOK
https://m.edso0.ru/7f41a636
33 Wonubie ypaBHEHUS THAPOIN3A COJICH bubmmorexa [TOK
https.//m.edso00.ru/7f41a636
[IpakTuueckas padora Ne 3. Perenue Bubmorexa [IOK
34 JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME

«I'maponus cosein»

https://m.edsoo0.ru/7f41a636
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Brranciaenus Macchl MMpoAYyKTa pCaKuu 1o
HW3BECTHOM Macce OAHOI'O U3 NCXOJHBIX

bu6mmoreka [JOK

35 BCIUECTB, BIATOTO B BUAC PacTBOPA, https://m.edsoo.ru/7f41a636
COJIeprKalIero onpeneaEHHYI0
KOHIICHTPAIMIO PACTBOPEHHOTO BEIIECTBA
KonTponbHas ta Ne 2 o Tem
36 ":‘?J'ICII:;)[J)IOJII/?TI/II‘);?J(I)(;:I J;Hccoznzup?ﬂ. Eubmiorexa OK
" https://m.edso00.ru/7f41a636
XUMHUYECKUE PEAKIIMU B PACTBOpPAX
37 OO61mas xapakTepucTUKa HEMETAIIIOB bubimorexa LIOK
https://m.edsoo.ru/7f41a636
38 OO01mas XapakTeprCTHKA raJIOTCHOB bubmorexa [IOK
https://m.edsoo.ru/7f41a636
39 XuMHUYECKHe CBONCTBA raJIoOreHORB. bubmuoreka [JOK
XuMHYECKHE CBOMCTBA XJIOpa https://m.edsoo.ru/7f41a636
40 Xnoposogopo. ColisiHast KHCITOTa bubmmorexa HOK
' https://m.edsoo.ru/7f41a636
41 oryecmne commoi xororss, nsyuere Bufmorexa I1OK
N o ’ https://m.edso00.ru/7f41a636
€€ CBOMCTB
42 ITonsATHE O KUCIOPOACOAEPIKALLNX bu6nuorexa [IOK
KHCIIOTaX XJIOpa M UX COJISX https://m.edso0.ru/7f41a636
g | ey o B LOK
’ https://m.edsoo.ru/7f41a636
H30BITKE
44 Baxwneimme coequHeHns XJ10pa 1 UX bubnnorexa [JOK
HAX0XJICHHE B IPUPOJIC https://m.edso0.ru/7f41a636
45 OO0mias xapakTepucTrka 3J1eMeHTOB VIA- bubnmuorexa [JOK
TPYIIIBI https://m.edsoo.ru/7f41a636
16 CrtpoeHnue u CBOMCTBA MPOCTOT0 BEILIECTBA bubnmoreka [JOK
cepbl. AJUIOTPOIHBIE MOAU(DUKAIIMN CEPBI https://m.edsoo.ru/7f41a636
47 CepoBonopo, cTpoeHue, pu3ndeckue u bubmuorexa [JOK

XUMHUYECKUE CBOMCTBA

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

48 Oxemer cepp! https://m.edsoo.ru/7f41a636
49 CepHucTast KUCI0TA U € CONn bubmorexa LIOK
) https://m.edsoo.ru/7f41a636
50 CepHas KUCJIOTa U €€ COJIn bubmorexa [IOK
https://m.edsoo.ru/7f41a636
51 [IpoMbIIEHHOE TTOJTYYE€HHE CEPHOMN bubmuorexka [JOK
KHUCIIOTHI https://m.edsoo.ru/7f41a636
o | Do oman S e B LOK
. https://m.edsoo.ru/7f41a636
OKPYXKAIOIICH CPeJIbl COSTMHCHUSIMU CEPhI
Brruncnenust Mmaccol IpOAYKTa PEaKIuu Mo
53 M3BECTHOM MaccoBOil (00bEMHOI) 071 bubmmorexa [IOK
(%) ero BbIXO/Ia OT TEOPETUUCCKU https://m.edsoo.ru/7f41a636
BO3MO>KHOT'O
Brruucnenus MmaccoBoit (00BEMHOI) T0TH
54 (%) BBIXOAA MPOIYKTA PEAKIIUU TTO bu6mmoreka [JOK
U3BeCTHOMU Macce (00bEMY) HCXOTHOTO https://m.edso0.ru/7f41a636
BEIIIECTBA U MPOIYKTa peaKkiuu
55 OO01mmas xapakTepucTuka 31eMeHToB VA - bubnmnoreka [JOK
TPYIIIBI https://m.edso0.ru/7f41a636
56 A30T, pacpocTpaHeHue B IPUPOJIE, bubnuorexa [JOK
dbusznyecKrue 1 XUMUYECKHE CBONCTBA https://m.edso0.ru/7f41a636
57 AmMHaK, ero pu3nvecKue 1 XMMUYECKHe bubmuorexa [IOK
cBOiicTBa https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
58 o ammonms https://m.edsoo.ru/7f41a636
59 Horyacnne e msyacme er ubmorera LIOK
ol ’ https://m.edso00.ru/7f41a636
CBOWCTB
60 Oxenpt asora (I, 11, 111, IV, V) bubmmorexa [TOK

