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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O XUMHH OCHOBHOTO oOmiero oOpazoBaHus (YriayOJI€HHBIA YPOBEHD)
COCTaBJIeHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM
porpamMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mpeacraBieHHbIx B @I'OC OOO, c yderom
benepanbHON paboueii mporpaMMbl BOCITUTAHHS.

[Iporpamma o XuMun pa3padboTaHa C HeNIbI0 OKa3aHUs METOINYECKOM TOMOIIN YUUTEIIO B
co3iaHuM paboueil mporpaMmbl 10 y4eOHOMY MPEIMETY.

[IporpaMmma mo xXuMHUM [a€T MpeACTaBIEHHWE O LENsIX, OOmIel cTpareruu Oo0ydeHws,
BOCIIUTAHUS W PAa3BUTHS OOy4alOMIMXCA CpPEICTBAaMU Y4YeOHOro TMpeaMeTa, OIperesnseT
00s13aTeNIbHOE TIPEAMETHOE COZIepPIKaHue, ero CTPYKTYpPY MO pas3zieiaM M TeMaM, pacripeaeieHue
110 KJ1accaM, PeKOMEHIyeMYIO MTOCIIEI0BAaTEIbHOCTh N3YUEHUS XUMUHU C YIETOM MEXKIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKM Y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcs. B mporpaMMe 1mo XUMHHM YYUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOro MpeaMmeTa B
peanu3anyy TPeOOBaHWA K IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM
pe3yabTataM oOy4yeHHss U B (POPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOMN
JESATETLHOCTH 00YYaIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEp KAHMUS.

W3ydyeHne XWMHM Ha YPOBHE OCHOBHOTO 00Imiero oOpa3oBaHHs OPHEHTUPOBAHO Ha
OOIIEKYTbTYpHYIO ~ TIOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHYECKHX
OpPUEHTHPOB, Pa3BUTHS HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH M HMHTEPECOB OOYYaIOUIUXCs, Ha
MPOJIOJDKEHHE 00yUeHHUs Ha YPOBHE CPEHEr0 0011Iero 00pa3oBaHus.

3HaHME XUMUU CIIY>)KUT OCHOBOH U1l JOPMHUPOBAHUS MUPOBO33PEHUS 00YyUaroIIerocs, ero
NpEeCTaBICHUN 0 MaTepUAILHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
NPECTaBICHUS O MPEBPAILECHUAX YHEPTUN U BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS II100aTbHBIX
npoOjeM  yCTOMYMBOTO  Pa3BUTHS ~ YEJIOBEUECTBA —  CBIPbEBOM,  DHEPreTHYECKOM,
MPOJIOBOJILCTBEHHON  TIpo0sieM, MpOOJIeMBl  AKOJOTHYECKOH  0O€30macHOCTH,  MpoOJieM
3/IpaBOOXPAHEHHUSL.

N3ydyenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH Il caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH 00YYAIOIIUXCsl, UX O0IIeH 1 PyHKITMOHAIBPHOU IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOH  NeATeNbHOCTH,  OKCIEPUMEHTANbHBIX U
HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak MU B

poeCCHOHATLHOMN IeATEILHOCTH;



3HaKOMHUT CO clielr(UKON HAYyYHOTO MBIIIJICHUS, 3aKJIaIbIBAE€T OCHOBBI IIPECTABICHUN O
€IMHCTBE MPUPOABI U YEJIOBEKa, SBJSETCS KIIIOYEBBIM 3TAroM B (hOPMUPOBAHHH €CTECTBEHHO-
HAY4YHOH IPaMOTHOCTH 00yYaroInXCs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUAM, K TPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00yJaromuxcs.

JlaHHble HampaBieHUS B OOYyYEHMHM XUMHM O0ECIEuMBaIOTCS creun(UKOi coiepikaHus
npeaMeTa, KOTOPbI SIBISEeTCS MeAarornyeckd aJalTUPOBAHHBIM OTPA)KEHUEM OIpeIeIeHHOrO
JTana pa3BUTUS XUMUH.

VYray6néHHbIN Kype XUMHHM OCHOBHOTO 00IIIero o0pa3oBaHUsl OpUCHTHPOBAH HAa OCBOCHHE
00y4JaOIMMHUCS CHUCTEMBI MEPBOHAYATBHBIX MOHSATHH XWMHH, OCHOB HEOPTraHUYECKOW XHMHH,
OCHOBOIOJIATalONIUX MpPEJICTaBICHU oOOImell XUMHM U OTAENbHBIX 3HAUYUMBIX MOHATHUN
OPraHNYEeCKON XUMHH.

CrpykTypa conepkaHHs MMPOrpaMMbl 10 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. Conep’kaHHe CKIIAIBIBACTCS M3 CHUCTEMBI MOHSATHH O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
OpraHU30BaHbl MO MPUHIUIY MOCIEA0BATEIHLHOTO PAa3BUTHS 3HAHUM Ha OCHOBE TEOPETHYECKHUX
IPECTaBICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

ITepuoanueckoro 3akona /.M. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3U;

NpEeCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B PaCTBOPAX;

0 XMMHUYECKON KHHETUKE U TEPMOJAMHAMUKE.

B ocHOBy TeopeTHUeCKMX 3HAaHUN TMOJIOKEHbl SMIIUPUYECKH TOITYYEHHbIE (DaKThI.
Teopetnueckue 3HaHHUS Pa3BUBAIOTCSA IOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYromMy U
o0ecreynBaroT 00y4aroIUMCs BO3MOXKHOCTb OOBSCHATH M MPOTHO3UPOBATH CBOWCTBA, CTPOCHHE
¥ 00JIaCTH MPAKTUYECKOTO MPUMEHEHUS H3y4aeMbIX BEILECTB.

OcBoeHue copepxKaHus IPOrpaMMBbl 110 XUMHUHU NIPOUCXOIUT C UCTIOJIb30BAaHUEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4EOHBIX NMPEAMETOB: OKpYKaIOIUW MUp, Ouonorus, ¢puznka, MaTeMaTHKa,
reorpadusi, TEXHOJIOTUS, UCTOPHSL.

[Iporpamma ocHOBHOTO 00IIEro oOpazoBaHHst TO XUMHUH (YIIyOJIEHHBIA YPOBEHD)
OPUEHTHpPOBAaHA Ha COXpaHEHHE (YHIAMEHTAIBHOTO XapakTepa 00pa3oBaHUsA, CIECIH(PUKA
y4eOHOTro TIpeaMeTa U 00ECIICYCHHE YCIIENTHOTO OOYUYEeHHS Ha CICIYIOIIEM YPOBHE 00pa3OBaHMS.

B nporpammMe o XuMum peagn3yercsi pa3BUBaIoOIIas U MPaKTHUECKasi HAIIPABICHHOCTh 00yUeHHS



xumud, nuddepeHimanis o0ydeHns, BKIroYaronas npoGuiIbHYI0 TOATOTOBKY 00yYaOmUXCs 1
nocyeayolee caMoonpeiesieHre B BEIOOpe HanpaBieHUs 00yueHHsl B PO UIBHBIX Kiaccax.

VYrany6néHHoe n3ydeHHEe XHMHUHM CIIOCOOCTBYET pealu3aluu 3agad MpodeccCHOHATbHON
OpUEHTAIlMM M HaIlpaBJICEHO Ha TMPEAOCTaBICHHE BO3MOXHOCTU KaXJAOMy o0O0ydaromemycs
IPOSBUTH CBOM HHTEJUIEKTyaJlbHble M TBOPYECKHUE CHOCOOHOCTH NpPU H3YYEHHH Y4eOHOTO
npeaMera, HeoOXOIMMble Ui NPONOJDKEHHsS OOpa3oBaHUS M JalbHEHMIIEH TpymoBon
NeSITeTbHOCTH.

[Tporpamma nmo xumuu (yriayOn€HHBIM ypOBEeHb) MpeAHAa3HAuY€Ha JUIsl MCIOJIb30BaHUS B
00pa3oBaTeNbHBIX  OpPraHM3allMAX, PEATU3YIOMUX TporpaMmbl  audPepeHITMPOBAHHOTO
(yriay6néHHoro, mpouIbHOT0) U3Y4YEeHUS OTJIEIBbHBIX YUeOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O
o0rmiero oOpa3oBaHusl.

O6pa3zoBarenbHble GYHKIIMA XUMHH, U3y4aeMOl Ha yIiyOJIEGHHOM YPOBHE, pEaTu3yIOTCs B
npouecce (GOPMUPOBAHUS 3HAHUI OCHOB XMMHYECKONW HAayKH Kak oO0JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, O0JIACTH MPAKTHUUYECKOW AEATENbHOCTH YElIOBEKa M OAHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYphl. 3agaua y4yeOHOro MpeaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW — BOKHEUIINX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKHUX TOJOKCHHM,
JIOCTYITHBIX OOO0OIIEHNI MHPOBO33PEHUECKOr0 XapaKTepa, s3bIka HayKH, B TMPUOOIICHUH K
HAYYHBIM METOJIaM NIO3HAHUS NPU U3YYEHUH BEIIECTB M XMMUYECKHX pEaKInii, GOpMHUPOBAHUU U
Pa3BUTHH TMO3HABATEIbHBIX YMEHHUH U CIOCOOOB JEATEIBHOCTH W MX HMPUMEHEHHUU B Y4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUU MPABHII 0€30MacHOro
oOpallieHus ¢ BelIeCTBaMU B TOBCETHEBHOM JKU3HH.

Henu w3ydeHUs XHUMHUU OTPaKAIOT HANpaBIEHHOCTh OOy4YeHHMS Ha pa3BUTHE U
CaMOpa3BHUTHE JINYHOCTH, GOPMHUPOBAHUE €€ UHTEIUIEKTA U 00IIeH KyJIbTypHI.

W3ydyeHne XMMHUH HAIIPaBJICHO Ha TOCTUXKEHUE CIEAYIOIUX LIeTeil:

dbopMUpOBaHHE HHTEIIEKTYaJIbHO Pa3BUTONW JMYHOCTH, FOTOBOM K CamM000Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO PELICHUH, CIIOCOOHOH aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

dbopMUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUNA KaK KOMIIOHEHTAa €CTeCTBEHHO-HayYHOU
KapTUHBl MHpa, KaK OCHOBBI Ul MOHUMAaHHUS XMMHYECKON CTOPOHBI SIBICHHM OKPY’KaIOILIETro
MHpa, OCBOCHUE S3bIKA HAYKH;

npuoOuieHne o0yJarmuxcs K caMOCTOSTEIbHOM M03HABATEIbHON U MCCIIEI0BATENbCKON
NEeSTeNIbHOCTH, K Hay4HbIM MeToJaM IMo3HaHUs, (OPMUPOBAHHE MOTHBAIMM M pPa3BUTHE

CIOCOOHOCTEN K N3YUEHHUIO XUMUM;



dbopmupoBanne 00mIeH (PYHKITMOHAITHPHOW U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
YHClie YMEHUN 00BSCHSATH U OLIEHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT,
MOJTyYEHHBIC MPU M3yYEHUU XUMHUU, TMPUMEHSATh UX IMPHU PEIICHHH MPOoOJieM B MOBCEIHEBHOMN
YKU3HU U TPYJIOBOM NIEATENbHOCTH;

pa3BUTHE y OOydYaroIMXCs HHTepeca K HM3YUYEHHI0O XUMUU M cdepam NeaTerabHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOPMIS U
HATPABIEHHOCTH JAJIbHEUIIIETO 00yUCHUS;

OCO3HAHHE IEHHOCTH XHMHUYECKUX 3HAaHUW B KU3HU 4YeJIOBEKa, MOBBIIICHHE YpPOBHS
SKOJIOTUYECKOW KYJIbTYpbl, HENPUITUE NEHCTBUH, MPUHOCAIIUX BpPEIl OKPYXKAIOIIEH cpeae u
3710pOBBIO JIIOACH;

nproOpeTeHne O0yJYaAIOITUMUCS OIbITa CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JIJIsl pa3IUYHBIX BUJOB JI€ATEIbHOCTH.

Ha yrny6nénnoe n3ydenne ydeOHOTo mpeaMera « XUMHs» OTBOIUTCS 1mo 136 vacoB B 8 (4
yaca B Hezenmo) u 102 yaca B 9 knaccax (3 yaca B HEZEJI0), TO €CTh 2 4Yaca B HEJIENIO 3a CUET
obs3arensHO yacTi OOIT OO0 u 2 yaca (8 knacc) u 1 gac (9 knacc) 3a cuér gwactu OOIT 00O,
dbopMHupyeMOil ydaCTHUKaMH 00pa3oBaTeNbHBIX OTHOIIeHWH. Bcero 238 waca 3a aBa roma

00yJeHwusI.



COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

XuMus — BakHasi O0JIACTh €CTECTBO3HAHMS W TPAKTHUYECKON NEATEIHHOCTH YeJIOBEKa.
[Ipenmer xumun. Pons xumun B xKU3HU YenoBeka. KpaTkue cBeneHust 00 MCTOpUY BOSHUKHOBEHHUS
U pa3BUTHS XMMHUU. XUMHUA B cUCTeMe HayK. Tena u BemiectBa. PU3MYECKHME U XUMUYECKHE
CBOWCTBA BEIIECTB. ArperaTHble COCTOSIHUSI BemiecTB. [IoHSATHE O TEOpPEeTUYECKUX U
SMIIMPUYECKUX METOJIaX IO3HAHUSI B ECTECTBEHHBIX HaykaX. [IpeacraBieHuss o HaydHOM
MO3HAHUK Ha SMIIMPUIECKOM YPOBHE: HAOIIOICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIUPOBAHHE,
BbIurcienue. [IpeacraBienrs o HayYHOM MO3HAHUU Ha TEOPETHUECKOM YpOBHE: HaydHbIE (PaKThI,
npo0iieMa, TuoTe3a, TeoOpHUs, 3aKOH.

A3pik xumun. ICTOYHUKY XUMHYECKOH HHPOpMAIIHH.

[TonsiTHe 0 Merogax pabOTHI C XMMHYECKMMH BemecTBaMu. OOOpynOBaHUE MIKOJIBHOM
XUMUYeCKoH J1aboparopuu. [IpaBuna 6e3omacHoro oOpamieHus ¢ BeMeCTBaMH 1 JIa0OpaTOPHBIM
000pyTIOBaHUEM.

Uuctele BemecTBa M cMecH. llpupoanble cmecu: BO3AyX, NPHUPOIHBIA ra3, He(Th,
NPUPOJHBIE BOJbI, TOPHBIE MOPOALI U MUHEpasbl. [IOHATHE O TOMOrE€HHBIX M Te€TEPOTrE€HHBIX
cmecsx. CriocoOsl pa3aenenus cmeceil. OuncTKa BEmecTB.

BemectBa M XUMUYECKHE peakUUH. ATOMBI W MOJIEKYJbl. XHMHYECKHE HIIEMEHTBHI.
CuMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u crokHble BeliecTBa. MeTamibl 1 HEMETaILIbI.
BemiectBa MOJIEKYyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumunueckas popmysa. BageHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. Onpesenenre BaJIeCHTHOCTH 3JIEMEHTOB 10 (hopMysiaM OMHApHBIX COeIUHEHUN
U cocTaBieHue GopMyll OMHAPHBIX COSAMHEHHI O BaJCHTHOCTH 3J1eMEHTOB. OTHOCUTENbHAS
aTomHasi Mmacca. OTHOCUTENbHAST MOJIEKYJIsIpHAst Macca. MaccoBasi 10JIsl XUMUYECKOTO 3JIEMEHTA
B coequHeHuH. Haxoxaenue npocreiiieit popmysbl BemiecTBa o MacCOBBIM JIOJISIM 3JIEMEHTOB.

KonnuectBo BemecTBa. MoJib. MossipHast Mmacca. B3auMoCBsI3b KOJTMYECTBa, MacChl M YUCia
CTPYKTYPHBIX €IMHHUII BelecTBa. PacdeTsl mo ¢opmynaM XUMUYECKUX COeNUHEHUN. MosipHas
Macca CMeCH BelecTB. MojbHasg 101 XUMUYECKOro 3JIeMEHTa B coelnHeHUH. HaxoxneHue
npocTeiiien (opMyIibl BEIIeCTBa 0 MOJIBHBIM JI0JISIM 3JIEMEHTOB.

®usnyeckue U XMMHYECKUE SBICHUS. XHMHMUYECKas PEaklMs W €€ NPU3HAKU. Y CIOBUSA

IPOTEKAaHUs XMMUYECKHX PeaKuil. 3aKOH COXpPaHEHUsI MACChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs



teopud. XKusup u gesrenbHocTh M.B. JlomoHocoBa. XuMuueckre ypaBHEHHS. THITBI XUMAYECKUX
peakuuii (COCTUHEHUS, pA3JIOKECHUS, 3aMelleHus, oOMeHa). PacdeThl TO XUMHUYECKUM
YpaBHEHUSM.

DKCNEPUMEHTAIBHOE U3YYEHHUE BEIIECTB U SBJICHUNU. 3HAKOMCTBO C XUMHUYECKOU MOCYI0M,
C MpaBWJIaMu pabOTHI B JAOOPATOPHUH U pHEeMaMu 0OpaIeHus ¢ JJ1abopaTopHbIM 000PYIOBAHUEM.
Wzydenue u onucanne pU3NIECKUX CBOMCTB 00Pa3lI0OB HEOPTAaHUYECKUX BEIECTB — METALJIOB U
HemeraiioB. HaOmonenue ¢usnueckux (MaBieHHe BOCKa, TastHUE JIbJa, pPacCTHpaHUE caxapa B
CTYIIKe, KUIIEHUE ¥ KOHAEHCAIUs BOJbl) U XMMHUECKHUX (TOPEHHE CBEUYH, IPOKATMBaHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBHE COABI WIIM MeJa C COJISTHOM KUCIIOTOW) siBIeHnid. O3HAKOMIICHHE C
oOpa3iiaMu BemecTB KoaudecTBoM | Mok, HaOmroneHune U omucaHue MPU3HAKOB MPOTEKAHUS
XUMHUYECKMX pPEaKIMi (pa3sioKeHHE caxapa, B3aUMOJECICTBHE CEPHOH KUCIOTHI C XJOPUIOM
Oapusi, ToydeHue W pasnoxkeHue ruapokcuga menu (II) mpu HarpeBaHwu, B3aUMOJICHCTBHE
kene3a ¢ pactBopoM coiu Memau (II). M3yuenue crmocoOoB pasjieneHus cMmeceil (C MOMOIIbI0
Maraurta, GUIBTPOBAHKE, BhIIAPUBAHUE, JUCTUILIALNS, XpoMaTtorpadus), MPOBEICHUE OUYUCTKU
noBapeHHOU comu. HaOmioeHne M onmucaHue OMBITOB, WLTIOCTPUPYIOIIUX 3aKOH COXPAaHEHUS
MAacCBhl.

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

[IpencraBnenus o rasax. Bo3myx — cmech razos. CocrtaB Bo3ayxa. 3akoH ABOraipo.
MonspHablii 006éM ra3oB. OTHOCHUTENbHAs IJIOTHOCTh Ta3oB. OrmpeneneHue OTHOCHUTEIbHOM
MOJIEKYJIIPHOM MacChl Ta3000pa3HOTO BEIIECTBA IO W3BECTHONW OTHOCHTEIIBHOW TUIOTHOCTH.
OO0bEMHBIE OTHOILIEHUS Ta30B MPU XUMHUUECKHUX PEAKIIHSIX.

Kucnopon — »snemeHT m mnpoctoe BeniectBo. HaxoxkneHue kucinopojga B INPUPOLE,
buznyecKre U XMMHYECKHUEe CBOMCTBA (peakiuu ropeHust U OKucieHus). [Iporeccsl OKUCIeHUS B
)kuBor mipupone. Oxcunbl. [lpumenenue kucimopoga. CrocoObl TONYYEHHUS KHCIOpPOJa B
naboparopun W mnpombliiieHHocTU. [loHstne o karamuzarope. KpyroBopor kucinopoga B
npupoze. O30H — aJutoTporHas MoAuQukanusa kuciaopoaa. O30HOBBIN CIIOH, €ro 3HauYeHUe IS
JKUBBIX OpraHu3MoB. Pa3pylieHne 030HOBOTrO CIosl.

TennoBoit >(ppeKkT XUMHUYECKOW peakluv, TEPMOXMMHYECKHE YypaBHEHHS, 3K30- H
sHAOTEepMHUecKUe peakuuu. TomnuBo. Mcnonb3oBaHue yrisi U MeTaHa B KauecTBE TOIUIMBA.
3arpsizaenue Bo3ayxa. [lorstre o mapHukKoBOM 3 dexTe.

Bopopon — anemeHT 1 mpoctoe BemecTBo. Haxoxaenue Bogopoaa B pupoje, Gpuzndeckue
U XMMHYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObl nosiydeHus. [IoHsATHEe O KHUCIOTax M COMsX.

