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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHHM OCHOBHOTO o0Omiero oOpa3zoBaHusi (yriyOJE€HHBIH YpPOBEHB)
COCTaBlieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHOMN
mporpaMMbl  OCHOBHOTO 00miero oOpaszoBanms, mpeacraBieHHbIx B @I'OC OO0, c yderom
dbenepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

[TporpamMma o xumum pa3zpaboTaHa C IeJIbI0 OKa3aHUS METOAMYECKON MOMOILU YUUTEIIO
B cO3aHUH paboyel MporpaMMBbl 10 Y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumHuM Ja€T MpEeACTaBICHUE O ILENAX, OoO0mel cTparernu OOydeHHs,
BOCIIUTAHMS M Pa3BUTHl YUALIUXCS CPEACTBAMHU y4eOHOTro MmpeMeTa, OnpeaesseT 00s3aTeabHoe
IpeIMETHOE COAepkKaHKe, ero CTPYKTYpy IO paszeiaM M TeMmam, pacipeleieHHe Mo Kiaccam,
PEKOMEHAYEMYIO0 TIOCJIEOBATEIFHOCTh HW3YYEHUS XHMHH C YYETOM MEXKIPEAMETHBIX M|
BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTMKKM y4eOHOro TMpoIecca, BO3PACTHBIX OCOOEHHOCTEH
ydamuxcs. B mporpamMMe Mo XWMHUHM YYHTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO MpeaMera B
peanu3anuyu TPeOOBaHUN K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM MU HPEIMETHBIM
pesynpTaraM oOydeHHss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOMN
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusl.

W3yueHne XMMUU Ha YpOBHE OCHOBHOIO O0ImIero o0Opa3oBaHUS OPHUEHTHPOBAHO Ha
OOIIEKYJIbTYpPHYIO  TMOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUECHTHPOB, pPAa3BUTHS HHTEUICKTYaJbHBIX CIIOCOOHOCTE M WMHTEPECOB Y4Yalluxcs, Ha
poJoHKeHHe 00yUYeHUs Ha YPOBHE Cpe/IHero o0Iiero oopa3oBaHus.

3HaHUE XUMUH CIYKUT OCHOBOW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
MPEJICTAaBICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH
NPEJICTAaBJICHUS O MPEBPAIIEHUSIX YHEPTUHU M BEUIECTB B TIPUPOJIE, O MYTAX PEIICHHs TII00aTbHBIX

npobieM  yCTOWYMBOIO  pa3BUTHsSL ~ 4YEJIOBEYECTBA —  CBHIPbEBOM,  HHEPreTHUECKOM,
IPOJOBOJILCTBEHHOW  MpoOseM, MpoOJeMbl  3KOJOTMYECKOW  0e30MacHOCTH, MIpobiieM
3/IpaBOOXPAaHEHHUS.

N3ydenue xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEW s camMopa3BUTHUA U (OPMUPOBAHUS
KyJbTYPBI JINTYHOCTH yUYaIIUXCs, MX 00MIel 1 QyHKIIMOHALHOW IPAMOTHOCTH;

BHOCHUT BKJaJ B (OpMHpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEW ydalIuxcs,
HAaBBIKOB WX  CaMOCTOSITCIIbHOM  Y4eOHOH  JEATeIbHOCTH, OKCICPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOM JKHM3HHM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHT CO crienu(PUKON HAYYHOTO MBIIIICHUS, 3aKIa[bIBAET OCHOBBI IIPEJCTABICHUN O
€JMHCTBE TPUPOJIBI M YEJIOBEKa, SBJSCTCS KIIOYEBBIM 3TAIOM B (JOPMUPOBAHUU €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH yYallluXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIGHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
YYaITuXCsl.

JlanHble HampaBlieHUss B OOyYEHHU XUMHUHU 00ECIEeUMBAIOTCS CHEIUPUKON colepiKaHus
npeaMeTa, KOTOPBIN SIBIISIETCS TeAarorndecku alaliTHPOBAHHBIM OTPaKEHUEM OIPEICICHHOTO
JTama pa3BUTUS XHUMHUH.

VYrnyOnéHHbIN Kypc XMMHUH OCHOBHOTO 00111eT0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHUE
00y4JalOIIMMHUCS CHCTEMBI MEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMYECKON XUMUH,
OCHOBOIOJIATAIONIUX MPEJICTaBICHUM OOImel XUMHM U OTAEIbHBIX 3HAUYUMBIX MOHATUN
OPraHU4YeCKON XUMHH.

CrtpykTypa coiepxaHusl NMPOrpaMMbl MO XMMHH c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona k e€ m3yudeHuro. CoaepaHue CKIQJBIBACTCS W3 CUCTEMBI MOHSATHH O XHUMHYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBI TMOHATHH O XUMHYeCKOW peakuuu. OOe 3TH CHUCTEMBI



OpraHU30BaHbl MO MPHUHIIUITY MOCIEA0BATEIHHOIO Pa3BUTHS 3HAHUNH HA OCHOBE TEOPETHUYECKUX
IpEeCTaBICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHU;

YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

NpeCTaBICHUN 00 3JIEKTPOTUTHUYECKON AUCCOLMAIIMY BEIIECTB B PaCTBOPAX;

0 XUMHUYECKON KMHETUKE U TEPMOJIUHAMUKE.

B ocHOBy TeopeTMyecKMX 3HAHMW TIOJOXKEHbI ASMIHPUYECKHA TOJTYYECHHBIE (DaKTHI.
Teopetnueckue 3HaHHS PA3BUBAIOTCA IOCIEIOBATEILHO OT OJHOTO YpPOBHS K JPYyromMy U
00eCTeynBar0T 00y4arOIUMCs BO3MOKHOCTb OOBSICHITh U MPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cozep:kaHus MPOTrPAMMBI [0 XUMHH ITPOUCXOUT C HCIIOJIb30BaHUEM 3HAHUHN U3
paHee M3YYEHHBIX yUeOHBIX MPEIMETOB: OKpYKalolui MHUp, Ouonorus, Qpu3uka, MaTeMaTuka,
reorpadusi, TEXHOJIOTHUS, UCTOPHSL.

[IporpamMmma ocHOBHOro o00mIero oOpa3oBaHus N0 XUMHU (YIUIyONEHHBIA YpPOBEHD)
OPUEHTHPOBaHAa Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa 0O0pa3oBaHUs, CHEIH(PUKH
y4eOHOro TmpeaMera U OOecleueHHEe YCHEIIHOro OO0ydeHuss Ha CJleIyIolleM YpOBHE
oOpazoBanus. B mporpaMmMe TO0 XHMHM peaqM3yeTcs pa3BHBAOMAS M IMPAKTHYECKas
HAIpPaBIEHHOCTh 00y4YeHUs XuMmuu, nuddepeHnuanus oOydeHus, BKIIOYAONMas ITpodUiIbHyo
MOJTrOTOBKY YYalIMXCs U MOCTEIYIOIIee CaMOOIIPEICICHNE B BRIOOpE HAMpaBieHUsI 00ydeHHs B
npoUIBHBIX Kaccax.

Yrny6néHHoe M3ydYeHHWE XHMHUHM CIIOCOOCTBYET peai3aluu 3ajad NpoecCHOHATBHON
OpUEHTAllMM W HAalpaBlIeHO Ha IMPeIOCTABICHUE BO3MOXKHOCTH KaXJOMy OO0ydYarolemycs
NPOSIBUTh CBOM HMHTEJUIEKTYaJbHBIE M TBOPYECKHE CIOCOOHOCTH TpPU HU3YyYEHHH Y4eOHOTO
npeaMera, HeoOXOAMMbIE Ui TPOJOJDKEHHs OOpa3oBaHMs U JajbHEWIIed TpynoBol
NEeSITETTHHOCTH.

[Tporpamma nmo xumuu (yriyOia€HHbBIM ypOBeHb) MpelHa3HaueHa JJIsl MCIIOJIb30BAaHUS B
00pa30BaTeNbHBIX ~ OpPTaHU3AIMX, pPEATH3YIONMX MpOorpamMMmbl  Iu(QepeHIMPOBAHHOTO
(yray6snénHoro, mnpo(UIbHOTO) H3y4YeHHMsS OTAEIbHBIX Y4YEOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

Ob6pa3zoBarenbHble PyHKIIUN XUMHUH, U3y4aeMOi Ha yIriyOJI€HHOM ypOBHE, PEANU3yIOTCs B
nporecce (OPMHUPOBAHUS 3HAHUH OCHOB XMMHUYECKOW HAyKH Kak OOJAaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIHOCTH YEeIOBEKa M OJHOTO0 W3 KOMIIOHEHTOB
MHUpPOBOW KyJNBTYphL. 3agada y4eOHOro TMpenMeTa COCTOMT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYECKHX 3HAaHUI — BaXHEUIIMX ()AaKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHUH,
JOCTYITHBIX 00OOIIEHNH MHPOBO33PEHUECKOT0 XapakTepa, S3bIKa HayKH, B TPHOOIICHUH K
HaYYHBIM METOJaM MO3HAHUS MPU U3yYSHHUH BEIIECTB U XMMHUYECKUX peakiuil, GopMHUpPOBAHUHU
¥ Pa3BUTHUH MO3HABATEIHHBIX YMEHUH M CIIOCOOOB NIEATEIFHOCTH M UX MPUMEHEHUN B y4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIBCKOM J1eATeIbHOCTH, OCBOCHUH MpaBMJl GE€3011aCHOTrO
00pamieHuns C BEIeCTBAMHU B TIOBCETHEBHOW YKHU3HH.

[lenn w3ydeHUs XUMHUHM OTPAXAOT HAMpPaBIEHHOCTh OOYYEHHsST Ha pa3BUTHE U
CaMOpPa3BUTHE TUIHOCTH, (DOPMUPOBAHHUE €€ HHTEIIEKTA U OOIIEH KyJIbTYPHI.

W3yueHne XMMHUU HAMpaBJIEHO Ha TOCTH)KEHUE CIIeTYIOIUX LeNei:

dbopMUpOBaHNE HHTEIIEKTyaJIbHO Pa3BUTON JHMYHOCTHU, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATUIO DELICHUH, CIOCOOHOW aJanTHpOBaThes K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

(dbopMHpOBaHHE CHUCTEMbl XMMHMYECKMX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOMH
KapTUHBl MUpa, KaK OCHOBBI JJI TMOHUMaHHs XUMHUYECKOW CTOPOHBI SIBICHUN OKPYXKAIOILIETO
MHpa, OCBOCHUE SI3bIKA HAYKH;



NpuOOIIEHNEe yYalIuXcsd K CaMOCTOSTEIbLHON IT03HABAaTEIHbHOM W HCCIEAOBATEIbCKOMN
NESATEIIbHOCTH, K HAay4YHBIM METOJlaM TMO3HaHUsS, (OPMUPOBAHHWE MOTHBAIIMM H PA3BUTHE
CIOCOOHOCTEH K M3yUEHUIO XUMHUH;

dbopmupoBanue o0meH (QyHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHUBATH SIBICHUS OKPY’KAIOLIETO MUpPA, UCIONb3Yysl 3HAHUA U
OMBIT, TOJYYEHHBIE TPU H3YYEHUHU XUMHUHU, NOPUMEHSATh HUX MpPHU pEHIeHUH mpoldieM B
MTOBCEHEBHOM KU3HU U TPYOBOH IEATEIBHOCTH;

pa3BUTHE y YUAIIUXCS MHTEPECA K U3YUCHHUIO XUMUU U chepaM e TEIbHOCTH, CBSI3aHHBIM
C XUMHUEH, MOTHUBALIUS K OCO3HAHHOMY BbIOOpPY COOTBETCTBYIOIIETO MPO(HIIS U HAIIPABIEHHOCTH
JanbHeHIero o0y4eHus;

OCO3HAaHUE LEHHOCTM XUMHUYECKHX 3HAHUM B JKM3HU 4YEJIOBEKA, MOBBILIEHUE YPOBHS
DKOJIOTUYECKON KYJIbTYpbl, HENPUATHE IEHUCTBHM, NMPUHOCSIIIMX Bpel OKpPYXKalolleHd cpene u
3J10POBBIO JIIOJEH;

npuoOpeTeHne 00yJaroUMMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX ISl PA3JTUYHBIX BUJOB JIEATEIHHOCTH.

Ha yrmy6néaHoe u3ydenue ydgeOHOro mpeamera « XuMus» OTBOAUTCS 1mo 136 gacoB B 8 u
9 knaccax (4 yaca B HeZIelI0), Bcero 272 yaca 3a J1Ba rojia 00y4yeHwusl.



COJAEP)KAHUE OBYYEHUA
8 KVIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

XuMusl — BaKHas 00JIaCTh €CTECTBO3HAHMS W IPAKTHUECKOH JEATEIbHOCTH YEJIOBEKA.
[Ipenmer xumuu. Pomp xumMuuM B KuU3HM uenoBeka. KpaTkue cBeleHuss 00 HCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHH. XUMHS B cUCTeMe HayK. Terna u BemiectBa. dusnyeckue u
XMMHYECKHE CBOMCTBA BEUIECTB. ArperatHble COCTOSHUS BeliecTB. [loHsTHe 0 TeopeTHuecKux u
AMIMPUYECKUX METOJIaX II03HAHUS B €CTECTBEHHBIX Haykax. IlpencraBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YPOBHE: HaOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOITUPOBaHUE,
Bbluncienue. IlpencraBiaeHuss 0 HayyHOM II03HAHUU Ha TEOPETUYECKOM YpOBHE: Hay4yHbIE
dakThl, mpobiieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

A3p1k xumud. VICTOYHUKY XUMHYECKON HH(pOpMAIIHH.

[TonsTe o meromax paboOThl ¢ XUMUYECKUMHU BeliecTBamMu. OO0OpyIoBaHME MIKOJIHHOU
XuMU4eckou aboparopun. [IpaBuna Ge3omacHoro oOpameHus ¢ BeeCcTBaMH U JIabOpaTOpHBIM
00opy0BaHUEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie cMecu: BO3IyX, HPHUPOJHBIN Tra3, HEQTh,
IPUPOJHBIE BOJABI, TOPHBIE MOPOJLI M MHUHEpalbl. [IOHATHE O TOMOTEHHBIX M TETEPOTEHHBIX
cMmecsx. CriocoObl pazaenenus cmeceil. OuncTka BEIiecTB.

BemectBa M XuMHUYeCKHME peakUUU. ATOMBI M MOJEKYJbl. XUMHUYECKHE HIIEMEHTHI.
CuMBOJIBI XUMHYECKUX 371€MEHTOB. [IpocThie M CiloXKHBIE BellecTBAa. MeTauibl U HeMeTalIbl.
BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OrmpenereHre BaJ€HTHOCTH DJIIEMEHTOB 1O ¢opMmylam
OMHApHBIX COEIMHEHUH U cocTaBieHHuEe (OpMyJl OWHAPHBIX COEAMHEHMH IO BaJ€HTHOCTHU
aneMmeHToB. OTHOCUTENbHAA aTroMHas Macca. OTHOCUTENbHAS MOJEKYJsipHas Macca. MaccoBast
JI0JIs XUMHYECKOT0 3JIeMeHTa B coequHeHnu. Haxoxnenue npocreiineil (opMyJibl BelecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonsipHasg macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
yrclia CTPYKTYPHBIX €IWHUIl BellecTBa. PacueTsl mo ¢opMylaM XUMHUYECKHX COEIMHEHUU.
MonspHas Macca cMecH BemiecTB. MonbHasi A0S XUMHUYECKOrO 3JIEMEHTa B COCAMHEHHH.
Haxoxnenue npocTeiiieii (hopMyIibl BeIecTBa M0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ouznyeckue U XUMHUYECKHE SIBICHMs. XMMHUECKas peaklus M ee MpU3HaKU. Y CIOBUS
MPOTEKAHUS XUMHUYECKHUX PEaKIMii. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. ATOMHO-MOJEKYJISIpHAs
teopuss. JKuszHp u pedarensHocTh M.B. JlomoHOcoBa. XmMuueckue ypaBHEHMsS. TuIbl
XUMHUYECKHX peakiuid (COeOWHEHUs, pa3loKeHHs, 3aMelleHus, oOmeHa). PacueTsl 1o
XUMHUYECKUM YPABHCHHSIM.

OKCEpUMEHTAILHOE U3yUEHHUE BEILECTB U SIBJICHUIM. 3HAKOMCTBO C XUMUYECKOM MMOCY 101,
¢ mpaBwiamMu paboTel B Jaboparopud U MpHeMaMH oOOpaulleHuss ¢ J1abopaTOpHBIM
oOopynoBanueM. M3ydeHue u omnucaHue (QHU3MUECKUX CBOMCTB 00pa3l0OB HEOPraHMYECKHX
BEIIECTB — METAJIJIOB U HeMeTauoB. HaOmronenue gpusndeckux (IuiaBieHue BOcKa, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KATIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAJIMBAaHWE MEIHOW IMPOBOJIOKU, B3aMMOJICHCTBHE COJABI WJIM MeJa C COJITHOW KHCIIOTOM)
saneHnid. O3HakoMJeHHE C oOpasnamu BemlecTB KosnudecTBoM 1 wmonb. HaOmronenue u
OIMCaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklnii (pa3iokeHne caxapa, B3auMOJIeHCTBUE
CepHON KHCIIOTHI C XJIOpPUIOM Oapusi, TOJIydeHHue U pasznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHWM, B3aMMOJCUCTBHE jkeie3a ¢ pactBopoM comm meaw (ll). M3yuenue crmocobGoB
pa3zeneHus cMmeceil (C TOMOIIbI0 MarHuTa, (GUIBTPOBaHWE, BBIAPHUBAHHE, IUCTHIUISIIHS,
xpomarorpadusi), TpoBeICHHE OYUCTKHU MOBAapeHHOU coym. HabmroneHne u onucaHue OIBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHUS MACCHI.



Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHOMN
MOJICKYJISIPHOM Macchl ra3000pa3HOro BELIECTBA MO HM3BECTHON OTHOCHUTENBHOW IUIOTHOCTH.
OObEMHBIE OTHOILIEHUS Ta30B MIPU XUMHUECKHUX PEaKIIHSIX.

Kucnopon — anemeHT u mpocTtoe BemiecTBo. HaxokaeHue kuciopoja B IpPUPOJE,
dbuznyeckue U XMMHYECKHE CBOICTBA (peakluy ropeHus U okucienus). [Iporeccol okucienus B
xuBor mpupoae. Oxcuasl. I[lpumenenue kuciaopoma. CrocoObl MOMYyYEHHS KHUCIOpOAa B
naboparopur W mpombliiieHHOcTU. [lonsTHe o kartamuzarope. KpyroBopor kuciopona B
npupoze. O30H — ajutoTpornHas MoAuQuKanus Kucinopoaa. O30HOBBIN CIIOH, €ro 3HAYCHHUE IS
JKUBBIX OPraHU3MOB. Pa3pynieHue 030HOBOTO CIIosl.

TermnoBoit 3¢p(eKkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHJAOTepMHUUEcKHe peakuuu. TomnmBo. Mcnonp3oBaHWe yriii U METaHA B KayeCTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBoM 3¢ dekre.

Bomopon — »smemMeHT U mpoctoe BeuwiecTBO. HaxoxzaeHue Bojopoda B IPHUPO/E,
¢u3nveckrue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI mony4yenus. [loHsaTre o Kuciaorax
u coiisax. Mcnonp3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnueckue cBorictBa BoAbl. Bonga xak pactsopureins. PactBopsl. HaceleHHsie 1
HEHACBIIIEHHbIE pacTBOpbl. PacTBopumocth BemiecTB B Boge. DakTopbl, BIMsOLIME Ha
pacTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BemiecTB. CrnocoObl BBIPAXKEHUS KOHLIEHTpAIUU
pacTBOpOB: MaccoBas JI0Js PacCTBOPEHHOTO BEIIECTBA, MOJspHAs KOHLEHTpauus. Poib
pPacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.

Xumnueckue cBoiictBa Bojbl. Ilonste 00 ocHoBaHusx. Ilonstue 00 wHAMKaTOpax.
KpyroBopot Bojbl B npupoje. 3arps3HeHHe NPUPOIHBIX BojA. OXpaHa M OYMCTKAa MPHUPOIHBIX
BOJI.

Knaccudukanuss nHeopranmyeckux coeauHeHuid. Oxcuapl. Kriaccudukaruss OKCHIOB:
cojeoOpasyromue  (OCHOBHBIE,  KHUCIOTHBIe, aMmdoTepHble) U  HeconeoOpas3yrolue.
MexnyHapoaHass HOMEHKJIATypa OKCHIOB. TpHBHAJIbHbIE Ha3BaHUS OKCHUIOB. DPuU3nMYecKue u
XapaKTepHble XMMHMUYECKHE CBOMICTBA OKCHJOB (B3aMMOJEHCTBHE C BOJOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C IpyTUMH okcuamu). [lonydyenne okcuios.

ITonsiTHE O TMIPOKCHIAX — OCHOBAHMAX M KHUCIOPOJCOJEpKAalIMX KHUCIOTax. KuciaoTsl.
Knaccudukanusa kucinor. MexayHapogHass HOMEHKJIATypa W TPUBHAJIbHBIE Ha3BAaHUS KUCIOT.
dusnueckue U XMMUYECKHE CBOMCTBA KHUCJIOT (B3aMMOJEHCTBHE C METallJlaMM, C OKCHJIaMH
METaJIJIOB, OCHOBaHUSIMHU U cosisimu). Pan aktuBHoctu merayuioB H.H. bekerosa. Ilomyuenue
KHucaoT. KnuciaoTel B npupose, NpUMEHEHUE BAKHEHIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHas HOMEHKJIaTypa OCHOBaHUI. TpuBHalbHbIE Ha3BaHUs ocHOBaHuUU. lllenoun, nx
CBOIicTBa (B3aMMOJEICTBHE C KHCIOTHBIMH OKCHUJIAMH, KHUCIOTaMH U COJSIMH) U CIOCOOBI
nosydyeHus. HepacTBopuMble OCHOBaHHWS, MX CBOMCTBA (B3aMMOJEHCTBHE C KHCIOTaMHU) U
criocoObI momyueHus. AmporepHocTb. [loHsiTHE 00 aM(oTepHBIX THAPOKCHUIAX (HA MpUMEpe
TUAPOKCUOB LIMHKA M aJOMUHUSA): XMMHUYECKHUE CBOMICTBA (B3aUMOJEHCTBUE C KHUCIOTaMU U
HIeJI04aMu) U MOJIy4YEHHUE.

Conu (cpeanue, KUCble, OCHOBHBIE, IBOMHbIE). MeXIyHapoaHAas HOMEHKIATypa COJIeH.
TpuBnanbHbIe Ha3BaHUs coyiel. DU3MYECKHE U XapaKTEPHbIE XUMHUECKHE CBOIICTBA HA TPUMEpE
cpennux cose. [lonyuenue conei.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPIKAHUSI KUCIOPOAA B BO3AYXE;

NoJy4YeHue, cooupaHnue, pacro3HaBaHUe U H3yYeHHE CBOWCTB KUCIOPO/Ia;

HaOJII0/IeHUE B3aMMOJCICTBHS BELIECTB C KUCIOPOJIOM U YCIOBUN BO3HHUKHOBEHHUS U
IIPEKPALEHUS TOPEHUS;



O3HAKOMJIEHHE ¢ 00pa3jaMy OKCHJIOB U ONMCAHHUE UX CBOWCTB;

NoJy4eHue, cooupanue, pacro3HaBaHue U U3y4eHHUE CBOMHCTB BOAOPOAa (TOpeHue);

B3auMo/ieiicTBre Bogopoa ¢ okcuaom meau (11);

UCCIIeIOBaHNE 0COOEHHOCTEH PacTBOPEHUS BELIECTB C Pa3IMUYHON PACTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEICIIEHHON MacCOBOM 10JIEH pPaCTBOPEHHOTO BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIAECICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BELICCTBA;

B3aUMO/ICHCTBUE BOABI C METANIAMH (HAaTPUEM U KAJIBLIUEM);

OIIpECIICHUE PACTBOPOB KUCJIOT U IIEJI0YEH C TOMOLIbIO HHAUKATOPOB;

UCCIieIoBaHHE 00Pa3I0B HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;

u3yudeHue B3aumonencTBus okcuaa menu (ll) ¢ pacTBopoM cepHON KHUCIOTBI, KHCIOT C
METaJUIAMH, PEaKIINi HEUTpAIU3alH;

IIOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMMN, BBITECHEHHME OJHOIO MeTajla JPYI'MM U3
pacTBopa cou;

B3aMMOJEMCTBHE TMAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U ILEI0YEH;

pelIeHHEe SKCIEPUMEHTAIbHBIX 3a7ady Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COEIMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucremMa xumMudeckux sjiemerntos JI. U.
MenaesieeBa

Crtpoenue aToMOB. XuMHUYecKasi CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.

[lepBble MOMBITKM KJIACCU(PUKALMM XUMHUYECKUX 3eMeHTOB. llonsTHe o rpynmax
(ceMelicTBax) CXOJIHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJbHBIX METajljlaX, rajioreHax,
UHEpPTHBIX (OJAaropoJIHbIX) Tra3ax. DJIEMEHTBHI, KOTOpble 00pa3zyloT aM(oTepHble OKCHIbl U
TUIPOKCHU/IBI.

[Tepuognuecknii 3akoH. OtkpeiTe Ilepmonnueckoro 3akoHa. Ilepmonmdeckas cucrema
xummnueckux snementoB /. . MenneneeBa. KopoTkonepuoaHast U JyIMHHONEpUOIHAS (OPMBI
tabmuipl «[lepuonnyeckas cucrema xuMuueckux snementoB [[. M. Menneneesay. Ilepuonsl u
rpynnsl (A- u b-rpynmsr).

Crpoenne atomoB. CoctaB aTOMHBIX sAnep. M3oromsl. PaguoakTMBHOCTB. DJNEKTPOHBI.
DJeKTpoHHAs OpOMTaNlb. DHEPreTHYeCKHe YPOBHUM W TMOAYpPOBHU aTtoma: S-, P-, d-opOurtanu.
OJNEeKTpOHHbIE KOH(UIYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Puzndeckuit
CMBICI MOPSIIKOBOIO HOMEpa, HOMepa Mepuojia U rpynnsl 3emMeHTa. CTpoeHue 3JIeKTPOHHBIX
o0osouek aroMoB mepBbIXx 20 Xxumuueckux osyeMeHToB Ilepmoauueckoit cucremsr [l .
MeHnpneneeBa: pacHpeiesieHHe JJIEKTPOHOB [0 JHEPreTHYECKMM YPOBHSM, IOAYPOBHSM U
opoutansam. Gusznueckuii cmbica [leproandyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 rpylnam u nepuojam. M3MeHeHne KMCIOTHO-OCHOBHBIX CBOWCTB
COETMHEHUN XMMHUYECKHX JJIEMEHTOB B IMEPUOJIaX U Ipynmnax. XapaKTepUCTHKAa XUMUYECKOTO
AJIEMEHTA I10 €ro NnouoxxeHuro B Ilepuonnueckon cucreme . 1. Menneneesa.

3unauenue [lepuonnyeckoro 3akoHa u [leprognueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4eHsbll U IpaykJaHUH.

ONEeKTPOOTPULIATEIBHOCT ~ XMMHMUYECKHUX  DJIEMEHTOB. XHUMHYEcKas CBs3b. Buisl
XUMHUYECKON CBSI3U: KOBAJICHTHAs TNOJSPHAas CBSA3b, KOBAJICHTHAs HENOJSPHAas CBSA3b, MOHHAs
CBsI3b. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON M MOHHOM CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHBIC
¢dopmybl BemecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue u amopdHble BemiecTBa. THUNbI KPUCTAIIMUECKUX PELIETOK: MOHHASI,
aTOMHas1, MOJIEKYJISIPHASl U MX XapaKTEPUCTHUKH.

Crenenp okxucinenus. OmnpeneneHue CTENMEHEW OKHUCIECHUS aTOMOB B OWHApHBIX
coequHeHUsAX. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpomecchl OKuCIEHMS U
BOCCTaHOBJCHMs. OKuciuTenM M BOCCTaHOBHUTENW. (COCTaBICHME YPAaBHEHHMHM IPOCTBIX



OKHCITUTEIFHO-BOCCTAHOBUTEIFHBIX PEAKIMHd M PAacCTaHOBKA B HUX KOA()(HUIMEHTOB METOIOM
AJIEKTPOHHOTO OallaHca.

DKCIepUMEHTATLHOE U3yUYCHHE BEIIECTB U SBJICHUN:

O3HaKOMJICHHE C 00pa3iaMy METaJIOB U HEMETAIIJIOB,

MOJICIIMPOBAHUE CTPOCHHUST MOJICKYJ MPHU TOMOIIM PHUCYHKOB, MOJIENICH, JIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYIT;

NPOBEJICHUE OTBITOB, MIUTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakiuuii (ropeHue, peakiuu pa3aoKeHHs, COSTUHEHNU).

MexnpeaMeTHbIe CBS3H

Peanuzanus MEXIpPEIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 8 KJIACCE OCYILECTBIISCTCS
Yyepe3 UCTIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSATHMA, TaK U MMOHITUH, IPUHATHIX B
OTJENIbHBIX €CTECTBEHHBIX HAyKaX.

OO0me ecTecTBEeHHO-HAYYHbIC MOHSATHUS: SBJICHUE (NpoIlecc), HAYYHBIH (aKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CUHTE3, KIACCH(PHUKAINS, IEPUOTUIHOCTh, HAOIIOIEHNE, SKCIICPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHHUE, MOJICIIb.

Owusuka: SBICHUS TPHUPOIBL, (U3NYECKHE SBJICHUS, BEIIECTBO, TEJO, (QHUIUIECKUE
BCJIMYMHBI, CMHHIBI M3MEPEHHUs, 00bEM, Macca, arperatHbie COCTOSIHAE BEIECTBA, aTOM,
DIIEKTPOH, TPOTOH, HEUTPOH, HMOH, MOJEKyJa, CTPOSHHE Ta30B, J>KUIKOCTEH W TBEPHBIX
(KpUCTAJUTMYECKHX ) TEJ, DIIEKTPUYCCKHIA 3apsil, KOJTMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, porocuHTe3, MPOLIECCH OOMEHA BEIECTB.

['eorpadusa: armochepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJC3HBIE
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIE PECYPCHI.

Texnomorus:  TexHocepa, TPOU3ZBOJACTBO, XUMHYECKHE  TEXHOJIOTHH,  CBIPbE,
KOHCTPYKIIMOHHBIC MAaTCPHAJIbI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

[ToBTopenue u yriyOjaeHHe 3HAHUM OCHOBHBIX pa3zenoB Kypca 8 kiacca. CTpoeHue
aToMoB. CBOICTBa aTOMOB XMMHUYECKHX 3JIEMEHTOB, MX KOJMYECTBEHHbIE U KadeCTBEHHbBIC
XapaKTepUCTUKU (panmyc, ANEKTPOOTPULATEIBLHOCTb, JHEprus MOHU3AIUH).
[TocnenoBaTrenbHOCTh 3alOJHEHUsI 3JEKTPOHHBIX OpOMTalled aTOMOB MajblX IEpUOJOB.
OcoOeHHOCTH  3allOJTHEHHs  DJIEKTPOHHBIX ~ opOWTaned aToMoOB  OOJBIIMX  HEPUOJIOB.
[Tepuoanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB B CBETE NPEJICTABICHUN O CTPOEHUH aToMa.
CreneHp OKUCIEHMS U BaJIEHTHOCTh. [IpencraBieHne o nepuoguveckoi 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  DJIEMEHTOB  (3JIEKTPOOTPUILIATENBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBA, KUCJIOTHO-OCHOBHBIE CBOICTBA OKCHUJOB M TUAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemecTBa B TBep0M, KHIKOM U Ta3000pa3HOM COCTOSIHUU. Bub
XUMHUYECKON CBSA3HM: MOHHAs, KOBAJCHTHas (HEMOJsApHasi, MOJsIpHas); OOMEHHBIH M JIOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.

MexmoneKkysspHble B3aUMOAECUCTBUs (BOIOpOAHAs CBA3b, CWibl BaH-nep-Baanbca).
Tunel KpUCTAIIMYECKUX DPELIETOK — aTOMHAas, WOHHAas, MeTajyIndyeckas, MOJEKyJspHas — U
0COOEHHOCTH HX CTPOCHMsA. 3aBUCHUMOCTh CBOICTB BeIIeCTBAa OT THUINA KPUCTAJUIMYECKOH
PEIIETKH U BUJA XUMUYECKON CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs XUMHUYeCKMX peakiuil. Kiaccupukamus
XMMHYECKMX PpeakUuil M0 pa3jIMyHbIM MpHU3HaKaM (IO YHMCIy M COCTaBy Y4YacTBYIOIIUX B
PEaKIMU BEIIECTB, 10 TEIUIOBOMY 3(P(EKTy, 10 U3MEHEHHUIO CTETIEHEH OKMCIICHUS XUMHYECKUX
JJIEMEHTOB, IO OOpPaTUMOCTH, MO YYacTHUIO KaTajlu3aTopa, IO arperaTHOMy COCTOSIHHIO
pearupyoIux BEIECTB).



DJIEeMEHThl XUMHYECKOM TEPMOJMHAMUKHU. DHEPreTuKa XMMHUUYECKUX peakuuid. TemnmnoBoit
3pPEKT XUMHUYECKOH peakiuu. OK30- U DSHIAOTEPMUYECKHE PEaKIHH, TEPMOXMMUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cineAacTBus. BeluuciaeHuss o TepMOXUMUYECKUM YPABHEHUSM.

[TonsiTHE O CKOPOCTM XUMHYECKOW peakuuu. 3akoH AeicTByromux macc. DaxkTopsl,
BIMAIOIINE HA CKOPOCTh XMMHMYECKOW peakuuu. JHeprus aktuBauuu. [loHsTHe 0 KaTanuse.
®epmenTtbl. UHrHOUTOPEI.

[TonsiTue 00 0OpaTUMBIX W HEOOpATUMBIX XHUMHUYECKHX peakuusax. I[lonsrtue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Ilarense. VYcCaoBUS CMEIIEHUS XUMHUYECKOIO
paBHOBecus. DaKTOPbI, BIUAIONIME HA COCTOSTHUE XMMUYECKOro paBHoBecHs. [Iporno3upoBanue
BO3MO)XHOCTH TPOTEKAHMUSI XMMHYECKHMX IPEBpAIlEHUN B Pa3IUYHBIX YCIOBHSIX HA OCHOBE
MPEeJICTaBICHUI 00 N3YYEHHBIX AJIEMEHTAaX XUMUYECKOW KUHETUKU U TEPMOJIUHAMUKH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa XUMUYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCJIEHUs. BakHbIE OKUCIUTENN U
BoccraHoBuTenu. Ilepmanranar kamus  (xapakrtepuctuka). CocraBieHHE  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH C HUCHOJIb30BAHUEM METOAAa 3JIEKTPOHHOI'O
OanaHca.

OJNIEKTpONUTHYECKass JAuccounanus. XUMHUYECKME peakuuu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON auccouuanuu. PactBopenue kak pusuko-xumuyeckuit npouecc. [lonstue o
TUAPATaX M KPUCTAUIOTHUAPATAX. OJNEKTPOJUTHI W HEIIEKTPOIUTHL.. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAIMK BEILECTB C Pa3IMUHbIM BUAOM XUMHUYECKOH CBs3U. CHIIbHBIE U clla0ble
31eKTposinThl. CTENeHb OUCCOIMAlMU, KOHCTaHTa Auccounanuu. MloHHoe nmpou3BeneHne BOJIbI.
Bonopoausriit nokazarens. UHIUKaTOPBI. DIEKTPOTUTHYECKAS TUCCOIIMALIAS KUCTIOT, OCHOBAaHUMN
U COJIEH.

Peakiiuun woHHOTO OOMEHa. VYCJIOBHS TNPOTEKAHWS pPEaKIUid HOHHOTO OOMeHa.
MonexynsipHble, MOJIHBIE M COKpAIllEHHbIE MOHHBIE ypaBHEHHs peakuui. CBOMCTBa KHCIOT,
OCHOBaHMM M cCcoJell B CBeTe MPEACTABICHUNH 00 HIIEKTPOJIUTUYECKON JIUCCOLMALIUU.
KauecTBeHHBIE peaKIIM HAa HOHBI.