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

61 A3zoTHCTas KUCI0Ta. A30THAsI KUCTIOTA https://m.eds00.ru/7f41a636
62 [IpoMbIIEeHHOE TTOJTyYE€HHE a30THOM bubmuoreka [JOK
KHCIIOTHI https://m.edsoo.ru/7f41a636
o | e, s BuGorera LOK
https://m.edsoo.ru/7f41a636
COCIMHEHUSIMU a30Ta
64 ®docdop, ammoTporHbIe MOTUPUKAIIAN bubmmoreka [JOK
dochopa https://m.edsoo.ru/7f41a636
65 Oxkcunst pocdopa (I, V) u pochopnas bubnnoreka [JOK
KUCIIOTA https://m.edsoo.ru/7f41a636
o | mommes e yrpena: B LOK
https://m.edsoo.ru/7f41a636
COCIMHCHUSIMU a30Ta U docdopa
67 VYrnepon, ero atioTponHble MOIUPUKAIIUN bubnmnoreka [JOK
¥l CBOMCTBa https://m.edsoo.ru/7f41a636
Oxkcupl yraepoja, ux pu3ndeckue u
68 XHUMHUYECKHE CBOMCTBA. DKOJOTHUYSCKHE bu6mmoreka [JOK
npo0JIeMbl, CBA3aHHBIC C OKCHIOM https://m.edso0.ru/7f41a636
yriepoaa (1V)
o | ke o sk B 10K
o7 https://m.edso00.ru/7f41a636
M3YUYEHUE €ro CBOMCTB
70 VYronbHast KUCI0Ta U €€ CoNn bubmorexa [IOK
https://m.edsoo.ru/7f41a636
p | e oo B LOK
https://m.edsoo.ru/7f41a636
COEIMHEHUSIX yIiiepoaa
79 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOIOB U bubnmoreka [JOK

UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

https://m.edso0.ru/7f41a636
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ITonsiTue 0 OMOJIOrHYECKHU BaXKHBIX

73 OpPraHWYECKHUX BEIIECTBAX — KUPaX bubmorexa [IOK
’ https://m.edsoo.ru/7f41a636
Oesikax u yriieBogax
74 Kpewmnuii, ero puznyeckre 1 XuMHIECKUE bubmuoreka [IOK
CcBOiicTBa https://m.edsoo.ru/7f41a636
75 Oxkcua kpemuus (1V), kpemaneBas bubmuoreka [JOK
KHMCJIOTA, CHJIMKATEI https://m.edso00.ru/7f41a636
bubmuoreka [JOK
76 bop. bopra kucrora https://m.edsoo.ru/7f41a636
[TpakTuueckast pabota No7. Pemenue
77 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmoreka [JOK
«Bakueiinne HeMETaUIbI K UX https://m.edsoo.ru/7f41a636
COCITMHEHUS)
Brruncnenust maceol (00bE€Ma; H.Y.)
N KT KIIMH 110 TAHHOW M
78 (fgngy;lPIES)?OEHOFOOB?fHCC(;Ba o bubmiorexa HOK
- ’ https://m.edsoo.ru/7f41a636
COJIEPIKAIIEeTo OMPeIeIEHHYI0 MaCCOBYIO
JIOJIIO TIPUMECEN
| o o3 e B 10K
https://m.edsoo.ru/7f41a636
COCTUHEHUS.
OO01mas xapakTepucTUKa XUMUIECKIX Bubmorexa [IOK
80 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX https://m.eds0o.ru/7f41a636
nonoxenus B [ICXD JI.U. MenaeneeBa S '
bubmuorexa [JOK
81 Meramter A- 1 b-rpymn https://m.eds00.ru/7f41a636
MeTtamudeckast CBsI3b U METAJUTHYECKasT
82 KPUCTAIIIMYECKAast peléTka. 3aBUCUMOCTh bubnmoreka [JOK
(GHU3MYECKUX CBOWCTB METAJIIOB OT https://m.edso0.ru/7f41a636
CTPOEHUS KPUCTAIIOB
83 OO61ure XuMHUYECKHE CBOMCTBA METAJLIIOB bubmorexa HOK