Hcnons3oBanne BOOOpOJa B KQYCCTBEC TOIIJIMBA.



Bona. ®usnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopel. HackienHbie
HEHACBIIICHHBbIE PacTBOPbL. PacTBOpUMOCTH BemiecTB B Boje. DakTopbl, BIUAIONIME HA
pacTBOPUMOCTh TBEPIBIX U Ta3000pa3HbIX BemecTB. CrocoObl BBIPAKECHHS KOHIICHTPAITUH
pacTBOPOB: MAacCOBAst OJIsI PACTBOPEHHOIO BELIECTBA, MOJISIpHAsi KOHUEHTpalus. Poib pacTBopoB
B [IPUPOJIE U B KU3HU YEIOBEKA.

XuMuyeckue cBoiictBa Boabl. [loHsaTne 00 ocHoBanusx. [loHsATHE 00 HWHIMKATOpAX.
KpyroBopoT Bojbl B ipupoie. 3arpsisHeHHE NPUPOIHBIX BoA. OXpaHa U OUHCTKA IPUPOJAHBIX BOJI.

Knaccudukanust nHeopranmueckux coenuHeHnid. Oxcuapl. Knaccudukanus OKCHIOB:
coieoOpaszyromue  (OCHOBHBIE,  KHUCIOTHBIC, aM(pOTEpHbIE) W  HECoJeoOpasyroIIne.
MexnyHapoaHass HOMEHKJIATypa OKCUIOB. TpuBHalbHbIE Ha3BaHUS OKCUAOB. Pusnueckue u
XapaKTepHbIE XMUMHYECKHE CBOMCTBA OKCHUIOB (B3aMMOJICHCTBHE C BOJOW, C KHUCIOTAMH H
OCHOBaHUSIMH, C IpyTrUMH okcujamu). [lonydyenne okcuaos.

[lonsiTHE O TMAPOKCHIIAX — OCHOBAHMAX M KHCIOPOACOJEPKAIIUX KUCIOTax. KHCIOTHI.
Knaccudpukanust kuciot. MexayHapoaHas HOMEHKIIATypa W TPUBUAIBHBIC HAa3BaHUS KHCIOT.
®usnueckue U XMMHYECKUE CBOMCTBAa KHUCJIOT (B3aMMOJEWCTBHE C METaUIaMU, C OKCHUIAMU
METaJIOB, OCHOBaHUAMH M coyisiMH). Psg aktuBHocTn metayioB H.H. bekeroma. Ilomyuenue
KHCIIOT. KucnoTsl B mpupoje, NpUMEHEHUE BaXKHEHUIITUX KUCIIOT.

OcHoBanmsi. Knaccudukaiys OCHOBaHHW: IIENIOYM W HEPACTBOPUMBIC OCHOBAHMSL.
MexnyHapoaHasi HOMEHKIATypa OCHOBaHMM. TpuBHanbHble Ha3BaHUs OcHOBaHMM. Illemoun, nx
CBOICTBa (B3aMMOJEIHCTBHE C KHCIOTHBIMH OKCHUJIAMH, KHCIOTaMH U COJSIMH) U CIIOCOOBI
nosydeHusi. HepacTBopuMmbIe OCHOBaHMs, MX CBOWCTBA (B3aMMOJCUCTBHE C KHCIOTaMH) W
cnocoObl monyueHusi. AmdorepHocts. [lonarue o6 ampoTepHbIX TrUApoKcHaaxX (Ha HMpUMEpe
TUAPOKCHUIOB IIMHKA U AJIFOMUHUS): XMMUUYECKHE CBOMCTBA (B3aMMOJEUCTBUE C KHUCIOTAMU U
IeJI0YaMH) U TIOJTyUYCHHE.

Conu (cpenHue, KHCIbIE, OCHOBHBIC, ABOMHBIC). MexayHapoIHass HOMEHKIIATypa COJIeH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XAPAKTEPHbIE XUMUYECKHUE CBOMCTBA HA IPUMEpe
cpennux coneid. [lomyuenue conei.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUM:

KOJIMYECTBEHHOE ONPEEIIEHNE COAEPKAHUA KUCIOPOa B BO3AYXE;

noJTyuyeHue, coonpanue, pacrio3HaBaHUE U U3YYCHHE CBONCTB KUCIOPO/Ia;

HaOJII0/IeHUE B3aMMOJICICTBHS BEIIECTB C KHUCIOPOJIOM U YCIOBHUH BO3HUKHOBEHUS U
MIPEKPAIICHUS TOPEHUS;

O3HAaKOMJICHHE C 06pa3uaMH OKCHJOB M OITMCAHUEC UX CBOﬁCTB;



MoJTy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB BOJOpoAa (TOpeHue);

B3auMoieiicTBue Bogopoaa ¢ okcuaom meau (II);

UCCIIeIOBaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECICHHOW MaCCOBOM JI0JIEN PAaCTBOPEHHOIO BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEICHHOW MOJISIPHOM KOHILIEHTpAIMeld pacTBOPEHHOTO
BEIIECTBA;

B3aMMOJICHCTBHE BOJBI C METAJUTAMHU (HATPUEM U KAIBIIHEM);

ONpeIeTICHUE PACTBOPOB KHUCIIOT U IIEJIOYEH C TOMOIIBI MHIUKATOPOB;

UcclieJoBaHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydyeHue B3aumojeiicTBus oxkcuzaa meau (II) ¢ pactBopoM CEpHON KHCIOTHI, KMCIOT C
MeTa/UIaMM, peaKkIui HENTpaIu3alui;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHE OJJHOTO METaJlla APYIUM U3 pacTBOpa
COJIH;

B3aUMOJICCTBUE THIPOKCUA IIUHKA C PACTBOPAMH KUCJIOT U LIEJI0YEH;

pelIeHue SKCIEPUMEHTANbHBIX 3aja4 Mo TeMme «OCHOBHBIE KJIACCHI HEOPraHUYECKHX
COCTUHEHUINY.

Ilepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux iementos /[, U.
MenpaeneeBa

Crpoenue atoMoB. XuMuueckasi CBi3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.

[lepBble TOMBITKA KJIACCU(PUKALUKA XUMHUYECKUX dyieMeHToB. [loHsATHE o rpynmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: IEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METalljiaX, rajoreHax,
UHEpPTHBIX (OJIAroposHBIX) razax. JJIEMEHTBl, KOTOpble O0pa3yloT aM{QOTEpHBIE OKCHIbBI U
TUAPOKCHUIBI.

Ilepuoanueckuii 3akoH. OTkpbiTue [lepronuueckoro 3akoHa. I[lepuomumueckas cucrema
xumuuecknx 3eMeHToB J[. Y. MenaeneeBa. Koporkoneproanas u JJIMHHOTIEPUOAHAS (HDOPMBI
tabmuubl «[lepruogndeckas cucrema xumudeckux dnnemeHntoB J[. M. MenneneeBay. [lepuoast u
rpynsl (A- u b-rpynmsr).

Ctpoenne aromoB. CoctaB aroMHbIX siaep. M3otonbl. PagmoakTMBHOCTh. DJIEKTPOHBI.
DNeKTpOHHAss OpOWTadb. DHEPreTUYECKHe YPOBHH M IOJAYypOBHU aToma: S-, p-, d-opOuTaim.
DJEeKTpOHHbIE KOH(UIypalud W 3JIEKTpOHHO-Tpaduueckue ¢opmyiasl aTromMoB. DuznyecKuii
CMBICJI TIOPSIAKOBOTO HOMEpa, HOMEpa NepHoJia U rpymnmbl 3jieMeHTa. CTpoeHue 3JIEKTPOHHBIX
o0onouek aroMoB TepBbIX 20 xumuueckux diemeHTOB Ilepuommueckorr cucremsr J[. U.
MeHnpneneeBa: paclpeiesieHHe 3JIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHSM U

opouransam. ®usznueckuii cmbica [lepuoanyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS PaJlnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAINTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Tpynmnam U nepuojiaM. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B MEpPUOAAX U Ipymnmnax. XapaKTEPUCTHKA XUMUYECKOTO
3JIEMEHTa MO ero nojoxeHuto B [lepuoanueckoit cucreme . . Menneneena.

3nauenue [leprnoanueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKU U npakTuku. JI. 1. Mennenees — y4eHbll U IpayKJaHUH.

DNEKTPOOTPULIATEILHOCTh ~ XUMHUUYECKUX  AJIEMEHTOB. XHMHYECKass CBs3b. Bunubl
XUMHUYECKON CBSI3U: KOBAJICHTHAs MOJSpPHAs CBSA3b, KOBAJCHTHAs HEMOJSpHAs CBsA3b, MOHHAA
CBs3b. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON M MOHHOW CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHBIC
dbopmyiel BemecTB. KaTHOHBI M aHUOHBI.

Kpucramnuueckne u amopdHbie BemecTBa. THIBl KPUCTALTUNYSCKUX PEIICTOK: HMOHHAS,
aTOMHas1, MOJIEKYJISIpHAsl U UX XapaKTEPUCTHUKH.

Crenenr oxucneHus. OmnpeneneHue CTeNeHEW OKUCIEHUS aTOMOB B OWHApHBIX
coeMHeHUsIX. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomecchl OKUCIEHUS U
BOCCTaHOBJEHUsI. Okuciautend U BoccTaHoBHUTENU. (COCTaBIEHHE YpPAaBHEHHH MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl U pacCTaHOBKA B HUX KO3((UIIMEHTOB METOAOM
3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTATbHOE U3YUYCHUE BEILIECTB U SIBJICHUI:

03HAKOMJICHHE C 00pa3IlaMy METaNIOB M HEMETaJJIOB;

MOJIEJTMPOBAaHUE CTPOCHHUS MOJIEKYN MpPHU MOMOIIU PUCYHKOB, MOJEJEH, MEKTPOHHBIX U
CTPYKTYPHBIX (popMmyit;

MIPOBE/ICHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy Pa3IoKeHHsI, COCTUHEHUS ).

MexknpeaMeTHbIe CBS3H

Peanuzarus MeXNpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMMHHU B § Kjlacce OCYIIECTBIISETCS
4yepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHHA, IPUHSATHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: siBJIeHHWE (TIpoliecc), Hay4dHbIN (haKT, TUIIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(UKalys, NepuoIuIHOCTh, HAOII0JeHIE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, MOJEIIb.

Ou3nka: SBICHUS TPHUPOABI, (PUINYECKUE SBJICHHS, BEIIECTBO, TeJNO, (U3HUECKUE
BEJIMYMHBI, €IUHUIBI H3MepeHus, o0bEM, Macca, arperatHble COCTOSIHHE BEIECTBA, aToM,
JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKyJa, CTPOEHHE Ta30B, KHUAKOCTEH U TBEPIbIX

(KpUCTAJUIMYECKHX ) TEJ, YIEKTPUUYESCKHMA 3apsi/l, KOJTMUYECTBO TETIJIOTHL.



buonorus: 6uocdepa, hoTocuHTe3, MPOIECCH 0OMEHA BEIIECTB.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
UCKOIIaeMble, TOTTUBO, BOJIHBIE PECYPCHI.

Texnomorust:  TexHocepa, TPOU3BOACTBO, XUMHUYECKHE  TEXHOJIOTHH,  CBIPbE,

KOHCTPYKLIMOHHBIE MaTepUabl.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

[ToBTOpenue u yrimy0ineHre 3HaHN OCHOBHBIX pa3/ienoB Kypca § kinacca. CTpoeHrne aTOMOB.
CBoiicTBA aTOMOB XUMHUYECKMX OJJIEMEHTOB, HX KOJMYECTBEHHbIE U KAaueCTBEHHbBIC
XapaKTEPUCTUKH (pagmyc, 3IEKTPOOTPULATENBHOCTb, SHEPrUs MOHM3AIIIH).
[TocnenoBaTenbHOCTh 3alONHEHUSI 3JEKTPOHHBIX OpOUTalle aTOMOB MaJjblX IEPUOIOB.
OCOOCHHOCTH  3allOTHEHHS  JJIEKTPOHHBIX ~ OpOWTaneld aTOMOB  OOJBIIUX  IMEPUOJIOB.
[Tepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEICTABICHUN O CTPOCHUH aToMa.
CreneHp OKHCIEHUS M BaJIEHTHOCTb. lIpencraBienne o nepuoanveckoi 3aBUCUMMOCTH CBOMCTB
XUMHUYECKHX  DJIEMEHTOB  (3JIEKTPOOTPHUILIATENBHOCTh,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUJOB U THAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemecTBa B TBEpAOM, KHUAKOM U Ta3000pa3HOM COCTOSHUH. Buis
XUMHYECKON CBSI3U: MOHHAs, KOBaJieHTHas (HEMmoJspHas, MOJspHas); OOMEHHBIH U JOHOPHO-
aKIEITOPHBIN MEXaHU3M 00pa30BaHMS KOBAJICHTHOM CBSI3H.

MexMoneKyspHbIe B3aUMOICUCTBUS (BOIOPOIHAs CBsI3b, CUiIbl Ban-nep-Baanbca). Tumst
KPUCTAITMYECKHX PEIIETOK — aTOMHAs, MOHHASI, METaJUTMYECKasi, MOJICKYJISIpPHASI — U OCOOEHHOCTH
UX CTPOEHMS. 3aBHCHMMOCTHh CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH M BHUAA
XUMHYECKOU CBSI3U.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOTEKaHHWS XUMHYECKHX peaknuii. Kiaccupukanus
XUMHUYECKHUX PEAKIIH MO0 PAa3TUYHBIM MPU3HAKaM (IO YUCIIY U COCTAaBY YYACTBYIOIIUX B PEaKIIMH
BEIIECTB, 10 TEMIOBOMY 3(PPEKTy, 10 U3MEHEHHIO CTENEHEH OKUCICHHS XUMUUECKHUX 3JIEMEHTOB,
Mo OoOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa, MO arperaTHOMY COCTOSIHHIO pPeardupyroux
BEIIIECTB).

DONEeMEHTBl XMMUYECKONH TEPMOAVMHAMMKHN. DHEpPreTuka XUMUYECKUX peakuui. TemioBoi
3¢ dexT XuMHUecKoM peakuuu. ODK30- U DSHIOTEPMHUUYECKHE pPEaKIUH, TEPMOXUMHYECKHE

ypaBHeHus. 3akoH ['ecca u ero cineactsus. BerancieHnus mo TepMOXUMHYECKUM YPAaBHEHUSM.



[ToHsiTHE O CKOPOCTH XUMHYECKON peakIuu. 3aKOH JEHUCTBYIOIIUMX Macc. DakTopsbl,
BIMSIOUIME HAa CKOPOCTb XMMHUYECKOW peakiuu. DHeprus akruBauuu. IloHsTtue o karamuse.
®epmenTbl. UHrHOUTOPEI.

[Tonsitrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusax. [ToHsTue o xumMmuyeckom
paBHoBecuw, npuHimi Jle [llatense. YcnoBus cMeneHns XUMHUYECKOTO0 paBHOBeCUA. DaKTOPBHI,
BIMSIOUIME HA COCTOSSHUE XMMMUYECKOTO paBHOBecHs. I[IporHo3upoBaHne BO3MOXKHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX yCIOBHSIX HA OCHOBE MPEICTABICHUN 00
M3YYEHHBIX 3JIEMEHTAaX XUMUYECKON KUHETUKH U TEPMOJNHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA XMMUYECKHX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKHUCIIEHUs. BakHbIE OKUCINUTENN U
BoccraHoBuTenu. Ilepmanranar kamus  (xapaktepuctuka). CocraBieHWe  ypaBHEHUU
OKHUCJIMUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C MCIIOJIb30BAHUEM METO/1a JIEKTPOHHOT O OanaHca.

DJIEKTPOJIUTHYECKAST JAUCCOLMANMSA. XHUMHUYECKHE peakluu B pacTBopax. Teopus
AIIEKTPOIMTUYECKOH nuccormanuu. PactBopenue kak pu3nko-xumuueckuii npouecc. [lonsrue o
TUAPATAX U KPUCTAILIOTUIpaTaX. DIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTnoHbl, aHMOHBL. MexaHu3m
JUCCOLMAIlMU BEIIECTB C PAa3JIMYHBIM BHUJIOM XUMHYECKOW CBs3H. CuiibHblE U cia0ble
31eKTpoJnThl. CTENeHb TUCCOMAllNY, KOHCTaHTa aucconuanuu. IoHHOEe Mpou3BeNeHNe BOJIBI.
Bognoponnsliii nokazatens. MHAMKATOPBL. DIEKTPOIUTHYECKAS TUCCOLMALINS KUCIIOT, OCHOBaHHUN
U COJICH.

Peakiun woHHOro oOMeHa. VYCIOBHS TMPOTEKAHWS PEaKIUid HOHHOTO oOOMeHa.
MonekynsipHble, MOJHBIE U COKpAallEHHbIE HMOHHBIE ypaBHEHHS peakiuid. CBOMCTBAa KHUCIIOT,
OCHOBaHMH U COJIEH B CBeTe TMPEACTaBICHUNH 00 3IEKTPOIUTUYECKON JAMCCOLMAIUH.
KauecTBeHHbIC peakiiii Ha HOHBI.

I'maponus coseil. MloHHBIE ypaBHEHHMSI THUAPOJH3a COJIEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax coJjen.

OKCHEpUMEHTAIILHOE HM3YyYEHUE BEUIECTB M SBJICHMM: O3HAKOMJIEHHE C MOJEISAMHU
KPUCTANTHYECKUX PELIETOK HEOPraHWYECKHX BELIECTB — METAIOB U HEMeTauloB (Tpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpHs);

HCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOW PEAKLIUU OT BO3JAECHCTBUS Pa3IUYHBIX
(daxTOpoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PATUMOCTh XUMHUYECKUX PEaKIIN;

HCCIIEI0BAHME JJIEKTPOIPOBOIHOCTH PACTBOPOB, IPOLIECCA TUCCOLUALINN KUCIIOT, IEI04Yen

U COJIEH;



MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOIIMX MPU3HAKY MTPOTEKAHUS PEaKIMi HOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BBIICICHHUE ra3a, 00pa30BaHUE BOJIbI);

pUMEHEHHE UHINKATOPOB (JIAKMyca, METHIIOpaHKa 1 (peHosTaienHa) st OrpeieIeHus
XapakTepa cpelibl B pacTBOpaxX KUCIOT, OCHOBAHUW U COJIEH;

IIPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakliuu pa3aokKeHHs, COSAUHEHHUS);

pacrno3HaBaHUE HEOPraHUYECKUX BELIECTB C TOMOLIbIO0 KAUECTBEHHBIX pEaKLUii HAa HOHBI;

peuieHue 3KCIEepUMEHTANbHBIX 3a1ad Mo TemMaMm: «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuny, «I'uapoaus3 cone», « INEKTPOIUTHIECKAS] TUCCOIIUALIHS».

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucThuka HeMmeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB XHMHMYECKHX
3JIEMEHTOB, MPOCTBIX BELIECTB, ALIOTpOIUA. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HeMeTauioB. CpaBHUTENbHAS XapaKTEPUCTUKA COCTMHEHU HEMETAIIIIOB.

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CTpoeHune W (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKUE CBOMCTBA HAa TPUMEPE XJIopa (B3auMOACHCTBIE C METaUIaMH, HEMETaJlIaMH, BOJIOM,
miesioyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TMOJydYCHHUE,
npuMeHeHue. [lefcTBre X1opa U XJIOpOBOJOPO/a Ha OpraHn3M 4elloBeKa. BaxxHenmue XJIopuasl
U X HaxoxJaeHue B npupojie. [loHsaTue o Kucaopoacoaepkaiux KUCI0Tax Xjopa U UX COJIAX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTETICHH OKHCIICHUS.
Crpoenne u (pu3nUecKre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M CEPhl. AJUIOTPOITHBIC
MOIUGUKAIMM  KHUCIOpOAa M cepbl. XHUMHYECKHE CBOMCTBA cepbl (B3aMMOJCHCTBHE C
HEMETAJUIaMM, METaJUlaMH, KOHLEHTPUPOBAHHBIMH QA30THOW M  CEPHOW  KHUCIIOTaMH).
CepoBogopon, cTpoeHue, (uU3MUECKHME U  XUMHUYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciora u ee conrd. CepHasi KUCIO0Ta, GU3NUECKUE U XUMUYECKHE CBOICTBa (00mIHe
KaK IMpeICTaBUTENs Kjacca KUCIOT U crenududeckue). Comu cepHOM KHCIOThL. XHUMHYECKHE
peakuuy, Jiexallue B OCHOBE MPOMBIIIICHHOTO Croco0a TMOTYy4YeHHUs] CEpHOM KHCIOTHI.
[IpencraBieHus 0 XUMHUYECKOM MPOU3BOJCTBE U CBSI3aHHBIX ¢ HUM npodeccusax. [Ipumenenue
cepHOW KHUCIOTH U cynbdaroB. KadecTBeHHbIE peakuuu Ha CyabQUT-, Cynbpua- u cyiabdar-
aHnoHbl. HaxoxaeHue ceppl M €€ COSOQUHEHUM B Hpupoje. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpe/ibl COeTUHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arpsi3HEHUE BO3yXa), CIOCOObI

€ro MpeAoTBpAaIECHHUS.



OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTETIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHHEe B INpuponae, (U3MYECKHEe U XMMHYECKHE CBOMCTBa
(B3auMoJielicTBUE C MeTaJUlaMH, BOJOPOJOM, KHciopoaoMm). KpyroBopor asora B mpupoje.
AMMHaK, ero puU3nYecKue U XMMHUYECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOIO
pacTBopa), MpUMEHEHHE M TMOJy4deHHE B Ja0OpaTOpUM M MPOMBIIUICHHOCTH. MOH amMMoHus,
JIOHOPHO-AKIENTOPHBIH MeXaHu3M ero oOpasoBanus. Coiau aMMOHHUS, HMX (QHU3UUYECKUE H
XUMHYECKHE CBOMCTBa (pa3fioKeHHWE U B3aMMOJCICTBHE CO IIeJoYyaMu), TNpPUMEHEHHE.
KauectBennas peaxius Ha nonbl ammonwus. Oxcupsl azota (I, 11, 111, IV, V). Azotucras kuciora.
A30THas KHCIIOTa, €€ TMOoJy4eHue, (u3uveckrue W XHUMHUYECKHE CBOHCTBa (0OIIME Kak
IpEICTaBUTENsl Kiacca KHUCIOT M crenupuYecKkue), MpUMEHEHHe. XUMHUYECKHE PpEeaKIuH,
JeKalie B OCHOBE MOJIyUYEHHUs a30THOM KHCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl M1 HUTPUTHI.
KauecTBeHHbBIE peakIi Ha HUTPAT- U HUTPUT-aHUOHBI. XMMHUYECKOE 3arpsi3HEHNE OKpYKarolen
Cpebl COeIMHEHUSIMH a30Ta (KUCIIOTHBIE JIOXK/IU, 3arpsI3HEHUE BO3/1yXa, IOYBHI U BOJIOEMOB).

®ocdop, anorponHsie Moaudpukauu pochopa (6ensiit 1 KpacHsli pochop), puzndeckue
U XUMHUYECKHME CBOWCTBAa (B3aMMOJAEWCTBHE C METaUIaMH, KHCIOPOJIOM, TralloreHaMH,
KOHIICHTPUPOBAaHHBIMH a30THOM M cepHOMl kucimoramu). Okcuasl pochopa (111, V), dochopnas
KHCIIOTa, (pU3NYecKre U XMMUYECKHEe CBOMCTBA, monydeHue. KauecTBennas peakuus Ha gocdat-
nonsbl. [IpeacraBnenus o ranmorenunax docdopa (11, V).

[TonsiTe 0 MUHEPAIBHBIX yIO0OpeHUsIX. A30THBIC, (hoChHOPHBIC, KOMILIEKCHBIC YA0OOPEHUSI.
XUMHYECKOe 3arpsi3HeHNE OKPYKalollel Cpeibl COeIMHEHUIMHU a30Ta u (ocdopa.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUSI.

VYrnepon, anmnorponHsie Moaudukanuu (rpadut, anMas, dymnepeH, rpadeH, HAHOTPYOKH ),
dusznyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJICHCTBUE C MeTalslaMu,
HEMeTaJlJIJaMH, KOHLIEHTPUPOBAaHHBIMH a30THOM U cepHOi kucnoTamu). Ilonstue o6 agcopOrum.
Kpyrosopot yrineposa B npupoae. Okcupsl yriepoa, ux (Gu3ndeckue U XMMHUYECKHE CBOMCTBA,
NeiCTBHE Ha >KMBbIE OpPraHM3MBI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTHYECKHE MpoOIeMbl
atMocdepsl, CBsa3aHHbIE ¢ OKcuoM yriepoaa (IV). YronpHas kuciioTa u ee coiiv, uX GU3ndecKkue
U XMMUYECKHE CBOMCTBA, NOJTy4YeHre U npuMeHeHne. KapOoHaTel, ruipokapOOHATHI, UX CBOWCTBA.
KauectBenHast peakiusi Ha kapOoHaT-HMOHBL Vcronb30BaHne kapOOHATOB B OBITY, MEAMIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHavanbHble TOHATUS 00 OPraHMYECKHX BEIIECTBAaX KAaK O COCAMHEHUSX YIIIepoja:

YIIE€BOAOPOAbl (METaH, 3TaH, ATUJIEH, aleTWIEH), 3TaHOJ], DJIMIEPUH, YKCYCHas KHCIIOTa.



[IpuponHble HMCTOYHHMKHM YIJIEBOAOPOIOB (Yroib, NPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX
nepepaboTKu, UX PoOidb B OBITY W TPOMBINUICHHOCTH. [lOHSATHE O OHMONOTHMYECKH Ba)KHBIX
OpPraHMYECKUX BEUIECTBAX — KUPAX, OCTKaX, yrIIeBOJaX — U UX POJIH B )KU3HU yelioBeka. EquHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHUII.

Kpemunii, ero ¢usmdyeckue m XMMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE C METaJlJIaMU,
KHCIIOPOJIOM, YTJIIEPOJOM, TaJIOT€HaMM ), TIOJIyY€HHE U MpUMEHeHue. Pollb KpeMHUs B IPUPOJIE U
texauke. Okcun kpemuus (IV), kpeMHUEBas KUCIOTA, CUIUKATHI: (DU3MUECKHE U XUMHUYECKHE
CBOICTBa, MOJlyuE€HUE U MIPUMEHEHHE B OBITY U NMPOMBIIUIEHHOCTU. BaxkHelilue crpoutenbHbie
MaTepuayibl: KEpaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobmembl Oe3omacHOTro
UCIIOJIb30BAHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCETHEBHON KU3HMU.

Bop. Ocobennoctu ctpoerus aroma. O01Ie IpeACcTaBICHUs O PU3NIECKUX U XUMHUYECKUX
cBoiicTBax. bopHas kucinora.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUMN:

03HAKOMJICHHE C 00pa3IaMy MPUPOIHBIX XJIOPHUIOB (TATOTCHHUIOB);

MPOBEJICHHUE OIBITOB, OTPAXKAIOMINX (PHU3UUECKHEC U XUMUYECKUE CBOMCTBA TaJJOTEHOB M MX
COCIUHCHMIA,

M3y4YE€HHUE CBOMCTB COJITHON KHCIIOTHI;

MPOBEJICHNE KAaYECTBECHHBIX PEAKIINA Ha XJIOPUA-, OPOMUI- M MOTUA-UOHBI U HAOTIOCHHE
MPU3HAKOB UX MPOTEKAHNUS;

03HAKOMJIEHHE C 00pa3liamMu cepbl U €€ MPUPOAHBIX COCAUMHEHUN;

HaOII0ZICHUE TIpoliecca OOYTIIMBaHUS caxapa IoJ ICMCTBHEM KOHIICHTPUPOBAHHOM CEpHOI
KHCJIOTHI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI;

IPOBEJICHNE KAuyeCTBEHHBIX peakuuid Ha cyiabQui-, cylbPuUT- U Ccyab(ar-uoHbl U
Ha0JI0/IeHUE PU3HAKOB UX MPOTEKAHMUS;

O3HAKOMJICHHE ¢ (PM3NYECKUMU CBOMCTBAaMH a30Ta, pocdopa U UX COeTUHEHUH, 00pa3aMu
a30THBIX U (POCHOPHBIX y10OpEeHNUH;

noJiyueHue, coonpanue, pacrio3HaBaHUE U U3yYeHHE CBOMCTB aMMHaKa, U3y4yeHHe CBOUCTB
coJIed aMMOHHS,

MpOBeJICHNE KAaYECTBCHHBIX PEAKIIMii HA MOH aMMOHUS, HUTPUT-, HUTPAT- U (HocdhaT-HOHBI
Y U3Y4YeHHUE MPU3HAKOB UX MPOTEKAHUS;

M3yYECHUE B3aUMOJCHCTBUA KOHIECHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MEIbIO, CBOWCTB

dbochopHOI KUCIIOTHI K €€ COJICH;



03HAKOMJICHHE C MOJICJISIMU KPUCTALTHYECKUX PENIETOK anMasa, rpadura u dynnepena, ¢
MPOIIECCOM aACOPOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOMCTBOM
MIPOTHUBOTA3a;

MoJTydeHHUe, COOMpaHue, paclio3HaBaHUE U U3YYCHHUE CBOMCTB YIIIEKUCIIOTO Ta3a;

MPOBE/ICHUE KA4YeCTBEHHBIX pEaKlWid Ha KapOOHAaT- M CHJIMKAT-WOHBI WU HW3y4YeHHUE
MPU3HAKOB UX MPOTEKAHNUS;

W3YYCHHE B3aMMHBIX MPEBpAIIEHU KapOOHATOB U THIPOKAPOOHATOB;

O03HAKOMJICHHE C 00pa3laMyd TPHPOIAHBIX KapOOHATOB M CHUJIMKATOB, C MPOMYKIIHEH
CUJIMKATHOW MPOMBIIIIEHHOCTH;

pelieHue SKCIEpUMEHTAIbHBIX 3a7ad 1o Teme «BaxkHeilmmue HeMeTauibl U X
COCIMHCHUS.

MeTajiibl M UX COeIHMHEHHS

O6mue croiicTBa MeTauioB. OOIIas XxapaKTepUCTHKA XUMUUECKHUX 2JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM X MNoJjiokeHus B llepuoanueckoid cucreme XxuMuueckux snemeHtos [ .
MengeneeBa u crpoeHuss aromoB. Metamnsl A- u b-rpynn. CTpoeHue MpOCThIX BEIIECTB —
MeTauIoB. MeTauimieckas CBs3b U METAJUTMYECKass KPUCTATNYECKasl pemeTka (MpUMHTHBHAS
KyOudeckas, OOBEMHO-IIEHTPUPOBAHHAs KyOWueckas, TpaHCICHTPUPOBAHHAs KyOWdeckas,
TeKCaroHaJbHAsl TUIOTHOYITAKOBAaHHAS). 3aBUCHUMOCTh (DU3UYECKMX CBONCTB METAIJIOB OT
CTPOCHUS KPUCTAIUIOB. DIEKTPOXUMHUYECKHUN Pl HAMPsDKEHUH MeTauioB. O0mue XuMHIecKue
cBoiictBa MeTayuioB. OOmue CrnocoObl TMONMYYEHHUS METALIOB, METAJUTYPIrHs. OJIEKTPOJIU3
pacIIaBoOB M paCTBOPOB COJICH KaK OJMH U3 CIIOCOOOB MOTy4eHHsT MeTaJI0B. [loHsATHE O KOppO3UH
METAJIJIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMIHHM,
Oponza). [I[puMeHeHe METaIOB U CIIABOB B OBITY U TIPOMBIIIUICHHOCTH.

Memannwt A-ecpynn

[Ilenounbie MeTauibl: TTonokeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOICTBa (HA MpUMeEpe HATPHs U Kamus), moydeHrne. OKCUABI U THAPOKCUIBI HATPUS M KAWL
[IprMeHeHre MEeTOYHbIX METAJUIOB U UX COeIMHEHUN. bruonornyeckas pojib HaTpUs U KaJusl.

[IlenoyHO3eMENbHBIE METAIIIBI MATHHUI M KaJIbIUI: TTOJI0KeHuE B [lepuoanyeckoi cucreme
xumuueckux anemeHToB . M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxO0XJACHUE B MPHUPOJIE.
duznyeckre 1 XUMUYSCKHE CBOMCTBA MarHus W KaibIusa. BaxkHEHIe COeTMHEHUS KalIbIUus 1
MarHusi (OKCHI, THAPOKCH]I, COJIM), CBOMCTBa, MpuUMeHEeHUE. JKeCTKOCTh BOJBI U CIIOCOOBI €e

yctpaHeHus. KpyroBopoT KaibIus B IpUpoJe.



AnmoMunuii: nonoxkenue B Ilepumomgmueckoil cucrteme Xumuuyeckux snemeHToB [, U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKWCTBA
amroMuHUSA. AMGBOTEpHBIE CBOWCTBA OKCHJIA U TUAPOKCHIA amroMuHus. [IpruMeHeHne amoMuHus
U €ro CILJIaBOB.

Memannwt b-epynn

OOmast xapakTepucTHKa MeTauioB b-rpynm (moOOYHBIX MOATPYIIN): TOJIOXKEHUE B
[lepuonnyeckoit cucreme xumuueckux siemeHToB JI. . MenaeneeBa, 0COOEHHOCTH CTPOCHHS
aTOMOB. SIBieHHE «IpoBajia» 3JIEKTPOHA Ha MPUMEpE CTPOEHHUsSI aTOMOB XpoMa, Meau, cepedpa.
Banentnuble cocTtosiHus aToMoB d-3JIEMEHTOB, CTENEHU OKHUCICHHUS aTOMOB B COEIUHEHHSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJOB U THUJIPOKCHUIOB METAUIOB OT 3HAYEHUS
CTCTIICHH OKHCIICHUS JJIeMEHTa B COCAMHEHMH (HAa TIpUMEpe COCIWHEHUN Xpoma).
[lepBoHa4aIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COCIMHEHMSIX.

Menb u cepeOpo: cTpoeHre aTOMOB, CTETIEHU OKucieHus. O01re KpaTKue IpeCTaBIeHUs
0 (U3NYECKUX M XUMHUYECKHX CBOMCTBAX MPOCTHIX BEIIECTB (B3aWMOJCHCTBHE C KHCIOTAMH-
OKHUCJIUTENSIMHU), 00 MX OKCHJAX, THAPOKCUAAX M COJAX, UX NMpuMeHeHud. lIpencraBnenus o0
aMMHUaYHbIX KOMIUIeKcax cepebpa u meau. KadecTBeHHbIE peaklMyd Ha KaTUOHBI Menu (2+) u
cepeodpa.

[{uHK: cTpoeHue aTomMa, CTENeHb OKUCICHUS. XapaKTePUCTUKA (PU3HUECKUX U XUMHUECKUX
CBOICTB, IpUMEHEHUE, aM()OTEpHBIE CBOMCTBA OKCUAA U THAPOKCUAA. KauecTBeHHbIE peakIiu Ha
KAaTHOHBI IIUHKA.

Kene3o: crpoeHne atoma, creneHu okucieHusa. Haxoxaenune B npupoje. Pusnyeckue u
XMMUYECKHE CBOMCTBAa Keie3a, MNpuMeHeHue. buomornueckas posb xkenesa. OKCUIBI,
ruapokcuabl u conu xkenesa (1) u sxenesa (I1I), ux coctas, cBoiicTBa 1 monydeHue. KauecTBeHHBIC
peaKIuu Ha KaTHOHBI JKeJe3a (2+) u xkenesa (3+). UyryH u ctais — criaBsl xkenesa. [Ipon3BoacTso
YyyryHa U CTadd. OKOJIOTMYECKHE TPOOJeMBbl, CBS3aHHBIE C METALTyPrHuYeCKUMHU
MPOU3BOJICTBAMHU.

DKCMEPUMEHTATbHOE U3YUYE€HHUE BEILIECTB U SIBJICHUI:

03HAKOMJICHHE C 00pa3I[aMH METaJIOB U CIJIaBOB, UX (PM3UUYECKUMHU CBOICTBAMU;

MOJEITUPOBAHUE METATUIMYECKOU KPUCTATUTMYECKON PELIETKY;

U3y4eHUE B3aUMOJACUCTBUS METAUIOB C BOAOW, C pacTBOpamMu COJIEM M KHUCIOT,
HCCJICIOBAHKE TIPOIIECCOB AIIEKTPOIIN3a pacTBOpoB xiopuaa meau (I1) u moauaa kamus, KOppo3uu
METaJUIOB;

H3y4eHUE OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIOB KaNbIMS W HATPUS C BOJOW, HX

TUAPOKCUIOB — ¢ OKcuaoM yriepona (IV) u kucnoramu;



M3y4eHHUE CBOMCTB KapOOHATOB M THPOKAPOOHATOB KaJIbIHs, KECTKON BOIBI;

M3y4YEHUE MPOLIECCOB MOTYUYEHUSI THAPOKCHJIOB Keje3a, UX XUMUUYECKUX CBOMCTB;

W3YYCHHE MPHU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEAKIUi Ha MOHBI (MAarHus, KaabIlus,
AITIOMUHMS, [IMHKA, Jkene3a (2+) u xxenesa (3+), meau (2+);

HaOJII0/ICHUE U ONMCAHWE OKPAITUBAHMS TUIAMEHH HOHAMH HATPUs, KaJIUs U KaJIbIIHS;

uccienoBanre aM(pOTEPHBIX CBOWCTB TMAPOKCUAA altoMuHUs, Tuapokcuaa xpoma (II1) u
TUAPOKCH/IA IMHKA;

pEllIeHHE YKCTIEPUMEHTAIIBHBIX 3a7a4 Mo TeMe «BakHelmme MeTallIbl U UX COCIMHEHUSI.

XuMHus 4 OKpY:Kaoas cpeaa

BemectBa 1 marepuainbl B IOBCEIHEBHOW JKM3HU YeEJOBEKa. BakHeillue BellecTBa U
MaTepuainbl, 00JIaCTH MX NPHUMEHEHHUs. be3omacHoe HCMOJIhb30BAHUE BEIIECTB M XUMHYECKHX
peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHUYECKUX 0XKOTaX M OTPABJICHUSX.

HoBble MaTepuanbl U TEXHOJOTUH. [[pUHIMIIBI «3€TE€HON XUMUN.

OCHOBBI 3KOJIOTUYECKOW TPAaMOTHOCTH. XHUMHUS W 3J0pOBbE. 3HAUYEHUE H3Yy4aeMbIX
XUMHUYECKHX DJIEMEHTOB W WX COSAMHEHMH il (YHKIIMOHUPOBAHHS OpPraHW3Ma YeIOBeKa.
[TonsiTue 0 370pOBOM 00Opa3e KU3HHU.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl. DKOJIOTHYECKUE TTPOOIIEMBbI, CBI3aHHBIC C
COCIMHEHUSIMU YTJepoAa, a30Ta, cepbl, TshKenbix MetaiuioB. [lonstue o I1/IK. Pons xumuu B
PEIICHUN YKOJIOTHYECKUX MPOOIEM.

DKCIEepUMEHTATbHOE M3y4YeHHWE BEIIECTB W SBJICHUW: O3HAKOMJICHHE C oOpasmamu
MaTepHaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJTMMEPHBIC MAaTEPHAIIBI), OTIPEICICHNE KUCIOTHOCTH
MPHUPOIHBIX BOJ, MOJEIHPOBAHUE MpoIecca 0Opa30BaHMs KHUCIOTHOTO JOXKS, M3y4ECHUE €ro
BO3JICUCTBUS HA MaTEPUAJIBL.

IloBTOpeHue 1 00001IeHNEe 3HAHUIT OCHOBHBIX pa3iesioB KypcoB 8—9 kiaccoB

[lepuonnueckuii 3akoH u Ilepuomnueckas cucTeMa XHMHYECKHX SJIEMEHTOB B CBETE
NPEACTABICHUI O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XHWMHUYECKHX
AJIEMEHTOB M X COCIMHEHUH B EPUOJaX U TPYIIaAX.

CrtpoeHue BelecTBa B TBEPIOM, KHIKOM U Ta3000pa3HOM COCTOSTHUHU. Buibl XuMuyeckoin
CBSI3HU. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKH U BUJA XUMUYECKOM
CBSI3H.

Knaccupukanuss XuMUYECKHX PEaKIUil 1Mo pa3uyHbIM Mpu3HakaMm. [IporaosmpoBaHue
BO3MOXKHOCTH TMPOTEKaHUS XWMHYECKHX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUAX HAa OCHOBE

HpeI[CTaBJ'ICHI/Iﬁ XUMHYECKON KHHETUKH U TEPMOJUHAMUKHU.



XUMUYECKUE peakluu B pacTBopax. [uaponus conedl. Peakuum  OKUCIEHUS-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBoiicTBa KHCIIOT, OCHOBAaHUI U COJIeil B CBETE NMpPEICTaBICHUI 00 3JIEKTPOTUTHYECKON
JUCCOLMAIIMU ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX.

Meostcnpeomemnunie ceasu

Peanm3zanus MeXMpeIMETHBIX CBsI3€H MpPU W3YYCHHH XUMHUH B 9 KIlacce OCYIIECTBIISICTCS
4yepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHMA, IPUHSATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: sBJIeHHWE (TIpoliecc), Hay4dHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KIacCu(UKAIWs, TEPUOTUIHOCT, HAOIIOJeHIE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS, MaTePUAITBI.