I'mppomus coseii. MloHHBIE ypaBHEHHsI TMAPOIM3a coyeil. XapakTep cpeisl B BOJHBIX
pacTBOpPax COJIEH.

OKCHepUMEHTAIbHOE M3yYEHUE BEUIECTB M SIBICHUN: O3HAKOMJIEHHE C MOJEISIMHU
KPUCTANIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAIOB M HeMmeTaioB (rpadura u
anMasa), CJIOKHBIX BELIECTB (XJI0pHaa HATpus);

MCCIIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKLUU OT BO3JECHCTBUS Pa3IMUHBIX
bakTopoB;

OTIBITHI, WTIOCTPUPYIOIINE 00PAaTUMOCTh XUMHUECKUX PEAKLIUH;

WCCJIEOBAHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB, IIpolLecca JIUCCOLUALUN  KHUCIIOT,
IIEI0YEH U COJIeH;

MPOBEJCHUE OINBITOB, WUIIOCTPUPYIOUIMX TMPU3HAKK TPOTEKaHUSI pPEaKIUil HOHHOIO
oOMeHa (0Opa3oBaHue O0cajKa, BhIIEICHHE Ta3a, 00pa3oBaHUE BOJIbI);

MPUMEHEHNE HHANKATOPOB (JJakMyca, METHIIOpaHka U ¢peHoTaienHa) Ais onpeaesieHus
XapakTepa cpefibl B paCTBOpax KHUCJIOT, OCHOBAaHUM U COJIEH;

MIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOMIKUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pa3iokeHus, COeIMHEHNS);

pacno3HaBaHUE HEOPIAHMYECKUX BEIIECTB C IOMOUIbIO KAUECTBEHHBIX PEAKIINN HAa NOHBI;

pElIeHNE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMaM: «OKHCIUTENbHO-BOCCTAHOBUTEIIBHbBIE
peakuum», «I'naponus coneny, « MEKTPOIUTAYECKAS TUCCOLHAIU.

HemeTaiibl 1 HX cOeJUHEHHSA

OO6mass xapakrtepucTuka HemeTaioB. OCOOEHHOCTHM CTPOEHHSI aTOMOB XHUMHYECKHX
AJIEMEHTOB, MPOCTBIX BEIIECTB, auioTpomnus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HeMeTauioB. CpaBHUTENbHAS XapAKTEPUCTUKA COCITMHEHU HEMETAIIIOB.



OOmast xapakrtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTallJIaMH,
BOJIOH, Iienouyamu). XisopoBopopoa. CossiHas KHCIOTAa, XMMHYECKHE CBOWCTBA, IOJyYEHUE,
npuMeHeHue. JleficTBre XJjiopa 1 XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelme xjiopuabt
U X HaxoxaeHue B npupoje. [lonsaTue o kucaopoaconepkaiumx KUCI0Tax Xjaopa U UxX COJsIX.

VVIA-rpynmnel. OcoOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHblE CTEHNEHH OKHCIICHHUS.
Crpoennie 1 (u3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M CEphbl. AJUIOTPOITHBIC
MOIUGUKALMM  KUCIOpOAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMETaJUIaMM, METaJuUlaM{, KOHLEHTPUPOBAaHHBIMU A30THOW U  CEPHOM  KHUCIIOTaMH).
CepoBozioposl, cTpoeHHe, (u3MuUecKMe U  XUMHMYECKHE  CBOMcTBa  (KHUCJIOTHBIE U
BOCCTAHOBUTENIbHbIE CBOMCTBA). OKCUABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJOB.
Cepnucras kuciota u ee conu. CepHast KUCIIOTa, (pU3MUECKUE U XMMHUUYECKHe CBOWCTBA (001mue
KaK IMPEeICTaBUTENS Kjacca KUCIOT U crenuduueckue). Coau CepHOM KHUCIOTHL. XHUMHUYECKHE
peaKkuuy, JeXallue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a TOIY4YEeHUs CEPHOM KHUCIIOTHI.
[IpencraBieHns 0 XUMUYECKOM TPOU3BOJICTBE U CBSA3aHHBIX ¢ HUM mnpodeccusx. [Ipumenenne
cepHOW KUCIOTHI U cyibdaroB. KadecTBeHHbIE peakluuu Ha CyabQUT-, CyIbQUI- U CyabdaT-
aHnoHbl. HaxoxaeHwe cepbl M €€ COCOAUHEHUH B Npupoje. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpeibl COEJMHEHUSAMU Cepbl (KUCIOTHBIE 0K/, 3arpsiI3HEHUE BO3/1yXa), CIIOCOObI
€ro NpeJoTBPAICHHUS.

OObmas xapakrtepuctuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHMS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE€ B INpuponae, (GU3MYECKHEe U XMMUYECKHE CBOMCTBa
(B3auMOJIEHiCTBHE C METaJJITaMH, BOJIOPOJOM, KHCIOpojoMm). KpyroBopor a3zora B mpupo/e.
AMMHak, ero pu3nyeckue ¥ XMMHUECKUE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOWCTBA BOJIHOTO
pacTBopa), MPUMEHEHHE M MOJIy4eHHE B JIaOOpaTOpUU U NPOMBINUIEHHOCTH. MoH amMoHus,
JIOHOPHO-aKIENTOPHbIM MeXxaHu3M ero oOpa3oBanHus. Coiau aMMOHUS, HUX (U3HUECKHE U
XUMHYECKHE CBOMCTBA (pasjio’)keHHWE U B3aUMOJACWCTBHE CO IlEJI0YaMH), IPUMEHEHHUE.
KauectBennast peakuus Ha nonsl ammonus. Oxeuast azota (I, 11, 1, 1V, V). A3zoTtucras kucnora.
A30THasi KHCIIOTa, €€ IMOoJydeHHue, (u3nueckue M XHMHUYECKHE CBOMcTBa (0o0mue Kak
NpeJCTaBUTENs Klacca KHUCIOT M creuupHuyueckue), NpUMEHeHHe. XUMHMYECKHe peakiuH,
JeKale B OCHOBE MOJIyYEHHUsl a30THOM KHMCIOTHI B IPOMBIIUIEHHOCTH. HUTpaThl M1 HUTPUTHI.
KayecTBeHHbIE peakMM Ha HUTpaT- W HUTPUT-aHUOHBL. XHMMHUYECKOE 3arpsi3HEHHE
OKpYXaroIie cpeiibl COEAMHEHUSIMH a30Ta (KUCIOTHBIE TOK/H, 3arps3HEHHE BO3/yXa, IOYBbI U
BOJIOEMOB).

®dochop, amrorpornnbie Momudukanuu ¢docdopa (6embrit m KpacHbI - docdop),
¢u3myeckue M XUMHYECKHE CBOMCTBa (B3aMMOACWCTBHE C METAUIAMH, KHCIOPOJIOM,
raJjoreHamMu, KOHIICHTPUPOBAaHHBIMU a30THOW U cepHOM kucimoramu). Oxcunsl pochopa (111, V),
dochopHas kucnora, puzndeckue 1 XMMUYECKHe CBOUCTBA, rmosryueHne. KauecTBeHHas peakius
Ha (ochat-uonsl. [Ipencrasnenus o ranorenuaax dpocdopa (I, V).

[TonsiTHE O MUHEPATBHBIX Y100peHUIX. A30THBIE, (POCPOpHBIE, KOMIUIEKCHBIE YI00pEHUSI.
XUMHYECKOE 3arpsi3HEHUE OKPY KaIOIEel Cpe/bl COeIMHEHUsIMU a30Ta U docdopa.

OO6mas xapakrepuctuka s1eMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHUS.

VYraepon, amoTponHsie Moanpukanuu (rpagut, anMas, ysepes, rpadeH, HAaHOTPYOKH),
¢u3nyeckue M XMMUYECKHE CBOMCTBAa IPOCTHIX BELIECTB (B3aUMOJEHCTBHE C MeETallIaMH,
HEMeTalJIaMH, KOHLIEHTPUPOBAaHHBIMH a30THOM M CepHOM KucnoTamu). Ilonstue o6 agcopOrum.
Kpyrosopot yriepona B npupone. OKcuabl yriiepoaa, ux pu3ndeckue 1 XMMU4YecKHe CBOMCTBa,
JeicTBUE Ha KMBBIC OPTraHU3MBI, IIOJyY€HHE M TPUMEHEHHE. DKOJIOTHYECKHE IMPOOIEeMbI
atMocdepsl, cBs3aHHbIe ¢ okcuaoMm yriaepoda (IV). YrompHas Kucimota W €€ COJH, HX
¢usmueckue W XMMUYECKHE CBOWMCTBA, TOJIy4deHHe U  npuMeHeHue. KapOoHaThl,



ruApoKkapOoOHaThl, WX CBOMCTBA. KadyecTBeHHas peakius Ha KapOoHaT-MOHBI. Vcmonb3oBaHHe
KapOOHATOB B OBITY, MEIUIIUHE, POMBITINIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHavanbHble TOHATHUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHUSIX YIJIEepoJa:
YII€BOAOPOAbl (METaH, 3TaH, STWIEH, AalleTUJIEH), 3TaHOJ, IJIMIEPUH, YKCYCHas KHCIOTA.
[IpuponHble HMCTOYHHMKH YIJIEBOAOPOJOB (yroyib, MPUPOAHBINA Ta3, HedTh), MPOAYKTHI HX
nepepaboTKU, UX POJb B OBITY W MPOMBINUICHHOCTH. [lOHSATHE O OHMOJIOTHYECKH BaXKHBIX
OpraHMYECKUX BEHIECTBAX — JKHMpaxX, Oenkax, yrieBoJax — M HX POJU B XKU3HU YEJIOBEKA.
EQuHCTBO OpraHM4ecKkux U HEOPraHUYECKUX COECAUHEHUMN.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOMCTBA (B3aMMOJCICTBHE C METaJlIaMU,
KHCIIOPOJIOM, YTJIIEPOJOM, TaJIOT€HaMU ), TIOJIy4eHHE U MpUMEHeHue. Poiib KpeMHUsI B IPUPOJIE U
texuuke. Okcua kpemuus (1V), kpeMHHEBas KUCIOTa, CUIUKATH: (U3UYECKUE M XUMUUYECKHE
CBOMCTBA, MOJIYYCHUE U NMPUMEHEHHUE B OBITY M MPOMBINIICHHOCTH. BaxkHeilre cTpouTesibHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, ILIEeMEHT, OeToH, xene300eToH. [Ipobmembl Ge3omacHOTO
WCIIOJIb30BAHUS CTPOUTEIILHBIX MAaTEPUAJIOB B MOBCETHEBHON KU3HH.

bop. OcobGennoctu crtpoeHus aroma. OOmmMe mnpeacTaBIeHUS O (QUIUYECKUX U
XMMHYECKHUX CBOMCTBax. bopHas kuciora.

DKCIEPUMEHTAIbHOE U3yUYE€HUE BEILIECTB U SIBJICHUM:

03HAaKOMJICHHE ¢ 00pa3iiaMu IPUPOAHBIX XJIOPHUIOB (TaIOTEHHUIOB);

MIPOBEJICHHUE OIBITOB, OTPAXKAIOMINX (PU3NUYECKHE U XUMUYECKUE CBOMCTBA TaJlOT€HOB U MX
COCIMHEHU;

M3Y4YEHUE CBOMCTB COJISTHOW KUCIIOTHI;

MPOBEJICHUE KAYSCTBCHHBIX PEaKIMid Ha XJIOPUI-, OPOMUI- U UOIUI-HOHBI H HAOIOICHHE
MPU3HAKOB UX MPOTEKAHUS;

03HAaKOMJIEHHE C 00pa3liaMy cepbl U €€ MPUPOIHBIX COETUHEHUM;

Ha0I0IeHue poliecca 0OyTIUBaHuUs caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOM CepHOU
KHCJIOTHI,

M3YYeHHE XMMHUECKUX CBOWCTB Pa30aBIEHHOIN CEpHOI KHCIOTHI;

MPOBEJICHUE KA4YEeCTBEHHBIX peakiuid Ha cyiabduma-, cyapdur- u cyabdar-uoHbl U
HaOII0/IEeHUE PU3HAKOB UX MPOTEKAHMUS,

O3HAaKOMJIEHHE C (U3MYECKMMHU CBOHCTBaMHM a30Ta, (ochopa W UX COEAUHEHHI,
o0pa3naMu a30THBIX U (hocPOpHBIX yI00peHuil;

noJiydeHue, CoOupaHue, paclio3HaBaHUE U U3YUEHUE CBOMCTB aMMUaKa, H3y4eHHE CBOMCTB
COJIell aMMOHHUS;

MPOBE/ICHUE KAUECTBEHHBIX PEAKIIMi HA MOH aMMOHUS, HUTPUT-, HUTPAT- U GocdaT-uoHbBI
Y U3Y4YEHUE MPU3HAKOB UX MPOTEKAHUS;

WM3yYECHUE B3aUMOJECHUCTBUSA KOHIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MEIbIO, CBOWCTB
dbocdopHOI KUCTOTHI U €€ COJei;

03HAKOMJIEHHE C MOJENSIMH KPUCTAJUIMYECKUX PEIIETOK ainMmasa, rpadura u ¢ynepeHa, ¢
MPOIIECCOM aACOPOIIMM PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
MIPOTHUBOTA3a;

noJydeHue, coonpanue, paclio3HaBaHUE U U3YUEHHE CBOMCTB YTIIEKHCIIOTO rasa;

MPOBE/ICHUE KA4YEeCTBEHHBIX pEaKIMi Ha KapOoOHAaT- M CHJIMKAT-HOHBI M HW3Yy4YeHUe
MPU3HAKOB UX MPOTEKAHNUS;

M3y4YEeHHE B3aMHBIX MTPEBPALIEHUI KapOOHATOB U THPOKapOOHATOB;

O3HAKOMJICHHE C OO0pa3laMu MNPHPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKIIHEH
CHUJIMKATHOM TPOMBILIUIEHHOCTH;

pEelIeHNE HKCIEPUMEHTANbHBIX 3a1ad 1o TeMe «BaxkHeilmue HemeTamwibBl U HX
COETMHEHUS».

MeTtasiibl M MX COeUHEHUS

OO6mue croiicTBa MeTauioB. OOMIas XapaKTEPUCTHKA XUMUYECKUX AJIIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM MX MOJokeHud B llepuonnueckoi cucreme XUMUYECKUX diaeMeHToB J[. U.



MenneneeBa u cTpoeHusi aroMoB. Metaimibl A- u b-rpynn. CTpoeHue NpOCThIX BEIIECTB —
MeTaJlJIoB. MeTraiindyeckasi CBA3b U METAJNIMYECKas: KpUCTAJUIMYECKas penieTka (IpUMUTUBHAS
KyOuueckas, OOBEMHO-IIECHTPUPOBAaHHAs KyOudeckasi, TIpaHElEHTPUPOBAHHAA KyOuueckas,
reKcaroHajbHas IUIOTHOYNAKOBaHHAsA). 3aBUCHUMOCTh (PU3MUECKHUX CBOMCTB METAUIOB OT
CTPOCHUS KPUCTAIUIOB. DICKTPOXUMHUUECKHUM psll HanpshKeHU MetauioB. O01ue XuMuieckue
cBoiictBa MerayuioB. OOmmMe crnocoObl MOMY4YEHUS METAJUIOB, METALTYypPIus. OJIEKTPOIU3
paciyiaBoB U pPacTBOPOB COJIEM Kak OJUH M3 CHOCOO0B moiydyeHus MeTtauioB. llonarue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT Kopposuu. CrjaBbl (CTaib, 4yTyH,
JIOpaIIOMUHUINA, OpoH3a). [IpMeHeHre MeTallJIOB U CIJIABOB B OBITY U MPOMBIILIEHHOCTH.

Memannwt A-2pynn

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, cTpoeHUE UX aTOMOB, HaXOXJE€HHUE B npupoae. PU3NUeCKUe U XMUMHUUYECKUE
CBOIiCTBa (Ha MpUMepe HATpUsl U Kamus), nonydeHue. OKCUABI U THAPOKCHUIBI HATPUS U Kallus.
[TprMeHeHre MEeTOYHBIX METAJUIOB U UX COeIMHEHUH. bruonornyeckas poyib HaTpUsl U Kajusl.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUuid: mnoJioxkeHue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. M. MeHueneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. Baxuneinmue coeanHeHUs
KaJIbLIUSI U MarHus (OKCUJ, TUIPOKCHUI, COJH), CBOMCTBA, MpuMeHeHue. JKecTKoCTh BOIBI U
crocoObl ee ycTpaneHus. Kpyropopor kanbiusi B IpUpo/ie.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AMBOTEpHBIC CBOWCTBA OKCH/IA U THAPOKCUAA ATFOMHUHHMS. [[puMeHeHre amoMUHUS
U €ro CILJIaBOB.

Memannwt b-cpynn

OOmass xapakTepucTUKa MeTauioB b-rpynm (MOOOYHBIX TOATPYMM): TOJOXKEHHE B
[Tepuonuueckoii cucreme xumudeckux sneMeHToB J[. . MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBIeHME «IpoBaia» >JIEKTPOHA Ha MPUMEpPE CTPOSHHUS aTOMOB XpoMa, MeJIHu, cepedpa.
BanenTHble cocTOSHUS aTOMOB (-3JIEMEHTOB, CTEIICHHM OKHCJICHUSI aTOMOB B COCIMHCHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCHUIOB METANNIOB OT 3HAYEHUS
CTENEHH OKHCIEHHUS JJIEMEHTa B COEIMHEHMHM (HAa TMIpUMEpE COEIUHEHUH Xpoma).
IlepBoHavabHBIE TPEACTABICHUS O KOMIUIEKCHBIX COCIMHEHUSIX.

Menp u cepebpo: CTpOCHHE aTOMOB, CTENEHN OKUceHus1. OOmIe KpaTKue MpeACcTaBICHUs
0 (U3NYECKUX U XUMHUYECKHX CBOMCTBaX MPOCTHIX BEUIECTB (B3aUMOJEUCTBUE C KHCIOTAMU-
OKHUCJIUTENSIMHU), 00 MX OKCHJaxX, TMIPOKCUAAX M COJSX, UX NmpuMeHeHuu. [Ipeacrasinenus o6
aMMHUAYHBIX KOMILIEKcax cepebpa u menu. KadecTBeHHbIE peakIMy Ha KaTHOHBI Meau (2+) u
cepeodpa.

[{uHk: cTpoeHHE aToMma, CTENeHb OKHUCIICHUSA. XapaKTepUCTUKa (PU3UYECKUX U
XUMHYECKHX CBOWMCTB, NpUMEHEHHE, aM(OTepHble CBONCTBA OKCHAAa U TUIAPOKCUIA.
KauecTBeHHbIe peakliii Ha KATUOHBI IIUHKA.

Keneszo: crpoenue aroma, creneHu okucieHus. Haxoxnenue B npupone. dGusnueckue u
XUMUYECKHE CBOMCTBAa JKeie3a, IpUMeHeHHe. buonornueckas ponp xene3a. OKCUIBL,
ruapokcuabl u conmu keneza (II) m xenmesa (lll), mx cocraB, cBoiicTBa M mMOIy4YeHHE.
KauecTBeHHBIE peakIMy Ha KaTHOHHI kere3a (2+) u xenesza (3+). UyryH u ctanp — CIUIaBbI
xkeneza. [Ipou3BOJICTBO UyryHa M CTald. OKOJOTHYECKHE MpoOJeMbl, CBS3aHHBIE C
METaJUTypruueCKUMU IPOU3BOACTBAMHU.

DKCMEPUMEHTAIBHOE U3YUCHUE BEIIECTB U SIBJICHUM:

03HAKOMJICHHE C 00pa3IiaMyu METAJLIOB | CIIJIABOB, UX (PU3NYECKUMU CBOMCTBAMHU;

MOJIETUPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PEIIETKH;

U3y4eHUE B3aUMOJCUCTBUS METAUIOB C BOJOH, C pPAacTBOpPAMHM COJEH U KHUCIIOT,
HCCJICIOBAaHUE TPOIECCOB DJJICKTpoim3a pacTBopoB xiopunaa meau (II) m wmommma xamws,
KOPPO3UH METAILIOB;



H3y4eHHEe OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbIIMSI M HATPUS C BOJOW, UX
TUAPOKCHIOB — ¢ okcuaoM yriepoaa (V) u kucnoramu;

U3y4YEeHHE CBOICTB KapOOHATOB U THAPOKapOOHATOB KabLUs, )KECTKON BOJIBI;

M3Yy4YEeHUE MPOLIECCOB MOTYUYEHUS THAPOKCHUIOB Keje3a, UX XUMUYECKUX CBOMCTB;

U3Yy4YCHHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha MOHbI (MarHus, KalblUs,
aJTIOMUHUS, [IUHKA, JKene3a (2+) u xene3a (3+), menu (2+);

HaOJI0/IEHUE U ONMCAaHKUE OKPAIlIMBaHUA IUIAMEHU HOHAMU HATpPHsI, Kallusl U KaJIbLINS;

uccieoBaHne aM(pOTEPHBIX CBOWCTB THAPOKCHAA alfoMUHUsA, Tuapokcuaa xpoma (I11) u
TUAPOKCH/IA INHKA;

pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeliiie MeTasuibl U UX COSIUHEHUSD.

XuMHs 4 OKpYsKamoas cpeaa

BemectBa 1 martepuanbl B NOBCEIHEBHOW JKHW3HU 4YelOBEKa. BakHeilne BemecTsa U
MaTepuaibl, 00JIaCTH MX NpHUMEHEHHus. be3omacHoe HCMOJIb30BAaHUE BELIECTB M XUMHUYECKHX
peakiuii B ObITy. [lepBast moMoIs Mpy XUMHUYECKUX 0KOTaX U OTPABICHUSX.

HoBble maTepuanel 1 TexHONOruU. [[pUHIMIBI «3€T€HON XUMUM.

OCHOBBI JKOJIOTUYECKOW TPAaMOTHOCTH. XHUMHUS U 370pPOBbE. 3HAYCHUE H3y4aeMbIX
XUMHYECKHX DJJIEMEHTOB U MX COEAMHEHUU ANl (YHKIMOHHUPOBAHUSA OpraHHM3Ma 4YellOBeKa.
[TonsiTue o 310pOBOM 00pa3e KU3HHU.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpe/ibl. DKOJIOrHUeCKUe MPOOIeMbl, CBSI3aHHBIE C
COCIMHEHUSIMH YIJIEpOJa, a30Ta, cepbl, TskeNlbix meTamwioB. [lonstue o IIJIK. Ponp xumun B
pEIIEHUH IKOJIIOTUYECKUX MTPOOIIEM.

DKCIEpUMEHTAIbHOE M3yYEHHE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C oOpasimamu
MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepuaibl), OMpeaeieHne KUCIOTHOCTH
MPUPOJIHBIX BOJI, MOJEIMPOBAHHUE Tpoliecca 00pa30BaHUS KHUCIOTHOTO OIS, M3YYCHHE €ro
BO3JICUCTBUS HA MaTEpHAJIbI.

IHoBTOpeHue U 00001IeHHe 3HAHUI OCHOBHBIX pPa3/ieioB KypcoB 8-9 kiaccoB

[lepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHX AJIEMEHTOB B CBETE
MPEACTABICHU O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB XHWMHUUYECKHX
AJIEMEHTOB M UX COEIMHEHMI B MepUOJax U rpyIax.

CtpoeHnue BelecTBa B TBEPIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUHU. BUJIbI XUMUYECKOM
CBSI3U. 3aBUCHMOCTb CBOMCTB BEHIECTBA OT THUNA KPUCTAIUIMYECKOM pEIIeTKH M BUJA
XUMHYECKOW CBSI3H.

Knaccudukanus XUMHUECKUX peakIHil M0 pa3NudyHbIM Tpu3Hakam. [IporHo3mpoBaHue
BO3MOKHOCTH TIPOTEKAHHS XMMHYECKUX TMPEBpAIICHUN B DPA3IMYHBIX YCIOBHSIX HAa OCHOBE
MPEACTABICHUN XUMHUYECKOW KUHETUKU U TEPMOJIUHAMUKHU.

XUMHYECKHE peakmuu B pacTBopax. [wuaponus comedd. Peakumm  oxucieHus-
BOCCTAHOBJICHUS. DIEKTPOJIH3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIeH B CBETE MpPEACTaBIECHUIN 00 AJIEKTPOIUTUUYECKON
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Mestcnpeomemnuwie ceasu

Peanuzanusi MeXnpeAMETHBIX CBA3€H MPU M3YYEHHH XUMHH B 9 Kilacce OCYIIECTBIISETCS
4yepe3 UCIOIb30BaHNe KaK OOIHNX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSITHH, IPUHSTHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBEeHHO-HAYYHBIE TOHSTHS: siBJIeHHWE (TIpoliecc), Hay4dHbI (akKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CHUHTE3, KJIacCU(PUKALUS, IEPUOINIHOCTD, HAOIIOICHNUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHUE, MOJEIIb, TEXHOJIOTHSI, MATEPUAJIBI.

®du3nka: BEMIeCTBO, TeIO0, PU3NYECKUE BETUYHUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbl, arperaTHbIe COCTOSIHUE BEIIECTBA, CTPOCHUE ra30B,
JKUJKOCTEH M TBEPAbIX (KPUCTAJUIMUECKUX) TEJ, KPUCTAIIMYECKAsl PEIIeTKa, JIEKTPOH, SJIpO
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIU, U30TOIbI, KBAHTHI, PaIMOAKTUBHOCTD, ajbda-, OeTta- u



raMMa-u3JIy4eHue, SJICKTPUYCCKUN 3apsij, MPOBOIHUKH, TOIYIPOBOJHHUKH, IUIIICKTPUKH,
COJIHEYHBIH CIIEKTp, Pa3JIo’KEeHHE OeIoro CBETa B CIEKTP.

buonorus: skocucrema, Owuochepa, ¢doTocuHTE3, TpolEecChl 00MEHa  BEIIECTB,
MUHEPATBHBIC yI00PEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIICCTBA.

['eorpadusa: armochepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJEC3HBIC
HCKOIIaeMble, TOTLTUBO, BOJIHBIC PECYPCHI, IUTAHETa 3eMJIS.

TexHONOTHsI:  CTPOWTENbHBIC  TEXHOJOTHH, CEIBCKOXO3SHCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTUH 3JICKTPOHHOU MPOMBIIIIICHHOCTH, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE  PE3YJIBTATBI OCBOEHMA IIPOI'PAMMBI 110 XMMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA (YIJIYBJIEHHBINM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JOCTUTAIOTCS. B X0Ji¢ OOyYeHHUsI XMMHUH B €IMHCTBE Yy4eOHOM M BOCIUTATENILHOMN AEATeIbHOCTH
00pa3oBaTelbHOM  OpraHu3alMd B  COOTBETCTBUM C  TPAJAMIHOHHBIMU  POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMH B 00IlECTBE
MpaBUJIaMHd ¥ HOPMaMHU TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
Y COLIMAIM3ALUU yYaIUXCS.

JlugHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh YYAIIUXCA PYKOBOICTBOBATHCA
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPHMEHTALUWA U PACHIMPEHHUE ONbITA JEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HAyYHOMY H
HUCTOPUYECKOMY HACIEUI0, TOHUMAHUE 3HAYECHUS XMUMHYECKOM HAyKW U TEXHOJOTMU B KM3HU
COBPEMEHHOTO O0IIIeCTBa, B pa3BUTHH SKOHOMHUKH Poccru U CBOETO peruoHa;

2) rpaJIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUE O COIMAIBHBIX HOPMAaX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHHN B
KOJUIEKTHUBE, TMPOSIBIICHHE KOMMYHHKATUBHOM KyJIbTypbl B pPa3HOOOpa3HOW COBMECTHOM
JesATeIbHOCTH;

CTpeMJIeHHE K B3aMMOMOHUMAHHUIO U B3aMMOIIOMOIIM B TIpolecce yueOHON 1 BHEYyUeOHOU
NesTeTbHOCTH;

TOTOBHOCTh OLIEHHWBAaTh CBOE MOBEJEHHE M TMOCTYNKH CBOMX TOBapHUIIEH C MNO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C yUE€TOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB;

3) GpopMupOBaHUS IEHHOCTH HAYYHOI'0 IIO3HAHUS:

MHPOBO33PEHUYECKHE  TPEJACTABICHUs] O  BEIIECTBE W  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M HEOOXOTUMBIC NJISI TIOHUMAHUS
CYIIHOCTH HAy4YHOU KapTHUHBI MUPA;

OCO3HAaHUE LIEHHOCTM HAy4YHOIO TO3HAaHUS MJI1 Ppa3BUTUA KaXJOro 4YeIOBEKa U
MIPOU3BOUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAYKH « XUMUS» B CUCTEME HayIHBIX
MPEACTABICHUI O 3aKOHOMEPHOCTAX Pa3BUTUSA NPHUPOIbI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOJTHON
Y TEXHOJOTHYECKON CPEOi;

MO3HABATENIbHAsS MOTHBAIMSI U UHTEpeC K OOY4YeHHUIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPA30BAHMIO, K MCCIIEIOBATENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HamMpaBIeHUS U YPOBHS JaIbHEUIIETO O0YUYCHHUS;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 »KW3HMU, OCO3HAHWE TOCIEACTBUNA W HEMPUITHE BPETHBIX
NpUBBIYEK (YMOTPEONEHUSI alKOrojs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/IEHUS
npaBuiI 0€30MaCHOCTH MPU OOPAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMH B YUE€OHBIX M KU3HEHHBIX
CUTyaIusX;

5) TpyaoBoro BocnuTaHus:

dbopMUpOBaHHE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOW JEATEIHLHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBEeKa M K MCCIIE0BATEIbCKON AEATEeIbHOCTH KaK BBICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE HHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusm
Hay4YHOU c(heprl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaIn3aluu B 3TOi cdepe;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:



OCO3HAaHHE HEOOXOAMMOCTH OTHOIIEHHS K MPHUPOJAE KaK HMCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLEHKHM HMX BO3MOXKHBIX IIOCJIEACTBHI JUIsl OKpY’Karollel cpeabl; OCO3HaHUE
JI00AaNbHOTO  XapakTepa OJKOJIOTUYECKUX TMpoOJeM U MyTed HUX pelIeHUs; CIOCOOHOCTb
MPUMEHATh 3HAHUS, MOJIY4YaeMble MPU U3YYECHUU XHUMHH, JUIsl PEHICHUsS 3ajad, CBA3AHHBIX C
OKPYXaIOIIe Cpeioil; aKTUBHOE HENPUSITHE JEUCTBUM, MPUHOCIIIUX BPEJ OKPYKAIOIIEH Cpefie;
OCO3HAHME CBOEH POJIM KaK TpaKAaHWHA U TOTPEOHUTENSI B YCIOBHUAX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJOTMYECKON U COLIMAJIbHOU Cpell; TOTOBHOCTh K YYacCTHIO B MPAKTHUECKOHN AESITeIbHOCTU
JKOJIOTMYECKON HAIIPaBICHHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl yUYallluXcsl, OCBOMBIIUX MPOrpaMMy IO XUMHH OCHOBHOI'O
o0miero o0pa3oBaHus, BKIIOYAIOT:

YCBOGHHE  MEXAMCLUMIUIMHAPHBIX  (MEXIPEAMETHBIX)  IOHATHH,  OTpa’KarOLIUX
MaTepHajIbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUs (BEILECTBO, CBOWCTBO, SHEPIHsl, SBJICHHE,
Hay4YHbI ()aKkT, 3aKOHOMEPHOCTb, THUIIOTE3d, 3aKOH, TEOpHs, HaOIIoIeHue, H3MEepeHHe,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JpyTHe);

OBJIAJICHHE YHUBEPCAIbHBIMU Y4eOHBIMH NEeUCTBUSAMU (mo3HaBaTeIbHBIMU,
KOMMYHUKAaTUBHBIMH, PETYJISATUBHBIMM), BAXKHBIMU JJIs1 TIOBBIILIEHHS 3()()EKTUBHOCTU OCBOCHUS
colepKaHusl yYeOHOro mpeaMera, (OPMHPOBAHUS KOMIETECHIMHA, a TakkKe IPOCKTHO-
MCCJIEI0BATEIBCKOM IEATENBHOCTH YUAIIUXCS B KypCce XUMHUU;

CIIOCOOHOCTh MX UCIOJIB30BaTh B YUEOHOMH, M03HABATEIbLHON U COLMATbHON IPAKTHKE.

ITo3HaBaTebHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHcTBUA

ba3soBble Jlornyeckue a1eiicTBUA:

YMEHMUS MCIIOIb30BaTh IIPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICI XHUMHYECKHX TOHATUNM (BBIIEISATH MX CYIIECTBEHHBIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C APYTUMHU MOHSATHIMM); aHAJTU3UPOBATh, CPABHUBATh, 0000IIATH,
BBHIOMPATh OCHOBAHUS I KIAacCH(DUKAMA W CHUCTEMATH3allMd XHUMHYECKUX BEIIECTB U
XUMHYECKHX peaKklUi; yCTaHaBIMBATh HPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMu
W3Y4YEHUS, CTPOUTH JIOTMUECKHE PaCCYXICHHS (MHIYKTUBHBIC, JICTYKTHBHBIC, 10 aHAJIOTHH);
npeniaraTh KPUTEPUU U BBISBIATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B H3yUaeMBIX
MpONECCaxX U SIBICHUSX; MTPOBOJAUTH BBIBOJBI M 3aKJIFOYEHUS; YMEHHS NMPUMEHSITh B IPOIIECCE
MO3HAHUS MOHATHS (TPEIMETHBIE W METaNpeJIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
WCIIOJIB3yEMBbIE B XHMHH, MPEOOPA30OBBIBATh MOJCIIbHBIC MPEICTABICHUS — XUMHYECKUN 3HAK
(cMMBOJ DJIeMEHTA), XUMHUUYeCcKass popMyJia U YpaBHEHHE XUMHUECKON Peakiuu — MpU PEIIeHUN
y4eOHBIX 3aJad; C Y4YeTOM JTHX MOJEIbHBIX MPEJCTaBICHUN XapaKTepu30BaTh H3ydaeMble
XMMHMYECKHE BEUIECTBA U XUMUYECKUE PEAKIIUU.

ba3oBble uccienoBare/ibckue JAeHMCTBUS (MeTOAbI HAYYHOrO0 TMO3HAHHUS BeNIeCTB H
sIBJIEHUM):

YMEHUS IPUMEHSTh METOIbI HAYYHOTO ITO3HAHMS BEIIECTB U SIBJICHUN HA SMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4eOHOW TMO3HABATEIbHOW H TMPOEKTHO-HCCIECIOBATEIbCKON
JIeATEIbHOCTH;

YMEHHSI HCIIOJB30BaTh IMOCTABIECHHBIE BOIPOCHI B KaYE€CTBE MHCTPYMEHTA IMO3HAHHUS M
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBaTh (HAKThI, BBIABIATE U (OPMYIHPOBATH
npoOiieMy, ONpPEeNsaTh Leldb W 3a/la4l, COOTBETCTBYIOIINE PEIICHUI0 MPOOJIEMbl; TpeiaraTh
ONMMCATEIbHYI0O WM OOBSCHUTENbHYIO THUIOTE3Y U OCYLIECTBIATH €€ MPOBEPKY; YMEHUS
MIPOBOANTH H3MEPEHUS HEOOXOIMMBIX MMapaMeTPOB, BRIYUCIICHHUS, MOICTUPOBAHNE, HAOIIOICHUS



U DKCIEpUMEHTHI (pealbHble WU MBICIECHHBIE), CAMOCTOSTENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dopmynarpoBaTh 0000IIEHUS U BBIBOJBI IO Pe3yJibTaTaM MPOBEACHHOTO OIBITA, HCCIEIOBAHUS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;

Paborta ¢ nnopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3NIMYHBIX UCTOYHHKAX MHQOpMAIMK (HAyYHO-TIOMYIIIpHAas
JAUTEepaTypa XHMMHUYECKOTO COZEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera);
aHAIM3UPOBaTh  MH(POpPMALIMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTh, OTOMPATh M MHTEPIPETUPOBATh HHPOPMAIIHNIO, 3HAYUMYIO IS PEIICHUs
y4ueOHOM 3a/layd; YMEHHUs MPUMEHSATh pa3jMyYHble METOAbI M (OPMYIUPOBATH 3aMpPOCHl MpPU
MOKCKE U 0TOOpe MH(pOpPMAITIHU, HEOOXOAMMOMN ISl BEITIOTHEHHS YIeOHBIX 337a9; UCTIOIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATUBHBIE TEXHOJOTUU M pa3jMyYHble [OHCKOBBIE CHCTEMBI;
CaMOCTOSITCIILHO BBIOMPATh ONTUMAIbHYIO (OpMy mpeAcTaBieHUsT HHPOPMAIUU (CXCMBI,
rpaduku, auarpaMMsbl, TaOJIULIbI, PUCYHKH U Apyrue (GopMbl); YMEHHUS UCIOIb30BaTh HAYUYHBIN
S3BIK B KAYECTBE CPEICTBA PAbOTHI C XUMUYECKON MH(POpPMAIUEH; MPUMEHATh MEKIIPEIMETHBIC
(pusnyeckue u MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aO0OpeBHATYpbl, HOMEHKIATYPY,
UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIUN):

IPEICTaBIIATh IOJyYEHHbIE pE3yJbTaThl MO3HABATEIbHOM JEATEIIBHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaxX; ITyOJUYHO BBICTYNATh C TMPE3CHTALUEH pe3yJbTaTOB BBHITOIHEHUS
XMUMHUYECKOTO 3KCIEepUMEHTa (UCCe10BaTeIbCKON J1abopaTOpHONW WIIM MPaKTHUECKOW paboThI,
y4eOHOT0 MpOEeKTa); B X0Jj€ Auayiora U (Wiu) JUCKYCCHHU 3a7aBaTh BOMPOCHI MO 00CYkIaeMOi
TE€Me U BbICKa3blBaTh HJEU, (POPMYIUPOBATH CBOM MPEJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u.