https://m.edsoo.ru/7f41a636
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O611me cnocoObl MOTyYeHHsI METAJLIOB,

bubmuoreka [JOK

84 metamuryprust. CIuiaBbl https://m.edsoo.ru/7f41a636
g | oo pemaos s pemopns o B morea 0K
https://m.edsoo.ru/7f41a636
METaJIJIOB
86 Brrunciienus o ypaBHEHHSIM 3JIEKTPOIU3a bubmuoreka [JOK
pacIlIaBOB U paCTBOPOB BEIIIECTB https://m.edsoo.ru/7f41a636
87 [ToHsiTHE O KOPPO3UU METAJLIOB bubimorexa LIOK
https://m.edsoo.ru/7f41a636
B nenomsosamen pesens cnoren uGaorexa LIOK
. https://m.edsoo.ru/7f41a636
YpaBHECHHIA
89 PaznuuHple THITBI BRIYUCIICHHUH TI0 bubmuoreka [JOK
YPaBHCHHUSIM XMMUYECKHX PCAKI[HIA https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
90 Mertannsl A-rpyni. [llerouHbie MeTaNIbI hitps://m.edsoo.ru/7f41a636
91 Haxoxnenue B mpupone. CoiicTBa bubnuorexa [JOK
[IEJIOYHBIX METAUIOB https://m.edso0.ru/7f41a636
92 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmorexa LIOK
https://m.edsoo.ru/7f41a636
93 [IlenouHo3eMenbHBIE METAILIBI bubmorexa HOK
https://m.edsoo.ru/7f41a636
94 Baxneimmue coeTMHEHNUS KabIIHs, bu6mmorekxa [OK
CBOWCTBA, IPUMEHEHHE https://m.edsoo0.ru/7f41a636
95 JK&cTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/7f41a636
o | Lommemmerdor o o B orea 10K
" https://m.edso00.ru/7f41a636
yCTpaHEHUS
97 AJTEOMIHI bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636
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AmdoTepHbIe CBOICTBA OKCHA U

bubmuoreka [JOK

98 THIPOKCHIA ATFOMUHUS https://m.edso0.ru/7f41a636
99 OO0m1as xapakTeprucTuKa MeTauIoB b- bubmuoreka [JOK
rpyrmn (MOOOYHBIX MOTPYIII) https://m.edsoo0.ru/7f41a636
100 [IepBoHavasbHBIC IPEACTABICHUS O bubmmorexa [IOK
KOMIUIEKCHBIX COEUHEHUAX https://m.edso0.ru/7f41a636
bu6mmoreka [JOK
101 Mex 1 cepedpo https://m.edsoo.ru/7f41a636
102 [IpencraBneHuns 06 aMMHAYHBIX bubmuoreka [JOK
KOMILIEKCaX cepedpa u Meau https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
103 Hu https://m.edsoo.ru/7f41a636
104 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THJPOKCH/IA [TMHKA https://m.edso0.ru/7f41a636
bu6mmorexa [IOK
105 Keneso https://m.edsoo.ru/7f41a636
106 OKcuIbl, THAPOKCHIBI U comn sxene3a (1) bubmuorexa [JOK
u xenesa (I11) https://m.edso0.ru/7f41a636
bu6mmorexa [IOK
107 UyryH u cTanp — CILJIaBbI JKele3a https://m.eds00.ru/7f41a636
108 suenepmventatm sata o tove Babmoreka LIOK
N https://m.edsoo0.ru/7f41a636
«BakHeWIne METaJUTBl M KX COCTUHCHHS
o | Do ermesede Busorea 101
o https://m.edsoo0.ru/7f41a636
YpaBHECHHIA
110 PaznuyHble TUIBI BEIYMCIICHUN 110 but6mmorekxa [JOK
YPaBHEHHUSIM XUMUYECKUX PEaKIHii https://m.edsoo0.ru/7f41a636
111 KonTtponsHas padora Ne 4 mo Teme bubnmoreka [JOK