®u3rka: BEHlecTBO, TeI0, PU3NYECKUE BETUUYHMHBI, SAUHUIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIJIOTHI, aTOMbl U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE BEIIECTBA, CTPOSCHUE Ta30B,
KUAKOCTEH W TBEPABIX (KPUCTAUIMUECKUXK) TEJ, KPUCTAIMYECKAs pEeIIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, UOH, HYKIU, U30TOIbI, KBAHTHI, PAJHOAKTUBHOCTh, allb(da-, OeTra- u
ramMma-u3JIydeHue, OJJICKTPUUECKUU 3apsl, MPOBOAHHUKH, MOJYIPOBOJHUKH, JAUIICKTPUKH,
COJTHEUHBIH CIIEKTp, Pa3JIoKeHHE OEeIOro CBETa B CIIEKTP.

Buonorusi: skocucrema, Ouocdepa, QoTocuHTE3, TMpoLEcChHl O0MEHa  BEIIECTB,
MUHEPATBHBIC YIOOPEHUS, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE IOPOJBI, IOJE3HbBIE
HCKOIaeMble, TOIUTUBO, BOJHBIE PECYPCHI, TIaHeTa 3eMJIsl.

TexHONOTHS:  CTPOUTEIBHBICE  TEXHOJOTHH, CEIbCKOXO3SWCTBEHHBICE  TEXHOJOTHH,

TCXHOJIOTHUH 3H€KTpOHHOﬁ MMPOMBINIJICHHOCTH, HAHOTCXHOJIOT'UH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUSA (YIJIYBJIEHHBIN YPOBEHb)

JIMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JOCTUIalOTCA B XOA€ O6y‘I€HI/I$I XUMHUU B €ANHCTBEC y‘-ICGHOﬁ U BOCIIUTATEIILHOU ACATCIIbHOCTHU
o0pa3oBaTeNbHON  OpraHuM3allid B COOTBETCTBUM C  TPAAMLIMOHHBIMU  POCCUHCKUMU
COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HIPHUHATBHIMH B OOIIeCTBE
ImpaBujiaM1 U HOPpMaMH MOBCACHUS U CHOCOGCTByIOT nmponeccamMm CaMOIO3HaHuA, CAMOPAa3BUTHA U
COLMAIIN3ALUHU 00YJaIOIIHXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJICTBOBATHCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA W PACUIMPEHHUE OMbITa JEATENIbHOCTH Ha ee
OCHOBC, B TOM YHCJIC B HaCTH.

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

MPOSIBJIEHUE LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAydHOMY U
HUCTOPUYECKOMY HaclIe[IUI0, MTOHMMAaHNUE 3HAUYEHUSI XMMUYECKONH HAyKH U TEXHOJOTHH B KU3HU
COBPEMEHHOT0 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccun u cBoero pernona;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABICHUE O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, TMPOSIBIICHHE KOMMYHHMKAaTUBHOM KyJIbTYyphl B DPa3HOOOpa3HOW COBMECTHOM
JACATCIIbHOCTH,

CTpeMJIEHHE K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIH B Mpolecce Y4eOHONH U BHEY4EeOHOM
NeSITEIbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEACHHWE U TOCTYNKU CBOMX TOBApUIIEH C MO3UIUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C Y4E€TOM OCO3HAHUs IIOCIIEACTBUHI IIOCTYIIKOB;

3) popMuUpOBaHUS IEHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOIUMBIE AJIsi TIOHUMaHUS
CYLIHOCTH HAay4YHOU KApTHUHBI MUDA;

OCO3HAHUC I[CHHOCTHU HAYYHOTO TIIO3HAHUA I Pa3BUTHA KaXXJA0ro 4YCJIOBCKAa U
MIPOU3BOIUTENIBHBIX CHJI O0IIECTBA B LIEJIOM, POJIM M MeCTa HayKu «XHUMHs» B CHCTEME HayUHBIX
MPEJICTABICHUIA O 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOIHON
Y TEXHOJOTHUYECKOMN CPENoi;

IMMO3HAaBaTCJIbHAA MOTHUBALlUd W HHTCPEC K OGy‘-IGHI/IIO, T'OTOBHOCTh H CHOCOGHOCTB K
CaMOpa3BUTHUIO U €aMOOOPA30BaHMIO, K HCCIEAOBATEIbCKOM AESITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPaBIICHUs ¥ YPOBHS JaJIbHEUIIIET0 00yUYEHUS;

4) BocIUTaHUSI KYJbTYPbI 310POBbSI:

OCO3HAaHUC NECHHOCTH KU3HHU, OTBECTCTBCHHOI'O OTHOIICHHA K CBOCMY 3/I0POBbIO, YCTAHOBKA
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE TIIOCIEACTBUN M HENPUITHE BPEAHBIX MPUBBIYECK
(ymoTpeOneHuss aakoroJisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJICHUS TPaBHII
6C3OHaCHOCTI/I npu 06paH_I€HI/II/I C XMMHUYCCKHMMU BEHOIECTBAMU B y‘IGGHBIX U KU3HCHHBIX
CUTyalUsIX;

5) Tpya1oBOro BoCIUTAHMS:



(opMHpOBaHNE LIEHHOCTHOI'O OTHOUIEHUS K TPYJOBOM JESITEIbHOCTH KaK €CTECTBEHHOMH
NOTPEOHOCTH YEJIOBEKA M K MCCIEeI0BATEIbCKON JEATEIIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOW B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE MHTEpeca K NMpOo(eccHsiM, CBSI3aHHBIM C XUMHEH, B TOM 4HUCIIe K MPOdeccHsMm
Hay4HOI1 chepbl, 0CO3HaHNE BO3MOXKHOCTU CAMOPEAJIN3aLluuU B 3TOH cdepe;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

OCO3HaHHE HEOOXOTUMOCTH OTHOIIEHHS K MPUPOJAE KaK MCTOYHHKY KU3HHM Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHN;

HIOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpbl: HNPHUOOPETEHUE OMNbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLEHKHM HX BO3MOXHBIX IIOCIEJICTBUI [JIs1 OKPYXKAIOLIEH Cpeibl; OCO3HAHUE
r7100aIbHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIEM U ITyTel UX pelIeHus; CHOCOOHOCTh MPUMEHSTh
3HAHUSA, MOJIY4aeMble IIPU M3YYCHHUH XUMUH, JUI1 PEUICHMS 3a]a4, CBS3aHHBIX C OKPY)KAIOIIEH
Cpeoil; aKTUBHOE HEMPHUATHE AEHCTBUM, NMPUHOCAIIMX BPEA OKPYKAIOLIEH Cpele; OCO3HAHUE
CBOCH pOJM Kak TpaXAaHWHA U TMOTPEOUTENss B YCIOBUSX B3aUMOCBSI3U TMPHUPOIHOM,
TEXHOJIOTMYECKOM Y COLMAIIBHON Cpell; TOTOBHOCTh K YYaCTHIO B IIPAKTUYECKON JEATEIbHOCTH
JKOJIOTMYECKON HAIPaBICHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yabTaThl OO0YYarOIUMXCsA, OCBOMBIIMX HPOTrpaMMy IO XHMHUHU
OCHOBHOTO 00ITIeT0 00pa30BaHMs, BKIIOYAIOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXOPEAMETHBIX)  MOHATUH,  OTpa)karolUX
MaTepuaibHOE €IMHCTBO MHpa U MPOILECC MO3HAHUS (BELIECTBO, CBOMCTBO, YHEPIUs, SIBJICHHUE,
Hay4HbIM (paKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TeOopHs, HaOII0JEeHUEe, HU3MEpEeHHe,
UCCIIEIOBaHHE, SKCIIEPUMEHT U PYyTHe);

OBJIaJICHUE YHUBEPCAIBHBIMU y4eOHBIMU JNENCTBUAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKATHBHBIMH, PETYISTUBHBIMH), BAXKHBIMU JJIs1 TIOBBIMICHHS 3()()EKTUBHOCTH OCBOCHUS
COJepXkKaHUs y4eOHOro mnpeamera, (GOPMHPOBAHMS KOMIETEHIUH, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENBHOCTH 00yUarOIUXCsl B Kypce XUMUM;

CIOCOOHOCTh MX MCIIOJIB30BAaTh B yUEOHOM, TO3HABATEIILHOM 1 COIUAIEHON TPAKTUKE.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeliCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBbl JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICH XMMHYECKHX TOHSITUM (BBLACNATH HX CYIIECTBEHHBIE TMPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSATUSIMH); aHAJIM3UPOBATh, CPAaBHUBATH, 00001IaTh,
BBIOMpATh OCHOBAaHUS MJsl KiIacCH(UKAIMK M CUCTEMATH3allMM XHUMHUYECKUX BEIIECTB U
XUMHUYECKHX PpEeaKIUi; YCTaHABIMBATh MPUUYWHHO-CICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU
U3YYEHHUS;, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, €AYKTHBHbIC, 10 aHAJIOTHH);
npeniaraTb KpUTEpUU M BBIBIATH OOIIME 3aKOHOMEPHOCTH M IMPOTHBOPEYUS B U3y4aeMbIX
npoleccax U SABJICHUSX; MPOBOAUTH BBIBOJABI U 3aKIIOUYEHUS; YMEHUs MPUMEHATH B Ipolecce
MO3HAHUS TMOHATUA (TPEIMETHbIE M METaNpPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBHIE) MOJIEINH,
UCIIONIb3YEMbIE B XMMHHU, NMPEOOPa30BbIBATh MOJAEIbHBIE MPEACTABICHUS — XMMHUYECKUN 3HaK
(cUMBOJI BJIEMEHTA), XUMHUUYecKas popMyJia U ypaBHEHUE XMMHUECKON peakluu — MPU PeIIeHun



yueOHBIX 3a/ay; C YY4E€TOM JTHUX MOJIEIbHBIX IPEACTABICHUI XapaKTepu30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA M XUMUIECKUE PEaKIIUU.

Ba3oBble muccienoBarejbckue AeicTBUSL (MeTOAbl HAYYHOr0 MO3HAHHA BeNIECTB M
sIBJIEHMI1):

YMEHHMSI IPUMEHSATh METO/Ibl HAYYHOTO MIO3HAHMS BEILIECTB U SIBJICHUI Ha SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B YyUeOHOW TIMO3HABATEIbHOW M MPOEKTHO-HUCCIIEIOBATENLCKON
JESITEIIbHOCTH;

YMEHHMsI HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTa IMO3HAHUSA U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI, aHAJIU3UPOBaTh (AKTHI, BBIABIATE U (OPMYIUPOBATH
npoOiieMy, ONpeNeNsITh Leb M 3aJaYd, COOTBETCTBYIOUIUE PEIICHUIO MPOOJIEMBI; MpeaIarath
OMHCATEIbHYI0 W OOBSACHUTENBHYIO THUIOTE3Y W OCYHIECTBIATH €€ IMPOBEPKY; YMEHUS
MPOBOAMTH U3MEPEHUS HEOOXOAUMBIX MAPAMETPOB, BHIUMCIICHUS, MOACIUPOBAHNE, HAOIIOIEHUS
U DKCIEpUMEHTHI (pealbHble M MBICIEHHBIE), CAMOCTOATEIHLHO MPOTHO3UPOBATH PE3YJbTAThI,
dbopmynupoBaTh 00001IEHUST U BBIBOJBI MO PE3YJIbTaTaM MPOBEIACHHOTO OIbBITA, UCCICIOBAHUS,
COCTaBJIATH OTYET O MPOJICTaHHOM padoTe;

Pabora ¢ unopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3IUYHBIX UCTOYHHKAX MHPOpPMAIMK (HAy4YHO-TIONYJIspHAs
auTepaTypa XHMHYECKOTO COJAEp)KaHWs, CIpPaBOYHbIE TocoOus, pecypcel VHTEepHETa);
aHATM3UPOBaTh  HMHPOpPMALMIO U  KPUTHYECKH  OLICGHWBAaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOUPATh U MHTEPIPETUPOBATh UHPOPMAIUIO, 3HAYUMYIO JJISl pPeIleHus
yueOHOW 3alayl; yMEHHUs MPUMEHSATh pa3jMYHble METOAbI M (OPMYIUPOBATH 3alpoChl MpU
MOWCKe U 0TOOpe MHpOpMAIUU, HEOOXOTUMOM /7Sl BRITIOMHEHUST YIeOHBIX 3a/1a4; UCIIOJIb30BaTh
WH(OPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJIOTMHM ¥ PA3JIMYHbIC IMOWCKOBBIC CHCTEMBEI;
CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIBbHYIO (OopMy mpenacTaBieHus HHPOPMANHH (CXEMBI,
rpaduKy, TUarpaMMbl, TaOJIUIbI, PUCYHKHA W APyTrue (GOpMbl); YMEHHUS HCIIOIH30BaTh HAYYHBIHA
SI3BIK B KQUECTBE CPEACTBa PabOThI ¢ XUMUYECKOW WH(pOpMaIIME; TPUMEHSITh MEXKIIPEIMETHEIC
(pusmueckue m MaTeMaTHYECKUE) 3HAKK ¥ CUMBOJIBI, OPMYIIbI, a0OpEeBHATYpPbI, HOMEHKIIATYPY,
HCIIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHble YUeOHbIe 1eHCTBHUSA:

1) ymenus o6menust (MMCbMEHHOW M YCTHOM KOMMYHHKAIIUH ):

NPEJICTaBIATh IMOJIYYEHHbIE pPE3yJbTaThl MO3HABATENIbHON JAEATEIbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; NyONIMYHO BBICTYNATh C MPE3CHTAIMEH pPe3ylIbTaTOB BBITOIHEHUS
XMMHUYECKOTO 3KCIIEPUMEHTa (MCCIEI0BaTEIbCKON 1a00paTOpHOM MM MPaKTUYECKOH paboThl,
y4eOHOro MpoeKTa); B X0j€ Auayora U (Wiau) JUCKYCCHUHU 3a7aBaTh BOMPOCHI MO 00CYXKIaeMoi
T€ME U BBICKa3bIBaTh HAEU, (HOPMYIHPOBATH CBOU IMPEAJIONKEHUS OTHOCUTEIHHO BBINOIHEHUS
MPEJI0KEHHOM 3a/1a4H.

2) yMeHHs y4eOHOTO COTpYIHUYECTBA (IPYIIOBasi KOMMYHUKAITU):

y4acTBOBaTh B TPYNNOBBIX (hopMax pabOTHI: IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThL, OMpPEAEATh CBOIO POJb, PACIPEACTATh 33Ja4d MEXKIY YJeHaMH TPYMIbI; BIMIOIHSITH
CBOIO YacCTh pabOThI, KOOPAUHUPOBATH CBOM JCHCTBUS C ICUCTBUSMHU JAPYTUX WICHOB KOMAH/IBI,
OTIpECNATh KPUTEPUH IO OILICHKE KadecTBa BBHIMOJIHEHHOW pabOThI, pemiath BO3HUKAIOIINE
npoOsieMbl Ha OCHOBE yyeTa OOLIMX HHTEPECOB W COTJIAaCOBaHMSI MO3UIMI, y4yacTBOBAaTh B
o0cyXJ1eHUH, 0OMEHEe MHEHUSIMHU, «MO3TOBOM ITypMe» U ApYTrux (GopMax B3auMoIeHCTBUS.



PeryasiTuBHbIe YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA

OBnajgeHne yHHMBEpPCAIBHBIMU YUYEOHBIMH PETYJIATUBHBIMU JICMCTBUSMH BKIIOYAET
pa3BUTHE CAaMOOPraHU3aLUU, CAMOKOHTPOJISI, CAMOKOPPEKIIUH, B TOM UHCJIE:

YMEHMsI peliath yuyeOHble U HCCIEAOBATEIbCKUE 3aJaud: CaMOCTOSITENIbHO BbIOMpPATh
croco0 perreHus: y4eOHOM 3amaud (CpaBHHBATh HECKOJBKO BAPHMAHTOB PEIICHUS, BBHIOMpAThH
Han0oJiee MOIXOASIINHI C yYETOM CaMOCTOSITEIbHO BBIICTICHHBIX KPUTEPUEB), TNITAHUPOBATH CBOIO
paboTy mpH pelieHuH Y4eOHON WM MCCIEeI0BaTeNbCKOM 3a/laud; Ha OCHOBE IOJTYYEHHBIX
pe3ynbTatoB (opMynHpoBaTh 000OIIEHUS W BBIBOJBI, IPOrHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IIPOLIECCOB; AHAIU3UPOBATH pPE3YJIBTAThl: COOTHOCUTb CBOU JCHCTBHS C IIAHUPYEMBIMU
pe3ysibTaTaMH, OCYIIECTBISATH CAaMOKOHTPOJIb  JIEATENBHOCTH; KOPPEKTHpPOBAaTh  CBOIO
NEeSITeIbHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MIPOrpaMMbl IO XHUMHH OCHOBHOTO OOILIEro
0o0pa3zoBaHusl Ha yriayOJEHHOM YPOBHE MMEIOT OOIee COACpKaTeIbHOE PO C MPEIMETHBIMU
pe3ynbraraMu 06a30BOTO YPOBHS, COTJIACOBAHBI MEXTY COOOM, YTO TO3BOJIET PEaTU30BBLIBATH
yIIIyONeHHOE H3YyYeHHEe KaK B paMKax OTIENbHBIX KJIAcCOB, TaK W B paMKax pealu3aliu
UHAUBUAYAJIbHBIX 00pa30BaTEeNIbHBIX TPACKTOPHI, B TOM 4YHUCJIE HCIOJB3YS CETEBOE
B3aMMo/eiicTBre opranu3anuu. [1o 3aBepiieHnn peanusalnuy IporpaMMbl yriyOJeHHOTO YPOBHS
00yyJaromuecs: CMOTYT JIeTallbHEe OCBOUTh MaTe€pHall, OBIAJETh PACIIMPEHHBIM KPYTOM MOHSATHHA
¥ METOJIOB, PeIIaTh 3a7a4u 00Jiee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHbIe pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYaIOIIMMHUCA HAay4HBIX 3HAHUI,
YMEHUW W CIOCOOOB NIEUCTBHH, creu(dUUecKuX I MPEeIMETHONW 001acTh «XHUMHS»; OCHOBBI
HAayYHOI'O MBIINUJICHUSA,; BUABI ACATCIBHOCTH MO MOJTYYCHUIO HOBOI'O 3HAHUS, €0 UHTCPIIPECTALIUU,
Hp€O6paSOBaHI/IIO U NPpUMCHCHHUIO B PA3JIMYHBIX y‘-Ie6HI>IX " PCAJIbHBIX KU3HCHHBIX YCJIIOBUAX;
00€ecIeurnBarOT BO3MOKHOCTh YCIIEIITHOTO 00YYEHUS Ha CIISAYIONIEM YPOBHE 00pa30BaHuUs.