2) yMeHHs y4eOHOIo COTpyIHUYECTBa (IPYIIOBast KOMMYHUKAIHS):

y4acTBOBaTh B TPYIIOBBIX (opMax padOThI: IUIAHUPOBATh OPIraHU3ALMIO COBMECTHOM
paboThl, ONPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WIEHAMH TPYIIbl; BBIIOIHITH
CBOIO 4acTh pabOTHI, KOOPIAWHUPOBATH CBOU JIEHCTBUSA C JACHCTBUSAMH JAPYTHX WICHOB KOMAHIIBI,
OTpeNieNiATh KPUTEPUU IO OIEHKE KauyecTBa BBINOJHEHHOM paloThl; peliarh BO3HUKAIOLIUE
npo0sieMbl Ha OCHOBE yyeTa OOHIMX HMHTEPECOB M COIJIacOBaHHS MO3MIMM, y4acTBOBAaTh B
00CyX/1eHuH, 0OMEHEe MHEHUSIMU, «MO3TOBOM IITypMe» U IpyTUX (popMax B3aMMOAEHCTBHSL.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

OBnaneHrue YHUBEPCATBHBIMH YUYEOHBIMU PETYISITHUBHBIMU JIEHCTBUSIMU  BKJIFOYAET
pa3BUTHE CaMOOpraHU3allui, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

YMEHHS pelniath ydeOHble U HCCIEIOBaTeNbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMPATH
croco0 perieHus yaeOHON 3amauu (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHHS, BHIOMpATH
Hanbosee MOAXOMSIIUNA C YYEeTOM CaMOCTOSTEIbHO BBIJEICHHBIX KPUTEPHEB), MIAHUPOBATH
CBOIO paboTy MpH pelIeHnr Y4eOHOM UM HccIeloBaTeNbCKON 3a7aun; Ha OCHOBE MOJYUYEHHBIX
pe3ynbTaToB (HOPMYIHPOBATh OOOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; AHATU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JACHCTBHUA C IUJIAHUPYEMBIMHU
pe3yibTaTaMu, OCYHICCTBIJIATDH CaMOKOHTPOJIb ACATCIIbHOCTH, KOPPCKTUPOBATH CBOHO
JeSITeIbHOCTh Ha OCHOBE CaMOAHaJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[lpenmerHbie pe3ysbTaThl OCBOCHHS TPOTPaMMbl 110 XHMHH OCHOBHOTO OOIIEro
o0Opa3oBaHUs Ha YIIIyOJIEHHOM YPOBHE MMEIOT O0Iee COAEpKATEIbHOE SAPO C MPEAMETHBIMU



pe3ynbTaTaMu 0a30BOr0 YpOBHS, COTJIACOBAHBI MEXIy COOOMW, UYTO MO3BOJISIET PEaln30BbIBATH
yrayOJieHHOE H3Y4YeHHE KaK B paMKaxX OTACNBHBIX KIAcCOB, TaK M B paMKax pealu3aliu
WHAUBUAYAIbHBIX 00pa30oBaTeNIbHBIX TPAGKTOPHUM, B TOM 4YHCIE MCHOJb3ys CETEBOE
B3auMO/eiicTBre opranu3anuu. [1o 3aBepiieHnn peanusalnny IporpaMMsbl yriryOJeHHOTO ypOBHS
yydaluecss CMOTyT JEeTalbHEE OCBOMTh MaTepHuall, OBJIAJETh PACHIMPEHHBIM KPYrOM IMOHSATHNA U
METO/IOB, pellaTh 3a/1a4u 00Jiee BEICOKOTO YPOBHSI CJIOKHOCTH.

[IpenMeTHble pe3ysbTaThl BKJIIOYAIOT: OCBOEHHE OOYYaIOIIMMHUCS HAyYHBIX 3HAHWIA,
YMEHUH M crnocoOOB JEHCTBUI; OCHOBBI HAYYHOTO MBIIUICHUS; BHUJABI JESITEIBHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAHUSA, €ro HHTEpPHpeTaluu, IpeoOpa3oBaHUI0 U IMPUMEHEHHIO B
pa3NMYHBIX Y4YeOHBIX M pEAITbHBIX JKU3HEHHBIX YCJIOBUAX; O00ECHEUMBAIOT BO3MOXKHOCTb
YCHENIHOro 00y4YeHHs Ha CieyIoeM YpOBHE 00pa30oBaHMUsl.

K xoHumy oOyuenuss ¢ 8 knacce y oOyuatomierocs OyayT chOpMHUpPOBaHbBI CIeIyrOIIUE
NPeMETHBIC PE3YJIbTAaThl U3yUSHHsI XUMUW Ha yTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHUH: aTOM, MOJEKYJa, XUMUYECKH
3JIEMEHT, METalll, HEeMEeTasul, aJulOTPOIMs, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHAS U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca, MaccoBas J0Jsl XMMHYECKOrO 3JEMEHTa B
COEIMHEHUH, MOJIIPHBI 00bEM, OTHOCUTEIIbHAS IJIOTHOCTH I'a30B, OKCHUJI, KUCJIOTa, OCHOBaHUE,
colib, aM(OTEepHBIH OKCHJ, aMPOTEepPHBIA TUIPOKCHUI, XUMHUYECKas peaklus, KiIacCHUPHUKaIUI
peakuuii: peakuu COeIMHEHUs], peakLUu pa3yIoKEHUs, peakllMy 3aMELIeHMs], peakui 0OMeHa,
9K30- U SHAOTEPMHUECKUE pEeaKIUH; TEIIOBOM 3¢ (deKT peakuuu; sapo aroma, 3JIeKTPOHHBIN
CJIOM aToma, aToMHasi opOuTaib, pauyCc aromMa, XMMHYECKasl CBS3b, MOJSIPHAs U HEMOJsIpHas
KOBAJICHTHAs CBA3b, MOHHAsl CBS3b, MOH, KaTUOH, aHUOH, PAcTBOp, MAcCOBas JOJsS BEIIECTBa
(mpolleHTHAas KOHILIEHTpalMs) B pacTBOpE, MOJSpHas KOHIEHTpalusi BELECTBA B PacTBOPE;
ANEKTPOOTPHUIATENIBHOCTD, CTENEHb OKUCIEHUS, OKUCIUTENIN U BOCCTAHOBUTEIHU, OKUCICHHE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH, METO/] JIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHMUYECKMX MOHATHM M NPUMEHSTh 3TH
TIOHSITHUS TIPU OTIMCAHUH BEIIECTB M MX MPEBPAICHUH;

HCIOJIF30BaTh XUMUYECKYI0 CUMBOIIUKY JUIsl COCTAaBIEHUS (YOPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKHUX PEAKLINN;

OINpeNeNiATh BAJEHTHOCTb aTOMOB DJJIEMEHTOB B OMHApHBIX COEIMHEHUAX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COENUHEHUSX, IPUHATICKHOCTh BEIIECTB K ONPEIEIEHHOMY
KJIACCy COEAMHEHWN Mo QopmyiaMm, BUIbl XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HMOHHOW) B
HEOPraHMYECKUX COEAMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ITepuoanueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHON T€OPUH, 3aKOHA ABOTAIpO
U €ro CIEICTBHM, NPEICTAaBIEHUA O HAyYHBIX METOJax TIO3HAHUSA, B TOM YHCIIE
HKCMEPUMEHTAJIbHBIX W TEOPETUYECKMX METOAAaX HCCIEeOBAaHUS BEIIECTB U HM3y4YeHUs
XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBaTh MOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX
AJIEMEHTOB OT UX 0JIokeHUs B [lepnoanueckoit cucreme:

ONMKCHIBATh U  XapakTepu3oBaTb TabmumuHyio @opmy Ilepuoanueckoil cuctemsl
XUMHUYECKHUX JJIEMEHTOB: pa3linyaTh MOHATHS «TJIaBHAs MOATpymma (A-rpynmna)» U «mododHas
noarpynna (b-rpynmna)», «Manbie nepuoab» U «00JbLINE TEPUOIBDY;

COOTHOCHTb 0003HAueHUs, KOTOphle HMeloTcsi B Tabnmue «llepuoguueckas cucrema
xuMuueckux anemeHToB J[. 1. MennpeneeBa», ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XHMMHYECKHX D3JEMEHTOB (COCTaB MW 3apsan sjapa, oOIee 4YHUCIO 3JIEKTPOHOB U
pacrpeziesieHue X MO0 3JIEKTPOHHBIM CIIOSIM);



OOBSCHATH CBSA3b IMOJOXKEHHs 3JeMeHTa B [lepuonuyeckoil cucrteme ¢ pacmpenesieHueM
AJIEKTPOHOB 110 SHEPTETUUECKUM YPOBHSM, ITOAYPOBHAM U OPOUTAIISIM aTOMOB IEPBBIX YETHIPEX
MEPHUOJIOB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peaxiuu (10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (ONMUCHIBATH) (PU3HUECKUE U XUMUYECKHUE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCIOPOAa, BOAOPOJA, BOAbI, OOIIME XMMHUYECKHE CBOWCTBA OKCHIOB, KHUCIOT,
OCHOBAaHMH M COJICH, TEHETHYECKYI0 CBS3b MEXAYy HUMH, HOATBEPXKIas NIpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

OINHKCBHIBATH POJIb KHUCIOPOJa, BOAOPOAAa W BOJABI B MIPUPOAHBIX MpPOIECCaX, B >KUBBIX
OpraHu3Max, WX @PUMEHEHHE B pPAa3JIMYHbIX OTPACISIX MPOMBIILICHHOCTH, BO3MOXKHOE
UCTIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATP W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX COCTaBa W
CTPOCHUSI, BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MTPEBPAIIECHUI B PA3INYHBIX YCIOBUSX;

BBIUMCIISATH OTHOCUTENBHYIO MOJEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJIBHYIO [OJI0 XHMHYECKOTO 3JEeMEHTa B COCAWHEHHH, MAacCCOBYIO JOJIO
XUMHYECKOT0 3JIEMEHTa 1o (GopMylie COeAUHEHHS, HAaXOAUTh MPOCTEiIIyo GopMyIly BellecTBa
[0 MAacCOBBIM HJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB, MAacCCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE,
MOJIIPHYIO KOHIIEHTpPAIlMIO BEIIeCTBA B PACTBOpPE, MPOBOAUTH pacCUeThl MO YypaBHEHUSIM
XUMHYECKON PEaKIUu;

MPUMEHSTh OCHOBHBIC OIEpaIlil MBICIUTEIbHOW NEATENIbHOCTH — aHalh3 U CHHTE3,
cCpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3alHil0, KIACCH(HUKANWIO, BBISIBICHUE NPUYHHHO-
CJIEICTBEHHBIX CBS3€H — ISl U3YUYEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIHH, €CTeCTBEHHO-
Hay4YHBIE METOJbl TIO3HAHWS — HAONIOJCHWE, W3MEpEeHUE, MOAEITHPOBAHHE, IKCIEPUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOEHUS yUEOHOTO COJIepKaHMS;

PacKpbIBaTh CYIIHOCTh IPOIIECCOB OKHCICHHUS M BOCCTAHOBJICHHS, COCTABIISATh YPaBHEHUS
HPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOIOM AJIEKTPOHHOIO OajaHca);

YCTQHABJIMBATh CBS3W MEXAY pPEATbHO HAONOJAaeMBIMH XUMHUYECKUMH SBICHUSIMH U
MPOLIECCaMH, MPOUCXOA[IIMMU B MAaKpO- U MUKPOMHUpE, OOBACHATH MPUYHMHBI MHOTOOOpa3us
BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHMSIMU APYTUX YUEOHBIX MPEIMETOB;

coOmoaTh MpaBuia Oe3omacHoM paboTel B J1a0opaTopuu TMPU  HCHOJIB30BAHUHU
XUMHYECKOH TOCYIbl W OOOpYIOBaHUS, a TakKe MpaBHia OOpamleHHs C BEIIECTBAaMH B
COOTBETCTBUU C MHCTPYKILUSIMHU BBIITOJHEHUS TaOOPATOPHBIX OMBITOB U MPAKTUYECKUX padOT Mo
MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIMIECTB (BOAOPOAA U KUCIOPOa), TPUTOTOBICHHUIO
pacTBOpPOB C  OIpPEIECIEHHOW MacCOBOM JI0JIe pacTBOPEHHOIO  BEIECTBA, PELICHHUIO
IKCTIEPUMEHTABHBIX 33/1a4 110 TeMe « OCHOBHBIE KJIacChl HEOPTAaHUYECKUX COCTMHEHUI;

JIEMOHCTPHUPOBATh BIIaICHUE OCHOBAMU XMMHUYECKON IPaMOTHOCTH, BKJIIOYAIOIIEH YMEHUS
0e30macHOro OOpamieHnsl ¢ BEMIECTBAMH, HCIIOIB3YEeMBIMH B TIOBCEIHEBHOW JKM3HHU, a TaKKe
3HaHUE MPaBHJI TIOBEACHUS B LIETSIX COEPEKEHUS 3I0POBbSI U OKPYIKAIOIIEH Cpebl.

K koHity oOyuenuss ¢ 9 knacce y oOywaromierocss OynyT cOpMHpPOBaHBI ClEIyIOIIHE
IpeIMETHbIE PE3YJIbTaThl U3YUEHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHN: XUMHUYECKHUI JIIEMEHT, aTOM,
MOJICKYJIa, UOH, KaTUOH, aHHUOH, 3JICKTPOOTPUIATCIbHOCTb, CTCIICHbL OKHCJICHHA, XUMHUYCCKASA
peaxius, TerIoBoi 3G (HEeKT peakiuu, MoJb, MOJIIPHBIN 00BEM, PacTBOP;

SJICKTPOJIUTBI, HCIJICKTPOJIUTLI, J3JICKTPOJIUTHUUCCKAA AUucCCoLuanusa, pPCakuu HOHHOI'O
oOMeHa, THApPOJM3 COJei, oOpaTuMble © HeoOpaTUMbIE pEaKIHWH, OKHUCIUTEIBHO-
BOCCTAHOBUTCIIbHBIC PCAaKIUU, OKUCJIUTCIIb, BOCCTAHOBUTCI/Ib, OKUCIICHUC W BOCCTAHOBJICHUC,
ANEKTPOJIN3, AUIOTpONHs, aM(pOTepHOCTh, XHMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUINYeCcKas), MEXMOJEKYJSIpHbIe B3auMOJCHCTBUs (BOAOpOAHAs CBs3b, CHIBI Bau-aep-



Baanbca), KOMIIJIEKCHBIE COEAMHEHMSI, KPUCTAUIMYECKUE PEIIeTKH (MPUMHUTHUBHASI KyOuueckas,
00BEMHO-IIEHTPUPOBAHHAS KyOHWUeCcKasi, TpaHClECHTPUPOBAHHAS KyOHWUYecKas, reKcaroHajabHas
IUIOTHOYNAKOBaHHAs ), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XUMUYECKON peakluu, KaTajus,
XUMUYECKOE pPaBHOBECHE, DJJIEMEHThl XHWMHMUYECKOW TEpMOAMHAMUKH KaK OJHON U3
TeopeTuueckux ocHoB xumuu; [1J1K;

WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHMUYECKHX TMOHATHUM M TPUMEHSTH OTH
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPaICHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJICHHs ()OPMYJ BEIIECTB U YPaBHCHUN
XUMHUYECKHUX PEaKIIHii;

ONPEIETATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACNICHHOMY KJaccy COEIUWHEHUH Mo
dbopmynaM, BHIBI XUMHUYECKOM CBSI3M  (KOBAJICHTHOM, HMOHHOM, METAJUIMYECKOH) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsi MOHAa MO XUMHUYEecKoil ¢opMmylie, XapakTep cpeabl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHWH, THUIN KPUCTAIMYECKON  PEIICTKH
KOHKPETHOT'O BEIIECTBA;

packpeiBaTh cMbIch [lepuogunueckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATh €0
MOHUMAaHUE:

ONMKCHIBATL M  XapakTepu3oBarh TabmuuHyro Qopmy llepuoamueckoil  cHUCTEMBI
XUMHUYECKHX JIEMEHTOB: pa3jinyaTh MOHATUA «A-rpynmnay» u «b-rpynmnay, «Maabie Iepuoab» U
«OO0JBIINE TEPUOIBIY;

OOBSCHATH CBS3b MOJOXKEHHs 37eMeHTa B [lepuonudeckoil cuctemMe ¢ pacrpeleleHHueM
AJIEKTPOHOB IO PHEPTETUYECKUM YPOBHSM, TOJAYPOBHSIM M OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX
MEPHOJIOB;

BBIICNIATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB AJIEMEHTOB U UX COCIMHEHHUI
(KUCIIOTHO-OCHOBHBIX U OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHIOB M THAPOKCHIIOB)
B IIpeiesiax MaJIbIX TIEPUOJIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOEHHUS UX aTOMOB;

pPacKpbIBaTh CMBICI TEOPUHU HIIEKTPOJUTHUYECKOM AMccoLMalnM, 3akoHa l'ecca u ero
CJIEICTBHUH, 3aKOHA JEHCTBYIOIIUX MaccC, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XUMUYECKOU
peaklMy, HalpaBiCHUs CMEIICHUS XMMHUYECKOrO PaBHOBECHUS B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB;

KIACCU(UIIUPOBATh XMMHUYECKHUE JJIEMEHTHI, HEOPraHWYECKHE BEIeCTBa, XMMHUYECKUE
peakiuu (1Mo YMCIy U COCTaBy YYacCTBYIOUIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3P (dEeKTy, 1o
arperaTHOMY COCTOSIHUIO PEareHTOB, [0 MW3MEHEHHUIO CTEMEHEW OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB, 10 0OPATUMOCTH, TI0 YYACTHIO KaTaanu3aTopa);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB HEOPTaHWYECKUX COSTMHEHUH, TIOITBEPKIasi 3TO OMMCAaHUE TTPUMEPAMH MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTABJIAITh YPaBHEHHUS: AJIEKTPOJUTUUYECKON IUCCOIMALMU KHUCJIOT, IIEJIOYEH U COJIEH;
MOJIHBIE W COKpAICHHBIE YPaBHEHHS peakluii MOHHOTO OOMEHA; peaklui, MOATBEPKIAFOIINX
CYyIIECTBOBAaHUE TEHETUUECKOU CBSI3U MEK/y BEIIECTBAMHU PA3TUYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTh MPOLIECCOB THAPOIU3A COJEH MOCPEACTBOM COCTABICHHS KPAaTKHUX
MOHHBIX U MOJICKYJISIPHBIX YPaBHEHUM pEaKINil, CYITHOCTh OKHUCIHTEIIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

MPEeJICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpax COJEH;

XapaKTepU30BaTh (OMUCHIBATh) (PU3NYCCKUE M XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB
(kucnmopon, 030H, rpadur, anmMas, KpeMHUH, O0p, a3oT, ¢ocdop, cepa, XJIop, HATPUH, KaJTUH,
MarHuii, KaJlbllUi, aTFOMUHUHN, Kelle30, Me/b, IMHK, cepeOpo) U 00pa30BAHHBIX UMM CIOKHBIX
BEIIECTB, B TOM YHCJIE MX BOAHBIX PACTBOPOB (aMMHAK, XJIOPOBOAOPO, CEPOBOJOPO]I, OKCHIbI
yraepoaa (I, 1V), kpemuus (1V), azora (I, 11, 111, 1V, V) u docdopa (I, V), cepst (1V, VI),
CepHHUCTas, cepHas, a3zoTHasi, ¢GocopHas, YrojabHas, KpPEeMHHEBass KHUCJIOTBL, OKCUIBl U
rugpokcubl MmetauioB |A—IIA-rpymnn, amromunus, meau (1), nuaka, sxenesa (11 u 11));



MOSICHATh COCTaB, OTIENBHBIC CIIOCOOBI IOJyYEHHS] W CBOMCTBA CIIOXHBIX BEIECTB
(KHCTIOpOJCOAEpIKAIIME KUCIOTHI XJIOpa, a30TUCTas, OOpHas, YKCyCHas KHUCJIOTBHI U WX COJH,
ranorenusl kpemMuus (1V) u ¢pocdopa (I u V), okcun u ruapokcua xpoma (111), nepmanranar
KaJIus;

OIKCHIBATH POJIb BAKHEHIINX U3yYaeMbIX BEIIECTB B MIPUPOIHBIX MPOIIECCax, BIUSHAC HA
JKUBBIC OpPTaHM3MBbI, MPUMEHEHHWE B PA3IUYHBIX OTPACIAX SKOHOMHKH, HCIIOJIB30BAHHUE JUIS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

IPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KAYeCTBEHHBIN COCTaB pPAa3JIMYHBIX BEIIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM COJICPIKAIINECsS B BOJHBIX PACTBOPaX MOHBI: XJIOPHU-, OPOMHUI-,
uoaua-, cyibdar-, docdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CYIbPHUI-, HUTPAT- U HUTPHUT-
WOHBI, THIPOKCH/-UOHBI, KATHOHBI aMMOHWs, MarHus, KaJbIs, aTIOMHHUs, kene3a (2+) u
xkenesa (3+), menu (2+), nMHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEHUIITNX W3YYaEMbIX BEILIECTB B 3aBHCUMOCTH
OT MX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKAHHUS XUMHUYECKUX IPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX Ha OCHOBE PACCMOTPEHHBIX
AIIEMEHTOB XUMHUYECKOW KMHETHKH U TEPMOTUHAMUKH;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYFO MAacChl BEIECTB, MAacCCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 1Mo (popMylie COeIMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
MOJIBHYIO JIOJIFO XUMHUYECKOTO 3JICMEHTAa B COCIMHEHHUH, MOJIIPHYIO KOHIICHTPAIIUIO BEIIECTBA B
pacTBope, HaXOAWTh MPOCTEHIIyI0 (hopMylly BemiecTBa MO MAacCOBBIM WJIM MOJBHBIM JIOJISIM
9JIEMEHTOB, MPOBOJIUTH PACUYETHI MO0 YPABHEHUSM XHUMHYECKHX PEAKIMA C YYETOM HEIO0CTAaTKa
OJTHOTO W3 pEareHTOB, MPAKTUYECKOrO BBIXOJAA TPOIYKTa, 3HAueHHs TeruioBoro sddekra
pEaKIMHU, ONPENEATh COCTaB CMECEH;

coOnronarh TmpaBwia Oe30macHON paboThl B JabOpaTopuM IMpPH  HCIOJIB30BAHUU
XUMHUYECKOH TMOCyIbl M OOOpYJOBaHHUS, a Takke IMpaBuia OOpalleHHs C BEIIeCTBaMH B
COOTBETCTBUH C MHCTPYKIHUSMH BBIOJIHEHHS JJAOOPATOPHBIX OMBITOB M MPAKTHYECKUX pabOT 110
MOJYYEHHIO U COOMpPaHHUIO Ta3000pa3HbIX BEIIECTB (AMMMAKa M YIJIEKUCIIOTO ra3a) U PeLIeHuIo
HKCTIEPUMEHTAIBHBIX 3a7[a4 TI0 TEMaM Kypca, IPEICTaBIATh Pe3YIbTaThl SKCIIEpUMEHTa B (hopMe
BBIBOJIOB, JI0Ka3aTeNbCTB, IPaMKOB, TAOIHIL U BBIABIATH SMIMPUUECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OIEpAallMd MBICIUTEIBHON JeATEIbHOCTH (aHalIW3 ¥ CHHTES,
CpaBHEHHe, 0000IeHHe, CUCTEMAaTU3allMIO, BBISIBICHNE MPUYUHHO-CIIEACTBEHHBIX CBs3el) Mpu
U3yYEeHUH CBOIMCTB BEHIECTB W XHMHUYECKHX pEaKIWi, BIAJETh €CTECTBEHHO-HAYYHBIMH
METO/laMU TMO3HaHUs (HaOyoJleHNe, W3MEpPEeHne, MOJAEIMPOBAHUE, SKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN);

OpUMEHATHh MpaBUja 0e30MacHOro OOpalleHusi C BEIIeCTBAaMH, HCIOJb3yeMbIMU B
MIOBCEHEBHOM JKHM3HHM, MpaBHJIa TOBEICHHUS B IEISAX COCPEKEHHS 370POBbS M OKpYIKAroIIeH
OPUPOJHON cpenbl, MOHMMAaTh Bpea (OMacHOCTh) BO3JEHCTBUS Ha JKUBbIE OPraHU3MbI
OTIPENICIICHHBIX BEIIECTB, MOSCHATH Ha TIPUMEpPaxX CIIOCOOBI YMEHBIIICHHS U MPEIOTBPAIICHUS UX
BPEIHOIO BO3/IEUCTBHS, 3HAUCHUE )KUPOB, OEJIKOB, YIJIEBOJIOB JUIs OPTraHU3Ma YeI0BEKa;

UCTIOJIB30BAaTh MOJTyYeHHBIE MPECTaBIeHHs O cdepax nmpodecCHOoHATBHON AeSTeNbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJOTHMSIMHU, KaK OCHOBY JUIs MpodecCHOHANbHOM
OpPHUEHTAIUH U JJIs OCO3HAHHOTO BBEIOOpA XUMHH KaK MPO(UIBHOTO MpeIMeTa MPH MPOA0IDKEHHN
o0OydeHus Ha YPOBHE CpeIHero o01iero oopa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM MPOEKTHO-UCCIIEAOBATEIBCKON EATEITLHOCTH XUMHUECKOW 1
XHUMHKO-3KOJIOTUYECKOW — HANpaBICHHOCTH, TPHOOPECTH  OMNBIT TMPOBEACHHUS  Y4EOHBIX
UCCIIC/IOBAaHUI B YCIIOBHUSX 00pa30BaTENbHBIX OpPraHU3allfil, a TaK)Ke OpraHW3aluid [EHTPOB)
JIOTIOJTHUTEILHOTO 00pa30BaHUs JeTEH.






TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KomnuecTBo yacos ONEKTPOHHBIE
No | HaumeHnoBaHue
n/ | pa3lenoB u TeM (wnpospic)
P Bceer | Kontponsn | [IpakTuueck I XapakTepuCTHKA ACSITCIBHOCTH o0Opa3oBareiibH
I IIpOrpamMMBbl porpaMMHOE COACPKAHUC
0 bIe pabOTHI re paboThl ydamuxes bI€ PECYPCHI

Pazgen 1. IlepBoHauanbHble XUMUYECKHUE TIOHSITHS

XnuMusa — BakHas
o0acThb
€CTECTBO3HAHUS U
MIPAKTUYECKOU
JEeITESILHOCTU
YyeJIoBeKa

Xumus — BaxkHas 00J1acTh
€CTEeCTBO3HAHMS U
MPaKTUYECKOU JIeATEeIbHOCTH
yenoBeka. [Ipeaqmer xumumn.
Pons xuMuu B :KU3HU
yenoBeka. Kpatkue cBeneHus
00 UCTOpPUU BO3HUKHOBEHUS U
pPa3BUTHUS XUMHUH. XUMUS B
cucreme Hayk. Tena u
BCIIECTBA.

du3ndeckue U XUMUYCCKHUE
CBOMCTBA BEIIESCTB.
ArperatHble COCTOSIHUS
BemecTB. IloHsTHE O
TEOPETHUYECKUX U
AMITUPUIECKUX METOIaX
IMO3HAHUS B €CTCCTBCHHBIX
Haykax. [IpencraBnenus o
HAay4YHOM I[MO3HAHUH HA
SMIIUPUYECKOM YPOBHE:
HaOII0IeHNE, U3MEPEHUE,
SKCIEPUMEHT, MOJICJIUPOBAHMUE,

PackpbiBaTh CMBICI H3y4aeMbIX
MOHATHN. PackpeIBaTh poib
XUMHH B IPUPOJE U KUZHU
YEJI0BEKA, €€ CBSI3b C IPYTUMU
HayKaMH. XapaKkTepu30BaTh
Hay4YHbIE METO/Ibl U3YUYECHUS
npupobl. Paznuuats yncTeie
BEIIECTBA U CMECH; TOMOTE€HHBIE U
rereporeHHsle cmecu. Habmonate
U OIUCHIBATh OOBEKTHI IPU
IIPOBEICHUM JIEMOHCTpAlUui U
71a00paTOPHBIX OIBITOB IO
M3Y4YEHHIO PU3NYECKUX CBOICTB
BEILIECTB, CIIOCOOOB pa3ziesneHHs
cMmecel Bemects. [IpoBoauTh
XUMHYECKUH SKCIIEPUMEHT IIPH
paszeneHny cMecel (Ha mpuMepe
OUYHCTKHU MTOBAapEHHOM conn) B
XO07Ie PaKTUYeCcKOoi paboThl Ne 2.

CnenoBaTh npaBHIaMm
II0JIL30BAaHUI XUMUYCCKOU
MOCYJIOH ¥ JJA0OPATOPHBIM
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BbruuciieHue. [IpeacraBnenus o
HAyYHOM I[TO3HAHUU HA
TEOPETUYECKOM YPOBHE:!
Hay4HbIe (paKThI, mpobdiema,
THIIOTE3a, TEOPHs, 3aKOH. SI3bIK
xUMuU. ICTOYHUKH
XHUMHUYECKON HH(pOpMAIUH.
[TonsiTrie 0 MeTogax pabOTHI C
XUMHYECKUMHU BEIICCTBAMH.
O0opyoBaHKE IKOJIBHOM
XUMHYECKOH JIaOOpaTOpHH.
[TpaBua 6e30macHOro
oOpalieHusi ¢ BEIECTBAMU U
J1a00paTOPHBIM
obopynoBanuem. Yuctoie
BEIIIECTBA U CMECH.
IIpupoaHbie cMecH: BO3AYX,
MPUPOIHBIH ra3, HedTh,
MIPUPOJIHEIC BOJBI, TOPHBIE
nopoabl 1 MuHepansl. [ToHsTue
0 TOMOTCHHBIX U T€TePOTeHHBIX
cmecsax. CrocoObl paziesieHust
cMeceid. OYnCTKAa BEIIECTB.
DKCIIepUMEHTAIILHOE U3YUCHHE
BEILIECTB U SBJICHUMN
JemoHcTpanmn: 3HaAKOMCTBO C
XUMHUYECKOW MOCYI0H, C
MpaBUJIaMu pabOTHI B
1abopaToOpUu U IpUEMaMu
oOpartieHus ¢ 1abopaTOpHBIM
000pyT0BaHUEM.

PuU3NYECKUE CBOMCTBA
00pa3IoB HEOPTAaHUIECKUX

000py/10BaHUEM, A TAKKE
npaBuiIaM oOpalIeHUs C
XMMHUYECKMMH BEIlECTBAMU B
COOTBETCTBUH C HHCTPYKLIKEH TPU
BBINOJIHEHUH [TPAKTUYECKON
paboter Ne 1. BricTpauBath
pa3BepHYTHIE NUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
UHpOpMaLUIO U3 yueOHUKa U
Jpyrue UCTOYHUKHU UH(OpMaIH,
IPaMOTHO UCTIOJIB30BATh
W3YUYEHHBIN MOHATUMHBIN anmnapar
Kypca XUMHUH




BEIIECTB — METAJIIOB U
HemeTaioB. CriocoOb!
paszaeneHus cMecen
(unpTpoBaHUE, BEITApUBAHHE,
JTUCTHILISIMS,
xpomatorpagusi).
JlaBopaTopHbIe ONBITHI:
N3yuenue u onucanue
(bu3nvecKux cBOMCTB 00pas3IoB
HEOPraHMYECKUX BEILECTB.
N3zyuenne cnocoOoB
paszeneHus cmeceii (¢
MTOMOIIIbIO MAarHUTA).
[TpaxTrueckue padotsl: Ne 1.
[IpaBuna paboTsI B
1a00paTOpUU U MIPHUEMBI
oOpaliieHus ¢ 1abopaTOPHBIM
obopynoBanueM. No 2.
Pa3znenenue cmeceii (Ha
IpUMEpe OYUCTKH ITOBapEHHOMN
COJIN)

=

BemecTBa u
XUMHUYECKHE
peakmuu

19

ATOMBI 1 MOJIEKYJIBI.
XUMHUYECKUE HIEMEHTHI.
CHUMBOJIBI XUMHUYECKUX
anemeHToB. [IpocTeie u
CJIOKHBIE BelllecTBa. MeTaluibl
1 HeMeTasuibl. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS.
Xumuueckas hopmyIa.
BanenTHocTh aTOMOB
XUMHYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTB.