«BaxHenIme MeTauIbl U UX COCIUHEHUS)

https://m.edso0.ru/7f41a636
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Be3omnacHoe ncronb30BaHue BEMIECTB U

bubmuoreka [JOK

112 XUMHYECKHX PEaKIUii B OBITY https://m.edsoo.ru/7f41a636

113 HoBbie MaTepuaibl U TEXHOJIOTHH. bubmuoreka [JOK
[TpuHIUIIBI «3eIEHON XUMUI https://m.edso0.ru/7f41a636

bubmuoreka [JOK

114 XUMEHS H 3/10pOBEC https://m.edsoo.ru/7f41a636
XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIen

115 cpensl. [lonsTue o npeaenbHo bubmmoreka [JOK
JIOMYCTHMOW KOHIICHTPAI[H BEIIIECTB https://m.edso0.ru/7f41a636
(I1IK)
DKOJIOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C

116 COEIMHEHUSIMU YTJIEPO/Ia, a30Ta, CEPHI, bubnnoreka [JOK
TOKENBIX MeTaI0B. Pojis XxuMuu B https://m.edso00.ru/7f41a636
PEIICHUH KOJIOTHYECKUX MPoOIeM
Ilepronnueckuii 3akoH u [lepuoanueckas BuGmmotexa LIOK

117 CHUCTEMa XMMUYECKUX DJIEMEHTOB B CBETE https://m.eds00.ru/7f41a636
TEOPUHU CTPOCHHS aToMa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

118 XUMHUYECKHUX DIIEMEHTOB U UX COSTUHEHUN Eggg?/%eezzior{fﬂ 412636
B [IEPUOJIAX U TpyHIax — '
CtpoeHue BelecTBa B TBEPIOM, JKUKOM H

119 ra3o00pa3HOM COCTOSTHUH. Buabl Eggg?lﬁeezzggﬁﬂ 112636
XUMHUYECKOU CBS3H

120 Knaccudukanus XuMHUECKUX peaklui mo bubnnorexa [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/7f41a636
[IporHo3upoBaHue BO3MOKHOCTU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Butmorexa [IOK

121 pa3IMYHBIX YCIOBHUAX HA OCHOBE https://m.eds00.ru/7f41a636
MPEJCTABICHUN XUMUYECKON KUHETUKHU U — .
TEPMOIMHAMHUKH.

192 XUMHUYECKUE PEAKIIUU B PaCTBOpAX. bubmuorexka [JOK

I'maoponus coneit

https://m.edsoo.ru/7f41a636
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CBolicTBa KMCJIOT, OCHOBAHUH U COJIEH B

bubmuoreka [JOK

123 CBETE TPEACTABIICHHHI 00 https://m.edsoo.ru/7f41a636
AIEKTPOJUTUYECKON AUCCOLIMALIIHI
124 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakiuu. DIEKTPOIIH3. https://m.edsoo.ru/7f41a636
- [Tpaktuueckas padora Ne 10. Pemenue Buborexa [IOK
PRCTICPUMEHTAILIBIX 38/ MO TEME https://m.edsoo.ru/7f41a636
«XUMHUYECKUE PEAKITUI
196 [TpakTuueckas padota Ne 11. Pemenue Bubnorexa [IOK
OKCTICPUMEHTAILIBIX 38/ MO TEME https://m.edsoo.ru/7f41a636
«Mertaibl, HEMETAJIbl U UX COSTMHEHUS»
. bubmuoreka [JOK
127 Pesepaibiii ypox https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
128 PesepaHbiit ypox https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
129 PesepaHbiit ypok https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
130 PesepaHbiit ypox https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
131 PesepaHbiit ypok https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
132 Pesepaibili ypox https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
133 PesepaHtiit ypox https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
134 PesepaHblit ypok https://m.edsoo0.ru/7f41a636
. bubnmoreka [JOK
135 PesepaHeiit ypox https://m.edsoo.ru/7f41a636
136 PesepBHbIil ypok bubmorexa [TOK

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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