K konmy oOydeHuss ¢ 8 knacce y oOyuatomierocss OyayT cGOpPMUPOBAHBI CIEAYIONIUE
IPEMETHBIC PE3YNIbTaThl U3YYCHHSI XMMUHU Ha YIITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHUN: aTOM, MOJIEKyJa, XUMHUYECKHUIl
AJIEMEHT, METaJul, HEMETaJlJ, aJUIOTPONus, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECH
(omHOpOIHAS ¥ HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs! ¥ MOJIEKYJISIpHasi Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBasl [J0Jii XMMHYECKOTO 3JEMEHTa B
COEIMHEHUH, MOJIAPHBIA 00HEM, OTHOCUTENbHAS TNIOTHOCTh ra30B, OKCUJ, KUCIIO0Ta, OCHOBAHHE,
COJIb, aM(OTEPHBIH OKCHI, aM(OTEPHBIN THAPOKCHU[, XMMHUYECKas PEaKIUs, KIaCCHU(PUKAIHI
peaKIMii: peakuy COeANHEHHs, PEaKLIUU Pa3IoKEHUs, PEaKkIMK 3aMeIleHus], peakliuu oOMeHa,
9K30- 1 HJIOTEPMHUYECKUE PEaAKINH; TETUIOBOH 3PP EKT peakuu; apo aToMa, SJICKTPOHHBIN CIIOM
aToMa, aTroMHas opOuTaigb, pajguyC aromMa, XUMHYECKas CBs3b, MOJSIpHAs U HEMOJspHas
KOBaJIEHTHAas CBS3b, HOHHAs CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas JOJs BELIECTBA
(mpolleHTHAs KOHIEHTpalus) B pacTBOpe, MOJSpHAs KOHLEHTpAIMs BEIIECTBA B PACTBOPE;
3EKTPOOTPHUIIATENLHOCTD, CTEIEHb OKUCICHUSI, OKUCIUTEIN U BOCCTAHOBUTENH, OKHCIEHUE U
BOCCTAHOBJICHHE, OKUCIIUTEIHbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, METO/] JIEKTPOHHOTO OajaHca;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TOHATUHN U IPUMEHSTh 3TH OHATUS
P OMKMCAHUH BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTAaBICHUS (DOPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKHUX PEaKIUi;

ONpeAeNiATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, MPUHAIIICKHOCT BEIIECTB K OMPEICIICHHOMY
KJlaccy COeAMHEHWH 1mo Qopmynam, BUABI XMMHUYECKOH CBSI3M (KOBAJIEHTHOH M HMOHHOM) B
HEOPraHWYECKUX COCANHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3axona [I. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOIM T€OpUH, 3aKOHA ABOTAJIpO
U €ro CIEICTBHM, TNPEICTAaBIEHUA O HAyYHBIX METOJaX IIO3HAHUSA, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX M TEOPETUYECKMX METOJax MCCIECJOBAaHUsA BEIIECTB W HM3YYCHHS
XUMHYECKHUX PEaKIUi;

JEMOHCTPUPOBATh TOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckon cucreme:

OIMCHIBATh U XapaKTepu30BaTh TabnnuHyto popmy [leproauueckoii cCTEMbl XUMHYECKHX
3JIEMEHTOB: pa3inyaTh MOHATHUA «TJIaBHas noArpynna (A-rpymnma)» u «mmodounas noarpynmna (b-
TpyNma)y», «Majble ePUOIbI» U «OOBIIHE IEPHOIBI;

COOTHOCUTH 00O3HAuUeHUs, KOTOpble HMeroTcs B Tabmmie «llepuogudeckas cuctema
XUMHYECKHX 371eMeHTOB [[. 1. MenneneeBay, ¢ UHCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]l sipa, 00I1ee YHUCII0 3JIEKTPOHOB U pacIipe/ieeHIe UX 1o
AJIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBSI3b MOJOXKCHHS dJieMeHTa B [lepuonnyeckoil cucreMe C pacmpeleeHueM
3JIEKTPOHOB MO YHEPIETUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MIEPHOJIOB;

KJIACCU(UIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIISCTBA, XUMHYCCKHE
peakiuu (110 YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIIUH BEIECTB, M0 TEIJIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATD) (PHU3HUECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOAa, BOAOPOJA, BOABI, OOIIME XHMHYECKHE CBOMCTBA OKCHIOB, KHCIIOT,
OCHOBaHUM U COJeH, TEHETUYECKYI0 CBsI3b MEXKIYy HHUMH, TMOATBEpXKIas MpUMepaMu
MOJIEKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

ONUCBHIBaTh POJIb KUCIOPOJAA, BOAOPOJAAa U BOJABI B IPHUPOIAHBIX MPOLECCAX, B KUBBIX
OpraHusmax, HMX M[PHUMEHEHHE B pAa3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCI0JIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHUSIX;

OOBSCHAT, W TPOTHO3UPOBATH CBOWCTBA BEMIECTB B 3aBHCHUMOCTH OT HMX COCTaBa U
CTPOEHHUSI, BO3MOKHOCTH ITPOTEKAHUS XUMUYECKHUX IPEBPALLECHUN B PA3JINYHBIX YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJBHYIO JOJI0 XUMHUYECKOrO HJIEMEHTa B COEAUHEHUH, MAaCCOBYIO JIOJIO
XUMHYECKOT0 dJIeMEHTa 1Mo (opMylie COSIUHEHHsI, HAXOUTh MPOCTEHIYyI0 (hOpPMYITy BEIIecTBa
[0 MacCOBbIM WJIM MOJBHBIM JOJSIM 3JIEMEHTOB, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTpPAllMIO BEIIECTBA B PACTBOpPE, MNPOBOAUTH pacyeTbl IO YpPaBHEHUSIM
XAMHUYECKON PEaKuu;

INPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON ACSITENbHOCTH — aHalu3 M CHUHTE3,
cpaBHeHHE, OO0O0OIIEHHe, CHUCTEMaTU3aIuio, KIAacCU(UKAIMIO, BBISIBICHHE MPUYHUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJISl U3yYEHUsI CBOMCTB BEIIECTB M XMMUYECKUX PEAKLIUM, €CTECTBEHHO-



HayYHbIC METOJbl TO3HAHWS — HAONIOACHWE, W3MEpEHHUE, MOICIHUPOBAHHE, HSKCIEPUMEHT
(peanbHBIN M MBICTICHHBIH) — 1JI1 OCBOCHHUS y4eOHOTO COJIepIKaHMS;

PACKPBIBATE CYHIHOCTDb IMPOLECCOB OKUCJICHUA U BOCCTAHOBJICHHA, COCTABJIATH YPABHCHU A
MIPOCTHIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI (METOIOM DIIEKTPOHHOTO OajaHca),

YCTAaHABJIMBATh CBSI3W MEXKAY pPEATbHO HAONIONACMBIMH XUMHUYCCKUMH SIBICHUSMH U
IpoleccaMy, MPOUCXOSAIIMMH B Makpo- U MHUKPOMHpPE, OOBACHATh HNPUYMHBI MHOTOOOpPa3Hs
BCIICCTB, COOTHOCUTL XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU NPYTHUX y‘ICGHBIX npeaMETOB;

coOro1aTh IpaBuiIa 6€30macHoi padoTHI B 1a00PaTOPUH MPHU UCTIOIb30BAaHUN XUMUYECKON
nocynsl U 00OpYJIOBaHUs, a TaKXKe IMpaBHia OOpAIIeHUs C BEHIECTBAMH B COOTBETCTBUH C
UHCTPYKLHMSMHU BBIIOJIHEHUS JIAOOPATOPHBIX OIMBITOB M MPAKTUYECKUX PAOOT MO MOTYyYCHUIO U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OTIpeIeIICHHOM MacCOBOH I0JIEH PaCTBOPEHHOTO BEIIECTBA, PEIICHUIO YIKCIICPUMEHTATBHBIX 32144
1o Teme «OCHOBHBIE KJIACCHI HEOPTAHHMYECKUX COCAHMHECHUI;

ACMOHCTPUPOBATH BJIaJICHUC OCHOBaAMHA XUMHUYECKOHU TpaMOTHOCTH, BKJ'IIO‘-IaIOH_Ieﬁ YMCHUA
0e30macHOro OOpalleHus ¢ BEIIeCTBAMH, WCIOJIB3YEMbIMH B TMOBCEIHEBHOW JKU3HHU, a TaKKe
3HaHWE MTPABHJI MIOBEICHUS B LIEJISIX COCPEIKEHHS 3I0POBBSI U OKPYKAIOIICH CPEJIbI.

K konmy oOyudeHuss ¢ 9 knacce y oOyuatomierocss OyayT cOpPMHUPOBAHBI CIEAYIONIUE
IpeMETHBIC PE3yNIbTaThl U3YYCHHSI XMMUHU Ha YIITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHX TOHSATHUH: XMMUYECKUH 3JIEMEHT, aToM,
MOJIeKyJla, WOH, KaTHOH, aHUOH, 3JIEKTPOOTPHULATEIFHOCTh, CTENECHb OKHUCIICHUS, XUMHUYECKas
peakiusi, TernoBoi 3¢ ekt peakuuu, Mob, MOJSIPHBINA 00BbEM, pacTBOD;

AEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ASJIEKTPOIUTUYECKAs UCCOLMALNS, PEAKUUU HOHHOTO
oOMeHa, THApPOJM3 COJel, oOpaTuMple © HEOOpaTUMBIE pEaKIMH, OKUCIUTEIHHO-
BOCCTAQHOBUTEIIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIICHHE,
AIIEKTPONIN3, AJUIOTPONHUsA, aM(OTEPHOCTb, XHWMHYECKas CBs3b (KOBAJIECHTHAs, WOHHAs,
MeTaJlJIM4ecKasi), MEXMOJEKYJIsIpHble B3aUMOJICIHCTBUS (BOJOpOJIHAs CBA3b, CHUIbl Ban-nep-
Baannbca), KOMIIJIEKCHBIE COCIUHEHUS, KPUCTAJUIMYECKUE PEIIeTKU (MPUMHUTHBHAS KyOHuecKas,
00BEMHO-LIEHTPUPOBAaHHAsL KyOHUecKasi, TpaHEeLEHTPUpOBaHHAsT KyOWdeckas, reKcaroHalbHas
TUIOTHOYIIAKOBaHHAs ), KOPPO3HSI METAJUIOB, CIUIABBI; CKOPOCTh XMMHYECKON PEaKINu, KaTalus,
XUMHYECKOE PaBHOBECHUE, FTIEMEHThI XUMUYECKON TEPMOIMHAMUKH KaK OJTHOM U3 TEOPETUUECKUX
ocHoB xumuu; [1JIK;

WJLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX IMOHSATHI U IPUMEHSTh STH OHITHS
[P ONMCAHHH BEIIECTB M UX MPEBPAIICHHUI;

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBICHUS (hOpPMYIT BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKIUi;

OTIpeNIeNIATh BAJIEHTHOCTh M CTEIEHb OKUCICHHS XUMHUYECKUX AJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OINPEACIIEHHOMY KIAcCy COEAMHEHHH o
dbopmynaM, BHIBI XUMHUYECKOHW CBSI3M (KOBAJCHTHOW, WOHHOW, METAJUIMYECKOW) B
HEOPraHMYECKUX COeTMHEHUSIX, 3apsi/l HOHA [0 XUMHUYECKOH (hopmMyIie, XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHWYECKHX COEAMHEHUH, TUI KPUCTAUIMYECKOW pEHIeTKH KOHKPETHOTO
BEILIECTBA,

packpsiBaTh cMbich [lepuoauueckoro 3akona JI. 1. MeHneneeBa u 1€eMOHCTPUPOBATH €r0
MOHMMAaHUE:



OIMCHIBATh U XapaKTepu30BaTh TabnnuHyto popmy [leproauueckoit cHCTEMbI XUMHUYECKHIX
AJIEMEHTOB: pa3uyarTh MOHATHS «A-Tpymma» U «b-rpynmay, «Manbie MepHoIbl» U «OOJbIIne
MIEPHOIBIY;

OOBSCHATH CBSA3b MOJOXKEHHS 3JeMeHTa B [lepuonnyeckoil cucreme ¢ pacrpeleieHueM
3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MIEPHUOJIOB;

BBIJICTISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB AJIEMEHTOB U MX COCAMHCHMIA
(KUCJIOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHIOB M THAPOKCUIOB) B
npejienax MaJbIX MEPHOJIOB U TJIaBHBIX MOATPYII C YU€TOM CTPOCHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUHU DIEKTPOIUTHYECKON auccoluanuu, 3akoHa l'ecca u ero
CJIEICTBUH, 3aKOHA JEHCTBYIOIUX MAacCC, 3aKOHOMEPHOCTEM M3MEHEHUsI CKOPOCTU XUMHUYECKOU
peakuuy, HaIlpaBJICHHUsS CMEIIEHUS XHMHUYECKOTrO PaBHOBECHS B 3aBUCUMOCTU OT Pa3IUYHBIX
(hakTopoB;

KIIACCU(UITUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHYECKHE
peakuuu (1Mo YKCIy M COCTaBy yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TETUIOBOMY 3P QeKTy, 1o
arperaTHOMy COCTOSIHUIO pEareHTOB, IO HW3MEHEHUIO CTENEeHEHl OKUCICHHS] XUMHYECKHX
3JIEMEHTOB, TI0O 0OPAaTUMOCTH, IO YYaCTHIO KaTanu3aTopa);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB
HEOPraHMYECKUX COCTUHEHUH, TOATBEPXKIas 3TO OMUCAHHWE MPUMEpPAMH MOJEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS: AJIEKTPOJUTHUYECKOM AMCCOIMALIMM KHUCIOT, LIEJIOYEeH U COJei;
MOJTHBIE YW COKpAIICHHBIE YPaBHEHHS pPEaKlnuii MOHHOTO OOMEHA; peaklui, MOATBEPKIAFOIINX
CYIIIECTBOBAHME TEHETHUECKOM CBS3U MEXK/IY BEIIECTBAMHU PA3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTH MPOILIECCOB TUAPOIHM3A COJIEH MOCPEICTBOM COCTaBICHUSI KPAaTKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiuil, CyIIHOCTh OKHCINTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii TOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OamaHca dTUX PEaKIuii;

MPEICKa3bIBATh XapaKTep Cpeabl B BOJHBIX PacTBOpaxX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kucmopon, o30H, rpaduT, aiMa3, KpeMHUM, 00p, azor, dhocdop, cepa, XJIOp, HATPUMA, KaJIHH,
MarHuii, KaJbllUi, aIFOMUHHN, Kelle30, Me/lb, IMHK, cepeOpo) U 00pa30BaHHBIX UMH CIIOKHBIX
BEIIECTB, B TOM YHCJIE X BOJAHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPO]I, CEPOBOIOPO, OKCHUIBI
yraepona (I, IV), kpemuaus (IV), azora (I, II, III, IV, V) u docdopa (111, V), ceprr (IV, VI),
CepHHUCTasi, cepHas, a3oTHas, ¢ocdopHas, YrojbHas, KpPEeMHHEBAas KHUCIOTBHL, OKCUABl U
ruapokcuabl MetaioB IA—IIA-rpynm, amomunus, meau (1), nuaka, sxenesa (11 u I10));

MOSICHSITh COCTaB, OTIENBHBIE CIIOCOOBI TIONYYEHHUS M CBONCTBA CJIOXKHBIX BEIICCTB
(kucnopoacoaepsKalye KUCIOThl XJIOpa, a30THUCTasi, OOpHas, YKCyCHas KHUCIOTBI U HMX COJIH,
ranorenusl kpeMuust (IV) u docdopa (III u V), okcua u rugpoxcun xpoma (I1I), mepmanranat
KaJus;

OTHCHIBAThH POJIb BAKHEUIIIMX M3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOIIECCaX, BIHSIHUE HA
JKUBbIE€ OpPraHMU3MBbl, MPUMEHEHUE B PA3IUYHBIX OTPACIAX HKOHOMHUKH, HCIOIb30BAaHUE IS
CO3/1aHMSI COBPEMEHHBIX MAaTEPHUAJIOB U TEXHOJIOTHIA;

MPOBOANTH PEAKIUH, TOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB pPa3IMYHBIX BEUIECTB,
pacmo3HaBaTh ONBITHBIM ITyTEM COJEpIKAIINECS B BOIHBIX PaCTBOPaX MOHBI: XJIOPUA-, OpOMHU/I-,
noaua-, cynbdar-, hocdar-, kapOoHAT-, CUITMKAT-, CYIbPUT-, CyTbPUa-, HUITPAT- © HUTPUT-UOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJabllns, aTIOMUHMS, Keme3a (2+) u xenesa (3+),
Meu (2+), MHKa;



OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEHUILINX U3y4aEMBbIX BEILIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHHSI, IPUMEHEHHUE BEUIECTB B 3aBUCUMOCTH OT MX CBOWCTB, BO3MOXHOCTh
MPOTEKAHUS XUMUYECKUX TPEBPAIICHUN B PAa3IMYHBIX YCIOBUSX Ha OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKOI KHHETUKH U TEPMOJUHAMUKU;

BBIUMCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO
JIOJTIF0 XUMHUYECKOT0 AJIEMEHTa 1o (popMysie COeAMHEHHSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
MOJIBHYIO JTOJIF0 XHMHYECKOTO 3JIEMEHTa B COSIMHEHUHU, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBope, HaxOJIUTh MPOCTEHITy0 (GopMyay BellecTBa MO MACCOBBIM WM MOJBHBIM JOJISIM
3JIEMEHTOB, MPOBOJUTH PAcUeThl MO YpaBHEHUSM XHMHUYECKUX PEaKIMi C y4eTOM HeJocTaTKa
OJIHOTO U3 PEareHTOB, MPAKTHYECKOTO BBIX0/Ia IPOAYKTA, 3HAUEHUS TEIUIOBOTO A (ekTa peakiuu,
ONPEAENATh COCTaB CMECEH;

coOiro1aTh paBuiIa 6€30macHoi paboTH B 1a00PaTOPUH MPHU UCTIOIb30BAaHUN XUMHUYECKON
nocyAbl U 0o0OpyIOBaHHUS, a TaKXe MpaBuja OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU BBITIOTHEHUSI JTaOOPAaTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOTYYCHHIO U
COOMpaHHMIO Ta3000pa3HBIX BEMIECTB (aMMHaKka W YIJIEKUCIOrO0 Tra3a) W PEIICHUI0
9KCIIEPUMEHTANIBHBIX 33]a4 110 TeEMaM Kypca, IPeICTaBIATh pe3ybTaThl 3KCIepuMeHTa B (hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(PHUKOB, TAOIUIL U BBISBIATH SMIUPUYECKHE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIC ONEPALMUA MBICIUTEIBHON JEATENBbHOCTH (QaHAU3 H CHHTE3,
CpaBHEHHE, 00O0OIICHNE, CHCTEMAaTHU3aINI0, BEISBICHUE MPHUUYMHHO-CICICTBEHHBIX CBSI3CH) MpHU
M3Y4YEHUU CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIHi, BIaJIeTh €CTECTBEHHO-HAYYHBIMU METOIaMU
no3HaHusl (HaOJI0IeHNe, M3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (pealTbHBIN U MBICIICHHBIN);

NPUMEHSTh TMpaBuiIa Oe30MacHOro oOpaimieHuss C BEIIeCTBAMHU, HCIOIB3YEMBIMU B
MOBCEIHEBHOM JKW3HHU, MpaBUIa TOBEICHUS B LEISAX COEPEKEHHS 30POBBS M OKpPYKAOIIEH
OPUPOIHON cpeabl, MOHMUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKHMBBIE OPraHU3MbI
OTIpe/IeNIEHHBIX BEIECTB, MOSICHATH Ha MPUMEpax CIoCOObl YMEHbBIIEHUS U MPEJOTBPAIICHUS UX
BPEIHOTO BO3CHCTBHSI, 3HAUCHUE KUPOB, OCIIKOB, YIIIEBOJOB JIJIsl OPraHu3Ma YeIIOBEKa;

UCIIOJIb30BaTh TOJTYYCHHBIE MPEACTABICHUS O cdepax npodeccuoHAIBHON NesTEIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU TEXHOJOTHSIMHU, KaK OCHOBY JUIsl MPOQEeCCHOHATbHON
OpHUEHTAINH U JUISI OCO3HAHHOTO BBIOOpa XUMHH KaK MPOoGUIBHOIO MpeIMeTa Mpy MpOoA0KEHUN
00ydeHHUs Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOM MPOEKTHO-UCCIIENOBATENBCKON AEATEIBHOCTH XUMUYECKON U
XUMHUKO-9KOJIOTHYECKONH  HAMpaBJIEHHOCTH, MPUOOPECTH  OMBIT  MPOBENEHUs  Y4eOHBIX
UCCJIEJOBAaHUM B YCIOBUSIX 00pa3oBaTeNbHBIX OpraHU3alui, a TakXKe opraHuzauuil (LEeHTPOB)
JOTIOTHUTEIIFHOTO 00pa30BaHUs IETEH.

PaGouass mporpamMma cocTaBieHa C ydeToM pabodeil mporpamMmbl BocmuTaHus. KirroueBbiMu
BOCIIUTATCIIbHBIMU 3a4a4aMU ABJIAKOTCA:

l.YcraHoBineHrne JOBEPUTEIbHBIX OTHOIICHHH MEXAYy YUYUTEIEH W €ro y4eHUKaMH,
CHOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUSTHIO yYallUMHCS TpeOOBaHMM M TPOCHO yduTensd,
NPUBIICUCHUI0O HMX BHHMMaHHA K oOcCykigaemMol Ha ypoke HH(OpManuu, aKTUBHM3AIMS UX
MI03HABaTCILHOU ACATCIIBHOCTH.

2.Mcnionp30BaHMEe BOCTHMTATEIBHBIX BO3MOXKHOCTEH CONIEpKaHHUs ydeOHOTO NpenMera uepes
ACMOHCTpAlUIO ACTAM HTPHUMEPOB OTBCTCTBCHHOI'O TPAXKIAHCKOIO ITOBCACHUA, IIPOSBICHUA
YEJIOBEKOIIO0HS U JOOPOCEPICTYHOCTH, YePE3 MOA00p COOTBETCTBYIOIMINX YIPAKHEHHM.

3. IIpuMeHeHne Ha ypOKe MHTEPAKTHBHBIX (OPM pabOTHl YHaIIMXCS: MHTEJUIEKTYalIbHbBIX HID,
rpynmoBoil paboThl WU pabOTHl B IMapaxX, KOTOPbIC y4yaT IIKOJbHUKOB KOMaHIHOW padore u
BBaHMOHGﬁCTBI/IIO C ApYruMHU ACTbMU; CTUMYIIUPYIOT ITO3HABATCIIbHYIO MOTUBAIIUIO IKOJIbHUKOB.