PackpbIiBaTh CMBICI H3y4aeMbIX
HOHSTUN U 3aKOHOB U IPUMEHSTH
9TH MOHATHUS TPU ONMCAHUU
CBOMCTB BELLIECTB U UX
npeBpaiieHui. Paznuyate
¢du3nueckrue 1 XUMUYECKHE
SBJIEHUS, OOBSICHITH UX CYIIHOCTh
C TOYKHU 3pEHUS
ATOMHOMOJIEKYJISIPHOU TEOPHH.
OnpenensTb NpU3HAKU
XUMHUYECKHUX
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Onpenenenue BaJl€HTHOCTH
AIIEMEHTOB 110 POpMyIaM
OMHAPHBIX COCTUHECHUN U
cocrasiieHue popmyi
OMHAPHBIX COCTUHEHUM 10
BAJICHTHOCTH 3JICMCHTOB.
OTtHOcHuTENbLHAS aTOMHAas
Macca. OTHOCHTEIbHAS
MOJICKYJISIpHAsI Macca.
MaccoBast 10JIs1 XUMHUYECKOI'0
3JIEMECHTA B COCIMHCHUM.
Haxoxnenue npocreitiieit
(dbopMyJIBI BEleCTBa MO
MAacCOBBIM JOJISIM 3JICMCHTOB.
KonndgectBo BemiecTBa. Moib.
MomnsipHas macca. Bzanmocss3p
KOJIMYECTBA, MAacChl U YHClIa
CTPYKTYPHBIX €IMHULL
BemecTBa. PacueTsl mo
dbopMyiaM XUMHUYECKUX
coequHeHnil. MoisipHas Mmacca
cMecH BemiecTB. MoibHas g0
XHMHUYECKOI0 3JIEMEHTA B
coennHeHnu. HaxoxacHue
npocreiiien GopMyIibl
BEII[ECTBA 10 MOJIbHEIM JIOJISIM
3JIEMECHTOB. OU3NYECKHE U
XUMHYECKHE SBIICHUS.
XuMHUEcKask peakius U ee
MPU3HAKU. Y CIIOBUSA
MPOTEKAHUS XUMHUYECKHUX
peaxiuii. 3aKOH COXpaHEHUs
MAaccChl BENIeCTB. ATOMHO-
MoJIeKYJIsipHas Teopusi. JKu3Hb

peakuui, ycaoBHs UX
nportekanus. Kinaccudumuponars
XUMHYECKHE PeaKkuu (110 YUCITy U
COCTaBY pearupyomux u
00pa3yoIIMXCcs BEIIECTB).
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY, HOMEHKIIATYpYy.
CocraBnath popMysbl OMHAPHBIX
BEIIICCTB 10 BAJICHTHOCTH U
OTIpEeeISATh BAJICHTHOCTD 10
dopmyiiam BemiecTB. PacctaBisaTh
KO3(PUITMEHTHI B CXeMax
XUMHYECKHUX PEAKIUN.
Habmronate u onuckeiBaTh
OOBEKTHI MPU MPOBEIACHUN
JEMOHCTpAIH U 1a00paTOPHBIX
orbITOB. [IpOBOTUTH BBIYUCIICHUS
o opmysam u 1Mo ypaBHEHHSIM
XUMHYECKON PEAKIUU.
[IpumeHsTh ecTeCTBEHHO-
HAyYHBIC METO/IbI IO3HAHUS (B
TOM YHCJIe HAOII0IeHNE,
MOJICTUPOBAHKE, IKCTIEPUMEHT H
OCHOBHBIE OTEpalun
MBICITUTEIBHON JAESITeITLHOCTH
(cpaBHeHue, KiIaccuUKAIIHS)




U nearenbHocTs M.B.
JIomoHOCOBa. XMMHYECKHE
ypaBHEHUSA. THUIBI XUMUUYECKUX
peakuuii (coequHeHus,
Pa3JIOKEHUs, 3aMEIICHUS,
obmeHa). PacueTs 1o
XUMHYECKUM YPaBHEHUSIM.
DKCIEpUMEHTATBbHOE U3yUCHUE
BEIISCTB U SIBICHUI
JlemoHcTpanun: Ousndeckne
cBOIicTBa 00pa3LoB
HEOPraHWYECKUX BEIIECTB —
METaJJI0OB U HEMETAJIOB.
OOpa31el BEIIEeCTB
KOJINYECTBOM 1 MOJIb.
dusnyeckue SIBICHUS
(TutaBlieHHE BOCKA, TasTHUE
JbJ1a, pacTUpaHuE caxapa B
CTyNKe, KUTICHUE U
KOH/JICHCAITHSI BOJIBI).
XUMHYECKHE IBICHUS
(ropeHue cBeud, MpOKaTUBAHUE
MEIHOW MPOBOJIOKH,
B3aMMO/ICHCTBUE COJIBI UIIH
MeJia C COJISTHON KUCITOTOM).
Habmtoienne npru3HaKkoB
MPOTEKAHUS XUMUYECKUX
peakiuii (pa3nokeHue caxapa,
B3aUMO/ICHCTBHE CEPHOU
KHUCTIOTHI C XJIOPUIOM Oapusl,
MOJYYECHHUE U PA3JIOKEHUE
ruapokcusa meau (1) mpu
HarpeBaHWU,B3auMO/JICUCTBUE
JKeJie3a ¢ PaCTBOPOM COJIU




meau (11). OnbIThl,
WUTIOCTPUPYIOLINE 3aKOH
COXPaHEHMs MacChl.
JlabGopaTopHbIE ONBITHI:
Onucanue pusnueckux
CBOWCTB 00pa3ioB
HEOPraHMYEeCKUX BEIIECTB —
METaJIJIOB U HEMETAJIJIOB.
Habmronenue gpusnyeckux
(nnaBiieHUE BOCKA, TasHUE
JBJIA) U XUMUYECKHUX (TOpeHUE
CBEYH, IPOKAUBAHHE METHOM
IIPOBOJIOKH) SIBJICHUH.
HaGnronenue u onucanue
IIPU3HAKOB IPOTEKAHUS
XUMHUYECKHUX PEAKIIMHA pa3HbIX
TUNOB. Beruncnenus:
OTHOCHUTEJIBHON MOJIEKYJIIPHOM
MaccChl BELIECTB, MOJIIPHON
MAaccChl, MacChl BEUIECTB U
KOJIMYECTBA BEILIECTBA;
MacCOBOM J0JIM XUMUYECKOTO
anemMeHTa 1o popmyiie
COCIMHEHUS; IPOCTEUIIIEH
(GbopMyJIBI BEIIECTBA TIO
MacCOBBIM WJIX MOJIBHBIM
JIOJISIM 3JIEMEHTOB; 110
YPaBHEHUSAM XUMHYECKON
peaxkuu: KoJInyecTBa
BELIECTBA, MACChI 110
U3BECTHOMY KOJIMUYECTBY
BELIECTBA, MAaCCE PEarceHTOB
WIN IPOAYKTOB PEAKIIUU




Hroro no pazgeny

25

Pa3nen 2. BaxHeiiue npecTaBUTENN HEOPTaHUYECKUX BELIECTB

Bosnyx. ITonsatue
2. | orasax.

1 Kucnopon.
Oxcunpl

14

[IpencraBienus o razax.
Boznyx — cmech razos. CocraB
BO3/lyXa. 3aKOH ABOrajapo.
Mounsipablit 00BEM razos.
OTtHOcHUTeNbHAS JIOTHOCTD
ra3zoB. Omnpezenenue
OTHOCHUTEJIBHOU MOJIEKYJISIPHOU
Macchl ra3000pa3HOro
BEILIECTBA 110 U3BECTHOM
OTHOCHUTEJILHOM TJIOTHOCTH.
OO0beMHBbIe OTHOIICHHS Ta30B
MIPH XUMUYECKHUX PEAKIIHSIX.
Kucnopon — snement u
MIPOCTOE BEIIECTRO.
Haxoxnenue kucnopona B
npupoae, Gpuznyeckue u
XUMHYECKHUE CBOMCTBA
(peakiuu TopeHus u
okucnenus). [Iporeccor
OKHCJICHHS B YKUBOU IIPHPO/JIC.
Oxcuppl. [Ipumenenue
kucioposa. Criocoosl
MOJTy4eHUsI KUCIOPO/ia B
1ab0paTOpUH U
MPOMBIIIICHHOCTH. [loHsITHE O
katanuzatope. Kpyrosopor

PackpbIBaTh CMBICIT U3Y4aeMbIX
NOHSATHI U IPUMEHSTH 3TH
HOHATHS NIPU OMMCAHUM CBOMCTB
BEILIECTB U UX MTPEBPAILLICHUM.
Xapaktepu3oBaTh (OIHUCHIBATH)
COCTaB BO3yXa, (PU3HYECKHE U
XMMHUYECKHE CBOWCTBA KUCIOPO/a,
CIIOCOOBI €T0 MOTy4YeHHUS,
IPUMEHEHNE U 3HAaYCHHE B
IPUPOJIE U )KU3HU YEJIOBEKA.
CpaBHMBATh peakLUU TOPEHUS U
MEJIEHHOTO OKUCIICHHUSI.
Cobupath npubOp Ui NOTYUESHUS
Kkuciopozaa. Pacno3naBath
OTIBITHBIM ITyTE€M KUCIOPO/I.
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIMKY JJISl COCTaBJICHUS
(dbopMyTT BEIIECTB, MOJICKYJIIPHBIX
YPAaBHEHUN XUMUYECKUX PEAKIUN
C y4acTHeM KHCII0po/ia.
OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MPoOIIeMm,
CBSI3aHHBIX C 3arps3HEHUEM
BO3/yXa.

CrnenoBaTh paBuiIaM 06€30MacHON
paboThl B 1a00paTOpUu IpU
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KHCIIOpOJia B IPUPO/IE.

O30H — amoTponHas

Mo IU(UKAIHS KHCIOPO/A.
O30HOBBIN CJIOH, €ro 3HAYCHHUE
JUTSI )KUBBIX OPTaHU3MOB.
Pa3pyiienue 030HOBOTO CIIOS.
TennoBoit 3¢ hexkT XuMuIecKoi
peaKIuu, TePMOXUMUIECKHE
YpaBHEHHUS, YK30- U
SHAOTEPMUUYECKUE PEAKIIHH.
Tonnuso. Ucnonb3oBanue yris
Y METaHa B KaueCTBE TOIUIMBA.
3arpsi3HEHUE BO3yXa.
[TonsiTHE O MAPHUKOBOM
addexre. DKCEpUMEHTATHHOE
M3Y4YECHHE BEUIECTB U SABICHUN
JleMoHCTpauu:
KonnuecTBeHHOE ompeseneHue
COJIEpXKaHUs KUCIOPO/ia B
Bozayxe. [lomyuenue,
coOupaHHe U U3y4eHue
CBOWCTB KHCJIOPOJA.
HaOmronenne B3anMOAEHCTBUA
BEIIECTB C KHCIOPOJIOM H
YCJIOBU BOBHUKHOBEHUS U
MPEKpAIEHUS TOPEHUS.
JlaGopaTopHBIN OTIBIT:
O3HakomJieHHEe ¢ 0Opa3lamu
OKCHJIOB U OITMCAHUE UX
CBOWCTB

[Tpaktuyeckas padora: Ne 3.
[Tonyuenue u coOupanue
KHCJIOPOJa, U3yUCHHE €T

UCIIOJIb30BAaHUN XMMHUYECKON
1OCy Il U 000PYZOBaHUS, a TAKKE
npaBuiIaM oOpalIeHUs C
TOPIOYMMH BEIIECTBAMHU.
[TnanupoBaTh U OCYLIECTBIATH HA
NPaKTUKE XUMUYECKHE
9KCHEPUMEHTBHI, IPOBOIUTH
HaOII0€HUS, A€JaTh BEIBOIBI 110
pe3ynbTaTtaM 3KCIEpUMEHTa IIpU
IPOBEIEHUH J1a00PaTOPHBIX
OIBITOB U MPAKTUYECKON pabOTHI.
Bbraucnare KoJm4ecTBo
BelllecTBa, 00BEM rasa 1o
dopmynam. [IpoBoauThk pacyersl
10 YPaBHEHHUSM XUMHUYECKUX
peakuuii: Kolu4ecTBa, 00bema,
Macchl BEIIECTBA 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, 00bEMY,
Macce peareHToB WK MIPOAYKTOB
peakuuu. Y4yacTBOBaTh B
COBMECTHOH paboTe B mape Wiu
rpymnmne. BeictpauBaTh
pa3BepHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPO Ha
nHdopmanuio u3 yueOHuKa U
JPYTUX UCTOYHUKOB, B TOM YHCIIE
HuTepnera




CBOHCTB. BrruncieHus:
00BbeMa, KOJIMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA,
00bEeMy; OTHOCHTEIILHON
TJIOTHOCTH T'a30B;
OTHOCHUTEJIBHOM MOJIEKYJISIPHOM
Macchl Tasa 10 U3BECTHOM
OTHOCHUTEIBHOM IIJIOTHOCTH;
00BEMOB ra30B IO YPaBHEHUIO
XUMUYECKON PEAKLINN; 110
YPaBHEHUSM XUMHYECKON
pEeaKIMK: KOJIMYeCTBa
BeIlleCTBa, 00beMa, MacChl 110
W3BECTHOMY KOJIMYECTBY
BelllecTBa, 00beMy, Macce
pEareHTOB WK MPOTYKTOB
peakuumn

no

Bonopon.
Iloustue o
KHUCJIOTaX U COJISIX

Bonopon — snemeHT u mpocToe
BemrecTBo. HaxoxmeHue
BOJIOpOJa B IPUPOJE,
(bU3UYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE,
criocoObI mosryuenws. [lonsitue
0 KHCJIOTaxX U COJISIX.
Ucnonp3oBanue Bogopoaa B
KauecTBe TOIUIMBA. PackpbIBaTh
CMBICJT U3y4YaeMbIX MOHATHH U
MPUMEHSATD 3TU MOHATHUS TPU
OIMCAaHHMH CBOMCTB BEILIECTB U
UX IPEBPALLECHUMN.

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxnenue Bojopoaa
B IIpupojie, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE, CIIOCOObI
nosrydenus. [Tonsitue o kucmorax
u consax. Mcnonb3oBanue
BO/IOPOJIa B KAU€CTBE TOILINBA.
PackpbIBaTh CMBICI H3y4aeMbIX
TTOHATHH U IPUMEHSTH 9TH
TOHSITHS TIPU OMTUCAHUH CBONCTB
BEILIECTB U UX MPEBPAILCHUM.
XapakTepu30BaTh (ONUCHIBATH)
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Xapaktepu3oBaTh (OIMHUCHIBATD)
¢du3nvecKkrne 1 XUMHYECKHUE
CBOWCTBA BOJOPO/A, CIIOCOOBI
ero MoJIyueHHsl, TPUMEHEHHE,
COCTaB KHUCIIOT U COJICH.

DKCIEepUMEHTAIIBHOE U3YUYEHUE
BEILIECTB U SIBJICHUMN
Hemoncrpanuu: [lomyyenue,
cobupaHue U pacro3HaBaHUE
Bojopoaa. Bzaumopeiicteue
Bojtopoia ¢ okcuaom meau (I1).
JlaGopaTopHBIi OTIBIT
B3aumopeiicTBue KUCIOT ¢
Metauiamu. [Ipaktuueckas
pabota: Ne 4. [Tonryuenue u
cobupaHue Bo10po/a,
W3Y4YEHUE €ro CBOMCTB.
Brruncnenus: oobema,
KOJIMYECTBA BEIIECTBA ra3a Mo
U3BECTHOMY €T0 KOJIMYECTBY
BELIECTBA UM 00BEMY;
00BEMOB ra30B IO YPaBHEHUIO
XHMHUYECKOW PEaKIUu; 10
YpaBHEHHUSAM XUMHUUYECKOU
PEeaKIMK: KOJIHMIeCTBa
BellecTBa, 00beMa, Macchl o
H3BECTHOMY KOJIMYECTBY
BelllecTBa, 00beMy, Macce
PEareHToOB WX MPOTYKTOB
peakuuun

bu3HYecKue 1 XUMHUIECKIE
CBOICTBa BOJOPO/Ia, CIIOCOOBI €r0
MOJIyYCHUS, TPUMEHEHHUE, COCTaB
KHCJIOT W COJICH.

Cobupatp npubOp Ui NOTYUCHUS
Bojopoza. [lonyuars, coOupars
BOJIOPOJI, POBEPSATH HA YUCTOTY H
JOKa3bIBaTh €0 HaJIHYHe.
Hcnonb30BaTh XUMHYECKYIO
CUMBOIIMKY AJISI COCTaBICHUS
(dbopMyIT BENIECTB, MOJICKYIISIPHBIX
YpaBHEHUN XUMHUYECKUX peaKui
¢ yuactreM Bogopona. CiieoBaTh
npaBujIamM 06e30macHOM paboTHI B
1abopaTOpUU MPHU UCTIOJIH30BAHUHT
XUMHYECKON TOCYAbI U
000pyI0BaHUs, a TAKXKE MTpaBUIaM
oOpalieHus ¢ TOproYMMHU
Bemectsami. [ImanupoBats u
OCYIIECTBIISITh HA MPAKTHUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIOICHUS, 1eTIaTh
BBIBOJIBI 110 Pe3yJIbTaTaM
IKCIIEPUMEHTA MIPH MPOBEICHUU
71a00paTOPHBIX OMBITOB U
MPAKTHYECKON paboTHI.
[TpoBOAUTH BEIMUCICHUS TIO
dbopMynaM U ypaBHEHHSIM
XUMHYECKHUX PEAKIUM.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wi Tpymie.
BricTpanuBath pa3BepHyThIC
NUCHbMEHHBIE U YCTHBIE OTBETHI C




ornopoi Ha UH(POPMALIHIO U3
y4eOHHKA U IPYTHX HCTOYHUKOB,
B TOM unciie HTepHeTa

no

Bopna. Pacteopsl.
ITonsatue 00
OCHOBaAHUSX

12

Bopa. ®uznueckue cBoicTBa
BOJbL. Bosia kak pacTBopuUTEb.
PactBopsl. Haceiiiennsie u
HEHACBIIICHHbIE PACTBOPBI.
PacTBopuMOCTb BElIECTB B
Boje. DakTopel, BIUSIOLIME HA
PacTBOPUMOCTH TBEPJIBIX U
ra3o000pa3HbIX BEIECTB.
Crioco0Obl BbIpaXXEHUs
KOHILIEHTPALlUU PAaCTBOPOB:
MaccoBasi 10JIsl PACTBOPEHHOTO
BEILIECTBA, MOJISIPHAS
KOHLIeHTpauus. Poib
PacTBOPOB B MPUPOJIE U B
KU3HH YeJIOBEKa. X UMHUUECKHUE
cBoiictBa Bojbl. [lonsaTre 00
ocHoBaHwusx. [lonstue 06
uHaukaropax. Kpyrosopor
BOJIbI B IIpUpO/JIE. 3arpsi3HEHNE
NpUpOIHbIX BoA. OXxpaHa u
OYMCTKA IPUPOIHBIX BOJI.
PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUN U IPUMEHSTH ITH
MOHSATHUS MIPU OTIMUCAHUU
CBOWCTB BEIIECTB U NX
[IPEBPALLCHU.
XapakTepu3oBaTh (GU3HIECKUE
Y XMMUYECKHE CBOMCTBA BOJIBI,
€€ poJib KaK pacTBOPUTEIS B
MIPUPOJHBIX MpoIleccax.

COCTaBJISAATh YPaBHEHUS
XMMHYECKUX PEaKIUi C ydacTHEM
ocHoBaHUN. OOBSICHATH CYIIHOCTD
9KOJIOTHYECKUX Mpoliiem,
CBSI3aHHBIX C 3arpsi3HEHHEM
IPUPOJTHBIX BOJ, CIOCOOBI
OYMCTKH BOJBI OT PHMECEH,
MEpHI 110 0XpaHe BOJI OT
3arps3HEHUSI.

AHanu3upoBaTh HHHOPMAITHIO O
BJIMSIHUU NTPOMBIIIJIEHHOCTH
CEJIBCKOTO X0351UCTBA, TPAHCIIOPTA
U Jp. HAa COCTOSIHME OKpY>Karouei
cpensl. [LtanupoBats u
OCYILECTBIISATh HA MTPAKTUKE
XUMUYECKHUE SIKCTIEPUMEHTHI,
MPOBOANTH HAOIOICHUS, 1€TIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
SKCHEpUMEHTAa MPU MPOBEACHUU
71a00pPaTOPHBIX OMBITOB U
MPAKTHYECKON paboTHI.
[IpoBOANTH BBIUKCICHUS IO TEME.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wi Tpymie.
BricTpauBath pazBepHyThIE
MMMCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha nH(OpPMAIHIO U3
y4eOHUKa U IPYTUX UCTOYHUKOB,
B TOM uuciie HaTepHeTa.
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OmnpenensaTe pacTBOPUMOCTD
BEILIECTB, M0JIb3YsICh TaOIUIeH
pactBopuMocTH. COCTaBIIATH
YPaBHCHUA XUMHWYCCKUX
pEaKLuii ¢ y4acTHEM BOJBI.
CocraBiitb (hopMyJIbl
OCHOBaHMIA, 1aBaTh UM
Ha3BaHUA.

DKCIepUMEHTATBbHOE U3yUYCHUE
BEILECTB U SBJIICHUU
HemoncTpanuu: PactBopenue
BELLECTB C Pa3InyHOU
PacTBOPUMOCTHIO.
B3aumonaeiicTBre BOJBI C
MeTaJljIaMH (HaTpUeM U
KaJIbI[UEM), C OKCHJIaMHU
MetaiioB. MccrenoBanue
PacTBOPOB KUCJOT U LIEJIOYEH C
MTOMOIIBIO UHINKATOPOB.
Buneo maTepuainsl: 3eKTpOIu3
BOJIbI; CHHTE3 BOJIBI.
JlabopaTopHbIE OMBITHI:
Hccnenosanue ocoOeHHOCTENR
PacTBOPEHUS BEUIECTB C
Pa3IMYHON paCTBOPUMOCTEIO.
[IpuroroBneHue pacTBOPOB C
ONpeACTICHHON MOISIPHOM
KOHLIEHTpalHen
PacTBOPEHHOTO BEIIECTRA.
[TpakTryeckas padora: Ne 5.
[IpuroToBneHue pacTBOpoOB C
OIPEAETIEHHON MAaCCOBOM
JIOJIEH PAaCTBOPEHHOTO

[IpoBOaUTH
MIPOEKTHOMCCIIEIOBATEIbCKHE
paboTHI IO U3y4aeMOU TeMe




BemecTBa. [Ipurorosnenue
pacTBOPOB C OINPEAEICHHON
MOJISIPHOM KOHIIEHTpaluen
PacTBOPEHHOTO BEIIECTBA.
Brrancaenus: ¢
HCIIOJIL30BAHUEM IOHSITUS
«MaccoBas J0JIs BEIECTBa B
pPacTBOpPE»; C UCIIOJIH30BAHUEM
MOHSTHUS «MOJIIpHAS
KOHIICHTpAIKsI PAaCTBOPEHHOTO
BEIISCTBA»; C UCIIOJIb30BaHUEM
rpauKoOB PaCTBOPUMOCTH ISt
pacyeToB pacTBOPUMOCTH
BEIIECTB

N

OcHOBHEBIE
KJIaCChI
HeOpFaHquCKHX
COCIMHEHU

14

Knaccudukanus
HEOPTraHUYECKUX COCTUHECHHI.
Oxcupsl. Knaccudukarus
OKCHJIOB: COJIEOOpa3yOIINe
(OCHOBHBIE, KUCTIOTHBIE,
amQoTepHbIe) U
Hecolieo0pa3yoIue.
MexnayHaponHas
HOMEHKJIaTypa OKCHJIOB.
TpuBnanpHbIE HA3BAHMS
OKCHJI0B. DU3UYECKUE U
XapaKTEepPHbIE XUMUYECKHE
CBOMCTBA OKCHOB
(B3amMoJIeHiCTBHE C BOJIOM, C
KHCIIOTaMU U OCHOBAHHUSMH, C
JIPYTUMHU OKCHJIAMH ).
[Tonydyenue okcHIOB.
CocraBnsatb GpopmMyIibl
OKCHIO0B, KHCJIOT, OCHOBaHMH,

Knaccudukanus HeopraHuuecKux
coennueHnii. OKCUIBI.
Knaccudukanus okcuaos:
coyieoOpasyroriue (OCHOBHEIE,
KHUCITIOTHBIE, aM()OTEepHBIE) U
HECO0JIE0Opa3yroIIHe.
MexnyHapoaHast HOMEHKJIATypa
oKcua0B. TpuBHabHBIC HA3BAHUS
okcuaoB. Pu3ndecKue U
XapaKTEePHBIC XUMUYIECKHE
CBOIICTBaA OKCHJIOB
(B3ammoielicTBHE C BOJIOM, C
KHCIIOTAMH U OCHOBaHUSMH, C
npyrumu okcunaamiu). [lomyuenue
okcu0B. CocTaBIATh (HOPMYIIBI
OKCHOB, KHCJIOT, OCHOBaHHIH,
COJICH M HA3BIBATh UX IO
MEXTYHApOJHOW HOMEHKIIAType.
XapakTepu3oBaTh 00e
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coJiel 1 Ha3bIBaTh UX 110
MEKTyHapOAHOMN
HOMEHKJIaType.
XapakTepHu30BaTh 001IHe
XMUMUYECKHE CBOMCTBA
M3YyYEHHBIX KJIACCOB
HEOPraHMYEeCKUX BEIIECTB,
0co0bl€ CBOMCTBA UX
BAKHEUILINX IIPEICTaBUTEIIEH,
UX MOJyYEHHE U IPUMEHEHHE.
CocTaBiTh MOJIEKYJISIPHBIE
YpaBHEHMsI PEAKIIUH,
WILTIOCTPUPYIOIIAX
XUMUYECKHE CBOWCTBA U
CIOCOOBI TIOJTYYEHHS BEIIECTB
M3YyYEHHBIX KJIACCOB/TPYIIIL,

ITonsiTHEe O rHapPOKCHAAX —
OCHOBAHUSIX U
KHCIJIOPOJICOACPKALIUX
kuciorax. Kuciorsr.
Knaccudukanus kuciuor.
MexnyHapoanas
HOMEHKJIaTypa U TPUBUATIbHBIE
Ha3BaHUA KUCIOT. DU3nueckue
Y XMMHYECKHE CBOMCTBA
KHUCTIOT (B3aUMOJCHCTBHE C
METaJJIaMH, C OKCUJaMHU
METaJUIOB, OCHOBAaHUSIMU U
cosisiMu). Psim akTuBHOCTH
meraiuioB H.H. bekerosa.
[Tonyuenue kucnot. Kucnotsl B
pUpoje, IPUMEHEHUE
BAKHEUIINX KUCIIOT.

XMMHYECKHE CBOMCTBA U3yUYEHHBIX
KJIACCOB HEOPraHMYECKHUX
BEILIECTB, 0COObIE CBOMCTBA X
BOKHEUIIUX MPEICTABUTEIIEH, UX
II0JIyY€HUE U IPUMEHECHHUE.
CocTaBiaTbh MOJIEKYJISIPHbBIE
YPaBHEHHUs PEAKLUA,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA U CIIOCOOBI OJTyUEHUS
BELIECTB U3YUYECHHBIX
KJIACCOB/TPYIIIL,

a TaKKe MOATBEPIKAAIOIINX
TCHETHUYECKYIO CBSI3b MEXKITY
Humu. [Iporuno3upoBare cBOICTBa
BEII[ECTB Ha OCHOBE OOIIUX
XUMHYECKHUX CBOMCTB M3YYECHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCHL.
[Tpon3BOINUTE BEIUUCIICHHUS 110
YpaBHEHUSAM XUMHYECKHUX
peakuuii. [Lnannposate n
OCYIIECTBIISITH HAa MPAKTUKE
XUMHYECKHE IKCITEPUMEHTHI,
MPOBOANTH HAOIIOICHUS, 1€TIaTh
BBIBOJIBI 110 Pe3yJIbTaTaM
JKCIIEPUMEHTA MIPH MPOBEICHUU
71a00paTOPHBIX OMBITOB U
MPAKTHYECKON paboTHI.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wiu Tpymre.
BricTpanBath pa3BepHyTbHIE
MUCHbMEHHBIC U YCTHBIC OTBETHI C
omnopoit Ha HHGOPMAITHIO U3




OcnoBanus. Kimaccudukanms
OCHOBAHUU: LIEJIOYHU U
HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHas
HOMEHKJIATypa OCHOBaHUH.
TpuBranbHbIC HA3BAHUS
ocHoBanwmii. Ilemoun, nux
CBOICTBa (B3aMMOJENCTBHE C
KHMCJIOTHBIMH OKCHJIaMH,
KHUCJIOTaMHU U COJISIMU) U
CIOCOOBI OJTyYEHUS.
HepactBopumble ocHOBaHuS,
UX CBOMCTBA (B3aUMO/JICHCTBUE
C KHCIIOTaMH) M CIIOCOOBI
noiy4yeHus. AMQOTEpHOCTb.
[TonsiTue 06 ampoTepHbIX
TUIPOKCHAAX (Ha mpuMepe
TMIPOKCHU/IOB LIMHKA U
AIIOMHUHMS): XUMHUECKHE
CBOIICTBa (B3aMMOJICHCTBHE C
KHUCJIOTaMH U TIEJI0YaMH) U
nonyyenue. Conu (cpeaHue,
KHCIIbI€, OCHOBHBIE, IBOMHBIE).
MexnyHapoaHnas
HOMEHKJIaTypa COJICH.
TpuBHaIbHBIE Ha3BaHUS COJIEH.
DU3NYECKHUE U XapaKTEPHbIE
XMMHUYECKHE CBOMCTBA Ha
IIPUMEPE CPEHUX COJIEH.
ITomyuyenue coien.
I'eneTnyeckas CBS3b MEXAY
KJIJacCaMM HEOPraHU4ECKUX
COECIUHEHUH.
OKCIEpUMEHTAJILHOE U3yUEHUE

y4eOHHUKa U IPYTUX UCTOYHUKOB,
B TOM uuciie aTepHeTa




BEILIECTB U SIBJICHUU
Jemoncrpauun: O6pasisl
HEOPraHWYECKUX BEIIECTB
Pa3IUYHBIX KJ1accOB. ONBITHI,
WIUTIOCTPUPYIOIINE
XUMHUYECKHE CBOMCTBA KJIACCOB
HEOPraHWYECKUX BELIECTB.
KonnuectBeHHoe n3yvueHue
peaKury HENTpaIU3aLu.
BzaumoneiicTBre ruipokcuia
[IMHKA C paCTBOPaMH KUCIIOT U
LIEJIOYEH.

JlabGopaTopHBIE ONBITHI:
Onpenenexnue pacTBOPOB
KHUCJIOT U IIEJIOYEN C TOMOIIBIO
MHIUKATOpOB. M3yueHue
B3aNMOJICHCTBHS KHUCIIOT C
MeTaJUIaMH, peaKInil
HEWTpaIU3allHn.
B3anmopencrTeue pactBopa
CEpPHOM KUCJIOTBI C OKCUIOM
menu (I1). lomyuenue
HEpPAaCTBOPUMBIX OCHOBAHUH U
M3Yy4YEHUE UX CBOMCTB.
BriTecHeHne oHOTO MeTaia
JIPYTUM U3 pacTBOpa COJIH.
B3anmopeiicTBue ruapokcuaa
LIMHKA C paCTBOPaMH KUCJIOT U
menouei. [Ipaktnueckas
pabota: Ne 6. Pemenue
AKCIIEPUMEHTAIIBHBIX 3aa4 110
TeMe «OCHOBHBIE KJIacChI
HEOPraHWYECKUX COETUHEHUIN.




Brruucnenus: no ypaBHEHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIECTBa, 00beMa,
MACCBI 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, 00bEMY,
Macce peareHTOB Uiu
MPOYKTOB PEAKIIMH; MACChI
MPOAYKTA PEAKIUU 10
M3BECTHOM Macce OJHOro

Hroro mo pazueny 46

Paznen 3. HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘IeCKaH CHUCTEMA XUMHNYCCKHUX 3JICMCHTOB I[ H. Mengaeneena. CTpOCHHe aTOMOB. XMMHUUYECKas CBS3b.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

[Tepuonnueckuii
3aKOH U
[Iepnonnueckas
3. | cucrema

1 | xumMHuUecKux
anemeHToB /1. .
Menneneena.
Crpoenue atoma
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IIepBbie mONBITKN
KJIacCU(UKAUN XUMUYECKUX
anemeHToB. [IoHsTHE O
rpymnmnax (ceMencTBax)
CXOJTHBIX JIEMEHTOB:
HIEIOYHBIX U
IEJIOYHO3EMEITbHBIX MeTaJllax,
rajioreHax, MHepTHBIX
(6maropoIHBIX) Ta3ax.
DJIeMEHTHI, KOTOPhIE 00pa3yIoT
amM(pOTEepHBIC OKCUIBI U
rugpokcuibl. Ilepuoanyeckuii
3aKk0oH. OTKphITHE
[lepuoanueckoro 3akoHa.
[lepnonnueckas cucrema
XUMHUYECKUX dneMeHToB /.M.
Meunneneesna.
Koportkonepuoanas u
JUIMHHONIEpUOAHAs (HOpPMBI

MoaenupoBaTh CTPOCHHE aTOMa,
JHEPreTUYECKUX YPOBHEN U
MOypPOBHEH MPHU MTOMOLIU
PUCYHKOB, DJIEKTPOHHBIX
KOH(Urypauuii u
ANEKTPOHHOTpaPUUECKUX
dbopmyn. OObSICHATE 001THE
3aKOHOMEPHOCTH B UBMEHEHUU
CBOMCTB XMMHYECKHUX 3JICMECHTOB
(M3MeHeHue panyCcoB aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH ) M UX COCIMHCHUI B
npeJieNax MajbiX MEPUOJIOB U
[JIABHBIX MOATPYII C YYETOM
CTPOEHUS UX aTOMOB;
XapakTepu3oBaTb XUMHUECKHE
3JIEMEHTBI MEPBBIX TPEX
MEPUOJO0B, KAIHNM, KaJIbLIMI U UX
COEIUHEHMS 110 ITOJIOKEHUIO B

https://mob-
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tabnuuel «[lepuoanueckas
CHUCTEMa XUMHUYECKUX
anemenToB .M. MengeneeBay.
ITepuoas! u rpynsl (A- u b-
rpyninbl). CTpoeHHe aTOMOB.
CocTaB aTOMHBIX fJIEp.
N3oTonsl. PagnoakTMBHOCTb.
ONeKTPOHBI. DJIEKTPOHHAs
opOuTalib. JHEPreTUYeCcKue
YPOBHHM U IIOJypPOBHHU aToMa: S-,
p-, d-opOuTamy. DJIEKTPOHHBIC
KOH(MUTYpaIH U SIEKTPOHHO-
rpaduueckue GopMyIIbl
aToMOB. PU3NYECKUN CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEpPaA
MepUO/Ia U TPYIIIbI JIEMEHTA.
CrtpoeHue 371eKTPOHHBIX
000J104eK aTOMOB TIepBbIX 20
XUMUYECKHUX JIEMEHTOB
ITepuoauueckoit cucremst /.M.
MenneneeBa: pacnpeneaeHue
3IIEKTPOHOB 10
SHEPTEeTUYECKUM YPOBHSIM,
MOIYPOBHSIM U OpOHTATISIM.
DU3NYECKUI CMBICTT
[lepuoanueckoro 3akoHa.
3aKOHOMEPHOCTH U3MEHEHUS
paanyca aToOMOB XUMHUYECKUX
AJIEMEHTOB, METATTHIECKUX U
HEMETaJUIMYE€CKUX CBOWCTB MO
rpyIIaM U MepruoiaMm.
N3mMeHeHue KuCioTHo-
OCHOBHBIX CBOMCTB
COEMHEHUN XUMUYECKUX

[Tepuoanueckoii cucreme J.U.
Menpneneesa. IIporaosupoBars
CBOMCTBa XMUMHYECKUX
JJIEMEHTOB M UX COCIMHEHUM Ha
OCHOBAHUU 3aKOHOMEPHOCTEMN
[Tepuonnueckoit cucTeMsl
XUMUYECKUX HIIEMEHTOB.
Hcnonb3oBars
UH(POPMALMOHHOKOMMYHHUKAIINOH
Hble TexHonoruu (MKT) ms
CO3JIaHUS MOJICICH, ITOATOTOBKH
Npe3eHTalnl, JOKIAaI0B U
MPOEKTOB MO TEME. Y YaCTBOBATh B
COBMECTHOH paboTe B mape uiu
rpymnme. BeicTpauBars
pa3BEpHYThIE NNCbMEHHBIE U
YCTHBIE OTBETHI C OITOPOM Ha
UHpOpMaLKIO U3 yuyeOHUKa U
JPYTUX UCTOYHUKOB, B TOM YHUCIIE
HurepHera




3JIEMEHTOB B IIEPUOJAX U
rpymnmnax. XapakTepuCcTHKa
XUMHUYECKOT0 JIEMEHTA 10 €ro
nosioxkeHuo B Ilepuoaunueckon
cucteme JI.11. Menaeneena.
3nauenue [lepuonnyeckoro
3akoHa u [lepunoanueckoi
CUCTEMbI XMMHUYECKUX
AIIEMEHTOB JIJISl Pa3BUTHS
HayKu ¥ npaktuku. [[.1.
MeneneeB — y4eHbll 1
IPaKJaHUH.
OKCHepUMEHTAIbHOE U3yUEHUE
BEILECTB U SIBJICHUU
JleMoHCTpauu:
MonenrpoBaHue CTpOEHUS
MOJIEKYJI ITPU OMOILHU
PHUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Tabnuia
«ITepnoanueckas cuctema
XUMHUYECKHUX deMeHToB J[. 1.
MenneneeBa». JlabopaTopHbie
onbITel: O3HAKOMIIEHHE C
o0OpasiamMu METaioB U
HEMETAJIJIOB

w

XnMuueckas
CBSA3b.
OKUCIUTEIILHO-
BOCCTAaHOBUTEIBH
bI€ PEaKIuu

12

DNeKTpOOTPULIATEIBHOCTD
XUMHYECKHX DIIEMEHTOB.
XumMudeckas CBI3b. BUabl
XHMHYECKOM CBSI3U:
KOBAJICHTHAsI MOJISIpHAsi CBS3b,
KOBAJICHTHAsI HEMOJISIpHAs
CBSI3b, HOHHAS CBS3b.

MonenupoBaTh CTpOEHHE
MOJIEKYJI PU TIOMOIIIHA PUCYHKOB,
MOJIEJIEH, IEKTPOHHBIX U
CTPYKTYPHBIX (popMyII.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIS COCTaBJICHUS
¢GbopMyI1 BElIeCTB, JICKTPOHHOTO
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Mexanu3zmbl 00pa3zoBaHus
KOBAJIEHTHOW Y HOHHOM CBSI3H.
DJIEKTPOHHBIEC U CTPYKTYpPHBIE
dbopmyuibl BemecTB. KaTnonsl n
annonbl. Kpucrannuueckue u
amopdHbIe BeniecTBa. TUTIBI
KPUCTAITMYECKUX PELIETOK:
WOHHAas1, aTOMHas,
MOJICKYJISIpHAS U UX
xapaktepuctuku. CTeneHpb
okucnenus. Onpezaenenue
CTETeHeH OKUCIICHHS aTOMOB B
OMHAPHBIX COCTUHCHUSIX.
OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUH.
IIpoueccsl okucnenus u
BOocCTaHOBJIEHUSI. OKUCIUTENH
1 BOCCTAaHOBUTEH.
CocraBrieHue ypaBHEHUI
MPOCTBIX
OKUCITUTEILHOBOCCTAHOBUTEIb
HBIX PEaKIMi U pacCTaHOBKA B
HUX K03()(UIIMEHTOB METOI0M
AIIEKTPOHHOTO OanaHca.
DKCIepUMEHTATBbHOE H3yUYCHHE
BEILIECTB U SIBJICHUU
HemoncTpanyu: OnbITsl,
WJUTIOCTPUPYIOLLIKE TPUMEPDI
OKUCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA
(ropenwue, peakiuu
Pa3NOXKEHUSs], COETUHEHHUS ).
Boruncnenus: no ypaBHeHUsIM
XUMHYECKON PEAKIUU:

Oaanca peakuuii. OnpenensaTh
CTENEHb OKUCIICHUS aTOMOB
XUMHUYECKHUX AJIEMEHTOB I10
dbopMyiaM U COCTaBIISTH
dbopMyJIbl OMHAPHBIX COCTMHEHUI
M0 CTETICHU OKUCJICHHS] aTOMOB
XUMUYECKUX HIIEMEHTOB.
Ornpenenarb OKUCIUTENb U
BOCCTAHOBUTENb. PaccTaBisTh
KO3 PHUITUEHTHI B cCXeMax
MPOCTHIX
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBI
X peakiui METOJI0M
3NEKTPOHHOTO OasiaHca.
HaGmronaTe XMMUYeCKre OBITHI
0 MJIaHy, aHAJIU3UPOBATh U
nenathb BeIBOJIBL. [IpoBOANTE
BBIYKCIICHHS 10 YPABHEHUSM
XUMHYECKON PEAKIUU.
UcnoneizoBate UKT nng co3manus
MOJIeNIEH, TTOATOTOBKH
MPE3EHTALINM, TOKIAJ0B 110 TEME.
BricTpauBarths pa3BepHyThIE
MMCbMEHHbBIE U YCTHBIE OTBETHI C
omopoit Ha HHGOPMAITHIO U3
y4eOHHMKA U IPyTHX HCTOYHUKOB,
B ToM unciie MaTepHeTa




KOJIMYECTBA BEIIECTBa, 00beMa,
MAaCCBI 10 U3BECTHOMY
KOJIMUECTBY BEIECTBA, 00bEMY,
Macce peareHTOB Uiln
MIPOJIYKTOB PEAKIIUY;
MPOCTEUILIEH MOJIEKYJISIPHOMN
¢dbopMyIibI BelecTBa o
M3BECTHBIM MACCOBBIM JIOJISIM

AIIEMEHTOB
Hroro mo pazueny 26
PesepBHOe Bpems 5
OBIIEE
KOJIMYECTBO
102 | 5 6
YACOB I10
[TPOI'PAMME
9 KJIACC
Ne HaumenoBan | KoinuecTBo yacoB [TporpammHuoe XapaKkTepuCTUKA JIeATEIbHOCTH JIeKTPOHH
n/n ue pa3jaesoB Bcero Koutpoas | IlpakTuue | coaepikaHue yYaumxcs ble
U TeM HbIe cKHe (uu¢posbie)
NMPOrpamMmmbl padoThI padoThbI Opa3oBareJ
bHbIE
pecypchl
Pa3zpnen 1. BemecTBo 1 XUMHYECKAs peaKIUs
11 [ToBTOpEHME M 8 [ToBTOpenue u yriybiaeHue | HaydyHbIe METO/IbI TO3HAHUS (B https://mob-
yriyOsieHue 3HAaHUN OCHOBHBIX TOM 4HCIIe HabJtoIeHue, edu.ru/
3HaHU 0 paszenoB Kypca 8 Kiacca. | MOJACIMPOBAaHHUE, IKCIIEPUMEHT U
BEILIECTBE CtpoeHnne aToMOB. OCHOBHBIC OTIepanuu

CBoiicTBa aTOMOB
XHMHUYECKHX DJIEMEHTOB,

MBICIUTEIBHON ACATCIIbHOCTHU
(cpaBHEHME, KIaccHpUKAIIHS).




UX KOJIMYECTBEHHbBIC U
KaueCTBEHHbIE
XapaKTEepUCTUKU (paanyc,
ANEKTPOOTPHULATEIBHOCTb,
SHEPTUsi HOHU3AIUN ).
[TocnenoBarenbHOCTh
3aMO0JHEHUS AJIEKTPOHHBIX
opOuTaeil aTOMOB MaJIbIX
nepuo10B. OcoOeHHOCTH
3ar0JHEHUS FIEKTPOHHBIX
opOuTasneit aToMOB
OO0JBIIKX TEPUOJIOB.
Ilepnonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHHI O
cTpoeHuu aroma. CTeneHb
OKHUCIICHUS U BaJIECHTHOCTb.
IIpencraBnenue o
MEPUOINYECKOMN
3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX HJIEMEHTOB
(27IEKTPOOTPUIIATENEHOCTD,
Onpenensars BUA
XUMUYECKON CBSI3U U THII
KPUCTAJUTMUECKOU
PEIIeTKY BEIIeCTBA.
IIporno3upoBars CBOMCTBa
BEIIIECTB B 3aBUCUMOCTH OT
UX CTPOEHUsA. Y METh
OOBSICHATH
MPUYUHHOCIIECTBEHHY IO
CBSI3b: CTPOEHHUE aTOMOB
XUMHUYECKOTO JIEMEHTa —
BHJI XUMUYECKOH CBSI3U B

BeicTpauBath pa3BepHYyThIE

IMHUCbMCHHBIC U YCTHBIC OTBETEI C

oropoi Ha HHPOPMAIIHIO U3

y4eOHUKA U APYTUX UCTOUHUKOB,

B TOM uunciie aTepHera




€ro COeAMHEHUH —> TUIl
KPUCTAJUTMYECKOU
pemeTkn — (pu3nYecKue
CBOICTBA BEILIECTBA.
IIpuMeHATh eCTeCTBEHHO
OKUCIIUTEIbHO-
BOCCTaHOBUTEJIbHbBIE
CBOMCTBA, KUCIIOTHO-
OCHOBHBIE CBOWCTBA
OKCHUJIOB U THJIPOKCH]IOB)
OT CTPOEHUS aTOMa.
Crpoenue BemiecTna.
Bemectsa B TBEpIOM,
KUAKOM U ra3000pa3HOM
cocTossHuU. Buasl
XUMUYECKOH CBA3U:
MOHHAsl, KOBAaJICHTHAS
(HenonsipHasi, MOJSpHAsL);
OOMEHHBIH U
JTOHOPHOAKILIETITOPHBIN
MeXaHU3M 00pa30BaHMs
KOBAJIEHTHOM CBSI3H.
Me:xmonexysspHble
B3aMOJICUCTBUS
(BomOpoziHas CBSA3b, CUJIIBI
Ban-gepBaanbca). Tunst
KPUCTAJIIMYECKUX
pEeIIeTOK — aTOMHas,
VOHHAsl, METAJIJINYECKas,
MOJIEKYJIsSIpHas — U
0COOEHHOCTH UX CTPOCHHS.
3aBUCHUMOCTb CBOMCTB
BELIECTBA OT THUIA
KPHUCTAJUIMYECKON




pELIEeTKH U BUJA
XUMHYECKOH CBSI3H.
OKCHepUMEHTAJIbHOE
M3y4YECHHE BEUIECTB U
sBJIEHUN J[eMOHCTpanuu:
O3HakoMIIeHHE C
MOJIETSIMU
KPUCTAJTIMYECKUX
pEIIETOK HEOPTaHUYECKUX
BELIECTB — METAJVIOB U
HeMeTauioB (Tpadura u
aMasa), CI0XKHBIX
BELIECTB (XJIOpUJA HATPUS)

1.2

OcHoBHBIC
3aKOHOMEPHO
CTHU
MPOTEKAHUS
XUMHUYCCKUX
peakuui
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Knaccudpukanus
XUMHUYECKUX PEAKIUH 1O
Pa3IMYHBIM MPU3HAKAM
(10 uKCcy U COCTaBy
YYacCTBYIOIIUX B PEAKITUU
BEILECTB, MO TEIJIOBOMY
s dexTy, Mo u3MEHEHUIO
CTEIIEHEN OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB,
1o 00paTUMOCTH, IO
YYaCTHIO KaTalin3aTopa, mo
arperaTHOMy COCTOSIHHIO
pearupyromux BerecT).
DNeMEeHThl XUMHYECKOU
TEPMOTMHAMUKH.
DHepreTuka XuMUYECKUX
peakuuii. TernoBoit

s ekt XuMIIecKon
peakuuu. JK30 Y CI0BUA
CMEUIEHUSI XUMUYECKOTO
paBHOBecHUsl. DakTophl,

PackppiBaTh CMBICI H3y4aeMBbIX
MOHATUH U IPUMEHATD 3TH
MOHSTHSI IIPH ONTMCAHUH CBOMCTB
BELIECTB U UX MPEBPAILECHUN.
KnaccupunupoBare XumMuyeckue
peaKuy 1Mo Pa3JInYHbIM
npusHakaM. OOBSACHATH U
IIPOrHO3MPOBAaTh 3aBUCUMOCTD
CKOPOCTH XUMUYECKON PEAKLIUH
OT Pa3IUYHBIX (PaKTOPOB.
[Iporuo3upoBarb BO3MOKHOCTH
IIPOTEKAHNSI XUMHUECKUX
MPEBPALICHUH B PA3JIMYHBIX
ycioBusx. OnpenensiTh
OKHCJIUTENb U BOCCTAHOBUTEID B
OKHUCJINTEIbHOBOCCTAHOBUTEIBHO
i peakuu. CoCTaBIsATh
YPaBHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUU C
HCII0JIb30BAaHUEM METOJA
AJICKTPOHHOTO OajaHca.
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edu.ru/




BIIUSIOIINE HA COCTOSIHUE
XMMHYECKOTO PABHOBECHSI.
IIporaozupoBanue
BO3MO>KHOCTH IPOTEKaHU
XUMUYECKUX IIPEBPALLECHUN
B PA3JIMYHBIX YCIOBHSX Ha
OCHOBE IPEJICTaBICHHI 00
W3YYECHHBIX 3JIEMEHTax
XUMHUYECKON KUHETUKU U
TEPMOJUHAMUKHU.
OKuCAUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peakuuu.
OKHCAUTENTBHOBOCCTaHOBU
TEJIbHBIE CBOMCTBA
XUMHUYECKHX JIEMEHTOB,
3aBUCUMOCTB OT CTEIICHH
OKHcieHus. Baxxusle
OKHUCJIMTEIH U
BOCCTAHOBUTEIH.
Ilepmanranar kanus
(XapakTepucTHKa).
CocraBiieHue ypaBHEHUN
OKHCIIUTEITbHOBOCCTAHOBH
TEJbHBIX PEAKLUH C
HCITOJIb30BAaHUEM METOZA
AIIEKTPOHHOI0 OanaHca.
DKCIIEpUMEHTAIBHOE
U3y4YeHUE BELIECTB U
siBJIeHUM JleMoHCcTpanuu:
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PeaKIuu OT
BO3JICUCTBUS PA3IIUYHBIX
(bakTopoB (BIHsIHUE

[InanupoBaTh M OCYIIECTBIATH
Ha [IPaKTUKE XUMHUYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOII0/IeHus, 1eJIaTh BHIBOBI 10
pe3yJbTaTaM dKCIIEpUMEHTa MPU
MIPOBEJICHUU JIaOOPATOPHBIX
OIBITOB U IIPAKTUYECKOU
pabotsl. [IpoBoauTh
BBIYHCIICHUSI TI0 YPABHEHUSIM
XUMHUYECKUX PEAKIUH.
YyacTBOBaTh B COBMECTHOM
paboTe B mape Wi rpymre.
BricTpauBath pazBepHyThIC
MHUCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha HH(POPMAITHIO U3
y4eOHUKA U APYTUX UCTOUHUKOB,
B TOM uunciie HTepHeTa




KaTajan3aTopa Ha CKOPOCTh
XUMHUYECKOHN peakiin).
OnbIThI,
WUTIOCTPUPYIOLIHE
00paTUMOCTh XUMHUYECKUX
peakuuid. ONbITHI,
WJUTIOCTPUPYIOIITHE
MPUMEPBI OKUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX
peaxiuii (ropeHue,
pEaKIuu Pa3IoKCHHUS,
COCTMHCHHUS ).
JlaGopaTopHEIi OIBIT:
W3ydenne 3aBUCUIMOCTH
CKOPOCTH XUMHUYECKOU
PEaKIuu OT PA3IUYHBIX
(bakTopoB. [IpakTuyeckas
pabora: Ne 1. Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4
o TeMe
«OKHUCIUTETHPHOBOCCTAHOB
UTEJIbHBIC PEAKIIAN.
Brruncnenus: mno
TEPMOXUMHUIECCKOMY
YPaBHEHUIO PEaKIIUU:
TEII0BOro 3¢ dekra
XUMHYECKOHN peakiuu mo
KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMyY
MIPOPEarupoOBABIIETO WIIH
o0Opa3oBaBIIerocs
BElIECTBA; KOJNYECTBA
BEIIECTBA, MACCHI WIIH
o0BeMa BelecTna o




HU3BECTHOMY TEIIJIOBOMY
ahpexTy XumMHIeCcKou
pEaKIuu; Macchl MPOAYKTa
peaKIu 10 U3BECTHOMN
Macce OJTHOTO U3
HCXOJIHBIX BEIIECTB,
B3STOTO B BHJIE PacTBOPA,
COJIEpKAIETO
OTIpeNIeICHHYIO
KOHIICHTPAIUIO
pPacTBOPEHHOTO BEIIECTBA

1.3

DNEeKTPOIUTH
qyeckas

JUucconuanus.

XUMHUYECKHE
peakuuu B
pacTBopax
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DNIEKTPOTUTHIECKAS
JUCCOLUALINS.
XHUMHYECKUE PEAKLINN B
pactBopax. Teopus
AIEKTPOJIUTUYECKOMN
JIUCCOIUAIUY.
PactBopenue kax
(bU3UKO-XUMHYECKUN
npouecc. [Toustue o
ruparax u
KpUCTAJJIOTHIpATaX.
DJEKTPOIUTHI U
HEIJIEKTPOJIUTHI.
Karuonbl, aHMOHBI.
MexaHu3M IucConraniu
BEILECTB C Pa3IUYHbIM
BHUJIOM XUMHUYECKOMI
cBsi3u. CUIIbHBIE U
ci1a0ble IEKTPOJIUTHI.
Crernens IUCCOIUAIIH,
KOHCTaHTa JUCCOLUALUY.
HNonHoe npousseneHue
BOJIbl. BoopoiHbIi

PackppiBaTh CMBICIT U3y4aeMbIX
MIOHATHM, & TAKXKE CMBICII
TEOPHUH JIEKTPOIUTHIECKOU
mucconuanuu. OObSICHATh
MIPUYUHBI 3IEKTPOIPOBOIHOCTH
BOJHBIX PaCTBOPOB BEILIECTB;
pasnuyaTh ciadble U CHIIbHBIC
NEeKTposIUThL. COCTaBIATH
YpaBHEHHUS JUCCOLUALIUU
KHCJIIOT, IIEJI0UEN U COJIEH,
MIOJIHBIE U COKpPALICHHbIE
VOHHBIE YPaBHEHUS
XUMHUYECKUX PeaKINi HOHHOTO
oOMeHa, KpaTKue HOHHBIE
YpaBHEHHUS ITPOCTHIX PEAKIIHIA
TUAPOJIN3a COJICH.
[Iporuo3upoBarb BO3MOKHOCTH
IIPOTEKAHUS PEAKIUI1 HOHHOTO
oOMeHa B pa3InYHbIX
yCnoBUsIX. XapaKTepU30BaTh
0011II1e XUMUYECKHE CBOMCTBA
BELIECTB PA3JIMYHbIX KJIACCOB
Ha OCHOBE TEOPHH

https://mob-
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IIOKAa3aTellb.
Nunukaropsl.
DJNIEKTPOAUTHYECKAS
JMCCOITUAINS KHCIIOT,
OCHOBAHMH U COJICH.
Peaknuy noHHOTO
oOMmeHa. Y ciioBHs
MPOTEKaHUS peaKInid
HOHHOI'0 OOMEHa.
MounekynspHble, OJTHbIE
Y COKpAaIllCHHbIC NOHHBIC
YpaBHEHUS PEaKLIMii.
CBOICTBA KHCIIOT,
OCHOBAHMI U COJICH B
CBETE MpeACTaBICHUM 00
ANEKTPOJIUTUYECKON
JICCOITHAIIHH.
KauectBenHsble peakuun
Ha noHbL. ['uaponus
coieii. MonnanIie
ypaBHEHUS TUAPOIN3a
coJield. Xapakrep Cpenbl B
BOJHBIX PacTBOpax
COJICH.
DKCHepUMEHTAIBHOE
M3y4YeHHe BEIIECTB U
sBiIeHUU J{eMoHCTpanuu:
Uccnenosanue
AIEKTPONPOBOAHOCTH
pacTBOPOB, MpoIiecca
JIFCCOIMAIINH KHCIIOT,
IIEJIOYEH U COJIEH.
OnbIThI,
WJUTIOCTPUPYIOIINE

JIEKTPOJIUTAYECKON
JMCCOLUAIUH; TIOATBEPKIATh
CBOMCTBA IIpUMEPAMH
MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHU XUMHYECKUX
peakuuii. Pematp
AKCIIEPUMEHTAJIbHBIE 33J]a4H 110
teme. [InanupoBats u
OCYIIIECTBIISATH Ha MPAKTUKE
XUMHYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 10
pe3yJsibTaTaM 3KCIEpUMEHTa
IIPH NPOBEICHUU
71a00paTOPHBIX OIBITOB
MPAaKTUYECKUX paboT.
CrnenoBaTh ipaBuIamMm
0e30macHO paboTHI B
nabopaTopuu npu
MCIOJIb30BaHUU XUMUYECKOU
1ocyibl 1 000PYJOBaHUSI.
[IpoBOAUTH BBIYMCIIEHUS IO
XUMUYECKUM YpaBHEHUSIM.
VY4acTBOBaTh B COBMECTHOM
paboTe B mape UM rpymre.
BricTpanBath pa3BepHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI
C Onopoii Ha nH(popMaLKIo U3
y4eOHHKa U IPYTUX
HCTOYHUKOB HH(POPMAIINH, B
ToM uncie HTepHera




MPU3HAKYA IPOTEKAHUS
peaxkuii HOHHOTO
obmeHa (0Opa3oBaHue
ocaJika, BblIeJICHHUE ra3a,
o0pa3oBaHUE BOJIBI).
[Ipumenenue
MHAMKATOPOB (J1aKMyca,
METHJIOpaHXKa U
denondranenna) as
oTpefieNieHus] XapakTepa
Cpezbl B pacTBOpax
KHCIIOT, OCHOBaHUI U
cosieit. JJabopartopHsie
onbITel: 3yueHue
MPU3HAKOB TIPOTEKAHUS
pEaKIMKU HOHHOTO
oOMeHa B pacTBOpax
AIIEKTPOJIUTOB (C
o0pa3oBaHUEM OCaIKa,
BBIJICIICHUEM Ta3a,
00pa30BaHUEM BO/IbI):
cynbdara meau (1) u
11e7104M, KapOoHarta
HaTpHs U COJITHOM
KHUCIIOTHI, PEaKIus
HEUTpaIN3aLUN MEXIY
THJIPOKCHUIOM KaJus U
COJISTHOW KMCIJIOTOM.
Hcnonb3oBanue
WHIUKATOPOB (JIakMyca,
METHJIOpaHXKa U
dbeHondTanenHa) s
OTIpeNIeIeHUs XapaKTepa
Cpellbl B pacTBOpax




coieit. Pacnmo3naBanue
HEOPraHUYECKUX
BCIISCTB C IIOMOIILIO
Ka4eCTBEHHBIX PEaKIUi
Ha noHbl. [IpakTueckue
paboter: Ne 2. Perenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEMeE
«INEKTPOIUTHYECKAS
nuccomuanusy. Ne 3.
Pemenne
AKCIEPUMEHTATBHBIX
3aJ1a4 I10 TeMe
«I'uaponus coneny.
Breraucnenus: macchl
MPOJIYKTA PEAKIIMH 110
HU3BECTHOM Macce OJJHOT0
W3 UCXOJIHBIX BEIIECTB,
B35ITOTO B BUJIE PAaCTBOPA,
COEpKAILIETO
ONpPEIETIEHHYIO
KOHIICHTPAIIHIO
PacTBOPEHHOT'O BEIIECTBA

Hroro no pazneny 34

Pa3zgen 2. HemeTasIbl M HX COeTUHEHU ST

2.1 OOmras 6
XapaKkTepUCTH
Ka
XUMUYECKHUX
3JIEMEHTOB
VIIA-rpynmnst.
lManorenst

OO6m1as XxapakTeprucTruKa
HEMETAJIIOB.
Oco0eHHOCTH CTPOCHUS
aTOMOB XUMHYECKUX
3JIEMEHTOB, MPOCTHIX
BEIIECTB, aJUIOTPOIIHSI.
OKuCINTEIIHHO-
BOCCTaHOBUTEIIbHBIE
CBOMCTBA HEMETAJIJIOB.

OOBACHITD
oOmme
3aKOHOMEPHOCTH
B U3MEHEHUH
CBOMWCTB
HEMETAJUIOB U UX
COETMHEHUN B
mpeenax MajbIxX
MIEPHOJIOB U
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CpaBHuTENbHAS
XapaKTEPUCTUKA
COEIMHEHHI
HeMeTrautoB. OO0mmas
XapaKTEePUCTHKA
raJOreHoB.
OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE
CTENIEHU OKUCIICHUSI.
Ctpoenue u puznyeckue
CBOMCTBA MTPOCTBIX
BEILECTB — IAJIOT€HOB.
XUMHUYECKUE CBOKCTBA
Ha IpUMEpe XJiopa
(B3auMosielicTBUE C
MeETaJIaMH,
HEMeTaJlJIaMH, BOJIOM,
1IeJI04aMu ).
XJI0pOBOAOPOA.
CounstHast KUCIIOTA,
XUMUYECKHUE CBOWCTBA,
TOJTy4YeHHeE,
npuMmeHeHue. Jleicteue
XJIOpa U XJIOPOBOJOPO/Ia
Ha OpraHu3M 4YelIOBEKa.
Baxueiimme Xmopuasl u
HX HaXOXJEHUE B
npupoje. [lonsatue o
KHUCJIOPOJICOAEPKALTUX
KHCJIOTaxX XJIopa U ux
COJISIX.
DKCIEePUMEHTAIILHOE
M3y4YEHHUE BEIECTB U
SIBJICHU

TJIaBHBIX
MOATPYII
[Tepuoanueckoit
CUCTEMBI
XUMHUYECKUX
3JIEMEHTOB C
YYETOM CTPOCHUS
HX aTOMOB.
IIporuo3upoBars
CBOICTBA
XUMHUYECKUX
3JIEMEHTOB —
HEMETAJUIOB U UX
COCTMHEHUHN Ha
OCHOBaHHUH
3aKOHOMEPHOCTEN
[Tepuoanueckoit
CUCTEMBI.
XapakTepus3oBaTh
¢duznueckue u
XUMUYECKHE
CBONCTBA
MIPOCTHIX BEIIECTB
raJIoreHoB (Ha
puMepe XJiopa) u
CJIOYKHBIX
BEILIECTB
(xmopoBogopoa,
XJIOpUAa HaTpus,
KHCIIOpOJICOoIepKa
IIUX KUCJIOT
XJIOpa U UX
coJieli), ClIOCOOBI
MTOJTYYEHUS,




JeMoHcTpanuu:
OO6pa3siibl TPUPOTHBIX
XJIOPUIOB
(ramorenn10B). OTBITHI,
OTpaXKarolne
(dbuzmveckue u
XHUMHYECKHE CBOMCTBA
rajJoreHoOB U UX
COCJIUHEHU.
JlaGopaTOpHBIE OIIBITHI:
O3HakomIICHHUE C
o0OpasnamMu IpUPOTHBIX
XJIOPUIOB
(rajmoreHuIoB).
H3ydenue cBoiiCTB
COJISTHOM KHMCJIOTBHI.
[IpoBenenue
Ka4eCTBEHHBIX peaKInid
Ha XJIOpHU-, OpOMHUI- U
HOJIUI-UOHEI, U
HaOII0/IeHUE TPU3HAKOB
WX TIPOTEKaHUSI.
[IpakTuyeckas padora:
Ne 4. TTonmyuenue
COJISTHOM KHMCJIOTBHI,
W3y4EHHE €€ CBOMCTB.
Brrunciaenus: mo
ypaBHEHUSM
XUMUYECKHUX PEaKLIUM,
€CJIM OJTMH UX PEeareHTOB
IIaH B U30BITKE; 00HEMOB
ra3oB MO0 YPaBHEHUIO
XUMHYECKON peaKIuu

MPUMECHECHUE U
3HAa4YCHUE B
MIPUPOJIC U )KU3HH
YeJI0BeKa.
Onpenensrsb
XJIOpHI-,
OpoMuIH NOAUT-
HOHBI B pPacTBOpE.
[ImanupoBats u
OCYIIECTBIISATh HA
MIPAKTUKE
XHUMHAYECKHE
IKCIIEPUMECHTHI,
IPOBOJTUTH
HaOII0ICHUS,
JIeNaTh BBIBOIBI
0 pe3yJIbTaTaM
IKCIIEPUMEHTA
MIPH NPOBEICHUU
1a00paTOPHBIX
OTIBITOB U
MIPAKTUIECKHUX
pabot. CnenoBartb
TIpaBHJIaM
6e3omacHoi
paboTHI B
naboparopuu mpu
WCIIOJIb30BaHUN
XUMHYECKON
TOCYIBI ¥
000pyI0BaHUSI.
VYyacTBOBaTh B
COBMECTHOM
paboTte B MaJoit




rpyIIe.
[IpoBoaUTH
BBIYMCJICHHS 110
XHUMHYECKAM
YpaBHEHUSIM.
Hcnons3oBaTh
MEPUOIUYECKYIO
TabIuIy U
Ta0IHIy
pPacTBOPUMOCTH
KUCJIIOT,
OCHOBaHHUH U
COJICH B BOJIC IJIS
BBITTOJIHCHUS
3aJIaHHil.
BeicTpauBats
Pa3BEPHYTHIE C
ONopoM Ha
uHpOpMaIHIO U3
yueOHUKa,
CIIPaBOYHBIX
MaTepuajioB U
JIPYTUX
HCTOYHUKOB,
IrPaMOTHO
HCIIOIL30BaTh
U3Yy4YEHHBIN
MMOHSATUHHBIA
anmapar Kypca
XHAMUH,
COMPOBOXKATH
BBICTYILJICHHE
Mpe3eHTalnen

2.2

O61as

OOu1ast XapaKTEpUCTHKA

Onpenenstob
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XapaKTEepUCTH
Ka
XUMHYECKHUX
3JIEMEHTOB
VIA-rpynmsi.
Cepau eé
COEIUHEHUS

XUMHUYECKHX 3JIEMEHTOB
VIA-rpynisl.
OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIICHUSI.
Ctpoenue u puznyeckue
CBOMCTBA MIPOCTBIX
BEIIECTB — KUCJIOPOJa U
cepbl. AJUIOTPOIIHbIE
MOAM(PUKAITIH
KHCJIOPO/ia ¥ CEpHI.
XUMUYECKUE CBOKCTBA
cepbl (B3aMMOJICHCTBHE C
HEMETaJUIaMU,
MeTaJlaMH,
KOHIIEHTPUPOBAaHHBIMHU
A30THOM M CEpHOU
KHUCJIOTaMH).
CepoBoziopo/1, cTpoeHHe,
¢duznueckue u
XMMHUYECKHE CBOWCTBA
(KUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE
cBoiicTBa). OKcuIbI
cephl KaK MPeCTaBUTENN
KHCJIOTHBIX OKCHJIOB.
CepHucrast KHCIIOTa 1 €€
conu. CepHast KACIIOTa,
¢buznyeckue u
XUMHYECKHE CBOMCTBA
(oOmue xak
MpeICTaBUTENs Kilacca
KHCJIOT
cnenuduaeckue). Conn

HaIH4ne
cyabdur-,
CynbpuI- u
cyJbdaT-HOHOB B
pacTBope.
[losicuaTh Ha
npuMepax
CYLIHOCTh
9KOJIOTUYECKUX
po0Jem,
CBSI3aHHBIX C
HAXO0XJICHUEM
COCIMHEHM CEepbI
B OKpY’Karouen
cpene.
IInanupoBats 1
OCYIIECTBIATH Ha
MIPAKTUKE
XUMHYECKHE
IKCIIEPUMECHTHI,
MIPOBOANTH
HaOJIIOIeHYS,
JIeNaTh BBIBOIBI
0 pe3ynbTaraM
IKCIIEPUMEHTA
IIPH MTPOBEICHUHT
1a00paTOPHBIX
OIIBITOB U
MPAKTUYECKHUX
pabot. CrienoBath
paBUIIaM
6e3omacHoit
paboThI B
71a00paTOPUH NMPHU

edu.ru/




CEpPHOM KUCIOTBI.
XUMUYECKUE peaKklnu,
JeKaliue B OCHOBE
IPOMBIIIIEHHOTO
crioco0a Moyry4eHus
CEpPHOM KHUCIIOTHI.
IIpencrasnenus o
XUMHYECKOM
MIPOU3BOJICTBE U
CBSI3aHHBIX C HUM
npodeccusx.
IIpumenenue cepHoit
KHUCJIOTHI B CYJIb(ATOB.
KauecTBeHHbIE peakiuu
Ha Cynb(UT-, CyabPHI-
U cyJib(aT-aHUOHBI.
Haxoxnenue cepol u ee
COCIMHEHUH B IPUPOJIE.
XUMHYECKOE
3arpsi3sHEHUE
OKpPY’KaloIlen cpebl
COCIMHEHUSIMU CEPBI
(KUCTOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa),
CIOCOOBI €ro
MPEAOTBPAIIECHUS.
DKCIEePUMEHTAIBHOE
M3y4YeHHE BEIIECTB U
SIBJIEHU
JeMoHcTpanmu:
O3HakoOMIJIEHHE C
oOpasmamu cepbl U ee
TIPUPOTHBIX
COCTUHEHUN.

HCIOJIb30BaHUU
XUMHYECKHUX
BCIISCTB U
00opyTI0BaHUS.
[IpousBoauTh
BBIYMCIICHHUS 10
XUMHUYECKAM
YPaBHEHUSIM.
VY4yacTBOBaTh B
COBMECTHOM
paboTe B MaJoi
rpymme.
Hcnoap3oBaTh
MEePUOINYECKYIO
Ta0JIUIy 1
Tabnuily
PacTBOPUMOCTH
KUCJIOT,
OCHOBaHUI U
COJICH B BOJIC I
BBLIIIOJTHEHUS
3aJIaHHi.
Hcnonb3oBaTh
TIPH BBITIOJTHEHUHT
y4eOHBIX 3aJaHHIA
1 B TIpoIiecce
HCCIICA0BATEILCK
OU JIeATENbHOCTHU
HAy4YHO-
MOMYJIAPHYIO
TUTEpaTypy
XAMUYECKOr0
coJiepKaHusl,
CIIPaBOYHBIC




Habmronenue nporiecca
oOyTJIMBaHUs caxapa Moj
JIEUCTBUEM
KOHIIEHTPUPOBAHHOI
CEpPHOM KUCIOTBI.
BzaumopeiictBue cepsl ¢
BOJIOPOJIOM, MEJIBIO,
HATpUEM, KUCIOPOIOM.
JlaGopaTOpHBIE OTBITHI:
N3yyenne xumMuueckux
CBOMCTB pa30aBiIeHHOMN
CEPHOI KUCIIOTHI.
[IpoBenenue
KayeCTBEHHBIX peaKluid
Ha cynbhua-, cynbpur u
Cyab(aT-uoHbl, U
Ha0JI10/IeHNE TIPU3HAKOB
WX MPOTCKAHUS.
Brruncnenusi: macchbl
MPOYKTa PEaKIuH 10
U3BECTHOI MacCOBOA
(o6BemHOI) moite (%)
€ro BBIX0JIa OT
TEOPETUICCKH
BO3MOKHOI'0; MacCOBOM
(o6bemHuO) Moy (%)
BBIXOIa MMPOTyKTa
pEaKIUH MO U3BECTHOMU
Macce (00beMy)
HCXOJTHOTO BEIECTBA H
MIPOJYKTA peaKluu

MaTepUabl,

pecypcbl
HNutepnera

2.3

O61as
XapaKTepUCTH
Ka

10

OO1m1ast xapaKTEepUCTHKA
aneMeHTOB VA-TpyNIIbI.
OcoOEHHOCTH CTPOEHUS

OOBICHATD
oOmme
3aKOHOMEPHOCTH
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XUMHAYECKUX
3JIEMEHTOB
VA-rpynsl.
A3or, dhocdop
U UX
COEIMHEHUS

aTOMOB, XapaKTEepHbIE
CTETIEeHH OKUCIICHHUS.
A30T, pacpocTpaHeHne
B IIpUpoJie, GU3NYecKue
U XMMHYECKHE CBOMCTBA
(B3amMoOIeHiCTBHE C
MeTajljlaMH, BOJJOPOJIOM,
KHCIIOPOJIOM).
Kpyrosopot azora B
npupojie. AMMHAK, ero
¢busnyeckue u
XUMHYECKHE CBOMCTBA
(oxucieHue, OCHOBHBIE
CBOICTBa BOJHOTO
pacTtBopa), IpUMEHEHHE
U TIOJTy4YeHHE B
naboparopuu u
poMbIIIEHHOCTH. VIOH
aMMOHMUSI, TOHOPHO-
AKLENTOPHBIM MEXaHU3M
ero oopaszoBanus. Conu
aMMOHHS, UX
¢buznyeckue u
XUMHYECKHE CBOMCTBA
(paznoxeHue u
B3aMMOJEHCTBHE CO
ienoyamu),
MIpUMEHEHHE.
KauecTBenHnas peakuus
Ha HOHBI aMMOHHS.
Oxcwuel azota (I, 11, 111,
IV, V). Azotucras
KHUCJIOTa. A30THas
KHCJIOTA, €€ MOITyYeHHE,

B U3MCHCHUH
CBOICTB
a1eMeHTOB VA-
TPYIIBI U UX
COCIUHCHHIH C
YYETOM CTPOCHUS
HX aTOMOB.
[Iporno3upoBarb
CBOICTBa
XUMHYECKHUX
a1eMeHTOB. VA-
IPYIIIBI U KX
COCIMHCHHI Ha
OCHOBaHHH
3aKOHOMEPHOCTEN
[Tepuoanueckoit
CHCTEMBI.
OOBACHITE
MPUYUHHO-
CJIEJICTBEHHYIO
CBA3b: CTPOCHHE
BEIECTBA —
CBOICTBa —
MIpUMEHEHNE.
Xapaktepus3oBaTh
¢buznueckue u
XUMUYECKHE
CBOICTBa
MIPOCTHIX BEIIECTB
azota u docdopa
U UX COeAUHEHUN
(ammmaxa, coseit
aMMOHMUS,
a30THOM KHCJIOTHI,




¢busnyeckue u
XMMHYECKHE CBOICTBA
(oOmmme kax
IpeICcTaBUTeNs Kilacca
KHCIIOT U
cnenuduaeckue),
MIPUMCHCHHE.
XUMUYECKUE peaKIIui,
JekKaIue B OCHOBE
MOJTy4eHUs: a30THON
KHUCIIOTHI B
MPOMBIIIIEHHOCTH.
HuTpatbl 1 HUTPUTEL.
KauecTBeHHbIE peakiuu
Ha HUTPATH HATPUT-
AQHUOHBI. XUMUYECKOE
3arps3HEHUE
OKpYXAaIOIIEeH Cpeabl
COCTMHEHUSIMH a30Ta
(KUCTIOTHBIC JTOXKTH,
3arpsi3HEHUE BO3/AyXa,
TOYBBI U BOJIOEMOB).
docdop, annoTporHsle
Moaudukauu dochopa
(Oenblif 1 KpacHBIN
dbocdop), busnueckue u
XUMHYECKHE CBOMCTBA
(B3auMozelicTBrE C
MeTaJlJIaMH,
KHCIIOPOIOM,
rajloreHamu,
KOHLIEHTPHUPOBAHHBIMU
A30THOM U CEpHOU
kucioraMu). OKCHJTbI

HUTPATOB,
okcua0B dochopa
(n,Vywu
dbochopHoi
KHCIIOTHI,
dbocdaros),
CIOCOOBI MX

MOy YCHHUS,
MIPUMCHECHUEC U
3HAa4YCHUE B
MIPUPOJIC U KU3HH
YeJI0BeKa.
Ornpenensatb HOHBI
aMMOHHWSI,
dbochaTroHbI B
pacTBope.
[ToscHsTh HA
npuMepax
CYILITHOCTh
IKOJIOTHUECKUX
npobiem,
CBSI3aHHBIX C
HaXO0XJICHUEM
COEMHEHHM a30Ta
u pocdopa B
OKpY>Karomeun
cpene.
Hcnonp3oBarh
MEPUOINIECKYIO
TaOIUITy U
TabnuIly
pacTBOPUMOCTH
KHCIIOT,
OCHOBAaHUH U




docdopa (111, V),
dhochopnas kucnora,
¢busnyeckue u
XMMHYECKHE CBOICTBA,
MOJTy4YCHHUE.
KauecTtBenHnas peakuus
Ha ¢ochaT-nuOHBI.
[Ipencrasnenus o
rayiorenuax ocdopa
(1, V). Ioustre o
MUHEPATBHBIX
ynoOpeHusix. A30THBIE,
dbocdopHbIe,
KOMILUIEKCHbBIE
yAOOpEeHUsI.
XUMHYECKOE
3arpsi3HEHUE
OKpYXAaIOIIEeH Cpeabl
COCTMHEHUSIMU a30Ta U
dbocdopa.
DKCTepUMEHTAIbHOE
W3YYCHHE BEIIECTB H
SIBIICHUU
JeMoHcTpanmu:
O3HakoOMIJIEHHE C
(buzmIecKkuMu
CBOICTBaMH a30Ta,
dhocdopa n ux
COEMHEHU.
Bsanmoneiicteue
KOHIIEHTPUPOBAHHOMN
A30THOM KHCJIOTHI C
Menpto. KauecTBeHHbIE
peakiuy Ha HUTPaTH

COJIEH B BOJE ISt
BBITIOJTHEHUS
3aaHUM.
[InanupoBats u
OCYIIECTBIISATh Ha
MIPaKTUKE
XUMHUYECKHE
AKCIIEPUMEHTHI,
MIPOBONTH
HaOJIIOIeHN,
JIeJTaTh BBIBOIBI
0 pe3ysbTaTaM
IKCIIEPUMEHTA
IIpH NPOBEICHUU
n1a00paTOPHBIX
OTIBITOB U
MIPAKTUIECKHUX
pabot. CienoBaTh
paBUIIaM
MIOJIb30BAHUS
XUMHYECKON
MOCy01 1
1a00paTOPHBIM
o0opyI0BaHUEM a
Tak)Ke paBUiiaM
oOpareHus ¢
BEIIIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSMHU.
[IpouzBoauTe
BBIYHCIICHUS 110
XUMHYECKUM
YPaBHEHHUSIM.
YyacTBOBaTh B




HUTPHUT-UOHBI.
O3HaKOMIJICHHUE C
oOpasiamMu a30THBIX U

(hochopHBIX y10OpEeHHUIA.