4. IlpuBneyeHre BHUMaHUS IKOJbHUKOB K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha ypOKe SBJICHUI,
opraHuzansi UX paboThl C TMOIy4aeMOW Ha YPOKE COLMAJbHO 3HAYMMOW HHQOpMaIuen —
MHUIIUHpPOBaHUE €€ OOCYKIEHHS, BbICKa3bIBaHMs y4YallMMHCS CBOETO MHEHHS IO €€ IMOBOY,
BBIpa0OTKA CBOETO K HEW OTHOLICHHUS.

5. TloGyxxeHne MIKOIbHUKOB COOMIONATh HA YPOKE OOLIEIPUHSATHIE HOPMBI TIOBEJCHHUS, IPaBUIIa
oOmmeHus: co crapmuMu (MEAarorHYecKUMU PaOOTHUKAMH) W CBEPCTHHKAMH (YYCHUKAMH),
MPUHLIMIIBI Y4eOHOM TUCIUIUIMHBI U CaMOOPTaHU3alUH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KZIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB JJeKTpoHHbIE (HU(POBHIE)
KoHTpoJsbHBbIE IpakTHyeckune
n/n U TeM IPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 10 ) bubmuorexa [JOK
' IIPAaKTUYECKOU https://m.edsoo.ru/7f41837¢c
NeATEeIbHOCTH YeJIOBEKa
12 BemtecTtBa 1 XuMHU4eCcKue )3 | Bbu6nuoreka [JOK
' peaxIun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 38
Pasznen 2. BaxxHelilue npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Ilonstue o razax. 19 ) 1 bu6mmoreka [IOK
' Kucnopon. Oxcubt https://m.edsoo.ru/7f41837¢
5 Bonopon. Ilonsitue o g 1 bubanorexa HOK
’ KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 16 | 1 Bbubnmuoreka [JOK
' 00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACChI
2.4 HEOPTraHUYECKUX 18 1 1 bubmmorexa [IOK
' p . https://m.edsoo.ru/7f41837¢c
COCMHEHMI
Hroro no pazgeny 61




Pa3nen 3. [lepuoanueckuii 3axkon n llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuoanueckuii 3aKOH U

Ilepuonnueckas cucrema
bubnmuoreka [JOK

3.1 ) 14
XMMHYCCKUX SIEMEHTOB /] https://m.edsoo.ru/7f41837¢

N. MenpneneeBa. CTpoenue
aroma

XUMHYECKas CBA3b.

39 OKuCIUTENbHO- 17 5 bubmuorexa [JOK
' BOCCTAaHOBUTEIIHHBIC https://m.edsoo.ru/7f41837¢
peakuumn
Hroro no pazgeny 34
PesepsHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 136 6 6




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. BemecTBo 1 XumMn4yeckasi peakius
11 [ToBTOpenue u yriryOiaeHne 3HaHU O 10 Bbubmuotexa [JOK
' BEILIECTBE https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 1 1 1 bubnuoreka [IOK
' XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! AUCCOLUALIMS. 13 | ) bubmmoreka [JOK
' XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazgeny 34
Pa3gen 2. HeMeTa/JILI M UX CO€IHUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 6 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO61as xapakKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 7 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO1as xapaKTepUCTHKA XUMUYECKUX Bubmmotexa [IOK
23 anemMeHToB VA-rpynnsl. A3ot, pochop u ux 9 1
pyn > bocdop https://m.edsoo.ru/7f412636
COEIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKHX Bu6miorexa [IOK
2.4 anemeHToB [VA-rpynnsl. Yriepon n 10 1 2
N pyH pol https://m.edsoo.ru/7f41a636
KpeMHUuH, ux coequHeHus. bop
Hroro no pazgeny 32




Pazgen 3. MeTaJIbl M X COCIUHEHU A

but6mmoreka [IOK
3.1 06 i 7
HIHE CBOHCTBA METAIIIOB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B i 1 2
3 QKHENIINEe METAJJIbl U UX COCAMHEHUS 5 https://m.edsoo.r/7#4 1a636
Hroro no pasgeny 22
Pa3znen 4. Xumus 1 oOKpysKawmas cpeaa
41 BemecTBa 1 Matepuaisl B )KU3HU YEJIOBEKA. 5 Bbubmuotexa [JOK
' OCHOBBI 3K0JIOTHYECKON TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
Paznen 5. O6001menne 3HAaHUH
51 [ToBTOpeHMe 1 0000IIEHE 3HAHMI 2 5 bu6nuoreka [IOK
' OCHOBHBIX Pa3/iesIoB KypcoB 8—9 kitaccoB https://m.edsoo.ru/7f41a636
Hroro no pazneny 8
PezepBHOE Bpemst 4 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11







IHHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne

Tema ypoka

JJIeKTPOHHBbIE HU(PPOBbIE

n/n KoanuectBo 4yacoB  oOpa3oBaTesibHbIE pecypchl
Pasznea 1. IlepBonavasibHbie Xumnueckue noHsATus ( 38 yacon)

{ [peamer xumumn. Pojb XMMHUHK B JKU3HA { bubmorexa [OK
YeI0BEKA https://m.edsoo.ru/ff0d210c

5 [ToHsATHE 006 UCTOPUM BO3HUKHOBEHHS M { bubnuorexa TIOK
pa3BUTHUSL XUMUH. XUMHUSI B CHCTEME HAyK https://m.edsoo.ru/ff0d227¢
Tena u BemectBa. Puznueckue u Bu6nmoreka [IOK

3 XUMHUYECKHUE CBOVCTBA BEIIECTB. 1

https://m.edsoo.ru/ff0d23dc
du3nyecKue 1 XUMUUECKUE SIBJICHUS
[ToHsiITHE O TEOPETUIECKUX METO/IAX
MMO3HAHMSI B €CTECTBEHHBIX HayKaXx.

4 VICTOYHHMKY XUMHYECKOH HH(POPMALIHH. { bubmuorexa TIOK
[IpencraBieHus 0 Hay4YHOM MTO3HAHUU HA https://m.edsoo.ru/ff0d26¢ca
SMIIUPHUYECKOM YPOBHE: HAOIIOICHNE,

U3MEpPEHHE, SKCIIEPUMEHT, MOJCIIMPOBAHNE.
[TonsiTue 0 MeTo1aX pabOTHl C XUMUYECKUMHU Bu6morexa IIOK
5 BemecrsaMu. O0OpyIOBaHKE MIKOIBHON 1
. Py https://m.edsoo.ru/ff0d28c8
XUMUYECKOH 1abopaTopuu
bu6mmoreka [IOK
[TpakTrueckas padora Ne 1 mo Teme
6 p p 1 https://m.edsoo.ru/ff0d2a6¢

"IIpaBusna paboTHI B TaOOPATOPUH U PUEMBI

https://m.edsoo.ru/ff0d2d50




oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

https://m.edsoo.ru/ff0d2a6¢c

BxoaHoii KOHTPOJIb.

Bbu6nmuoreka [JOK

7
YucTele BElecTBa 1 CMECH https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 CrrocoObl pa3aeneHns cMecei
pasit https://m.edsoo.ru/ff0d2a6¢
[Ipaktrueckas padota Ne 2 o Teme Bub6nuoreka [IOK
9 "Pa3zgenenne cMmecell (Ha IIpuMepe OUYNCTKH
8 . " (112 pinep https://m.edsoo.ru/ff0d323¢
MTOBApPEHHOM COJIN)
10 O60061IeHre 3HaHUI TI0 TeMe : «IucThie bubmorexa [IOK
BEIIECTBA U cMecH. Pa3eenne cMecei» https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
11 ATOMEBI 1 MOJIEKYNEI. XUMHYECKHE DIIEMEHTEI
y https://m.edsoo.ru/ff0d2eae
1 ®OpMBI CYLIECTBOBAHUS XUMUUYECKHX bubnmorexa LHOK
371eMEHTOB. [IpoCThIe U CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2eae
13 BemiecTsa MOJNEKYJISPHOTO U bubmuorexa TIOK
HEMOJIEKYJIIPHOI'O CTPOCHUS https://m.edsoo.ru/ff0d5230
14 CocTaB BemecTB. 3aKOH MOCTOSHCTBA bubmorexa [IOK
COCTaBa BEIIECTB. XUMUUYECKHE (POPMYITBI. https://m.edsoo.ru/ff0d37fa
15 Xumuyeckas Gopmyiaa. BaneHTHOCTS aTOMOB bubnmorexa LHOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d3al6
16 BajeHTHOCTb aTOMOB XMMHUYECKHUX Bubmmorexa [IOK

3JICMCHTOB

https://m.edsoo.ru/ff0d3b88




Onpez[eneHI/Ie BaJICHTHOCTHU aTOMOB II0

Bbubnuoreka [JOK

17
dopmynaM OMHAPHBIX COCAMHEHUI https://m.edsoo.ru/ff0d5708
8 OTHOCHTEIbHAS aTOMHAs Macca. bu6morexa [HOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d3{34
BrrunciieHust OTHOCUTEBHON MOJIEKYJISIPHOM Bu6nuoreka [IOK
19 MacChl BEMIECTB, MOJISIPHOM MacCChl, MacChl
https://m.edsoo.ru/ff0d40c4
BEIICCTB 1 KOJIMYSCTBA BEIISCTBA
20 MaccoBast 10Ji XUMHUYECKOTO JIEMEHTA B Bubmmorexa [IOK
COCIMHECHUH https://m.edsoo.ru/ff0d4290
Bbu6nmuoreka [JOK
21 BrruuciieHns MaccoBOi 10U XUMUYECKOIO htps://m.edsoo.ru/f0d448e
aJeMeHTa 110 opMyIie CoeTMHEHUS
https://m.edsoo.ru/ff0d4c4a
99 HaxosxneHue npocreimei popMyIibl bubnuorexa TIOK
BEIlECTBA IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB https://m.edsoo.ru/ff0d4614
Brruucnenus npocreiimein GopmyIsl Bub6nuoreka [JOK
23 BEIIECTBA [0 MAaCCOBBIM MJIM MOJIbHBIM
https://m.edsoo.ru/ff0d497a
JIOJISIM 3JICMCHTOB
bu6mmoreka [IOK
24 KoauuecrBo BemecTBa. Moiib
H https://m.edsoo.ru/ff0d4ae2
55 B3anMoCBsI3b KOJIMUYECTBA, MACChl U YHCIIa bu6mmorexa IIOK
CTPYKTYPHBIX €JUHUI] BENIECTBA https://m.edsoo.ru/ff0d4790
Bbu6nuoreka [JOK
26 MognsipHast Macca CMECH BEIIIECTB

https://m.edsoo.ru/ff0d4dd0




MonasHas J0JIA XUMHYCCKOI'O 3JIEMCHTA B

Bbubnuoreka [JOK

27
COCIMHECHUH https://m.edsoo.ru/ff0d4dd0
28 HaxoskneHue npocreimei popMyIibl bubnuorexa TIOK
BEIIECTBA 10 MOJILHBIM JIOJISIM DJIEMEHTOB https://m.edsoo.ru/ff0d4dd0
20 XUMHUYECKHE SBJICHUSA. XUMHUYECKas PEAKIIU Bubmmorexa [IOK
U €€ NMpU3HAKU https://m.edsoo.ru/ff0d4{42
bu6mmoreka [IOK
30 3aK0H COXpaHEHHUs MAacChl BEIIECTB
p = https://m.edsoo.ru/ff0d50d2
11 ATOoMHO-MoONEKynspHas Teopus. JKu3Hp u bubmuorexa TIOK
nesreabHocTh M. B. JJomoHOcoBa https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
32 XuMHYecKHne ypaBHEHHUS
yp https://m.edsoo.ru/ff0d542¢
bu6mmoreka [IOK
33 Tune! XUMHUYECKUX peakIuid
peard https://m.edsoo.ru/ff0d55a0
PacuéTrbl 10 XMMHUYECKUM YPaBHEHUSIM Bu6uoreka [JOK
34 KOJIMYECTBA M MacChHI HCXOJHBIX BEIIECTB
a m https://m.edsoo.ru/ff0d5708
WJIY TIPOAYKTOB PEAKIUU
Brrunciienus no ypaBHEHUSIM XUMHUYECKOU
35 PEaKIHHU: KOJIUYECTBA BELIECTBA, MACCHI [0 bubmiorexa [IOK
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE https://m.edsoo.ru/ff0d587a
pEareHTOB WM MPOAYKTOB peaKIuu
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
16 PEaKLHHU: KOJIUYECTBA BELIECTBA, MACCHI [0 bubmorexa [IOK

U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
peareHTOB WIH NIPOAYKTOB PEaKLIMU

https://m.edsoo.ru/ff0d59¢2




Bbubnuoreka [JOK

37 O00011IeHNE U CUCTEMATU3AIMS 3HAHUI
https://m.edsoo.ru/ff0d5b40
38 KonrtpoabHnas pabora Ne 1 mo teme
"BemecTBa U XUMHYeCKHE peakuun''
Pa3znen 2. Ba:kHeiimue npeacraBuTe M HeOpraHudeckux Bemtects ( 61 vac)
AHanun3 KOHTpOJIbHOU paboThl Nel 1o Teme Bu6nuoreka [IOK
39 "Bemecrsa 1 xumuueckue peaknuu". Bo3ng
p yX https://m.edsoo.ru/ff0d6342
— cMech razoB. [loustue o razax.
Bbub6nmuoreka [JOK
40 3akoH ABoraapo. MoJsIpHBIN 00BEM ra3oB
P p https://m.edsoo.ru/ff0d664e
Brruncienus o0b€Ma, KOIUYECTBA BEIIECTBA Bu6morexa IIOK
41 rasa o U3BECTHOMY €ro KOJIMYECTBY
. https://m.edsoo.ru/ff0d664e
BEIIIeCTBa, 00BEMY
bu6mmoreka [IOK
42 OTHOCHUTENbHAS INIOTHOCTE Ia30B
https://m.edsoo.ru/ff0d67ca
43 BorurciieHus: OTHOCHTETHHOM TJIOTHOCTH bubmorexa [IOK
ra3oB https://m.edsoo.ru/ff0d67ca
OrnpezenieHre OTHOCUTEIbHON
a4 MOJIEKYJIIPHON MACChI ra3000pa3HOro bubmiorexa [IOK
BEIIEeCTBA IO U3BECTHOU OTHOCUTECILHOU https://m.edsoo.ru/ff0dfee2
IUIOTHOCTH
BrruucneHuss OTHOCUTENTLHON MOJICKYJISIPHOM Bu6morexa IIOK
45 MAacchl ra3a o U3BECTHOI OTHOCUTEIILHOU
https://m.edsoo.ru/ff0dfee2
IUIOTHOCTHU
46 OOBEMHBIE OTHOILEHHS Ta30B MIPH bubnmorexa LHOK

XUMHUYCCKUX PCAKIUAX

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




Boruncnenus 00bEMOB ra3oB 0 YpaBHEHHUIO

Bbubnuoreka [JOK

47
XAMHYECKOW peaKkun https://m.edsoo.ru/00ad9b7c
Bbu6nmuoreka [JOK
48 K —
HCIIOPOJT — BJIEMEHT U MPOCTOE BEIIECTBO hitps//m.cdsoo.ru/00ad9a50
bu6mmoreka [IOK
49 Oxkc
e https://m.edsoo.ru/00ad9cb2
50 CriocoOBbl MosTy4eHust KUCIOPOa B bubnmorexa LIOK
71a00paTOpUX U IPOMBIIIUIEHHOCTH https://m.edsoo.ru/00ad9¢ela
IIpakTnueckas padora Ne 3 mo Teme Bu6uoreka [OK
51 "Ilosry4yeHue ¥ coOMpPaHHe KHCI0POaA
JyseHme v unp '}'m KueIopona, https://m.edsoo.ru/00ad9ffa
H3Yy4YeHHe ero CBOMCTB
Bbu6nuoreka [JOK
52 KpyroBopot kuciopoaa B npupoae https://m.edsoo.ru/00ada52¢c
https://m.edsoo.ru/00ada96e
bu6mmoreka [IOK
53 O30H — amnoTponHad MoAHGHKAIUA https://m.edsoo.ru/00ada52¢
KHCIIOpOJia
https://m.edsoo.ru/00ada342
TennoBoii 3pPexT XUMUIECKON peaKInu, Bu6morexa IIOK
54 TEPMOXHMMHUYECKHE YPABHEHUSI, IK30- U
p P ’ https://m.edsoo.ru/00ada6bc
SHJIOTepMUUECKHE peakiuu. Pemenue 3agad.
Pewenue 3ana4d o TepMUUECKUM
5 ypaBHeHusM . Tormgo. VICrosb30Banue yriis bubnmorexa LHOK

Y METaHa B KQ4eCTBE TOILJINBA. 3arps3HEHNE
BO3/IyXa.

https://m.edsoo.ru/00ada6bc




Brruncnenus no ypaBHEHUSIM XUMUYECKOU

peaKIu: KOJIU4YeCTBa BEIIECTBA, 00BEMA, Bu6morexa IIOK
56 MAaccChl I10 U3BECTHOMY KOJIHYECTB
. Y Y https://m.edsoo.ru/00ada824
BEIECTBA, 00BbEMY, Macce PeareHToB Win
MIPOJTYKTOB PEAKIIUH
57 KonTtpoabHnas pabora Ne 2 mo teme
"Bo3ayx. Kuciopoa. Oxcuabr"
AHanu3 KOHTPOJIbHOU paboThl N2 1o Teme Bu6nuoreka [IOK
58 "Bo3ayx. Kucaopoxa. Oxcunabl". Bogopo
y poa o FOPOR https://m.edsoo.ru/00adac34
— 3JIEMEHT U MPOCTOE BEILIECTBO
bu6mmoreka [IOK
59 Criocobet nomy4erus Bof0poza B https://m.edsoo.ru/00adaab8
1ab0paTopuu ¥ MPOMBIIUICHHOCTH
IIpakTnyeckasi padbora Ne 4 mo reme Bu6uorexa [JOK
60 "Moay4yeHue 1 cooOMpaHue BOAOPOAA
y ¥ P " A10poia, https://m.edsoo.ru/00adae28
H3yUeHHe ero CBOCTB
61 Vcnonb30Banue BOAOPOIA B KAUECTBE bubmorexa [IOK
TOILJINBA https://m.edsoo.ru/00adb076
6 [MousTHE 0 KUCTOTaX U coisix. CocTan Bubmmorexa [IOK
KHUCJIOT U COJIEH https://m.edsoo.ru/00adb076
Brruncienus o0b€Ma, KOIUYECTBA BEIECTBA Bu6morexa IIOK
63 raza Io U3BECTHOMY €0 KOJINYECTB
.}.] y https://m.edsoo.ru/00adb076
BEIIECTBA U 00BEMY
64 Brruncienus 006EMOB ra30B [0 YPABHEHHIO Bubnmorexa IIOK

XAMHYECKOW peaKkun

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




Brruncnenus no ypaBHEHUSIM XUMUYECKOU

peaKIu: KOJIU4YeCTBa BEIIECTBA, 00BEMA, Bu6nuoreka [JOK
65 MAacChI IO U3BECTHOMY KOJIMYECTB
. Y Y https://m.edsoo.ru/00adb33c
BEIECTBA, 00BbEMY, Macce PeareHToB Win
MPOAYKTOB PEAKIUU
dusunyeckue cBoiicTBa Boabl. Bona B Bu6uoreka [JOK
66 npupoae. AHAJIN3 U CHHTE3 — METOIBI
pupoZ A https://m.edsoo.ru/00ad9cb2
M3YUYEHUSI COCTaBa BOJBI
Bbu6nmuoreka [JOK
67 XHUMHYEeCKHE CBOMCTBA BOJIBI.
A https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
68 CocTaB OCHOBaHHH
https://m.edsoo.ru/00ad9cb2
69 PacTtBOpBI. PacTBOpHMOCTH BEILIECTB B BOJIE
HacerIieHnble M HEHACBIIIICHHEIE, Bu6miorexa IIOK
70 KOHIIEHTPUPOBAHHEIE U Pa30aBICHHBIE
HCHTPHD p https://m.edsoo.ru/00ad9ffa
pacTBOpbI
Crioco0OsI BeIpaXeHHST KOHIICHTPAITUN brbmorexa [IOK
71 PacTBOPOB: MaccoBasi 10JIsI PACTBOPEHHOTO https://m.edsoo.ru/00ada52¢
BEIIECTBA, MOJIAPHAs KOHLIEHTPALUS https://m.edsoo.ru/00ada96e
IIpakTnyeckasi padbora Ne 5 mo reme
"IIpuroroBjeHue pacTBOPOB €
onpeneJéHHON MaccoBoil 10J1eil brbmiorexa [IOK
72 PACTBOPEHHOIO BelecTBA. https://m.edsoo.ru/00ada52c

IIpurorosJieHHe pacTBOPOB C

onpeaeJIéHHOM MOJIIPHOM KOHLIEHTpaLuei

pacTBOpéHHOrO BemecTna'

https://m.edsoo.ru/00ada342




Brrancaenus ¢ HCIIOJIB30BaHUEM TOHSITHS

Bbubnuoreka [JOK

73
«MaccoBas JOJIA BEIIECTBA B PACTBOPE» https://m.edsoo.ru/00ada6bc
4 BbIunciIeHus ¢ UCTIOIB30BAHNUEM TTOHATHS Bubmmorexa [IOK
«MaccoBas JOJIS BEMIECTBA B PACTBOPE» https://m.edsoo.ru/00ada6bc
Ponb pacTBOpoB B IpupoIe M )KU3HU
25 gestoBeka. KpyroBopor BozisI B IpHpPOJIE. bubnuorexa TIOK
3arpsi3HeHue NpupoHbIX Bod. OxpaHa u https://m.edsoo.ru/00ada824
OYUCTKA IPUPOIHBIX BOJ.
Brrunciaenus ¢ UCIIOIb30BaHUEM OHSITHS Bu6morexa IIOK
76 «MOJISIpHASA KOHIIEHTPALYS PAaCTBOPEHHOTO
p p p p https://m.edsoo.ru/00adaab8
BEIIECTBA»
Brrunciaenus ¢ UCIIOIb30BaHUEM MOHSITHS Bu6morexa IIOK
77 «MOJISIpHASA KOHIIEHTPALUSI PAaCTBOPEHHOTO
p p p p https://m.edsoo.ru/00adac34
BEIIECTBA»
bu6nmuoreka [JOK
Brruucnenus ¢ ucnosib3oBaHuEM TpauKoOB
78 PaCTBOPUMOCTH IS PACUETOB https://m.edsoo.ru/00adaab8
pPacTBOPUMOCTH BEIIECTB
Brruucnenus ¢ ucnosib3oBaHueM rpaukoB Bu6morexa IIOK
79 aCTBOPUMOCTH JJISI PACUETOB
p p p https://m.edsoo.ru/00adae28
pacTBOPUMOCTH BEIIECTB
O0001eHne 1 cucTeMaTH3anus 3HaHuiil mo Bu6morexa IIOK
80 teme "Bogopon. Boxa. PacTBopEL.
,I‘) P https://m.eds00.ru/00adb076
OcHoBaHUS
21 KontpoabHnas padora Ne 3 mo teme

"Boxopoa. Boaa. PactBopsbl. OcHoBanus'




AHanum3 KOHTPOJIbHOM paboTs! Ne3
"Bomopoa. Boga. PactBopsl. OcHoBaHus"

Bbubnuoreka [JOK

82
Okcuapl: cocTaB, Kiaccudukanms, https://m.edsoo.ru/00adb076
TPUBHUAJIbHBIC HA3BaHUS
43 [TonyueHue ¥ XUMHYECKUE CBOWCTBA bubnuorexa TIOK
OKCHIOB https://m.edsoo.ru/00adb486
" [ToHATHE O TUAPOKCHIAX — OCHOBAHHMSAX M bubmorexa [IOK
KUCIIOPOACOAEPKAIINX KACIOTaX https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
85 ) i
M3UYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT hitps://m.edsoo.rw/00ad9ffa
Bbu6nuoreka [JOK
86 [TonydeHue KUCIOT https://m.edsoo.ru/00ada52¢
https://m.edsoo.ru/00ada96e
Bbu6nmuoreka [JOK
87 Knaccudukanus ocHoBaHUN https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
a8 [11én049n, UX CBOWCTBA M CIIOCOOBI bu6morexa [HOK
TOJTYYEHHUS https://m.edsoo.ru/00ada6bc
%9 HepacTBOpuMBIE OCHOBAHUsI, X CBOWCTBA U bubnmorexa LHOK
CHOCOOBI OTyYCHUS https://m.edsoo.ru/00ada6be
[Tonsarue 06 aM(pOTEpHBIX THAPOKCUAAX: Bu6miorexa IIOK
90 XUMHYECKHUE CBOMCTBA U MOJIyYEHHUE.

[IprMeHeHne BaXKHEUIINX OCHOBAHUM

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




Cpennue conu: cocTaB, Kiaccudukanus,

Bbubnuoreka [JOK

91
TpUBHUAIBHBIEC HA3BAHUS. https://m.edsoo.ru/00adaab8
0 dusnyeckre 1 XUMUUYECKHE CBOICTBA bu6morexa IIOK
cpennux coneit. [Tonyuenue cosei. https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
HOBHBIE M KHCJIBIE COIH: COCTAB
93 Ocno c CIIBIC €O coctas, https://m.edsoo.ru/00adaab8
KIacCU(pUKaIUsl, TPUBUATbHBIC HA3BAHUS
Bbu6nuoreka [JOK
94 XHUMHYECKHE CBOMCTBA KUCIBIX COJICH.
https://m.edsoo.ru/00adae28
o5 [eHeTHYECKas CBA3b MEXIY KJIaCCAMH bubmorexa [IOK
HEOPTaHUYECKUX COCTMHEHUN https://m.edsoo.ru/00adb076
IIpakTnyeckasi padbora Ne 6. Pemnenue
9% IKCIEPUMEHTAJIbHBIX 32124 [0 TeMe Bubmmoreka [IOK
«OCHOBHBIE KJ1aCChl HEOPTaHNYECKUX https://m.edsoo.ru/00adb076
coeTHUHEHU»
Brrunciienus no ypaBHEeHUSIM XUMUYECKOU
peaKIuu: KOJIU4YeCTBa BEIIECTBA, 00BEMA, Bu6morexa IIOK
97 Macchl 110 U3BECTHOMY KOJIMYECTB
. Y M https://m.edsoo.ru/00adb076
BeIlecTBa, 00BEMY, Macce peareHTOB WK
MPOJYKTOB PEAKITUU
Brruucienust Macchl MpoIyKTa Peakiiuu 1o
HW3BECTHOM Macce OJHOI0 U3 UCXOIHBIX Bu6morexa IIOK
98 BELIECTB, B35TOTO B BUJIE PaCTBOPA,

COJZIEpIKAILIETO ONPEAEIEHHYIO MAaCCOBYIO
JIOJIKO PACTBOPEHHOIO BEILECTBA

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




KonrtpoabHnas pabora Ne 4 mo teme
99 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX 1
coequHeHuin"

Pa3nen 3. llepuoguvecknii 3axoH u [lepuonnueckas cucrema xumnueckux 3jaemenToB /I. U. Menneneesa.
Crpoenue aTomoB. XumMn4yeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakunu ( 34 yaca + 3 pe3epBHBIX)

AHanM3 KOHTPOIBHOU paboThl Ned
100 "OCHOBHBIE KJIACCHl HEOPTAHMIECKUX i bubnmorexa LHOK
coenuHenuit". [lepBbie MOMBITKU https://m.edsoo.ru/00ada6bbc
KJIaCCU(PUKALUN XUMUYECKUX IJICMCHTOB
[TonsiTHE O TPYIITaX CXOHBIX JIEMEHTOB. Bu6morexa IIOK
101 DJeMEeHTEI, KOTOpbIe 00pa3yIoT aM(pOTEPHEIE 1
P pasyro Potep https://m.edsoo.ru/00ada6bc
OKCHU/JIbI U TUPOKCHIbI
[lepuoanueckuii 3akoH. OTKpBITHE
[lepuoanyueckoro 3akoHa
102 KopoTtkoneproaas u 1JJIMHHONIEPHOIHAS { bubmorexa [IOK
dbopwmsl [Tepronnueckoil cucTeMbl https://m.edsoo.ru/00ada824
xumuueckux snemenToB /.. Meneneena.
[Iepuoas! u rpymmel
103 OCHOBHBIE CBEJEHHS O CTPOEHHH aTOMOB. i Bubmmorexa [IOK
CocraB aTOMHBIX s71€p. DIAEKTPOHbI https://m.edsoo.ru/00adaab8
104 HM30TOIBI KaK Pa3HOBUAHOCTH aTOMOB i Bubmmorexa [IOK
XUMHYECKOTO 3JIEMEHTA https://m.edsoo.ru/00adac34
Bbu6nmuoreka [JOK
105 CrtpoeHnue JIeKTPOHHON 000JI0YKH aTOMOB. | https://m.edsoo.ru/00adaabs
DJeKTpoHHass OpOUTab




DHepreTuyeckue YpoBHU U OTyPOBHU

Bbubnuoreka [JOK

106
aToma; s-, p-, d-opburanu https://m.edsoo.ru/00adae28
107 DIIEeKTPOHHBIE KOH(GUTYPAIUH U SIICKTPOHHO- bubnuorexa TIOK
rpadgudeckue GopMysbl aTOMOB https://m.edsoo.ru/00adb076
CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB Bu6morexa IIOK
108 nepBbIX 20 XUMUYECKHUX PJIEMEHTOB
. https://m.edsoo.ru/00adb076
ITepnonnueckoii cucremst 1.11. MeHnneneena
109 CTpoeHue 3JIEKTPOHHBIX 000IOUYEK ATOMOB bubnmorexa LIOK
3JIEMEHTOB OOOYHBIX TOATPYIII. https://m.edsoo.ru/00adb076
3aKOHOMEPHOCTU U3MEHEHUS pajnyca
110 aTOMOB XUMHYECKHX HJIEMEHTOB, Butmmoreka IIOK
METAIUIMYECKUX U HEMETAIUTMYECKUX https://m.edsoo.ru/00adb486
CBOMCTB 10 TPyMIaM U TIepHoiaM
3Mmenenue cBOUCTB cCoeIMHECHUN Bub6nuoreka [IOK
111 XMMHYECKHUX 3JIEMEHTOB B IIEpHUOJIaX U
P https://m.edsoo.ru/00adb33c
rpymnmnax
XapakTepucTuka XMMUYECKOTO 3JIEMEHTA 10 Bu6miorexa IIOK
112 ero nojoxenuto B [lepuoanueckoi cucreme
P https://m.edsoo.ru/00ad9cb2
J.N. Menneneesa.
3nauenue [leproanueckoro 3akoHa u Bub6nmoreka [IOK
113 [leproanyueckoil CUCTEMbI XUMHUYECKHUX
https://m.edsoo.ru/00ad9cb2
AJIEMEHTOB /ISl Pa3BUTHUSI HAYKH U TTPAKTUKU
(14 DIEKTPOOTPHUIIATEILHOCTH XUMUYECKHX bubnmorexa LHOK

3JICMCHTOB

https://m.edsoo.ru/00ad9cb2

115

KoBanenTHas IOJIAPpHAA U HEIIOJIAAPHasA CBA3b

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ad9ffa




Bbubnuoreka [JOK

116 HNonsHas cBsS3b https://m.edsoo.ru/00ada52¢
https://m.edsoo.ru/00ada96e
Bbubnmuoreka [JOK
117 ONEKTPOHHBIE H CTPYKTYPHBIE POPMYITEI https://m.edsoo.ru/00ada52¢
BEILIECTB
https://m.edsoo.ru/00ada342
Kpucranmmaeckue u amop(dHbIe BEecTBa.
THUIBI KPUCTAININYECKUX PEIIETOK U UX Bu6uoreka [JOK
118 xapakTepucTuku. [IpHunHBEI MHOrOOOpa3ust
P p p . p https://m.edsoo.ru/00ada6bc
BEIIECTB, 3aBUCUMOCTb CBOMCTB BEIIIECTB OT
COCTaBa U CTPOEHUS
bu6mmoreka [IOK
119 CTelneHs OKUCIIEHUS
https://m.edsoo.ru/00ada6bc
120 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC Bubmmorexa [IOK
peakuuu https://m.edsoo.ru/00ada824
191 XUMHUECKUE 3JIEMEHTHl — OKUCIUTENN U Bubmmorexa [IOK
BOCCTAQHOBUTEIIN https://m.edsoo.ru/00adaab8
CocraBiieHU€ ypaBHEHUN OKUCITUTEIBHO- Bu6miorexa IIOK
122 BOCCTAHOBUTEIILHBIX PEaKIUM, METO
peakt A https://m.edsoo.ru/00adac34
9JIEKTPOHHOTO OajaHca
C N bu6mmoreka [IOK
OCTaBJICHHE YPaBHEHUM OKUCIUTEIbHO-
123 BOCCTAHOBUTEIBHBIX PEAKIMI, METO]T https://m.edsoo.ru/00adaab8

3JICKTPOHHOTO OajnaHca




Brruncnenus no ypaBHEHUSIM XUMUYECKOU
peaKIiK: KOJIMYEeCTBa BEIIECTBa, 00bEMA,

Bbubnuoreka [JOK

124 MacCChl 110 U3BECTHOMY KOJIUYECTBY
.. https://m.edsoo.ru/00adae28
BEIECTBA, 00BbEMY, Macce PeareHToB Win
MIPOJTYKTOB PEAKIIUH
Brruncnenus npocrenield MOIeKyJISpHON Bu6uoreka [JOK
125
(opMyI Bl BEINECTEA MO H3BECTHRIM https://m.edsoo0.ru/00adb076
MacCOBBIM JIOJISIM DJIEMEHTOB
126 OO000IIeHNE U CHCTeMATH3aINS 3HAHUH TT0 bubmorexa [OK
teme "CTpoeHue aroMa. XuMU4Y€eCcKas CBs3b" https://m.edsoo.ru/00adb076
127 KonTpoabHas padora Ne 5 nmo teme
"CTpoenue aToMa. XMMH4YECKas CBA3b'"
bu6mmoreka [IOK
12 i
8 O06o6mIeHne 3HaHUH 3a Kypc 8 Kiacca hitps:/m.cdsoo.r/00adbAg6
129 Hrorossiii Tect B popmate I'HA 3a kypce 8
KJjiacca
bu6mmoreka [IOK
130 0600 i 8
ODLICHHE SHAMH 33 Kype & fiacca https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
131 P i
CSEPBHRIH YpOK https://m.edsoo.ru/00ad9cb2
Bbubnmuoreka [JOK
132 P i
CICPBIEIH YPOK https://m.edsoo.ru/00ad9cb2
Bbu6nmuoreka [JOK
133 P i
C3CpBIbIN ypOK https://m.edsoo.ru/00ad9cb2
134 Pe3epBHbIil ypok bubmorexa HOK

https://m.edsoo.ru/00ad9cb2




. bubmmoreka [JOK

135 PesepsreIid ypok ! https://m.edsoo.ru/00ad9cb2
. bu6mmoreka [IOK

136 PesepsHeIid ypok ! https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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9 KVIACC

JJIeKTPOHHBbIE HU(PPOBbIE

Ne n/m Tema ypoka KouunyecTBO 4acoB oOpa3oBaTe/ibHbIE
pecypchbl
Pasznea 1. BemecTBo n xummnueckasi peakuus (34 yaca)
Ilepponnueckuil 3aKOH M IEPUOAUYECKAS
cucTeMa XHMHYecKux syemeHtoB J[.U.
MenjeneeBa B CBETE€ YYEHHUS O CTPOCHHUU bubmuorexa [JOK

1 aToMa. BemiecTBa NpPOCTBIE U CIIOKHBIE. 1
= p https://m.edsoo.ru/00adb59¢
Xumuueckue ¢ (UINYECKUE  SBIICHUS.
CtpoeHue aromMa B CBETE TIOJIOKCHUS
anemeHTa B llepuoauyeckoi cucreMe.
Knaccel HeopraHuueckux COEIUHEHHM, HX Bbu6nmuoreka [JOK
2 HOMEHKJIATypa 1
ypa. https://m.edsoo.ru/00adb6b6
BanenTtHoCTb. CocraBneHue bopmyn
HEOPraHWYECKUX BELIECTB 110 BAJICHTHOCTH. bubnuoreka [IOK
3 Tunsel XUMUYECKUX peakuuid. PaccraBieHue 1
peaxi https://m.edsoo.ru/00adb7e2
KOA((UIIMEHTOB B YPABHEHUSX XUMHUYECKUX
peaKkuid.
XHUMHUYECKHE CBOHCTBA OKCHUIIOB u bu6mmoreka [IOK
4 OCHOBaHUM 1
) https://m.edsoo.ru/00adbac6é
XHUMHUYECKHE CBOMCTBA KUCIIOT U COJIEH . Bbu6nmuoreka [JOK
5 1
https://m.edsoo.ru/00adb59e
PacueTtHrle  3agaunm  Ha  BBIYHMCIICHHE
. Bbu6nmuoreka [JOK
6 MOJICKYJIIPHOH  MacChl W KOJIMYECTBA 1

BellecTBa. PacueTrHble 3a7Ja4uu Ha
BBIYMCIICHHE MAaCCOBOM IO PACTBOPEHHOTO

https://m.edsoo.ru/00adb6b6




BElllECTBA M MAacCOBOW JOJM DJIEMEHTA B
BEIIECTBE.

O06oO0mmeHne TOJYYeHHOTO  MaTepuaa:

bu6nmuoreka [JOK

7
«OCHOBHBIE MOHATUSI XUMUN. https://m.edso0o.ru/00adb7e2
Crenenn  okucieHus. OKHUCIUTENTBHO — bubmuorexa [JOK
8 BOCCTAHOBUTEJIBHBIC PEAKINHI
PCAKLIHH. https://m.edsoo.ru/00adbac6
CocraBnenue OKHCTUTETHHO —
N bubmuorexa [JOK
9 BOCCTAHOBUTEJBHBIX peakuuid. PacctaHoBka
KOA(DPUITMEHTOB METOJOM  3JIEKTPOHHOTO https://m.edsoo.ru/00adb59e
Oananca.
BxoaHoii koHTpPOIb MO Teme: «OCHOBHBIE bubnuoreka [IOK
10 NOHATHS XHUMHM M  OKHCJIHTEILHO-
https://m.edsoo.ru/00adb6b6
BOCCTAHOBHMTEJIbHbIE PeaKIIUN.
DHepreTuka XUMUYECKUX PEaKLUid.
1 DHeprus akTuBauu. TermioBoii a¢pdexr bubnmorexa LIOK
XUMHUYECKOM peakiuu. 3akoH ['ecca u ero https://m.edsoo.ru/00adb7e2
CJICJICTBHSI.
IloHsiTHE O CKOPOCTU XUMHUYECKOMI
peakiuu. 3aKoH JeHCTBYIOIIUX Macc. Bub6nuoreka [IOK
12 @DaKTOpBI, BIUAIOLINAE HA CKOPOCTh
ppl . p https://m.edsoo.ru/00adbac6
xuMuyeckon peakuuu. [lonsitue o
katanmze. DepMmenTol. UTHrHOUTOPHI
Ypok-ynpaxHeHue 1o reme «PakTopsl, Bu6uoreka [JOK
13 BJIMSIIOIIAE HA CKOPOCTh XUMUUYECKOM
P https://m.edsoo.ru/00adb59e
peaKIm.
Brruucnenus mo TepMOXUMHYECKOMY Bu6morexa IIOK
14 YpaBHEHHUIO peaKIuu: TeroBoro 3ddexra

XUMUYECKON PEAKLIUU 10 KOJIMYECTBY

https://m.edsoo.ru/00adb6b6




BEIIIECTBA, Macce Wik 00bEMY
HPOPEarupoBaBILETO HIIH
o0pa3oBaBIIErocs BeIeCTBA

Xumuueckoe papHoBecue. [Ipunnumn Jle-

bu6muoreka [JOK

15
[Mlatenne. https://m.edsoo.ru/00adb7e2
DakTOpPHI, BIUSIONINE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBECHS. Bu6miorexa IIOK
16 IIporHo3upoBanue BO3MOKHOCTHU
p p . https://m.edsoo.ru/00adbac6é
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSIX
OKHCIIUTEHHO-BOCCTAHOBUTEILHEIE Bu6morexa IIOK
17 eaKuu. BaxxHble OKUCIIUTENN U
p https://m.edsoo.ru/00adb59¢e
BoccTaHOBUTENM. [lepmanranar kanus
Ypoxk- ynpaxuenue: CBOHCTBa MPOCTHIX
BEIECTB — METAJVIOB ¥ HEMETAJIOB, Bu6morexa IIOK
18 KHUCJIOT U COJIE — B CBETE MPEACTABICHHI
https://m.edsoo.ru/00adb6b6
00 OKHCIIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peakuusx
IIpakTuyeckas padora Ne 1. Pemenue
19 IKCIEPHMEHTAJIbHBIX 3224 [0 TeMe Bubmmorexa [IOK
«OKHCINTEIHbHO-BOCCTAHOBHTEIbHDBIE https://m.edsoo.ru/00adb7e2
peakuum»
O060011IeHNEe U TTOBTOPEHHUE 10 TEME Bu6morexa IIOK
20 «OCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHHUS
. P P https://m.edsoo.ru/00adbac6
XUMHUYECKUX PEAKITAN»
KonTtpouabsHnas pabora Ne 1 nmo teme
21 «OCHOBHbBIE 3AaKOHOMEPHOCTH