JIabopaTopHBIE OIBITHI:
N3ydenue cBOMCTB
coJIell aMMOHHUS

COBMECTHOM
pabote B mape
WJIU TpyTIIE.
BricTpanBath
pa3BepHYThIE
MUCbMEHHBIC U
YCTHBIE OTBETHI C

(B3ammoielicTBHE CONCH OIOpOM Ha
aMMOHHSI CO 1IEN0YbI0). uHOPMAIIHIO U3
KauecTBeHHast peakiust pa3IUYHbIX
Ha COJIM aMMOHMSI, Ha HCTOYHUKOB, B
dhocdar-noHs! u TOM YHCJIC
U3y4YEHUE IPU3HAKOB UX WnTepHera;
HPOTEKAHUS. JieNaTh KpaTKue
[TpakTudeckas padora: Co0OMIeHUs
Ne 5. Ilonyuyenue JKOJIOTUYECKOU
aMMHaKa, U3yuyeHue ero HaIpaBJIEHHOCTH
CBOMCTB. Brruncnenus:
110 YPaBHEHUSAM
XUMHYECKHUX PEAKIUn
2.4 Obmas 11 OO61mas xapakTepucTUKa OOBSCHATH https://mob-
XapaKTEpUCTH aneMeHToB |VA-Tpynnbsl. | obmue edu.ru/
Ka Oco0eHHOCTH CTPOEHUS 3aKOHOMEPHOCTH
XUMHYECKHX aTOMOB, XapaKTEPHBIE B U3MEHEHUU
3JIEMEHTOB CTETNIEHH OKUCIICHHUS. CBOMCTB
IVA-rpynmsl. VYrnepon, aJuloTponHbIE aneMeHToB |VA-
Yrnepon n Moaudukanuu (rpadur, TPYIIIBI U UX
KpEMHUH, UX anMas, QyJuiepeH, COEIMHEHMH C
COCIMHEHMS. rpadeH, HaHOTPYOKH), Y4ETOM CTPOCHUS
bop ¢busnyeckue u UX aTOMOB.
XUMHYECKHE CBOMCTBA [Iporno3upoBars
MPOCTHIX BEILIECTB CBONCTBA
(B3aumopencTBHE ¢ XUMUYECKUX
MeTaJlJIaMH, AJIEMEHTOB —




HEMeTaJlJlaMH,
KOHLICHTPUPOBAaHHBIMHU
A30THOM U CEpHOU
kuciaoramu). [Tonsitue
00 agcopOuuu.
Kpyrosopot yrnepoaa B
npupoje. Oxkcubl
yriepoja, ux
¢busnyeckue u
XUMUYECKHUE CBOWCTBA,
JICHCTBUE HA JKUBBIE
OpraHU3MBbl, ITOJIyYEHUE

HEMETAILJIOB U UX
COETMHEHUHN Ha
OCHOBaHHUH
3aKOHOMEPHOCTEM
IIepuonnueckoit
CHCTEMHEI.
OOBACHATH
MPUYHUHHO-
CJICJICTBEHHYIO
CBSI3b: CTPOCHHE
BEIIECTBA —
CBOliCcTBa —

U IPUMEHEHHE. pUMEHEHHE —
DKoJorn4yeckue Ha NpuMepax
po0JieMbl aTMOC(epHI, COeAMHEHU I
CBSI3aHHBIE C OKCHJIOM yriepoja u
yraepona (1V). KpEMHHUSI.
VYrosbHas KUCIIOTA U €€ XapakTepru3oBaTh
COJIM, UX (PU3NYECKHE U buznueckue u
XHUMHUYECKHE CBOMCTBA, XUMHAYECKHE
HOJy4YeHUe U CBOMCTBa
MpUMEHEHHE. MIPOCTHIX BEIIECTB
Kapbonartsl, yriepoja u
THIIPOKapOOHATHI, MX KPEMHHUS U UX
cBoiicTBa. KauecTBeHHast | coenuHEeHUN
peakmus Ha KapOoHaT- (oxcuaoB

noHsl. Vicnonp3oBanue yriepoja,
KapOOHAaTOB B OBITY, YTrOJIbHOM
Me/IULIMHE, KHCJIOTHI,
MIPOMBIIIJIEHHOCTH U KapOOHATOB,
CEJIbCKOM XO3SIICTBE. OKCHJIa KpeMHUS,
[TepBoHavanbHBIE KpPEMHHUEBOM
IIOHSATHS 00 KHUCIIOTEI,
OpPraHUYeCcKUuX CHJIMKATOB),




BELIECTBaX KaK O
COEAMHEHUSX YIIIepoa:
YIJIEBOJOPOABI (METaH,
9TaH, 3TUJIEH, alleTHIIEH),
3TaHOJI, [NIULIEPUH,
YKCYCHast KMCJIOTa.
IIpupoaHbIE HICTOYHUKHU
yIJI€BOAOPOAOB (YroJib,
NPUPOIHBINA ra3, HeTh),
HPOIYKTBI UX
nepepaboTKu, UX POJjb B
OBITY U
IPOMBIIIIEHHOCTH.
[TonsTue o
OHMOJIOrMYECKH BaYKHBIX
OpPraHUYECKUX
BElIECTBaX — KUPAX,
Oenkax, yrieBojax — u
UX POJIU B )KU3HU
yesnoBeka. ENMHCTBO
OpPraHUYECKUX U
HEOpPraHUYECKUX
coequHeHuil. Kpemuui,
ero husnveckue u
XMMHYECKHE CBOMCTBA
(B3auMozelicTBrE C
MeTaJlJIaMH,
KHCIIOPOJIOM,
YTIIEPOIOM,
rajloreHaMu), MoJIy4eHue
U npuMeHeHue. Poib

CIIOCOOBI UX
MOJTYyYECHUS,
MPUMEHECHUE U
3HAYCHUC B
MIPUPOJIC U )KU3HH
YyeJIoBeKa.
Onpenensrsb
KapOoHaT- U
CUJIUKATUOHEI B
pacTBope.
OOBACHATH
CYILIHOCTh
9KOJIOTHYECKUX
po0Jem,
CBSI3aHHBIX C
HaXO0XJICHUEM
VTIIEKHUCIIOTO Ta3a
B OKpY’KaroIen
cpere.
[TonTBepxkaathb
0COOEHHOCTH
cocTaBa M
CTPOCHHS
OpPTaHHYECKUX
BEIIIECTB
puUMepaMu
MIPOCTHIX
COCITMHECHUI
(MeTaH, 9TaH,
STUJIEH, allE€THIIEH,
3TaHOI,

KPEMHHUs B IPUPOJIE U TJIULEPUH,
TexHUKe. OKcHua YKCYCHas
kpemuus (1V), KHCJIOTA).




KpeMHHUEeBasi KUCIIOTa,
CHJIMKAThI: (PU3NYECKUE
M XUMHYECKHE CBOMCTBA,
MOJIyYeHUE U
MPUMEHEHHE B OBITY U
POMBIIIIIEHHOCTH.
Baxwuerimmue
CTPOUTENIbHbIE
MaTepuaibl: KepaMHKa,
CTEKJIO, [IEeMEHT, OETOH,
KEJIe300€TOH.
[Tpo6aembr 6e30macHOro
UCTIOJIb30BaHUS
CTPOUTENBHBIX
MaTepUajoB B
MIOBCEIHEBHOM JKU3HH.
bop. Ocobennoctu
cTpoeHus aroma. Oo1ue
MPEJICTaBICHUS O
(bU3MIEeCKuX 1
XMMHYECKHUX CBOMCTBAX.
bopnas kucnora.
DKCTepuMEHTAIbHOE
W3YYCHHE BEIIECTB H
SIBJIEHU
HemoHcTpanuu: Moaenu
KPUCTAIITUIECKHIX

NnnroctpupoBarts
B3aHMMOCBS3b
HEOPraHUYECKUX
COETUHEHUN
yriiepojia u
OpraHUYECKUX
BCIICCTB.
OnuceIBaTh PoOJIb
O€JIKOB, KHUPOB U
YITIEBOJIOB B
(YHKIMOHUPOBAH
WM SKUBBIX
OpraHU3MOB.
Hcnonb3oBaTh
MEPUOINYECKYIO
TabIuIy u
Ta0IUIy
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHUI U
coJieil B BoJie AJIs
BBIIIOJTHCHUS
3aJaHuH.
IIpoBonTh
BBIYHCIICHHS
Macchl (o0bema;
H.Y.) IPOAYKTa

pelIeToK ajmMasa, peaKIuu 1mo
rpaduta, MOJIEKYJIbI JTaHHOM Macce
¢dynnepeHa. (0O6bemy)
O3HaKOMIICHHE C HCXOIHOTO
MPOIIECCOM aJICOPOITUU BEIIECTBA,
PacTBOPEHHBIX BELIECTB coJiepKaliero
AKTUBUPOBAHHBIM YTJIEM OTIPEICTICHHYIO




U yCTPOHCTBOM
IPOTUBOTA3a.
O3HakoMJIEHHE C
oOpa3amu NpupoIHBIX
KapOOHATOB H
CUJIMKATOB, C
NPOAYKLIHEN
CUJIMKAaTHOMN
MPOMBIITUICHHOCTH.
Komnexkuus «Hedts u
HEPTETIPOAYKTH».
Mogenu MoneKyJ
OpPraHMYECKUX BEILECTB.
Buneomarepuaiisr:
CHJIMKaTHasl
POMBIIUIEHHOCTb.
JlaGopaTOpHBIE OTBITHI:
[Tonyuenue, cobupanue,
pacrno3HaBaHHE U
HU3y4YEHUE CBOMCTB
YIJIEKUCIIOTO ra3a.
N3ydyeHue B3auMHBIX
IIPEBPAILCHUI
KapOOHATOB U
THJIpOKapOOHATOB.
[IpoBenenue
KaueCTBEHHBIX peaKuid
Ha KapOoHaT- U CUJIMKAT-
WOHBI U U3yUEHUE
MIPU3HAKOB UX
MPOTEKAHUS.
[IpakTraeckue pabOTHI:
Ne 6. [lonyuenue okcuaa
yraepona (IV) u

MacCOBYIO JI0JIO
MpUMECEH.
[ImanupoBats u
OCYIIECTBIATH Ha
MIPAKTUKE
XUMHYECKHE
IKCIIEPUMEHTHI,
MIPOBOANTD
HaOII0ICHUS,
JIeNaTh BBIBOIBI
0 pe3yJibTaTaM
AKCIIEPUMEHTA
IIPH POBEICHUU
J1a00paTOPHBIX
OIIBITOB U
MPAKTHYECKUX
pabot. CrenoBath
TIpaBHJIaM
MOJIb30BaHUS
XUMHUYECKON
MOCYyZ01 U
1a00paTOPHBIM
000pyI0BaHUEM,
a TaKKe MpaBHIaM
oOparieHus ¢
BEIICCTBAMH B
COOTBETCTBHH C
WHCTPYKIHSIMH.
VYyacTBOBaTh B
COBMECTHOM
pabote B Manoi
rpymme.
Ucnonb3oBath
IIPU BBITIOJIHEHUU




H3Y4YEHHUE €ro CBOUCTB.
Ne 7. Pemienune

Y4EeOHBIX 3aaHHIA
U B Iporiecce

HKCIEPUMEHTATBHBIX HCCIIEI0BATEIIBCK
3a/1a4 1o TemMe Oii IeSITeNIbHOCTH
«Baxnenmue HAy4HO-
HEMETaJUIbl U X MOMYJISIPHYIO
COCIMHEHUS. JIUTEpaTypy
Boruncnenus: maccobl XUMHYECKOT0
(oObema; H.y.) IPOAYKTA | COJCpIKAHUS,
peaKIuu Mo JaHHON CIPaBOYHbIE
Mmacce (00beMy) MaTepuabl,
UCXOJHOTO BEIIEeCTBA, pecypchl
cozepIKaIlero WNHrepHera
OTpeIeNICHHYIO
MacCOBYIO JIOJIIO
npumecei
Utor 33 Uroro no 33 Hroro mo pazgeny | https://mob-
0 1o pasueny edu.ru/
pazne
Iy
Paznen 3. Mertasuibl 1 UX COEAMHEHUS
3.1 OO6ume 5 OO11ast XapakTepUCTHKA PackpbiBath https://mob-
CBOMCTBa XUMHUYECKHUX JJIEMEHTOB CMBICIT edu.ru/
METaJIOB — METaJIJIOB Ha H3Yy4aeMBbIX
OCHOBAaHUU MX MOHATHHA 1

MOJIOKEHHUS B
[Tepuonnueckon
CUCTEME XUMHUYECKUX
anemenTtoB J[.1.
MeHieneeBa u CTpOEHUS
aToMOB. Metamisl A- n
Bb-rpynn. Ctpoenue
MPOCTBHIX BEIIECTB —
METaJUIOB.

MIPUMEHSATD 3TU
MTOHSTHUS TIPH
OITMCaHUH
CBOWCTB BEIIECTB
H UX
MPEBPAILICHUH.
OOBICHATD
oOmme
3aKOHOMEPHOCTHU




Merammueckas CBs3b U
MeTajIn4ecKas
KpHUCTaJlJInyecKas
pereTka (IpUMUTHBHAS
KyOunueckast, 00beMHO-
LIECHTPUPOBAHHAS
KyOHnueckas,
IpaHelleHTPUPOBAaHHAs
KyOuueckas,
reKcaroHajibHas
IUIOTHOYIIAaKOBaHHAs ).
3aBUCUMOCTh
(hM3HUECKUX CBOWCTB
METaJUIOB OT CTPOCHMS
KpPUCTAJLJIOB.
DNEeKTPOXUMHUYECKHIH
P HaPSKEHUI
MetaiioB. OO0miue
XMMHUYECKHE CBOWCTBA
MetaiioB. O0miue
CMOCOOBI NOTYYEHHUS

METaJIJIOB, METAJLTypIHsl.

DJIEKTPOIIU3 PACILIABOB
Y pacTBOPOB COJIEN KaK
OJIMH U3 CII0CO00B
MTOJTY9ICHUS METAJIJIOB.
ITonsTHE O KOppO3UHU
METaJJIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI X OT
koppo3uu. CruiaBsbl
(cranp, 4yTyH,

TIOpATIOMUHHAM, OpOH3a).

IIpuMeHeHne MeTaIIOB
Y CIIJIAaBOB B OBITY U

B U3MCHCHUH
CBOICTB
3JIEMCHTOBMETAILI
OB U HUX
COCIUHCHHIH C
YYETOM CTPOCHUS
HX aTOMOB.
[Iporno3upoBarb
CBOICTBa
XUMHYECKHUX
3JIEMCHTOB-
METAJIOB U UX
COCIMHCHHI Ha
OCHOBaHHH
3aKOHOMEPHOCTEN
[Tepuoanueckoit
CHCTEMBI.
XapakTepru3oBaTh
CTpPOEHHUE
METAJIOB, 00IIHe
buznueckue u
XAMUYECKHE
CBOMCTBa
METAJIJIOB.
Xapaktepus3oBaTh
001111e CIOCOOBI
MOJTyYEHUs
METAJIJIOB.
OOBIACHATD
3aKOHOMEPHOCTH
MIPOLIECCOB
AJIIEKTPOIU3A
pacruiaBoB U
pacTBOpPOB HA




MPOMBILIJIEHHOCTH.
DKCrepuMEeHTAIbHOE
M3y4YEHHUE BEIECTB U
SIBJICHU
JeMoHcTpanuu:
O3HakomIIeHUE C
oOpa3iamMu MEeTalioB U
CILTIaBOB, UX
(buznuecKuMu
CBOMCTBaMH.
MoaenupoBanue
METAJTTNYECKON
KPUCTaJUIMYECKOU
PEILIETKH.
Bzaumopeiicterue
METaJJIOB C BOJIOMH, C
pacTBOpaMu COJIEN 1
KHCIIOT. DJIEKTPOIIN3
pacTBOpPOB CONEH
(xnopuna meu (1) n
nonuaa kanus). OnbITHI,
WUTIOCTPUPYIOIIINE
KOPPO3HI0 METAJIOB U
3aIUTY METANIOB OT
KOppPO3UH.
JlaGopaTopHBIE OTIBITHI:
O3HakoMIJIEHHE C
(buzmIecKkuMu
CBOMCTBaMH METAJIJIOB.
N3yuenne
B3aUMOJEICTBUA
METaJJIOB C BOJIOMH, C
pacTBOpamu CoJIeh U
KHUCJIOT. Berunciienust:

OCHOBE
AIEKTPOXUMHUECK
oro psj
HanpsH>KeHUH
METaJIOB,
COCTaBIISATh
MPOCTHIE
ypaBHEHUS
AIEKTPOJIN3A.
OnuceiBaTh
CITOCOOBI 3alUThI
METAJLJIOB OT
KOPPO3HH.
OOBsACHATH HA
npuMepax
CYILIHOCTh
SKOJIOTHYECKUX
npobiem,
BBI3BAaHHBIX
3arpsi3HEHUEM
OKPY’KaIoIleH
Cpellbl MeTaJlIaMu
U UX
COCIMHEHUSIMH.
Hcnons30BaTh
MEPUOTUUECKYIO
TabIuILy, TaOIUILY
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHUI U
CoJIell B BOJIE,
AIEKTPOXUMHUECK
Ul psn
HanpsHKEHUH




cocTaBa cMmecei ¢
HCIIOJIb30BaHUEM
pelIeHUs! CUCTEM
ypaBHEHUU*; 110
ypaBHEHUSM
3JIEKTPOJIM3a pacIyiaBOB
U PacCTBOPOB BEIIECTB;
pa3JIMYHbIC TUIIBI
BBIYHCIICHHUH 110
YPaBHEHUSAM
XUMHYECKHUX PEaKIUI

METaJIIOB JIJIs
BBIIIOJTHEHUS
3aJIaHUil.
Cnenosath
npaBuamM
Oe3omacHoOM
paboThI B
nabopaTopuu Mpu
HCII0JIb30BaHUU
XHUMHYECKOH
MOCYIbI
000pyI0BaHUS.
[IpoBoauTH
BBIYMCIIEHHS 10
XUMHYECKUM
YPaBHEHUSIM.
VY4yacTBOBaThH B
COBMECTHOM
pabote B mape
WJTU TpYTIIE.
BeicTpauBats
pa3BEepHYTHIE
MMMCHMEHHBIC U
YCTHBIE OTBETHI C
ONOpOK Ha
nH(pOpMaLIHIO U3
yueOHHUKa,
CIIPaBOYHBIX
MaTepuajioB U
JIPYTHX
HCTOYHUKOB,
IrPaMOTHO
HCIO/Ib30BaTh
W3y4YECHHBII




HOHSTUHHBIA
amnrapar Kypca
XHMHH,

CONPOBOXK/IATh
BBICTYILJICHHE
Mpe3eHTalnen
3.2 Baxneiimue 15 Mertannel A-rpyni. OOBSCHATD https://mob-
METaJUIBI U BX Illenounbie METaJIbL: ooO1mume edu.ru/
COCIMHCHHUS IIOJIOJKCHHE B 3aKOHOMEPHOCTH
Ilepuonuueckou B U3MECHECHUH
CHCTEME XMMHYCCKHX CBOICTB
anemenToB .1. 2JIEMEHTOBMETAIL
MenpeneeBa, CTpOEHUE OB U UX

UX aTOMOB, HaXOXK/ICHUE
B nipupoje. dusnyeckue
U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U
KaJus), MOJIy4eHHUe.
OKcHIBI U THAPOKCHUIBI
HATpHS U KaJusl.
[IpumeHeHne memoYHbIX
METaJJIOB U UX
COEMHEHUM.
buonoruueckas ponb
HaTpUs U KaJlus.
[[lenoyHO3EMENLHBIE
METaJIJIbl MarHui u
KaJIbLIMI: TIOJIO)KEHHUE B
[Tepuonnueckon
CUCTEME XUMHUYECKUX
anemenTtoB J[.1.
Menpeneesa, CTpOEHUE
HX aTOMOB, HaXO0X/JICHUE
B npupoje. Pusznueckue

COETUHEHUN B
TpyIIax ¢ y4eToM
CTPOEHHUSI UX
aTOMOB.
[Iporuo3upoBath
CBOICTBa
XHUMHYECKHUX
DJIEMEHTOB U UX
COCJIMHEHHUIN Ha
OCHOBaHHH
3aKOHOMEPHOCTEN
[Tepuoanueckoit
CHCTEMBI
XAMHAYECKHAX
3JICMCHTOB.
VcranaBiauBaTh
MPUYUHHOCIIECTB
€HHYIO CBSI3b:
CTpPOEHHUE
BEIlleCTBa —
CBOMCTBA —




U XMMHYECKHE CBOMCTBA
MarHus U KaJbLHUs.
Baxwuerimmue
COECIMHEHUS KaJbLUs U
MarHus (OKCH/I,
TUIPOKCHI, COJIN),
CBOMCTBA, IPUMEHEHUE.
KectkocTb BOJbI
CIIOCOOBI €€ YCTpaHEHUSI.
KpyroBopot kanbuus B
npupoie. AJFOMUHUIMA:
MOJIOKEHUE B
[Tepuonnueckon
CUCTEME XUMHUYECKUX
anemenToB /[.M.
Menpeneesa, CTpoeHUE
aToMa, HaX0>KJICHHE B
npupoje. Puznyeckue u
XMMHYECKHE CBOMCTBA
AITFOMUHMSL.
AmdorepHble cBOCcTBa
OKCHJIa ¥ THIPOKCUIA
amomunus. [Ipumenenue
QIIOMHUHUS U €T0
criaBoB. Metasuisl b-
rpynn. OOuiast
XapaKTEePUCTHKA
MeTauioB b-rpynn
(OOOYHBIX TOATPYIII):
MIOJIOKEHUE B
[Tepuonnueckon
CUCTEME XUMHUYECKUX
anemeHToB ..
Menneneesna,

MPUMECHEHHUE —
Ha IpUMepax
M3y9aeMBbIX
BEIIECTB.
Xapakreprus3oBaTh
(buznveckue u
XUMHUYECKHE
CBOMICTBA
MPOCTHIX BEIIECCTB
METaJIJIOB U
COEMHEHUI
(oKkcuaoB,
THJIPOKCHJIOB,
coJieii), CrocoObI
WX TOTYYCHHS,
MpPUMEHEHUE U
3HAYCHHE B
MIPUPOJIC U KU3HH
YeloBeKa.
Jloka3bIBaTh
amM(oTepHbIN
XapakTep OKCHJIOB
U TUJIPOKCHUJIOB
QTFOMHHHSI, IIHHKA
1 JKemesa.
IIpoBonTH
KaueCTBEHHbBIC
peaKIuu JIs
pacrmo3HaBaHUs
W3YYCHHBIX
BEIIIECTB
(KaTHOHOB
METAJIOB).
OOBsCHATH Ha




0COOEHHOCTH CTPOCHHS
aTomoB. SIBenne
«TpOBaJIa» JEKTPOHA HA
puMepe CTPOCHUS
aTOMOB XpOMa, MEJIH,
cepebpa. BaneHntHbie
COCTOSIHHMS aTOMOB (-
9JIEMEHTOB, CTEIEHU
OKHCJIEHHSI aTOMOB B
COEINHEHMX.
3aBUCHMOCTb KHCJIOTHO-
OCHOBHEBIX CBOMCTB
OKCHJIOB U THIIPOKCH]IOB
METAJUIOB OT 3HAYECHUS
CTEIEHH OKUCIICHHS
3JIEMEHTa B COCAUHCHHH
(Ha mpumepe
COEIMHEHUI XpoMa).
[TepBoHauyanbHbBIE
MIPEJICTABICHHSI O
KOMILIEKCHBIX
coequHEHHAX. Menp u
cepebpo: cTpoeHwHe
aTOMOB, CTEIIEHU
okucieHus. OOmue
KpaTKHE TIPEJICTaBICHHUS
0 pusmueckux u
XUMHYECKHX CBOMCTBAX
MIPOCTHIX BEIIECTB
(B3auMozelicTBrE C
KUCJIOTaMH-
OKHCTTUTENSIMU), 00 UX
OKCHJIaX, TUAPOKCUIAX U
COJISIX, UX IPUMEHCHHH.

npuMepax
CYLIHOCTh
IKOJIOTHYECKUX
po0Jem,
CBSI3aHHBIX C
HaXO0XJICHUEM
COEAMHEHUI
METaJIJIOB B
OKpY>Karolen
cpene.
[InanupoBath 1
OCYIIECTBIAThH Ha
MIPAKTUKE
XUMHYECKHE
IKCIIEPUMECHTHI,
MIPOBOANTH
HaOII0IEHUS,
JIEJTaTh BBIBOIBI
0 pe3ynbTaraM
IKCIIEPUMEHTA
MIPH NPOBEICHUU
1a00paTOPHBIX
OTIBITOB U
MPAKTUICCKHX
pa0or.
[IpouzBoauTe
BBIYHCIICHUS 110
XUMHYCCKHM
YPaBHEHHUSIM.
VYyacTtBOBaTh B
COBMECTHOM
pabote B mape
WJIH TPYTITIE.
Hcnonb3oBath




[IpencraBnenus o6
aMMHaYHbIX KOMILIEKCaxX
cepebpa 1 MeaH.
KauecTtBeHHbIe peakunu
Ha KaTUOHBI Meau (2+) n
cepebpa. [{unk:
CTpPOEHHE aToMa,
CTENIEHb OKUCIICHUS.
XapakTepucTuka
(bU3UIECKUX 1
XHUMHYCCKHUX CBOICTB,
IpUMEHEHUE,
am(oTepHbIE CBOICTBA
OKCH/JIa ¥ TUIPOKCUJA.
KauectBeHHbIE peakiun
Ha KaTUOHBI [IUHKA.
Kenezo: crpoenue
aToMa, CTETIeHU
OKHCJICHUH.
Haxoxnenue B npupoe.
dusnyeckue u
XUMHYECKHE CBOMCTBA
XKele3a, IPUMEHEHHUE.
buonornyeckas posup
xkene3a. OKCUIbI,
TUAPOKCUABI M COJH
xenesa (I1) u xxenesa
(M), ux cocras,
CBOICTBA U NOJTyYEHHUE.
KauecTBenHsble peakuyun
Ha KaTHOHBI kelne3a (2+)
u xenes3a (3+). UyryH u
CTaJIb — CILJIaBBI XKeJe3a.
IIpon3BoOaCTBO UyryHa 1

MIPU BBITIOJIHEHUU
y4eOHBIX 3aJaHUI
U B IIpoliecce
HCCIIEN0BATENLCK
OH IeSITEIbHOCTH
Hay4HO-
MONYJIAPHYIO
JTUTEpaTypy
XHUMHYECKOTr0
coJiepKaHus,
CIIPaBOYHBIC
MaTepuabl,

pecypcbl
HNuTepuera




cTalM. DKOJOTHYSCKHE
po0JIEMBbI, CBSI3aHHBIE C
METaJUTypru4eCKUMU
MIPOU3BOJACTBAMU
DKCrepUMEHTAIBHOE
M3y4YEHHE BEIECTB U
SIBJICHUI
JlemoHcTpanuu:
BiamMmoeiicTBue ¢
BOJIOM HATpHUs U
Kajbus. OKpaluBaHue
IUIaMEHU HOHAMH
HATpHS, KaJus U
KaJIbIIHS.
BsanmoneiicTBre okcuaa
KaJIbLIUSI U HATPUS C
Bomoi. B3aumonelicTeue
aIIFIOMUHUS C BOJOMH, C
HOJIOM, KHCIIOTaMHU U
IIeI09aMH.
Buneomarepuaisi:
MeXaHHJecKast
MPOYHOCTh OKCUIHOU
IUIEHKH aJIOMHUHMUS,
TOpEHUe Keye3a B
KHUCJIOPOJIE U XJIOPE.
JIaGopaTopHbIE ONBITHI:
O3HaKOMIJICHHE C
o0pa3iamMu u3y4aeMbIX
METAJIJIOB, HX
MPUPOJIHBIX COEAMHEHUMN
H CIUIaBOB.
BzaumoneticTeue
TUJPOKCHUJIOB HATPHS U




KaJIbIUs C OKCHIOM
yraepona (IV) u
KHCIIOTaMHU.
Hccnenosanne cBOUCTB
KapOOHATOB U
TUAPOKApOOHATOB
KaJbIIMs, )KECTKOM BOJIBL.
N3yuenue npoieccon
MOJIYYSHUS THAPOKCUIOB
JKenesa, nX XMMHYECKUX
cBoucTB. M3yuenue
MIPU3HAKOB IIPOTEKAHUS
KauEeCTBEHHBIX PEaKIUi
Ha MOHBI (Mar"us,
KaJIbLWs, aTFOMUHUS,
IIUHKA, jkefe3a (2+) u
xenesa (3+), meau (2+).
UccnegoBanme
amM(pOTEepPHBIX CBOWCTB
TUAPOKCH/IA aTIOMHUHHS,
ruapokcuaa xpoma* (1)
Y TUAPOKCHJIA ITMHKA
[IpakTuyeckue pabOTHI:
Ne 8. XKecTkoCTh BOJBI H
METO/bI €€ YCTPAHECHHUSI.
Ne 9. Pemenue
SKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeEME
«Baxkneine MeTaibl 1
HX COCIUHEHUS.
Brruucnenus: cocraBa
cMecel ¢
HCIIOIb30BaHUEM
pEIIEHHS] CUCTEM




ypaBHEHMI*; pa3nuyHbIe
THIIbI BEIYMCIICHUH 110
yYpaBHEHHSIM
XMMHYECKUX peaKkIui

HUtor
0 110
paszne
Iy

20

Paznen 4. Xumus u okpy»Karomas cpeaa

4.1

BemectBa n
Marepuabl B
JKU3HHA
YeJIOBEKA.
OCHOBEI
9KOJIOTHYECKO

51
rpaMOTHOCTH

5

BemectBa u maTepuais
B IIOBCEIHEBHOM XKU3HU
4yenoBeka. Baxkuelne
BEIIIECTBA U MaTE€PHUAJIbI,
o0nacTH ux
IPUMEHEHUS.
bezomacHoe
HCIIOJIL30BaHUE BEIIESCTB
U XUMUYECKUX peaKIuil
B ObITy. [lepBas momorb
IPU XUMHYECKHUX
0’KOTaX U OTPABJICHUSIX.
Hosblie maTepuainsl u
TexHosioruu. [IpuHIUIBI
«3CICHOM XUMUN.
OCHOBEI 3KOJIOTHYECKOH
rPAMOTHOCTU. XUMUS U
370pOBbE. 3HAUCHUE
M3y4aeMbIX XUMHUUYECKHUX
9JIEMEHTOB U HUX
COCIUHEHMH JIJIs
(byHKIIMOHUPOBAHUS
OpraHu3Ma 4eJoBeKa.
[TonsiTue o 3m0poBOM
o0pase JKHU3HH.

PackpriBath
CMBICII
M3y4aeMbIX
MIOHSTHH.
XapakTepu3oBaTh
POJIb XUMHUU B
pa3IMYHBIX
chepax
JIeSITeIIbHOCTH
JIIO/IeH, OCHOBHBIE
BCIIECTBA U
MaTepuabl,
MIPUMEHSIEMBIE B
KU3HU
COBPEMEHHOTO
yeJIoBeKa.
OOBIACHATD
YCIIOBHS
0e30I1acHOro
HCIOJIL30BaHUS
BCIISCTB U
XUMHUYECKHX
peakuuii B ObITY.
VYMeTh OKa3bIBaTh
MIEPBYIO MOMOIIIb

https://mob-
edu.ru/




XuMH4ecKoe
3arpsi3HEHUE
OKPYXAaIOIIEH CPeabL.
DKOJIOTHYECKHUE
MPOOJIEMBI, CBSI3aHHBIC C
COETMHEHUSIMU
yIiepoaa, a3oTa, Cepbl,
TSKEJIBIX METAIIJIOB.
ITonstue o ITJIK. Posb
XUMHH B PEIICHUN
9KOJIOTUYECKUX
npo0Jem.
DKcrepuMEeHTaIbHOE
U3y4EHUE BEIIEeCTB U
SIBJICHU
JeMoHcTpauuu:
Komnexkuuu o6pasion
MaTepuaioB
(cTpoutenbHbIC
MaTepuabl, CIUIaBbI
METaJIOB, TOJIMMEPHbIE
MaTepuasbl).
[IpesenTanuu u
BHJIEOMAaTEPHAIIBI TIO
teme. JlaboparopHsie
onbIThl: Onipenenenue
KHUCJIIOTHOCTH
MPUPOTHBIX BOJI.
MopaenupoBanue
nporiecca 00pa3oBaHUs
KHUCJIOTHOTO JOXKIs,
W3Yy4YEeHHE ero
BO3JECHCTBUS HA
MaTepuabl

MIPH XUMUYECKHX
0’Korax u
OTpaBJICHUSIX.
OOBACHATH
CYILIHOCTh
METO/IOB OXPaHbI
aTMocdepsl,
BOJIHBIX U
3eMEIIbHBIX
PECYPCOB OT
3arps3HCHUM.
AHanuzupoBaTh U
KPUTHICCKH
OIICHUBATh
UH(POPMAIIHIO O
BIIMSIHUU
MTPOMBIIIIIICHHOCT
1, CeITbCKOTO
XO035MCTBA,
TpaHCIIOpTa Ha
COCTOSIHUE
OKpY>Karomeu
Cpelbl.
Hcmons30BaTh
XUMHYECKHE
3HAHUS B
MMOBCETHEBHOM
KU3ZHU IS
oOecrieueHus
0C30ITaCHOCTH U
COXpPaHEHUS
3I0POBBS TIPH
oOparieHuu ¢
npenaparamMmu




OBITOBOM XMMHUHU,
JUISL COXpaHEHUS
OKpY>Karollen
cpenbl. [lomyauts
MIPEJICTaBICHUS O
MPaBUILHOM
HCII0JIb30BaHUH
U3YYCHHBIX
BEILIECTB U
MaTepuasoB
(MHHEpaJbHbIE
ya0OpeHus,
MeTaJUIbl U
CILIaBbI) B OBITY,
CCJIBCKOM
XO035MCTBE, Ha
MIPOU3BO/ICTRE.
Hckats u
aHAIIM3UPOBATh
nH(pOpMaLIHIO O
CBOMCTBax
BEILIECTB,
MMEIOIINX BaKHOE
MTPOMBIIIIIICHHOE
3HAYCHHE, U
XUMHYECKUX
peaxusx,
JIeXKAIIHNX B
OCHOBE
MTPOMBIIIIICHHBIX
Croco0oB

MOy YEHUS
BEILIECTB, B IIEJIAX
onpeeaeHus




palMOHATBHBIX
MOJIXOJIOB K
HCII0JIb30BAaHUIO
MIPUPOTHBIX
pecypcoB.
[Ipunumath
y4acTue B
00CyKIeHUU
poosieM
XUMHYECKOH U
JKOJIOTHYCCKOM
HaIpaBJICHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO
IMO3HUIIHIO 110
npobieme u
npeaiaraTh
BO3MOXXHBIE TTYTH
€€ peLlEHUs.
CosnmaBsath
MMHUChbMEHHBIE U
YCTHBIE
COOOIIEeHUS,
pedepartsl,
JIOKJIaIbI,
MIpe3eHTAINH TTPH
BBITIOJTHEHHH
y4eOHBIX 3aJaHUI
U B IIpoliecce
MIPOEKTHO-
HCCIICA0BATEILCK
OU IEATENBbHOCTH.
Hcmons30BaTh
MIPEACTABIICHUS O




chepax
npodeccuoHanbHO
U IeATEIBbHOCTH,
CBSI3aHHBIX C
HayKOH U
COBPEMEHHBIMHU
XUMHYECKHUMH
TEXHOJIOTUSIMU,
KaK OCHOBY JIst
paccMOTpeHHs
XUMUHU B KQ4€CTBE
cdepsl cBoCH
Oymymei
npodeccuoHanbHO
W IeATEIIbHOCTH U
JUIsl OCO3HAHHOTO
BbIOOpA XUMUU
KaK MpOpUIBHOTO
npeaMeTa npu
nepexo/ie Ha
YPOBEHB CPEJTHETO
o0miero

o0pa3oBaHMs
Paznen 5. O6o0uieHne 3HaHUH
5.1 [ToBTOpEeHME U [lepuoanueckuii 3akon u | IIporHo3upoBaTh https://mob-
00001eHune [lepuonnyeckas cucrema | CBONCTBa edu.ru/
3HAHHUN XMUMHYECKUX 3JICMEHTOB XUMHUYECKHX
OCHOBHBIX B CBETE MPECTABICHUI AIIEMEHTOB M UX
paszuenos O CTPOCHHS aTOMa. COCTMHEHUI Ha
KypcoB 8—9 3aKOHOMEPHOCTH B OCHOBaHHHU
KJIACCOB W3MEHEHNHN CBOVCTB 3aKOHOMEPHOCTEN
XMMHUYECKHUX 3JICMEHTOB [eproandeckoii
U UX COCMHEHH B CHCTEMBI.
NepUOJaX U TPYIIaXx. OmnuceiBaTh




CrpoeHue BelecTsa B
TBEPJIOM, KUIKOM U
ra3oo0pa3zHoOM
coctosiHuM. Bunbl
XUMHYECKOMU CBS3H.
3aBUCUMOCTbH CBOMCTB
BEILIECTBA OT TUIA
KPUCTAIITNYECKON
pEIIeTKU U BUJIA
XUMHYECKOHN CBSI3H.
Knaccudukanms
XUMHYECKHUX PeaKIHii Mo
pa3IUYHBIM IPU3HAKAM.
[IpornosupoBanue
BO3MOXKHOCTH
POTEKaHUs
XUMUYECKUX
MPEBPAILICHUH B
pa3NMYHBIX YCIOBUSX Ha
OCHOBE IPEJICTABICHUI
XUMUYECKON KMHETUKHU U
TEPMOJIUHAMHUKH.
XUMHUYECKUE PEAKIIUU B
pactBopax. ['maponu3
cosieil. Peakuun
OKHCTICHUS-
BOCCTaHOBJICHUSI.
Onektposn3. CBoMCTBa
KHUCJIOT, OCHOBaHUI 1
COJIEH B CBETE
MIpeICTaBICHUH 00
BJIEKTPOJIUTUYECKON
JUCCOIMAIUU U
OKHUCJIUTEIHHO-

XUMUYCCKHE
CBOICTBA BEIICCTB
Pa3IUYHBIX
KJI1aCcCOB,
MOATBEPKIAThH
CBOICTBa
npuMepamMmu
ypaBHEHUU
peaKkuuii HOHHOTO
oOMeHa U
OKHCJIUTEIILHO-
BOCCTaHOBUTEIbH
BIX PEAKLIUM.
[Iporno3upoBarb
CBOICTBA BEIICCTB
B 3aBHUCHUMOCTH OT
UX CTPOCHHUSI.
IIporao3zuposats
BO3MOXKHOCTH
MPOTEKAHUS
XUMHYECKHUX
MPEBPAILCHUI B
pa3IUYHBIX
YCIIOBHSIX.
[IpousBoauTh
BBIYMCJICHHS I10
XUMHYECKUM
YpaBHEHUSIM.
Y4yacTBOBaTh B
COBMECTHOM
pabote B mape
WJIY B Tpynie




BOCCTaHOBUTEIIBHBIX
peaKkuusx.
DKCrepUMEHTAIBHOE
HU3y4YCHUE BEIIECTB U
sBieHun Ilpaktuyueckue
paboter*: Ne 10.
Pemenue
SKCIIEPUMEHTATbHbBIX
3aj1a4 1o TemMe
«XUMHYECKHUE
peakmumy. Ne 11.
Pemenue
3KCIIEPUMEHTAIbHBIX
3aJa4 1o TeMe
«MeTaibl, HeMETaJIbI
M UX COCOUHEHUS

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

11




KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunyectBo yacos DJIEKTPOHHbIE
Ne Hdara uudgposbie
B Tema ypoka KoHTDOIB
n/n yp Bcero 06 POILHBIC HpﬁaKanecmle u3ydeHusi | oOpa3zoBaTesbHbIE
adorhb
p I padoThI pecypes
1 IIpeamer xumun. Ponp XUMUM B )KU3HU 1 https://mob-edu.ru/
4eJI0BEKa . XMMHUsL B CHCTEME HAYK.
Tena u BemecTBa. PU3NUYECKHUE U XUMUYECKHE https://mob-edu.ru/
2 cBoMcTBa BemecTs. dusnyeckue u 1
XUMHUYECKHE SBJICHUS
IIpencraBieHus 0 HAy4YHOM ITIO3HAHUU HA https://mob-edu.ru/
SMIMPUYECKOM YPOBHE: Ha0JIIO/IEHNE,
3 WU3MEpPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHUE. 1
[TonsiTve 0 MeToax paboThl C XUMHUYECKUMHU
BemecTBamu. O60py10BaHNE NIKOJIBHOM
XUMHUYECKOH J1abopaTopuu
[Ipaktuueckas padora Ne 1 o teme "IlpaBumna https://mob-edu.ru/
4 paboThI B 1abopaTopun U MPUEMBI 0OpaIICHHS 1 1
¢ J1abopaTopHbIM 000pyaOBaHHEM "
5 YucTeie BemecTBa u cMecH. CriocoObI 1 https://mob-edu.ru/
pas3fesieHus: cMecer
[TpakTuyeckas padora Ne 2 o Teme https://mob-edu.ru/
6 "Paznenenne cmeceit (Ha mpuMepe OYUCTKH 1 1
OBapeHHoM conn)"
v ATOMBI U MOJIEKYJIBI. XUMUYECKUE DIIEMEHTBHI. 1 https://mob-edu.ru/
IIpocThle U CIIOXkKHBIE BEIIECTBA
8 Xumuuaeckas hopmysia. BaqeHTHOCTh aTOMOB 1 https://mob-edu.ru/
XMMHUYECKHX 3JIEMEHTOB
9 Omnpenenenne BaJICHTHOCTH aTOMOB T10 1 https://mob-edu.ru/




dbopmysaM OMHAPHBIX COCTMHEHHM

10 OTHoOcHUTENbHAs aTOMHAs Macca. https://mob-edu.ru/
OTHOCHUTEIbHAsT MOJIEKYJISIpHAsI Macca
Brruucienuss OTHOCUTEIIBHON MOJIEKYJIIPHON https://mob-edu.ru/
11 MacChl BEIIECTB, MOJISIPHOM MacCChl, MacChl
BCIISCTB 1 KOJIMYECTBA BEIICCTBA
12 MaccoBas 1ot XUMHYECKOT0 dJIEMEHTA B https://mob-edu.ru/
COCIMHCHUU .
13 KoimmuectBo Bemecrsa. Moib https://mob-edu.ru/
14 B3anmocBsI3b KOJIMUYECTBA, MACChI U YKCa https://mob-edu.ru/
CTPYKTYPHBIX €IMHUII BEIIECTBA
15 MomnsipHast Macca CMECH BEIIECTB https://mob-edu.ru/
16 MonbHas 7079 XUMUYECKOT0 dJIEMEHTA B https://mob-edu.ru/
COCIMHEHHH
17 Haxoxnaenue npocreiimeit Gpopmyibt https://mob-edu.ru/
BEIISCTBA 10 MOJIbHEIM JIOJISIM DJICMEHTOB
XUMHUYECKUE ABICHUA. XUMUYECKask PEaKIus https://mob-edu.ru/
18 U e€ pu3HaKK . 3aKOH COXPaHEHHUs MaCChl
BEIIIECTB
ATOMHO-MoJeKyIsipHas Teopusi. XKu3Hb u https://mob-edu.ru/
19 nearenbHOCTh M. B. JIoMoHOCOBa.
XHWMHUYECKUE YPABHEHMSI.
20 Tumbl XUMHUYECKUX pEaKIINil https://mob-edu.ru/
Pacuérbl M0 XUMHUYECKUM YPaBHEHUAM https://mob-edu.ru/
21 KOJIMYECTBA U MAcChl HCXOJHBIX BEIIECTB HIIU
MPOJIYKTOB PEaKIIUU
Brruucnenus 1o ypaBHEHUSIM XUMHYECKOU https://mob-edu.ru/
29 pEaKIMn: KOJIMYECTBA BEIIECTBA, MACCHI 1O

M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB MM NPOAYKTOB PEAKIIHH




Brruuciienus o ypaBHEHHSIM XUMHUYECKON https://mob-edu.ru/
23 pEeaKIMK: KOJIMYECTBA BEIIECTBA, MACChl 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEareHToB WK MPOJIYKTOB PEaKIIUU
24 O0001Ienre U cucTeMaTH3alNsl 3HAHUI https://mob-edu.ru/
o5 KonTponbras padora Ne 1 mo reme "Bemiectsa https://mob-edu.ru/
Y XUMHYECKHUE peaKiuu"
26 Bo3nyx — cMmech razos. Ilonsarue o raszax. https://mob-edu.ru/
3akoH ABorajipo. MossipHbIil 00bEM razoB
Brrauciaenust 00n€Ma, KOJIUYECTBA BEILIECTBA https://mob-edu.ru/
27 ra3a 1o U3BECTHOMY €ro KOJIHUYECTBY
BEIECTBA, 00BEMY
28 OTHOCuUTEIBHAS TIIIOTHOCTh Ta30B https://mob-edu.ru/
BbIuncieHnss OTHOCUTEIBLHON MOJIEKYJIIPHON https://mob-edu.ru/
29 MAacChI Ta3a 10 U3BECTHON OTHOCHTEITHLHOU
MJIOTHOCTHU
30 OOBbEMHBIE OTHOIIIEHUS TA30B MIPH https://mob-edu.ru/
XUMUYECKHUX PEAKIUIX
31 Boruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO https://mob-edu.ru/
XUMUYECKON peaKluu
32 Kucnopon — 31nemMeHT 1 MpoCcTOe BEILIECTB. https://mob-edu.ru/
OKCHUIbI
33 Crioco0bI MOTy4YeHHsI KUCIOPO/Ia B https://mob-edu.ru/
71a00paTOPUM U TPOMBIIIIICHHOCTH
[Ipaktuueckas padota Ne 3 o Teme https://mob-edu.ru/
34 "TTomyuyenue u coOupaHue KUCIOpo/a,
W3y4YEHHUE €ro CBOMCTB"
35 Kpyrosopot kucinopona B npupojie. O30H — https://mob-edu.ru/
AJUTOTPOITHASI MOAM(HUKAIUS KUCIOPOIa
36 TennoBoii 3¢ heKT XUMUYECKOH peakiyH, https://mob-edu.ru/




TEPMOXUMHNYCCKUEC YPaBHCHUS, DK30- U
SHAOTCPMHUYCCKUC PCAKINHN

37

TommBo. Mcnions3oBanue yrisl 1 METaHa B
Ka4yecTBE TOILUIMBA. 3arpsi3HeHHe BO3AyXa.

https://mob-edu

.ru/

38

Berunciaenus mo ypaBHEHUSIM XUMHYECKOM
peaKIuK: KOJIMYeCTBa BEIIeCTBa, 00bEMa,
Macchl 110 H3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHTOB WM MIPOTYyKTOB
peakuu

https://mob-edu

.ru/

39

Kontponbnas pabota Ne 2 o teme "Bo3ayx.
Kucnopon. Oxcuabr"”

https://mob-edu

.ru/

40

Bonopon — a5eMeHT 1 IpocToe BELECTBO.
[Toryuenue Bo10poa.

https://mob-edu

.ru/

41

[TpakTiueckast pabota Ne 4 o Teme
"[Monyuenue u cobupanue BOIOPOa,
M3y4YEHHUE ero CBOMCTB"

https://mob-edu

.ru/

42

IMousgrue o xkuciorax u congx. CoctaB KHUCIOT
U conelt

https://mob-edu

.ru/

43

Brrancienust 00b€Ma, KOJTHMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €T0 KOJINYECTBY
BEIIECTBA WU 00bEMY

https://mob-edu

.ru/

44

Brruucnenns 005EMOB Ta30B 10 YPaBHEHUIO
XUMHYECKON peaKkuu

https://mob-edu

.ru/

45

Brruncienus o ypaBHEHUSIM XUMHUECKOM
pEeaKIny: KOJIMYECTBa BeIecTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WM MPOTyKTOB
peakuuu

https://mob-edu

.ru/

46

dusznyeckue cBorcTBa BOJbl. Bona B npuposae

https://mob-edu

.ru/

47

XUMHYECKHE CBOMCTBA BOABI

https://mob-edu

.ru/




48

CocraB OCHOBaHUM

https://mob-edu

.ru/

49

PactBopbl. PacTBOpUMOCTE BEIIECTB B BOJE.
Bubl pacTBOpOB.

https://mob-edu

.ru/

50

CriocoObI BeIpaXCHUST KOHIICHTPALUT
PacTBOPOB: MaccoBasi 0JIsl PaCTBOPEHHOTO
BEIICCTBA, MOJISIPHASI KOHIICHTPAITUS

https://mob-edu

.ru/

51

[TpakTiueckast pabota Ne 5 o Teme
"[IpuroToBieHue pacTBOPOB C OIPEIEIEHHON
MAacCOBOM J0JIEN PACTBOPEHHOTO BEIIECTRA.
IIpuroroBneHue pacTBOPOB C ONPEACIEHHON
MOJISIPHOM KOHLIEHTpaluel pacTBOPEHHOTO
BelecTna'

https://mob-edu

.ru/

52

Brramciaenus ¢ HCIIOIB30BaHUEM ITOHSTHS
«MacCoBas J0JIsI BEIICCTBA B paCTBOPCH

https://mob-edu

.ru/

53

Beluncienus ¢ UCIOJIb30BaHUEM TIOHATHUS
«MOJIIpHasl KOHIIEHTPAalLXs paCTBOPEHHOTO
BELLECTBA»

https://mob-edu

.ru/

54

Kpyrosopot Bozsl B ipupojie .3arps3sHEHHUE
IpUPOJHBIX BoA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

https://mob-edu

.ru/

55

Brranciaenus ¢ UCIIOIB30BaHUEM IMOHSTHS
«MaccoBas O0JIdA BEIICCTBA B paCTBOPE»,
«MOJIIpHasA KOHIUCHTpalruAa paCTBopéHHOFO
BE€HICCTBA

https://mob-edu

.ru/

56

O0001IeHne 1 cucTeMaTU3aINs 3HAHUI

https://mob-edu

.ru/

57

KonTponbnas padota Ne 3 o reme "Bonopon.

Bopa. PactBopsl. OcHoBaHus"

https://mob-edu

.ru/

58

Oxkcupsl: cocTaB, KIacCU(UKAIIUS,
TPUBUAIBHBIC HA3BAHUS

https://mob-edu

.ru/




59 [TonyyeHue U XUMHYECKUE CBOMCTBA OKCUIOB https://mob-edu.ru/
60 [TonsaTHE O THAPOKCHAAX — OCHOBAaHUSIX U https://mob-edu.ru/
KHCJIOPOJCOAECPKAIIMX KUCITOTaX
61 Ddusnyeckre 1 XUMUYECKHUE CBOIICTBA KUCIIOT https://mob-edu.ru/
62 [Tomyyenue kucnot https://mob-edu.ru/
63 Knaccudukanus ocHOBaHHiA https://mob-edu.ru/
[{&n0un, UX CBOWCTBA U CIIOCOOBI MOTYYCHHUSI. https://mob-edu.ru/
64 HepactBopumbie 0OCHOBaHMS, UX CBOMCTBA U
CIIoCOOBI MOJYYCHHSI
[TonsiTne 06 aMpOTEPHBIX THAPOKCHAAX: https://mob-edu.ru/
65 XMMHYECKHE CBOMCTBA M MOJIyYEHHUE.
IIprMeHeHne BaKHEHUIINX OCHOBAHUI
66 Conu: coctaB, kiaccuuKaius, TPUBHAIbHbIE https://mob-edu.ru/
Ha3BaHHS
dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH. https://mob-edu.ru/
67 N
[lonyuyenue conen
68 I'eneTnueckas CBS3b MEKIY KIlacCaMHU https://mob-edu.ru/
HEOPraHWYECKUX COCTMHEHUI
[Tpaktuyeckas padora Ne 6. Peenue https://mob-edu.ru/
69 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«OCHOBHBIE KJ1acChl HEOPTaHUUYECKHUX
COCTUHEHUIN
Beruncnenus Maccel MpoOAyKTa peakiuu 1o https://mob-edu.ru/
M3BECTHOM Macce OJJHOTO U3 UCXOAHBIX
70 BEIIECTB, B35 TOTO B BUJIE PACTBOPA,
COZEPKAILETO ONPEAECIEHHYIO MACCOBYIO
JIOJTIO PACTBOPEHHOTO BEIIECTBA
71 Konrpomnbnas padora Ne 4 o Teme https://mob-edu.ru/




"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coequueHuin"

72 [TonsiTHE O TpyMITaxX CXOIHBIX AJIEMEHTOB https://mob-edu.ru/
73 [lepuoanueckuii 3akoH. OTKpBITHE https://mob-edu.ru/
Ilepnouueckoro 3aKkoHa
KopoTtkonepronnas u JyiMHHONEpUOAHAS https://mob-edu.ru/
74 dopmer [Teproauyeckoii cucTemMbl
xumuueckux anemenToB .. Meneneena.
Ilepnosibl ¥ Tpynnsl
75 OCHOBHBIE CBEICHUSI O CTPOEHUU aTOMOB https://mob-edu.ru/
76 CocTaB aTOMHBIX SAEp https://mob-edu.ru/
77 N30TONBI KaK pa3HOBHIHOCTH aTOMOB https://mob-edu.ru/
XUMHUYECKOTO 3JIEMEHTA
78 DNEKTPOHBI. DIEKTPOHHAs OpOUTaIbh https://mob-edu.ru/
79 DHepreTuyeckue ypoBHU U MOTyPOBHU aTOMa; https://mob-edu.ru/
S-, p-, d-opbuTanu
80 ONEeKTPOHHbIE KOH(UTYpAIUH U AIEKTPOHHO- https://mob-edu.ru/
rpaduyeckue GopMyJibl aTOMOB
CTpoeHue IEeKTPOHHBIX 000T0YEK aTOMOB https://mob-edu.ru/
81 nepBbIX 20 XUMHYECKHUX JIEMEHTOB
Ilepuoanueckoit cucremsl /.. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS paiiyca aTOMOB https://mob-edu.ru/
82 XUMUYECKHUX DJIEMEHTOB, METAJUTMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U
neproiaM
83 HN3meHenne cBOMCTB COEAUHEHNN XUMUYECKUX https://mob-edu.ru/

JIEMEHTOB B IIEPUOJAX U IPyIIIax




84

XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10
ero nosioxeHuto B [lepuoguueckoit cucreme
J.W. MennaeneeBa

https://mob-edu

.ru/

85

3nauenue [leprnoandeckoro 3akoHa u
[lepuonnueckoil CUCTEMbI XUMHUYECKUX
9JIEMEHTOB JIJIS Pa3BUTHS HAYKU U IPAKTUKH

https://mob-edu

.ru/

86

SJIGKTpOOTpI/IHaTeHBHOCTb XUMHNYCCKUX
9JICMCHTOB

https://mob-edu

.ru/

87

KoBanenTHas IOJIApHAaA H HCIIOJIIpHAA CBA3b

https://mob-edu

.ru/

88

HoHHas cBsI3b .DIEKTPOHHBIE U CTPYKTYPHBIC
(GhOpMYJIbI BEIIECTB

https://mob-edu

.ru/

89

THUIIBI KPUCTANIMYECKUX PEIIETOK U UX
XapPaKTEPUCTUKH

https://mob-edu

.ru/

90

CreneHp OKUCICHUSI

https://mob-edu

.ru/

91

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKknuun

https://mob-edu

.ru/

92

XHUMHUYECKHE DIEMEHTBl — OKUCIIUTEIIHN U
BOCCTAHOBUTCIIN

https://mob-edu

.ru/

93

CocraBieHne ypaBHeHI/Iﬁ OKHCIINTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHHﬁ, METOJ
9JICKTPOHHOT'O Oamanca

https://mob-edu

.ru/

94

Brruncenus o ypaBHEHUSIM XUMHYECKOM
pEeaKIiy: KOJIMYECTBa BeIecTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WM MPOTyKTOB
peakuuu

https://mob-edu

.ru/

95

Brpruncnenus npocreniein MoJIeKyJISIPHOU
(dbopMyIIbI BelllecTBa MO U3BECTHBIM MacCOBBIM
JIOJISIM 3JIEMEHTOB

https://mob-edu

.ru/

96

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUM

https://mob-edu

.ru/




Kontponbnas padora Ne 5 mo teme "CtpoeHue

https://mob-edu.ru/

97 " 1
aroma. XMMHUYECKasl CBs3b

98 [TonroroBka K UTOrOBOM KOHTPOJILHON paboTe 1 https://mob-edu.ru/
3a Kypc 8 knacca

99 [TonroroBka K UTOrOBOM KOHTPOJILHOU padoTe 1 https://mob-edu.ru/
3a Kypc 8 knacca

100 Htorosast koHTpoJbHAs paboTa 3a Kypc 8 1 https://mob-edu.ru/
KJjacca

101 Pe3epBHbIii ypok 1 https://mob-edu.ru/

102 Pe3epBHbIil ypok 1 https://mob-edu.ru/

OBIIEE KOJIMYECTBO YACOB 110 102

I[TPOTPAMME




KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoxa K I Hdara uudgposbie
HTPOJIbHBI
n/n Bceero 06 poa ¢ p6aKTn'1ec1me U3YYeHUS o0pa3oBaTe/bHbIE
adoT
p bl padoThI pecype
1 CtpoeHue aTOMOB 1 https://mob-edu.ru/
ITocaenoBaTenbHOCTE 3aIIOIHEHUSA https://mob-edu.ru/
2 AJICKTPOHHBIX OPOUTAICH aTOMOB 1
MaJIbIX TIEPHOJIOB
Oco0eHHOCTH 3aII0THEHUS https://mob-edu.ru/
3 AJICKTPOHHBIX OPOUTAIICH aTOMOB 1
00JIBIIKX MEPUOJIOB
4 CreleHn OKUCIEHNUS U BAJIEHTHOCTD 1 https://mob-edu.ru/
5 Buasr xumudeckoii cBI3u 1 https://mob-edu.ru/
OOMEeHHBIN U TOHOPHO-aKILIEITOPHBIH https://mob-edu.ru/
6 MEeXaHHU3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOIeKyIsIpHbIe
B3aUMOJICUCTBUS
THUIBI KPUCTAIIINYECKUX PELIETOK, https://mob-edu.ru/
7 0COOEHHOCTH CTPOEHUS 1
KPUCTAJUTMYECKUX PEHIETOK
3aBUCUMOCTD CBOIICTB BEIIECTBA OT https://mob-edu.ru/
8 THTIA KPUCTATUIECKOMN PEIETKH U 1
BHJIa XUMUYECKOU CBSI3U
9 Knaccudukanus XuMHUECKUX peakiiui 1 https://mob-edu.ru/
10 Pa3JIMYHBIM MTPU3HAKAM
DHepreTruka XUMHUYECKUX PEAKIUM. https://mob-edu.ru/
10 TemnnoBoit 3¢ ekt xumMuueckoit 1

peakimn




11

3akoH ['ecca u ero cieacTBus

https://mob-edu

.ru/

12

BrrauciieHus mo TepMOXUMUYECKOMY
YPaBHEHUIO PEAKIIUU: TEILIOBOTO

s dexTa XUMUIECKON peakiiuu 1Mo
KOJINYECTBY BEIIECTBA, MACCE HITU
00bEMY MPOPEArHPOBABIIETO HITH
00pa30BaBIIETOCS BEIIECTBA

https://mob-edu

.ru/

13

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakiuu. 3aK0oH ACHUCTBYIOIIMX Macc

https://mob-edu

.ru/

14

OHeprus aktusauuu. [lonsarue o
karanuze. DepmenTsl. IHTHOUTOPBI.

https://mob-edu

.ru/

15

@aKTOpPBI, BIUAIOIIKNE HA CKOPOCTh
XMMHYECKON peaKIu

https://mob-edu

.ru/

16

[lonsATHE O XUMHUYECKOM PAaBHOBECHH,
npuHuun Jle [latense

https://mob-edu

.ru/

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMUYECKOIO PAaBHOBECHS.
[IporHo3upoBanue BO3MOKHOCTH
MIPOTEKAHU XUMUYECKHUX
IIPEBPAIICHUI B PA3JIMYHBIX YCIOBUAX

https://mob-edu

.ru/

18

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakuuu

https://mob-edu

.ru/

19

BaxxHple okuCIUTEIN U
BOCCTaAaHOBHTCIIN. HepMaHraHaT KaJIust

https://mob-edu

.ru/

20

CBolicTBa POCTHIX BEIIECTB —
METAJIJIOB U HEMETAJIJIOB, KUCIIOT U
coJieil — B CBETE Mpe/ICTaBICHH 00
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknusax

https://mob-edu

.ru/

21

[TpakTrueckas padota Ne 1. Permenue
OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCME
«OKHUCINUTETHHO-BOCCTAHOBUTEJIbHbBIE

https://mob-edu

.ru/




pPCaKuu»

Kontponbnas padota Ne 1 o teme

https://mob-edu

.ru/

22 «OCHOBHBIE 3aKOHOMEPHOCTU
MPOTEKAHUS XUMHUYECKUX PEaKIIUii»
PactBopenue kak pU3MKO-XUMHUYECKUT https://mob-edu.ru/
23 porecc .JNEeKTPOIIUTHI U
HEDJICKTPOJIUTHI
24 Teopust 3MEKTPOIUTHUECKON https://mob-edu.ru/
JIUCCOITMAITUU
o5 HNonHOe npounsBeIeHrE BOAbL. https://mob-edu.ru/
Bopopoansbiit nokasareib
26 DJIEKTPOJIUTHYECKAS TUCCOIIUAIIUS https://mob-edu.ru/
KHCJIOT, OCHOBAHHI U COJICH
27 Peakinu noHHoro ooMeHa https://mob-edu.ru/
CBOMCTBA KHCIOT, OCHOBAHUM U COJICH https://mob-edu.ru/
28 B CBETE NpeCTaBIeHU 00
AJIEKTPOJUTHYECKON TUCCOIHAITIT
29 KauecTBeHHBIC peaKIMK Ha HOHBI https://mob-edu.ru/
[Tpaktuueckas padota Ne 2. Pemenue https://mob-edu.ru/
30 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«INEKTPOIUTAYECKAS TUCCOITAATIHSI
31 I'myponus coneit https://mob-edu.ru/
[TpakTrueckas padota Ne 3. Pemenue https://mob-edu.ru/
32 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«I'maponus coneiny
Brruucnenus Maccel NpoayKTa peakuuu https://mob-edu.ru/
10 U3BECTHOU Macce OAHOTO U3
33 WCXOJIHBIX BEIIECTB, B3ATOTO B BUJIC

pacTBopa, coaepkKauero
OTPENIEIIEHHYIO KOHIIEHTPAITUIO
pacTBOPEHHOTO BEIIECTBA




34

Kontponbnas padota Ne 2 o teme
«INEKTPOIUTUYECKAS TUCCOIUALIUS.
XUMUYECKHE peaklii B PACTBOPAX»

https://mob-edu

.ru/

35

O61ua;1 XapPaKTCPUCTHKA HEMETAJIJIOB

https://mob-edu

.ru/

36

OO6m1ast xapakTepruCcTHKa rajJoreHOB
XUMHUYECKHE CBOUCTBA raJIOT€HOB.
XUMHYECKHE CBOMCTBA XJI0pa

https://mob-edu

.ru/

37

XnopoBogopoa. CoJisiHas KUCJIOTa

https://mob-edu

.ru/

38

[IpakTuueckas padora Ne 4 o Teme
"[losydyeHue coasiHOM KUCIIOTHI,
HU3y4yeHue €€ CBOMCTB"

https://mob-edu

.ru/

39

[TonsATHE O KUCTOPOACOAEPIKAIIUX
KHCJIOTaX XJIOpa U UX COJISIX
Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIUM, €CIIH OJUH UX
peareHToB JiaH B U30BITKE

https://mob-edu

.ru/

40

Baxwuerimme coeMHEHUS XJI0pa U UX
HAXO0XJIEHUE B IPUPOJIC

https://mob-edu

.ru/

41

OO6m1ast xapakTepuCTHKA SJIEMEHTOB
VIA-rpynnet CTpoeHHe U CBOMCTBa
MIPOCTOTO BEIECTBA CEPHI.