NPOTEKAHUS] XHMHYECKHX peaKiuiDy




AHanu3 KOHTPOJIBHON pabOTHI IO TEME
«OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUS

bu6nuoreka [JOK

22 .
XMMHYECKUX peakiui». PacTBopeHne kak https://m.edsoo.ru/00adb6b6
(hUBUKO-XUMHYECKUH TIpoIIece
bu6muoreka [JOK
23 DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI
https://m.edsoo.ru/00adb7¢2
Teopust 21EKTPOIIUTHYECKON Bu6uoreka [OK
24 rcconaiuu. MMonHoe npousBeieHue
A At . p A https://m.edsoo.ru/00adbac6é
BOJIbl. BogopoaHblii mokazarens
DNEeKTPONMTHYECKAs JUCCOLMAIINS KUCTIOT, Bu6morexa IIOK
25 OCHOBaHUI U cojiel. Peakiuyu HOHHOT O
https://m.edsoo.ru/00adb59e
oOMeHa
Ypoxk-ynpaxHenue no teme: «CBoicTBa
26 KUCJIOT, OCHOBAHHUIA U coJlell B CBETE bu6mmorexa IIOK
MPEACTABICHUH 00 IEKTPOIUTUUECKON https://m.edsoo.ru/00adb6b6
JIACCOLHAITAN
Bbu6nmuoreka [JOK
27 KagecTBeHHEIC peakIMy Ha NOHEI
beakh https://m.edsoo.ru/00adb7¢2
IIpakTnueckas padora Ne 2. Pemenne Bu6uoreka [JOK
28 JKCIEPUMEHTAJIbHBIX 33134 10 TeMe
P o https://m.edsoo.ru/00adbac6
«JIeKTPOJIMTHYECKAS] TUCCOIUALM S
bu6mmoreka [IOK
29 I'mpponus coneit
P https://m.edsoo.ru/00adb59e
30 Vpok-ynpaxkuenue: OHHbIE ypaBHEHUs bubnmorexa LHOK

TUAPOJIN3a COJIEH

https://m.edsoo.ru/00adb6b6




31

IIpakTnyeckas padora Ne 3. Pemnenune
IKCIMEPUMEHTAIbHBIX 32124 110 TeMe
«['mapoan3 cosei»

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

32

Brrunciiennss Maccol MPOAYKTA PEaKLUH 1O
HM3BECTHOM Macce OJHOTO M3 UCXOTHBIX
BCIICCTB, B3ATOI'O B BUAC paCTBopa,
COJIEPKAILETO ONMPEACTEHHYIO
KOHIIEHTPAILIMIO PACTBOPEHHOTO BEILIECTBA.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

33

O060061IeHre U TTOTOTOBKA K
KOHTPOJILHOM paboTe Ne 2 o reme
"DNIeKTPOIUTHYECKAS TUCCOIUALIUS.
XHUMUYECKUE PEAKIIMU B pacTBopax"'

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

34

KonTtpoabsHnas pa6ora Ne 2 o teme
"JyIeKTPOIUTHYECKAS] TUCCOLUALMS.
XumMHuYecKHe peakuu B pacTeopax’

Paznen 2. Hemeranuabl 1 ux coequHeHus (32 yaca)

AHann3 KOHTPOJIBHOHN pabOTHI 1O TEME:
"DNIeKTPOIUTHYECKAS TUCCOUALIUS.

bu6mmoreka [IOK

35

XHUMUYECKUE PEaKIMU B pacTBopax". https://m.edsoo.ru/00adbac6
OO01mmas XxapakTepuCTHKa HEMETaNIOB
OO01mast XapaKTepUCTHKA TaJIOTCHOB. Bu6miorexa [[OK

36 Baxueiinme coeInHEHNS XJI0pa U UX

p https://m.edsoo.ru/00adb59¢e

HAXO0XJICHUE B IPUPOJIC

37 XUMHUECKUE CBOMCTBA T'aJIOTCHOB. Bubmmorexa [IOK

XHUMHUYECKUE CBOMCTBA XJI0pa

https://m.edsoo.ru/00adb6b6




Xnoposogopoa. CossiHast KUCIIOTA.

bu6mmoreka [IOK

38 [ToHsiTHE O KUCIOPOACOIEPKALIUX
POACOACPMAL https://m.edsoo.ru/00adb7e2
KHCIIOTax XJIopa U UX COJISIX
IIpakTnyeckas padora Ne 4 o teme Bu6uoreka [JOK
39 "Ilo/ryyeHHe COJIAHONH KUCIOTHI
y R . " ’ https://m.edsoo.ru/00adbac6
U3ydeHHe eé CBOICTB
Boruncnenus no ypaBHEHUSIM XUMHYECKUX Bu6morexa IIOK
40 €aKIMi, eClIi OJIMH UX PEarcHTOB JIaH B
peartl A P A https://m.edsoo.ru/00adb59e
M30BITKE
41 OO01ast XapakTepUCTHKa 31eMEHTOB VIA- bubnmorexa IOK
TPYIIIBI https://m.edsoo.ru/00adbob6
CrpoeHue U CBOWCTBa IPOCTOrO BELIECTBA
0 cepsl. HaxosxmeHue cepel M €€ coeTMHEHNI bubmorexa [IOK
B MpUPOJie. AJUTOTPOITHBIE MOAU(PUKAIIIT https://m.edsoo.ru/00adb7e2
cepsl
43 CepoBomopo1, CTPOCHHE, (PU3UUECKUE U bubmuorexa TIOK
XUMHUYecKue cBorcTBa. OKCUJIBI CEpBI. https://m.edsoo.ru/00adbac6
44 CepHaucras xkucinora u eé conu. CepHast bubmuorexa TIOK
KHCIIOTA U €€ COJN https://m.edsoo.ru/00adb59e
[IpoMbIlIEHHOE TTOTyYEeHUE CEPHOM Bub6nmoreka [IOK
45 KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE
. https://m.edsoo.ru/00adb6b6
OKpY>Kalolllel cpeibl COEAMHEHUSIMU CEPBI
Brruncnenus maccbl NpoAyKTa peakiuu 1mno
46 M3BECTHOM MaccoBOM (00BEMHOI) oITE bubmuorexa TIOK

(%) ero BbIXOJa OT TEOPETHUECKHU
BO3MOYKHOT'O

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




Brrancnenus maccoBoii (00bEMHOI) q0TH
(%) BBIXOJa TPOIYKTA PEAKIIUH 110

bu6nuoreka [JOK

47
M3BECTHOM Macce (00bEMY) UCXOTHOTO https://m.edsoo.ru/00adbac6
BEIIECTBA U MPOJYKTa peakluu
OO01mas xapakTepuCcTHKa dJIEMEHTOB VA —
48 IPYIIBL. A30T, pPacpOCTPaHEHHE B bubnmorexa IOK
npupoie, GU3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adb59e
CBOMCTBA
49 AMMHaK, ero pU3NYEeCKUe ¥ XMMUYECKUE bubnuorexa TIOK
CBONCTBA https://m.edsoo.ru/00adb6b6
bu6mmoreka [IOK
50 Conmn ammo
I VMO https://m.edsoo.ru/00adb7e2
IIpakTuyeckas padora Ne 5 mo reme Bu6uorexa [JOK
51 "IT
(T'nyqe}me AVIMHaia, H3ytenme ero https://m.edsoo.ru/00adbac6
cBoiicTB"
Bbubnmuoreka [JOK
52 Okc azora (L, IL, I, IV, V
ML a30Ta ( ) https://m.edsoo.ru/00adb59e
Bbu6muoreka [JOK
53 A3otucras Kkuciaora. A30THast KHCIOTa
https://m.edsoo.ru/00adb6b6
[IpoMbIIEeHHOE TTOTyYE€HUE a30THOU
” KUCIOTL. HUTpaThl ¥ HUTPHUTEL bubmuorexa TIOK
XUMHYECKOE 3arPsA3HEHUE OKPYKAIOIIECH https://m.edsoo.ru/00adb7¢2
Cpelbl COCTMHEHUSIMU a30Ta
55 ®ochop, aIOTPONHbIE MOAU(PUKAIMH bubnmorexa LHOK

docdopa

https://m.edsoo.ru/00adbac6




Oxcunst hocdopa (111, V) u pochopuas

kuciota. [TorsiTHe 0 MUHEpATBHBIX Bu6morexa IIOK
56 00peHuaX. 3arpsa3HeHue IIPUPOIHBIX
a p P PHPOA https://m.edsoo.ru/00adb59e
BOJIOEMOB COEIUHEHUSIMH a30Ta U
dbocdopa
57 Vriepos, ero ajaaoTponHbe MOAU(UKAIMN bu6morexa [IOK
U CBOMCTBA https://m.edsoo.ru/00adb6b6
Oxcupel yraepona, ux pusudeckue u
53 XHUMHAYECKHE CBOMCTBA. DKOJIOTHIECKUE Bubmmorexa [IOK
MPOOJIEMBI, CBSI3aHHBIEC C OKCHIOM https://m.edsoo.ru/00adb7e2
yraepona (IV)
IIpakTnuyeckne padorsl Ne 6 mo Teme Bub6nuoreka [IOK
59 "Tloayuenne okcuaa vriaepoaa (IV) n
y fl y" pona (IV) https://m.edsoo.ru/00adbac6
U3yYeHHe ero CBOMCTB
bu6mmoreka [IOK
60 VroabpHas KUCIIOTA U €€ COJIx
https://m.edsoo.ru/00adb59e
[TepBoHavabHBIC TOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
coenmuHEeHMIX yriepona. [Ipupoanbie Bu6morexa IIOK
61 HCTOYHHUKH VIJIEBOIOPOIOB U UX POJIL B
yr FOPOAL P https://m.edsoo.ru/00adb6b6
ObITY U IpOMBIIIUTIEHHOCTH. [ToHsATHE O
OMOJIOTUYECKH BaKHBIX OPTaHUYECKUX
BeIIeCTBaX — XKHUpax, OeKax U yriieBoaax
Kpemnnii, ero ¢pusznueckre 1 XUMHIECKHE Bub6nuoreka [IOK
62 cBoiictBa. Okcua kpemuus (IV),

KpCMHUECBAsA KUCJI0TA, CUJIMKATBL

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




63

bop. bopHas xucnora

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbac6

64

IIpakTnyeckas padora Ne7. Pemenne
IKCIEPUMEHTAIBbHBIX 32/1a4 M0 TeMe
«BaxxHeie HeMeTAMJIbI U UX
coeTUHEHHUSD»

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59¢e

65

Brerancnenus maccol (00b€Ma; H.Y.)
MPOJYKTA PEaKiuy Mo JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPIKAIIEeT0 OMPEIEIEHHYIO MACCOBYIO
noito nmpumeceit. O0001eHne 3HaHUH 110
TeMe «BakHeHIe HeMeTamIbl U uX
COCIMHEHHUY.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

66

KonTtpoabHnas pa6ora Ne 3 mo teme
«BaxxkHeHd e HEMETAJNJIBI H UX
COeTHHEHHU .

Pa3nen 3. Mera/uibl 1 UX coenHeHus (22 yaca)

67

AHanu3 KOHTpoJIbHOU paboTsl Ne 3 o
Teme «BaxkHeime HeMeTaubl U UX
coenuHEeHUY. OO0IIas XapaKTEPUCTHKA
XUMHYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHMH UX Tojioxenus B IICXD JI.1.
MenneneeBa

Bbu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

68

Mertamnel A- u b-rpynn. Metamnndeckas
CBSI3b U METAJTNYECcKasi KpUCTaUInYeCcKas
pemérka. 3aBUCUMOCTh (PU3UYECKUX
CBOWCTB METAJIJIOB OT CTPOCHUSA
KpUCTAJIJIOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adb6b6




Bbu6nuoreka [JOK

69 OO011I1e XUMHYECKHE CBOMCTBA METAJIJIOB
https://m.edsoo.ru/00adb7¢2
OOurre crnocoObl MOTYyYSHHsI METALIOB,
0 metautyprust. CruiaBbl. DJIEKTPOIIU3 bubnmorexa IOK
pacIuIaBOB U PaCTBOPOB COJIEN KaK OJUH U3 https://m.edsoo.ru/00adbac6
CII0COOO0B TOTyUEHHUST METAIIJIOB.
1 BrIunciIeHns 10 YpaBHEHUSAM DJIEKTPOIIH3A bubnuorexa TIOK
pacIIaBoOB ¥ PacTBOPOB BEILIECTB https://m.edsoo.ru/00adb59e
bu6mmoreka [IOK
72 IloHsTHE O KOPPO3UU METAILIOB
pp https://m.edsoo.ru/00adb6b6
Brruucnenus coctaBa cMecen ¢
- MCIIONIL30BAHUEM PEIICHUS CHCTEM bubnuorexa TIOK
ypaBHEHUU. Pa3muyHble TUIIBI BBIYUCICHHI https://m.edsoo.ru/00adb7e2
10 YPaBHEHUSIM XUMHYECKUX PEaKITUil
Bbu6nmuoreka [JOK
74 Mertanasl A-rpyni. [l{emounsie MeTamibl
pyr. L https://m.edsoo.ru/00adbac6
Haxoxnenue B npupone. CoiicTBa Bu6miorexa IIOK
75 IIEJIOYHBIX MeTaII0B. OKCUIbI U
https://m.edsoo.ru/00adb59e
THIPOKCHUIBI HATPUS U KAJTHS
[IlemouyHO3eMeEIbHBIC METAILITEI. Bu6morexa IIOK
76 Baxueiinine coeJMHEHNS KaJbIU
. ’ https://m.edsoo.ru/00adb6b6
CBOWCTBA, MPUMECHEHUE
. JKEcTKOCTb BO/IBI M CIIOCOOBI €8 bu6morexa [IOK

YCTpaHEHUS

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




IIpakTnyeckas padora Ne 8 mo teme

bu6mmoreka [IOK

78 «KécTKOCTh BOABI M METOABI €€
A A https://m.edsoo.ru/00adbac6
yCTpPaHEeHUs»
bu6muoreka [JOK
79 AIOMHHHI, €r0 CTPOSHHE U CBOMCTBA.
p https://m.edsoo.ru/00adb59e
%0 AmdoTepHbIE CBOMCTBA OKCHIA U bubnmorexa LHOK
THUJIPOKCH]IA ATFOMUHHUS https://m.edsoo.ru/00adb6b6
81 OO011ast XapakTepUCTHKA METAILIOB b- bubnmorexa IOK
rpymi (oOOYHBIX TOATPYIII) https://m.edsoo.ru/00adb7e2
[TepBoHaYaNbHEIE PEACTABICHUS O
KOMIUICKCHBIX COSMHEHMSIX. Menb 1
- cepebpo. [Ipeacrapnenus 06 aMMHAYHBIX bubnuorexa TIOK
KOMILIeKcax cepedpa u meau. [{uHk. https://m.edsoo.ru/00adbac6
AMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCHU/IA IUHKA
%3 JKeneso u €ro cTpoeHKE U CBONCTBA. Bubnmorexa IIOK
UyryH u cranb — CILIaBhI XKelle3a https://m.edsoo.ru/00adb59e
" Oxcuppl, TUAPOKCH B U conu xkenesa (1) bubmorexa [IOK
u xene3a (I11) https://m.edsoo.ru/00adb6b6
IIpakTuyeckas padora Ne 9. Pemienue
85 IKCIEPHMEHTAJIbHBIX 32124 110 TeMe bu6mmorexa IIOK
«BaxHelnue MeTaJUILI M UX https://m.edsoo.ru/00adb7e2
COeTUHEHUD)
Beruucnenus cocraBa cmecel ¢ Bubnmoreka [IOK
86 KCIMOJIb30BAHUEM PEIICHUS CUCTEM

YpaBHEHUU

https://m.edsoo.ru/00adbac6




PaznnyHble TUITLI BEIYUCIEHUN 10

Bbu6nuoreka [JOK

87 .
YPaBHEHUSAM XUMUYECKUX PEAKLIHUN https://m.edsoo.ru/00adb59e
KonTtpouabHnas pa6ora Ne 4 o Teme

88 «BaxkHeiimme MeTaJVIbI H UX

COCIMHECHU D

Pasznen 4. Xumus u oxkpy:kamomas cpeaa (2 yaca)

89

AHanu3 KOHTPOJIBHON pabOTHI IO TEME

«Ba)xHelIme MeTayuIbl U UX COEIUHEHUY.

be3omnacHoe nconb30BaHNE BEUIECTB U
XUMUYECKHUX peakiuid B ObITy. HoBbIE
MaTepuaibl U TeXHOJIOTUU. [IpuHIHUIIEI
«3ETIEHON XUMUU»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adbac6

90

XuMHA U 310pOBbe. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH CPEIbl.
[TonsiTE O peAeIbHO TOMYCTUMON
koHneHTpanuu Bemects (ITJIK).
DKOJIOTHYECKHUE TPOOIEMBI, CBSI3aHHBIE C
COCJIMHEHUSIMU yTJepoja, a30Ta, Cephl,
TSOKENBIX METaIoB. Poiab XumMuu B
PEIICHUN YKOJIOTHYECKUX MPoOIeM

Bbu6mmoreka [JOK
https://m.edsoo.ru/00adb59¢e

Pasznen 5. O0001menue 3Hanni (8 yacos + 4 yaca peszeps)

91

O6o006meHne 3HaHnH 3a Kype 9 kiacca.
Ilepnonnueckut 3axoH u [lepuoanueckas
CUCTEMA XMMUYECKUX JJIEMEHTOB B CBETE
TEOPUH CTPOEHUS aroma. Bussl
XUMHUYECKUX CBS3EU

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2




92

O6o006menue 3HaHn# 3a Kype 9 kiacca.
XUMHU4YecKre CBOMCTBA OKCHUJIOB,
OCHOBAHMWH, KUCIIOT U COJICH.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

93

O6o006meHre 3HaHnH 3a Kype 9 kiacca.
XUMHYECKHE CBOMCTBA METAJIIOB U
HEMETAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59¢e

94

O6oOmenne 3HaHMK 3a Kypc 9 Kiacca.
CBoOMCTBa KHCJIOT, OCHOBAaHHM U COJICH B
CBETE MpeACTaBICHUHN 00
AJIEKTPOJIUTAYECKON nucconuanun. oHHbIe
YpaBHEHUS

bu6nuoreka [JOK
https://m.edsoo.ru/00adb6b6

95

IpakTuyeckas padora Ne 10. Pemenue
IKCNEPUMEHTAJIBHBIX 32124 110 TeMe
«XuMHYeCKHe peaKIum»

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb7e2

96

IpakTuyeckas padora Ne 11. Pemenue
IKCNEPUMEHTAJIBHBIX 32124 110 TeMe
«MeTaiibl, HeMeTaLIbI M UX
coeUHEeHUD)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00adbac6

97

Hrorosbliii Tect B popmare 'MA 3a
Kypc 9 kiaacca.

98

Amnanus utoroBoro tecra B popmare 'MMA
3a Kypc 9 knacca.

99

Pe3epBHbIil ypok

100

PesepBHbIil ypok

101

Pe3epBHbIil ypok

102

PesepBHbIi ypok

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J15S1 YHEHUKA
Vuebnuk: Ky3nenoa H.E. Xumumsa: 8 kjmace: yueOHHMK Ui ydyalluXcs
obmeobpaszoBarenbHbIx yupexaennit /Kysnenosa H.E., TuroBa .M., I'apa H.H., -8-¢ u3m.

crepeotun - Mocksa:IIpocsemenue,2021.

3a1auyHuK MO XUMUH: 8 KJacc: (711 ydanuxcst o01eo0pa3oBaTebHBIX OpraHu3aIuii)

/ H.E. Ky3nenoBa, A.H. JI€skun.- M.: [Ipocsemienue , 2021.-128 c.

Vuebnuk: KysnemoBa H.E. Xumus: 9 xmacc: yueOHMK s ydamuxcs
obmeoOpazoBarenpHbix yupexaenuii /KysnemoBa H.E., TuroBa U.M., I'apa H.H., -8-¢

u3n.,crepeorun-Mocksa: [Ipocsemenue, 2022.

3agauHuK M0 XUMHH: 9 KJace: (Ui yJamuxcs o01meo0pa3oBaTeNIbHBIX OpraHu3aluii)

/ H.E. Ky3neuosa, A.H. JI¢skun.- M.: [Ipocsemenue , 2021.-128 c.

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS
Metoaunueckoe nocodue. 8, 9 knaccol. ABTopsl: AxmeroB M.A., I'apa H.H.
Meroanueckoe nmocobue st yantens. @enepanbHas padodasi mporpamMma 1o XuMAu

OCHOBHOT0 00111eT0 00pa3oBanus (yriryOJIeHHBI ypoBEeHb) — MockBa. — 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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