AJIOTpOonHBIe MOAU(UKAIIK CEePBhI

https://mob-edu

.ru/

42

CepoBoaopoi, cTpoeHue, Gpu3nuecKue
U XUMHUYECKUE CBOUCTBA

https://mob-edu

.ru/

43

Oxkcunbl cepsl CepHucTas KUCIIOTa U €€
COJIH.

https://mob-edu

.ru/

44

CepHas KucioTa u ee cojiu
[TpoMbIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOThI

https://mob-edu

.ru/

45

Haxoxnenue cepbl 1 €€ COeIMHEHUH B
npupoje. XuMHUYECKOE 3arpsa3HeHUe
OKpYKaIOLIEH Cpesibl COEAUHEHUSIMU

https://mob-edu

.ru/




cepsl

BbrurciieHus: Macchbl MPOAYKTa PEaKIHK
10 U3BECTHON MacCcOBOM (00BEMHOIN)

https://mob-edu.ru/

46 0
none (%) ero BeIxo/ia OT TEOPETUUECKH
BO3MOXHOIO
47 OO01mmas xapaKTeprCTUKA SJICMCHTOB https://mob-edu.ru/
VA - rpynnsl
48 A30T, pacIpoCTpaHeHUE B MPUPO/IE, https://mob-edu.ru/
¢bu3nvecKrne 1 XMMHYECKHE CBOMCTBA
49 AMMHuak, ero pusndecKkue u https://mob-edu.ru/
XUMUYeckue cBorictBa CoJid aMMOHUS
[IpakTuueckas padbora Ne 5 mo Teme https://mob-edu.ru/
50 "[lonyueHne ammuaka, U3yuyeHue ero
CBOMCTB"
51 Oxcuasl azota (I, 11, 11, 1V, V) https://mob-edu.ru/
Azotucrtasg kuciaora. A30THasg KUCIOTa https://mob-edu.ru/
52 [IpoMbliIeHHOE OyYeHue a30THOM
KHCJIOTBI
Hurtpatel 1 HUTpUTBEL. XUMHUYECKOE https://mob-edu.ru/
53 3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COECIMHEHUSIMH a30Ta
54 docdhop, amnorpomnHbie MOAUGUKALINN https://mob-edu.ru/
dbocdopa
55 Oxcunst hocdopa (111, V) u https://mob-edu.ru/
dbocdopHas KucioTa
[ToHATHE O MUHEPATIBHBIX yIOOPEHUSX. https://mob-edu.ru/
56 3arpsi3HEHHE PUPOTHBIX BOTOEMOB
COEMHEHUsIMH a30Ta U pochopa
57 VYruepon, ero aJuloTpOIHbIE https://mob-edu.ru/
MoAM(bUKAIIMU ¥ CBOMCTBA
58 Oxkcupl yraepoja, ux GU3ndecKue u https://mob-edu.ru/




XHUMHYECKUE CBOMCTBA. DKOJIOTHUECKUE
po0JIEMBI, CBS3aHHBIC C OKCHIOM
yraepona (1V)

59

[TpakTrueckue paboTsl Ne 6 110 Teme
"I[Tonyuenue oxcuna yraepoaa (1V) u
HU3y4YEHHUE €ro CBOMCTB"

https://mob-edu

.ru/

60

YroapHas KUCIIOTa U €€ COJIU

https://mob-edu

.ru/

61

HepBOHaHaHBHBIe IIOHSATHS 00
OpraHn4€CKuUX BCHICCTBAX KaK O
COCAUHCHUX yTIICpOda HpI/IpO,Z[HBIe
HUCTOYHHUKHU YTJICBOAOPOAOB U UX POJIb B
6BITy H IIPOMBIIIJICHHOCTH

https://mob-edu

.ru/

62

ITonsaTue 0 OMOTOTMYECKU BaXKHBIX
OpraHn4€CKuUX BCHICCTBAX — KHUPaAX,
Ocnkax u YTJIICBOAAX

https://mob-edu

.ru/

63

Kpewmuuii, ero pusndeckue u
XUMHYECKHe CBOcTBa OKCHI KpEMHUS
(IV), kpeMHHEBAsE KHCIIOTA, CHIINKATHI

https://mob-edu

.ru/

64

bop. bopHast kuciora

https://mob-edu

.ru/

65

ITpakTuyeckas pabora Ne7. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«Baxkneinire HeMeTalIbl U uX
COCITMHCHHUSY

https://mob-edu

.ru/

66

Brruucnenus maccel (00bpE€Ma; H.Y.)
MIPOAYKTA peaKIiy Mo JaHHOM Macce
(00bEMY) HCXOTHOTO BEILIECTBA,
COJIepKAIIETo ONpeIEIEHHYIO
MACCOBYIO JTOJIIO PUMECEN

https://mob-edu

.ru/

67

Kontponbnas padota Ne 3 o teme
«BaxHeln1me HeMeTaliIbl U UX
COCITUHECHUI

https://mob-edu

.ru/

68

O611ast XapaKTepUCTUKA XUMUYECKUX

https://mob-edu

.ru/




3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nonoxenus B [ICXD J1.1.
MenpeneeBa Merajuibl A- u b-rpynn

69

MerTannudeckas CBSI3b U
MeTaJuIM4ecKasi KpucTauinueckas
pemérka. O0ImMe XUMUYECKHE
CBOMCTBA METAIJIOB

https://mob-edu

.ru/

70

OO01mmue crocoObl MOTYYSHUS! METAIUIOB,
MeTtayyprusi. CriaBbl

https://mob-edu

.ru/

71

DJICKTPOJIN3 PACIIABOB M PACTBOPOB
COJIel KaK OQUH U3 CIIOCO00B
MOJIyY€HHs METaIOB BorurcieHus mo
ypaBHEHHSIM 3JICKTPOJIK3a PaciljiaBOB U
pPacTBOPOB BEIIECTB

https://mob-edu

.ru/

72

[lonsiTHE O KOPPO3UU METAIIIOB
Brruncaenus cocraBa cMeceit ¢
WCIIOJIb30BAHUEM PELICHUSI CUCTEM
YpaBHEHUU

https://mob-edu

.ru/

73

Mertannst A-rpyni. Hlenounsie
METaJUIbl

https://mob-edu

.ru/

74

Haxoxnenue B npupone. CoiicTBa
IIEJIOYHEIX MeTau1oB OKCUILI U
TUAPOKCHJIBI HATPUS U KaJus

https://mob-edu

.ru/

75

IIlenouno3eMeIbHBIE METAIIEI.
Baxkueitmue coeTUHECHHS KaIbITHS,
CBOWCTBA, IPUMEHEHUE

https://mob-edu

.ru/

76

JKEcTKOoCTh BOIBI U CIIOCOOEI €6
yCTpaHEeHUs

https://mob-edu

.ru/

77

[TpakTrueckas padota Ne 8 mo Teme
"YKEcTKoCTh BOMIBI U METOJIBI €€
ycTpaHeHus"

https://mob-edu

.ru/

78

AmomuHUI. AMGbOTEpHBIE CBOICTBA

https://mob-edu

.ru/




OKCHJad U THAPOKCHU A AJIFOMUHUA

OO6m1ast xapakTepucTHKa METAILIIOB b-
rpyni (T0OOYHBIX TOATPYIII)

https://mob-edu

.ru/

79
[TepBoHavasibHBIE MPEACTABICHUS O
KOMIIJIEKCHBIX COEIUHEHHIX
Menp u cepebpa.llpencraBnenus o6 https://mob-edu.ru/
80 aMMHaYHBIX KOMILIEKcax cepedpa u
MeIn
81 [Muak AMdoTepHBIE CBOWCTBA OKCHIA U https://mob-edu.ru/
TUJPOKCUJIA IIMHKA
82 Keneso https://mob-edu.ru/
83 OKcuabl, TMAPOKCUIBI U COJIH Keje3a https://mob-edu.ru/
(11 u xene3a (1)
84 UyryH 1 cTajib — CIUIaBbI XKeJe3a https://mob-edu.ru/
[Tpaktuueckas padota Ne 9. Pemmenue https://mob-edu.ru/
85 AKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
«BaxkHennre MeTaibsl ¥ UX
COETUHEHHSY
Brrunciaenus cocraBa cMece ¢ https://mob-edu.ru/
86 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
YpaBHEHUH
KonTponbHas padota Ne 4 o Teme https://mob-edu.ru/
87 «Baxneime MeTaiabl 1 UX
COETMHEHHSY
88 be3onacHoe ucmonb30BaHUE BEIIECTB U https://mob-edu.ru/
XUMUYECKUX PEAKITUN B OBITY
89 HoBbie MaTepuanbl 1 TEXHOJOTUH. https://mob-edu.ru/
[IprHIMIIBI «3€TEHON XUMUK)
90 XUMUS ¥ 3I0POBbE https://mob-edu.ru/
91 XHUMHYECKOE 3arpsA3HEHUE https://mob-edu.ru/

oKkpy:xaromieit cpenapl. [lonstue o




MpeieabHO JOMYCTUMON KOHIICHTPAIHH
Bemtects (I1/1K)

92

DKosorndeckre npooaeMbl, CBA3aHHbIC
C COCAMHEHUSMU YIJIEpOJia, a30Ta,
Cephl, TSHKENBIX METAJIOB.PoJIb XMumn
B PEIICHUH DKOJIOTHYECKUX MPOOIIeM

https://mob-edu

.ru/

93

Ilepuonuueckuii 3aKOH U
[Tepuoanueckas cucremMa XUMHYECKUX
3JIEMEHTOB B CBETE TCOPUU CTPOCHUS
aroma

https://mob-edu

.ru/

94

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHYECKUX IIEMEHTOB U HX
COCJIMHEHMH B IEPHOJAX U IPYIIIAX

https://mob-edu

.ru/

95

CrpoeHue BeliecTa B TBEPAOM,
KHUJKOM U Ta3000pa3HOM COCTOSIHHUH.
Bunasl xumMuueckoil cBs3u

https://mob-edu

.ru/

96

Knaccudukanmsi XuMuuecKkux peakimia
110 Pa3JIMYHBIM [TPU3HAKAM

https://mob-edu

.ru/

97

XUMUYECKUE PEAKLIUU B PACTBOPAX.
['maponwus conent

https://mob-edu

.ru/

98

CBOMCTBA KHCJIOT, OCHOBAHUM U COJICH
B CBETE MpeJCTaBICHUN 00
AIIEKTPOJUTHUECKON JUCCOIMAIIHH .

https://mob-edu

.ru/

99

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. JIEeKTPOJIn3.

https://mob-edu

.ru/

100

HroroBas KOHTpoJIbHAs paboTa 3a Kypc
9 kJyacca

https://mob-edu

.ru/

101

[IpakTuueckas padora Ne 10. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCME
«XHUMHUYECKUE pPEeaKLIUN»

https://mob-edu

.ru/

102

[IpakTrueckas padota Ne 11. Pemenne
OKCIICPUMCHTAJIbHBIX 3aJ1da4 IO TCMC

https://mob-edu

.ru/




«MeTaJ'IJ'IBI, HEMCTAJJIbI U UX
COCAMHCHU A

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

11




OIEHOYHBIE MATEPHAJIbBI

JI71s1 yCTHBIX OTBETOB ONPENEIISIOTCS CICTYIONTNE KPUTEPUH OLICHOK:

OtmeTka «5»:

OTBET IOJIHBIM U MPaBWJIbHBIA Ha OCHOBAaHUM M3YyYCHHBIX TCOPUI; - MaTEpHaJ U3JI0KEH B
OIIPEEICHHOM JIOTHYECKON ITOCIIE0BATEIBbHOCTH, JINTEPATYPHBIM S3BIKOM;

OTBET CaMOCTOATEIbHBIN. CHcTeMaTHyYecKas IEMOHCTpAIUs TPaBUIILHBIX OTBETOB.

OtrmeTka «4»:

OTBET TOJIHBIN ¥ MPABWIbHBIA HA CHOBAaHUHW U3YUYCHHBIX TEOPHUIA;

MaTepuag H3JI0KEH B OMNPEIEICHHON JIOTUYECKOW IOCIEeIOBATEIIBHOCTH, MPH 3TOM
JIOTIYIICHBI IBe-TPH HECYIIECTBEHHBIEC OIUOKU, UCTIPAaBICHHBIC IO TPEOOBAHUIO YUUTEIS.

OtrmeTka «3»:

OTBET MOJHBINA, HO TIPU 3TOM JOIMYIIEHA CYIIeCTBEHHAs! OMIMOKA MM OTBET HEMOJHBIMH,
HCCBSI3HBII.

OTMeTKa «2»:

IpU OTBETE OOHAPY)KEHO HEIMIOHWMAHHWE YYalllUMCS OCHOBHOTO COJCpXKAHHS y4eOHOTO
MaTepuaa Uil JOMYIIEHbl CYIECTBEHHbIC OIIUOKU, KOTOPbIE YUYAIIUNUCA HE MOXET UCIPABUTh
[P HABOSIIHUX BOIPOCAX YUUTEIS WIM YACTHYHO UCIIPABIISICT HE3HAYUTEIHHBIC.

OrneHka 3KCepUMEHTATbHBIX YMEHUI, 1a00paTOpHBIX paboT

OreHka cTaBUTCS HA OCHOBAHWM HAOJIOJCHUS 33 yYAIIMMHCS U MMMCHBMEHHOTO OTYeTa 3a
paborty.

OTMeTKa «5»:

paboTa BBINIOJIHEHA MOJNHOCTHIO M MPABUIIBHO, CAENAHbI MpaBUJIbHBIC HAOMIOJEHUS U
BBIBO/IBI;

OKCIIEPUMEHT OCYIIECTBIIEH IO IUIaHy C Y4YeTOM TEXHUKH O€30MacHOCTH W MPaBHI
paboTHI ¢ BEIIECTBAMU U 000PY/I0BAHHEM;

MPOSIBIIEHBI OPTaHU3ALMOHHO - TPYIOBBIE YMEHHUs, MOAIEPKUBAIOTCS YUCTOTa pabodero
MeCTa U TMOPSIOK (Ha CTOJIE, SKOHOMHO HUCTIONB3YIOTCS PEAKTHBBI);

CHUCTEMAaTUYECKOE MPABUIIHLHOE BBIMOTHEHHE JTA00PAaTOPHBIX padoT.

OtMeTKa «4»:

paboTa BBIMOJIHEHA MPABUIBHO, CAENAHbl MPABUIbHBIE HAOIOIEHUS U BBIBOJIBI, HO MIPH
9TOM SKCIIEPUMEHT TPOBEACH HE TOJHOCTHIO WIIM JIOMYIICHBI HECYIECCTBCHHBIC OIMMOKH B
paboTe ¢ BemecTBaMu U 000PYI0BaHHEM.

OtMmeTKa «3»:

paboTa BBHINIOTHEHa TWPABHJIBHO HE MEHEE 4YeM HaNoJOBHHY WM JIOMyIIeHa
CyILlIECTBEHHasi OUIMOKa B XOJ€ SKCIIEPUMEHTa B OOBSICHEHHWU, B OQOpPMIIEHHU pPaOOTHI, B
COOIOZICHUH TPaBWJI TEXHUKU OE30MacHOCTH Ha paboTe C BemecTBaMU U 000pyJAOBaHUEM,
KOTOpasi UCTIPABIISAETCS 110 TPSOOBAHHIO YUUTEIIS.

OTMeTKa «2»:

JOTyIIEeHbI ABe (M 0oJiee) CyleCTBEHHBIE OMMOKHA B X0J1€ SKCIIEPUMEHTA, B OOBSICHEHUH,
B odopmieHuH pabOThl, B COONIOACHHM TMPABWJI TEXHUKH O€30MacCHOCTH TMpH padore C
BEIIECTBAMH W OOOPYJIOBaHHWEM, KOTOPBIC YYAIIUHCAd YAaCTUYHO MOXKET HCHPABHTH TIO
TpeOOBAHUIO YUHUTEIS,

paboTa BBINOJTHEHA YACTHYHO, Yy YYaIlerocs INIOXO Pa3BHUTHl AKCIIEPUMEHTAIBLHbIE
YMEHHUS.

OueHka yMEeHUH peraTh pacyeTHhIE 3a/1a4n

OtmeTka «5»:

B JIOTHYECKOM PACCYKJICHUH U PEIICHUH HET OIMOOK, 3a/1ada pelieHa parroHaIbHBIM
CII0CO00M;



CHUCTEMATHUYECKOE MIPABUIILHOE PEIICHUE PACUETHBIX 3a/1a4;

OtMeTKa «4»:

B JIOTHYECKOM PaCCYKJICHUHU U PEIICHHS HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1aua pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIICHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIUOOK.

OtMeTKa «3»:

B JIOTHYECKOM PACCYKJECHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHAa CYIIeCTBEHHAs
omuOKa B MAaTEMaTHYCCKUX pacueTax.

OTMeTKa «2»:

HMEETCS CYIIECTBCHHbIC OIMMOKHM B JIOTHYECKOM PAaCCYXXKJIEHWH MU B peUICHUU. [
OTCYTCTBHE OTBETA Ha 3a/IaHHE.

O1eHKa MUCbMEHHBIX KOHTPOJIBHBIX paboT

OTMeTKa «5»:

OTBET IOJHBIN U NPAaBUIbHBIMH,

CUCTEMAaTHYECKOE MPABMIIBHOE PEIICHIE KOHTPOIBHBIX PadoT.

OtMeTKa «4»:

OTBET HEMOJHBIA WK JIOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OtMeTKa «3»:

paboTa BEITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JOIMYIIEHA OJHA CYIISCTBEHHAs OIIMOKa
U TIPU ATOM JBE-TPH HECYIIECTBEHHEIE.

OTMeTKa «2»:

paboTa BHIOJHEHA MEHBIIIE YeM HAIOJOBHHY HIIM COAEPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.

paboTa He BHITIOTHEHA.

OneHka TeCTOBbIX padoT

[Ipu onleHMBaHMYU TECTOB UCHOJIb3YETCS CIEAYIOIIas IKana

«5» - 90 — 100 %:

«» - 70 — 89 %:

«3» - 50 - 69 %;

@2»-0-49 %



IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMHOBPA3OBATEJBbHOM ITPOT'PAMMBI

8 KUIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
poBep o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHayuaIbHble XMMHUUECKHUE TTOHSITHS
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJEKyIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
1.1 MaccoBasi 10JIsI XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
XUMHUUYECKasl peaklys, KJIacCU(pUKALUA peakUui: peaklUH COEAUHEHMUS,
peaKuu pa3NoKEHUs, PeaKkIUy 3aMelleHUsl, peakiuu OOMEHa, JK30- U
DHIOTEPMHUYECKHE peaknuu, TeIioBod dddekr peakuuu, pacTBop,
MaccoBasi J10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B pACTBOPE
19 WTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHYECKHX TIOHSATHH U
' MPUMEHSATH 3TU MOHSITHUS TPU ONKUCAHUM BEIIECTB M MX MPEBPAIICHUI
13 UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJIE€HUS ()OPMYJI BELIECTB
' Y YPaBHEHUN XMMUYECKUX PEAKIUI
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHUS MaccChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo
1.5 OTPEeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHUSIX
16 KIacCU(UIIUPOBATh XUMHUYECKHE peakuud (M0 YHCIy ¢ COCTaBy
' Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, 0 TEMIIOBOMY 3D (DEKTY)
1.7 BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIUMCIISATH MAacCOBYIO JIOJNIO XHMHUYECKOrO JJIeMEHTa 10 (opmyse
' COEIMHEHMS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/Abl TO3HAHUS — HaOJI0JICHHE,
] M3MepeHne, MOICTUPOBaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICJICHHBIH )
2 ITo Teme: «BaxkHeimue npeaCcTaBUTENIN HEOPTaHHYECKUX BEIIECTBY
21 pacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHUX TOHATUN: OKCHJ, KHCIOTa,
' OCHOBaHME, COJIb
29 ONpEAENATh INPUHAMISKHOCTh BEUIECTB K  OINpPENEIEHHOMY  Kiaccy
' coelMHeHuH no hopMynam
2.3 KJIaCCU(DUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA
XapaKkTEepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIECTB
24 Pa3IMYHBIX KJIACCOB, MOJTBEpXkIasi ONMHMCAHHE MPUMEPAMU MOJICKYJISIPHBIX
YpPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN
MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO
2.5 COCTaBa, BO3MOXKHOCTH TMPOTEKAHUSI XUMHYECKUX TMpEBpalllCeHUil B

Pa3JINYHBIX YCIIOBHAX




2.6

CJIeIOBaTh IPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCy10H U 1a60paTOpHBIM
obopynoBaHuMeM, a TakkKe TNpaBWiaM OOpalieHUs C BEIIECTBAMH B
COOTBETCTBUU C HUHCTPYKLUUSMU 10 BBIIOJHEHHIO J1a00paTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYUYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEAesEHHOM
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEILECTBA, IJIAHUPOBATb M IIPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB MIENOYEH U
KHCJIOT C TIOMOUIbIO0 MHIMKATOPOB (JIaKMYC, (peHondranent, METUIOPAHK U

JPYTHE)

2.7

IPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM PeaKkIuu

ITo teme: «llepuoanmyeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanemenToB [[. M. MenneneeBa. CtpoeHue aToMoOB. XHUMHUYECKas CBS3b.
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN)

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKMX IOHSATHHA: SIpO aroma,
AIIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOuTalb, Pauyc aTOMa, XUMUYEeCKas
CBSI3b, HoJsIpHas U HeMoJIsIpHast KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPHULIATEILHOCTh, MOHHAsI CBSA3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNUYCCKHEC JJICMCHTBI

3.3

ONUCHIBATh M XapaKTepuzoBaTh TaOmuuHyto ¢opmy Ilepuoamyeckoii
CHUCTEMBl ~XMMHUYECKHX DSJEMEHTOB: pa3inyarh MOHATUS  «TJIaBHAS
noarpynna (Arpynmna)» u «mobounas noxarpymmna (brpynma)», «mamsie» u
«0oJIpLIINE» NEPUOIBI

3.4

packpbiBaTh  cMbicit  [lepuonnueckoro 3akona .M. Menneneesa:
J€EMOHCTPUPOBATh TOHMMAHHUE TEPUOJAMYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMECHTOB OT UX ITOJIOXKCHUSA B HCpHOI[H‘-ICCKOfI CHUCTEMCEC

3.5

COOTHOCHTH 0003Hau€HMsI, KOTOpbIEe MMeoTCsl B Tabnuue «lleprnoanueckast
cucrtemMa XMMH4eckux oaeMeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB U
3aps  spa, oOOINee YHCIO DBIIEKTPOHOBH — pacrpeseseHHe HX 110
AJIEKTPOHHBIM CJIOSIM)

3.6

onpeaAcCIsAITb CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

3.7

ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHUYECKUX COCAMHEHUAX

9 KVIACC

Kon
NMPoBePSIEMOro
pe3yabTarta

1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHUA

ITo Teme: «BemecTBo M XUMUYECKash PEaKIUs»

1.1

pacKpblBaTh  CMBICII ~ OCHOBHBIX XHMHUYECKHUX IOHSTHUH:  pPacTBOD,
ANEKTPOJIUTHI, HEANIEKTPOIUTHI, JICKTPOIUTHUECKAS JUCCOLMAIUS, PEAKIIUU
MOHHOTO OOMEHa, KaTaiau3aTop, XMMHYECKOe paBHOBecHe, oOpaTHMble U
HEoOpaTUMbBIE pEaKlUd, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE PpEaKInH,
OKHUCJIUTEJb, BOCCTAHOBUTEJb, OKUCICHHE U BOCCTAHOBJIEHUE, AJUIOTPONUS,




aM(pOTEepHOCTb, XUMUYECKas CBA3b (KOBAJICHTHAs, HOHHAsI, METAJUINYECKas),
KpUCTAJIJIMYECKAsl pEIIETKA, CIUIABbl, CKOPOCTh XMMHUECKON peaKkLMU

1.2

HIUIIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
IMPUMCEHATH OTU MMOHATHA ITPU OITMCAHUHN BCUIECTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh  YPABHEHUS  SJCKTPOJUTHUCCKON  JAMCCOIUAIIMM  KHCJIOT,
HIeJI0ued U CoJIeH, TOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii MOHHOTO
oOMmeHa

1.4

pacKpblBaTh  CYIIHOCTh  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIUl
MIOCPEJICTBOM COCTABJICHUSI 3JICKTPOHHOTO OajlaHCca ITHX PeaKIuii

1.5

IIPOBOJIUTH PACYEThI 10 YPABHEHHUIO XMMUYECKOU peaKIuu

Ilo Temam: «Hemerammsl W HUX coeauHeHUsI» U «MeTtalwibl U UX
COCIUHEHUS

2.1

XapaKTepH30BaTh (OMUCHIBATh) OOMMEe M CHEIU(UUECKHE XHUMHYECKHE
CBOWCTBAa TMPOCTBIX M CJOXHBIX BEUIECTB, MOATBEPXKAAs OINKUCAHUE
puMepamMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIU

2.2

COCTaBJIATL YPAaBHCHUA peaKHI/IfI, MOATBCPKAAIOIMIUX CYHICCTBOBAHUEC
IeHETHYECKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MPOrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XHMHUYECKHX [MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX

2.4

CJIeIOBaTh MPaBHIIaM IMOJIb30BAHMS XUMUYECKON MOCYA0M U 1abOpaTOpHBIM
o0opyOoBaHHEM, a TakKe IMpaBwjiaM OOpameHuss C BEIEeCTBaMU B
COOTBETCTBUU C HWHCTPYKLUUSMU 1O BBHIIOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OTMBITOB IO TOJYYECHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIEKUCIIOro ras3a)

2.5

IPOBOJUTH PEAKIIMHU, MOATBEPKAAIONINE KAUECTBEHHBIH COCTaB pa3IMYHbIX
BEIIECTB: PACIO3HABATH OIBITHBIM IyTEM XJIOPHA-, OpOMUA, WO,
kapOoHat, Qocdar, cuIukar, cyiabhaT, THMIPOKCUAUOHBI, KATHOHBI
AMMOHUS, WOHBI HW3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMUECKUX BELIECTB

ITo Teme: «XHUMHsI ¥ OKpYIKArOLIAsl CPEa»

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xumuueckux mnoHsatuil: IIJIK BemecTsa;
KOppO3Hsl METAJUIOB

3.2

MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIIUTEIbHON 1eATEIbHOCTH — aHalIu3 U
CHHTE3, CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AINIO, BbISIBIIEHUE TPUYUHHO-
CJIEICTBEHHBIX CBS3€M — ISl M3yYEHHS CBOWCTB BELIECTB U XUMHYECKHX
peaklMii; ecTeCTBEHHOHAy4YHble METOAbl IIO3HAaHUS — HaOIIo/eHHe,
M3MepeHNe, MOICTUPOBAHNE, SKCIIEPUMEHT (PeaJIbHbII U MBICJIEHHBIH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

HepBOHa‘laJIBHBIe XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YelIOBEKa. XUMHUS B CUCTEME Hayk. Tena u
BeniecTBa. OU3MUECKUEe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonstTe o Meromax mo3HaHusA B XuMuU. Yuctele BemectBa U cMecu. CrocoOsl
pas3aeseHus cMecen

1.3

ATOMBI B MOJICKYIJIBI. Xumudeckue 3eMeHTE. CHMBOJIBI XMMHYECKHX DJICMCHTOB.
HpOCTHe M CJIOKHBIC BEIICCTBA. ATOMHO-MOHCKYHHPHOG YUYCHUC

1.4

XumMuueckas Q)OpMYHa. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass atoMHas macca. OTHOCHTEIIbHAs
MOJICKYJISIpHAsA Macca. MaccoBas goas XMMHYECKOI'0 DJIEMEHTA B COSIMHEHUU

1.5

KomuuecTtBo BemecTtBa. Mok, Monsipaas Macca. B3auMocBsI3b KOIMYECTBA, MacChl
9uclia CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacuérel mo (opMmynaM XUMHYECKHX
COETUHEHUN

1.6

OU3nYeCKUe U XUMUYECKHE SBICHUS. XUMHUYECKas pPeakius U €€ NMpU3HAKH. 3aKOH
COXPAaHEHHUS Macchl BEIIECTB. XuMuieckue ypaBHeHus. Kiaccudukanus XuMudeckux
peakuuii (coeuHeH s, Pa3JIOKEeHMs], 3aMelleH s, 0OOMEeHa)

1.7

XUMHUECKUIN SKCIIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW MOCYJIOM, C INpaBHJIaMH
paboTsl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pyI0BAHUEM,
U3y4YeHHEe U omnMcaHue (PU3NYECKHX CBOMCTB 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmoieHne Qu3nveckux (MJIaBJIeHHE BOCKA, TasHUE JIbJa, pacTHpaHHE caxapa B
CTyIKe, KWIEHHMEe M KOHJECHCAallusi BOJAbI) M XUMHUECKUX (TOpEHHE CBEYH,
MPOKAJIMBAaHUE METHOW IMPOBOJIOKHM, B3aMMOJICUCTBHE MeJla C KHUCJIOTOW) SIBIICHUH,
HaOIIOZIeHHe M ONMCaHWe MPHU3HAKOB MPOTEKaHHWS XMMUYECKUX  peaKIHi
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTBI € XJOpUIOM Oapus,
pasnoxenue ruapokcuna menu(ll) mpu HarpeBaHMM, B3aMMOJEHCTBHE XKele3a C
pactBopom comu menu(ll), m3yuenue crmocoOoB pazaeneHusi cmeced (C MOMOIIBIO
MarHuTa,  (QWIbTPOBAaHHE,  BBINAPUBAHWE, JUCTHIULILUA,  Xpomarorpadus),
MPOBE/ICHUE OYMCTKU ITOBAapEHHOW COJIM, HAONIOJCHWE M ONHCAaHWE pPEe3yIhTaTOB
MIPOBE/ICHUSI OIBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUe
MojieTiell MOJIeKyJ (1IapOCTEP>KHEBBIX)

Baxuelinme npeacTaBuTesi HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razo. CocTtaB Bo3ayxa. Kuciopoa — 3JIeMEHT M MPOCTOE BEIIECTBO.
Haxosxnenue kucinopoja B npupoje, husnyeckre 1 XMMUYECKHe CBOMCTBA (peaKkiuu
ropenusi). Oxcunpl. Ilpumenenune kucinopoga. CrnocoObl MONy4YEeHHS KHCIOPOAa B
nabopaTopuu M mpoMbInuIeHHOCTH. KpyroBopor kucimoponga B mpupoje. O30H —
AJUIOTPONHAA MOIU(PHKALMS KUCIOPOAa

2.2

TennoBol 3hPeKT XUMUYECKON pPEaKIuH, TEPMOXUMUUYECKHE YpPaBHEHHUsI, SK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIMBO: Yroib W MeETaH. 3arps3HEHUE BO31yXa,
yCHJICHUE TApHUKOBOTO 3 (deKTa, pa3pyIieHne 030HOBOTO CII0sI

2.3

Bojopon — aneMeHT M mpocroe BemecTBo. HaxoxkieHue BOJIOpoaa B TPHPOJIE,




(1)I/I3I/ILI€CKI/IG H XUMHNYCCKHC CBOﬁCTBa, IMPUMCHCHHC, CIIOCOOBI IMOJIyUYCHUA. Kucnotel n
COJIN

2.4

MouisipHblii 00BEM ra3oB. Pacuérbl 10 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boja kak pactBopurens. PactBopel. HaceleHHbie u
HEHACBILICHHBIE pacTBOpbL. PacTBOpMMOCTB BewiecTB B Boae. MaccoBas 1o
BELIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOjAbl. OcHOBaHusA. Poib pacTBOpoB B
IIPUPOAE M B JKU3HM YejoBeka. KpyroBopor BoAbl B INpupoie. 3arps3HEHUe
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA PUPOIAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuneHuit. Oxcuapl. Knaccudukaus OKCUIOB:
cosieoOpasyrormire (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIC) M HECOJICOOpa3yIoIIHe.
Homenxitatypa okcunoB. @u3nueckue 1 XUMUYECKHE CBOMCTBA OKCUIIOB. [lomyuenue
OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. PU3WYECKME W XHMHUYECKHE CBOMCTBA OCHOBAHUU.
Ilonnydyenne ocCHOBaHUI

2.8

Kucnotel. Knaccudukanuss kucinor. Homenkmarypa kucnor. Dusndyeckue Hu
XMUMHUYECKHE CBOMcTBa KHUCIOT. Pgan axktuBHoctu wMetauioB H.H. bBekerosa.
[TonyueHnue KuCIOT

2.9

Comu. Homenknatypa coneil. @usnueckue M XHUMHUYECKHE CBOHCTBA COJEH.
[Tonyuyenue cosen

2.10

I'eneTrmueckas CBA3b MCXKY KiIacCaMU HECOPTaHNUIYCCKUX COG}IHHGHI/Iﬁ
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XUMUYECKUH JKCTICPUMEHT: KAa4eCTBEHHOE ONPEICIICHUE COJEpKaHUsI KUCIOPoJa B
BO3JlyXe, MOJy4YeHHe, coOMpaHue, paclo3HaBaHWE M M3yYeHUE CBOWCTB KUCIOPOJA,
HaOJTI0/ICHNE B3aUMOJICHCTBHUS BEIICCTB C KUCIOPOJIOM H YCIIOBUS BO3HUKHOBEHUS H
MpeKpaleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB M OMUCAHHE
WX CBOWCTB, TIOJy4YeHHE, COOMpaHKe, paclio3HaBaHWE U M3y4EHHE CBOWCTB BOJOPOJIA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcugom  memu(ll)  (Bo3moxkHO
WCIIOJI30BaHNUE BUIEOMATEPHAIIOB), HAOIOIeHHEe 00pa3IloB BEIIECTB KOJIUYECTBOM |
MOIlb, HUCCIEJOBaHHEe OCOOEHHOCTEHW pACTBOPEHHs] BEIIECTB C  Pa3IHYHOM
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOWM MACCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUlaMU (HATpHEM U
KaJIbIIieM) (BO3MOXHO HCITOJIb30BAHHE BHJICOMATEPHAIIOB), ONPEICIICHHE PAacCTBOPOB
KHCIIOT Y [IeJioYeld ¢ TIOMOUIbI0 HWHAWKATOPOB, HCCIEIOBAaHHUE OOpas3IoB
HEOPTaHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIIOJCHHE W3MEHEHHUS OKPACKH
WHIMKATOPOB B PAacTBOpax KHUCIOT M MHIeNoYed, M3ydeHHue B3aUMOACHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOW KHCIOTHI, KHCIOT C METAUIaMH, pEeaKIHil
HEUTpanmu3aluu, TMOJNyYeHHE HEepPacTBOPHUMBIX OCHOBAHUMN, BBITECHEHHE OJHOTO
MeTaJjla JIPYTUM H3 PacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«Baxknelme K1acchl HEOPraHUYECKUX COSTUHEHHID)

[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa XuMU4ecKkux 3aeMeHToB 1. M.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIMHI

3.1

[lepBble MOMBITKH KIACCUPUKAMH XUMHUYECKHX 3JeMeHTOB. [loHsTHE O rpymmax
CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENIbHBIE METaJIbl, TaJOTECHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT am@oTepHbIe OKCHUIBI U
TUAPOKCHIBI

3.2

[lepuonuueckuii 3akoH. Ilepmommyeckas cucrema XuUMHYECKHX diemMeHToB J[.U.
MenneneeBa. KopoTtkonepuonnas u anuHHonepuonHas ¢opmel Ilepuonudeckoii




cuctembl xuMuueckux odyemeHTtoB .M. MengeneeBa. Ilepuoasl u  rpymmbl.
Du3HUECKUil CMBICI TOPSJIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aroMHbIX siep. W3oromsl. OnekrpoHsl. CTpoeHHe
JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUuMHUYECKUX 1eMeHTOB Ilepuoanueckoii
cucrembl JI.MI. MengaeneeBa. XapakTepucTUKa XMMHYECKOIO JJIEMEHTa II0 €ro
nojoxxeHuto B Ilepuoanueckoii cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH  W3MEHEHUsT pajuyca aTOMOB  XHMHMYECKMX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETA/NIMYECKHX CBOWMCTB MO Tpynram U NepuojiaM. 3HAYeHUE
[Tepuonnueckoro 3akoHa u Ilepuonnueckoll CHUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIs
pa3BuTHs Hayku U npakTuku. .M. MenpeneeB — yu€HbIN U rpak JaHUH

3.5

Xumuueckasi  cBa3b.  KoBasieHTHass — (mojisipHasl W HEMOJIApHAsi)  CBA3b.
DIEKTPOOTPULIATETbHOCTh XUMHUECKUX 3J1€eMEHTOB. MloHHas CBsA3b

3.6

CreneHb okwuciaeHUA. OKHCIUTEILHOBOCCTAHOBHTEILHBIC pE€aKnuu. Hpoueccm
OKHCJICHUS U BOocCTaHOBJICHU. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI IKCIIEPUMEHT: HU3yueHue 00pa3lioB BEUIECTB METAJJIOB U HEMETAJIOB,
B3aMMO/ICIICTBIE THAPOKCUIA IMHKA C PACTBOPAMH KHUCIIOT W ILIENO0YEH, TPOBEICHHE
OIIBITOB, WJUTIOCTPUPYIOMIUX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMii
(ropeHue, peakliuy pa3iokKeHHsl, COeTMHEHNUS)

9 KJIACC

Kon
1

IIpoBepsieMblii JJIEeMEHT COAEePKAHUSA
BemectBo n xummndeckas peakuus. [lopropenue

11

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XUMHUYECKHUX diemeHToB J[.M.
MenneneeBa. CrTpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOMCTB
XUMHUYECKHX JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KAJIMs, KaIbLUI U UX COCTUHEHUN B
COOTBETCTBUU C ITOJIOKEHUEM DJIEMEHTOB B Ilepuonuueckon cucreMe U CTPOCHUEM
MX aTOMOB

1.2

CrtpoeHue BemiecTBa: BUJIbI XMMHYECKON CBSI3U. THUINBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumMuueckor cBs3u. Kiaccudukanus ¥ HOMEHKIIATypa HEOPraHMYeCKHX BEIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XUMHUUECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K
pa3IMYHBIM ~ KJaccaM  HEOpPraHWYEeCKHX  COCIMHEHMM, T€HETHYecKas  CBs3b
HEOPraHUYECKUX BELIECTB

13

Knaccugukanuss XMMHYECKUX pEAaKIMHA IO PAa3MUYHBIM MpU3HAKaM (MO0 YHCIy H
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEIIECTB, MO TEIJIOBOMY 3P HEKTY, M0 U3MEHEHHIO
CTETEHEH OKUCICHUS XMMUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUECKHE pEaKlUu, TEPMOXUMUYECKUE YPaBHEHUS.
[ToHsiTHE O CKOPOCTH XMMHUUYECKOU peaKkLiu

14

[Tonsatue 00 OOpaTUMBIX M HEOOPAaTUMBIX XHMHUYECKHUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOTeHHBIX peaknusax. lIoHATHEe O XUMHYECKOM pPaBHOBECHH.
@akTOphl, BIHUAIOIIME HAa CKOPOCTh XUMHYECKOW pEaKUMd U  TIOJO0XKECHUE
XMMHYECKOTO paBHOBECHUS

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMHU, HJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHOM  peakiuu.  CocTaBieHUE  YpaBHEHUH  OKUCIHUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKIMii ¢ MCIIOJIb30BAaHMEM METO/1a HJIEKTPOHHOI0 OagaHca




1.6

Teopuss ANEKTPOIUTUYECKON OUCCOLUMALMU. OJIEKTPOJIUTBI U HEDJIEKTPOJIMTHIL.
Karnonsl, aHMoHBl. MeXaHuU3M JUCCOLMAIMM BELIECTB C pPa3JIMUYHBIMM BHJAMU
xumuueckor cBsizu. Crenenp aucconuanuu. CusabHble U clabble AJIEKTPOJIUTHL.
Peakuuu nonHoro oOMeHa. Y ClIoBHsI MPOTEKAHUS peakuii HOHHOTO 0OMEHa, OJTHBIE
Y COKpaIllEHHbIE HOHHBIE YpaBHEHUSI peakinii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJICH
B CBETE IMpPEACTaBICHUN 00 3JIEKTPOJIUTUYECKON naucconuanuu. KauecTBeHHbIE
peakuuu Ha HoHbI. [loHsTHE O THApOIINU3E CoNel

1.7

XVMMHYECKUH SKCIIEPUMEHT: O3HAKOMIIEHUE C MOJEISIMU KPUCTAJUNIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U aiMasa), CIOKHBIX
BEIIECTB (XJIOpHA HATPHs); HMCCIEIOBAHHWE 3aBUCHUMOCTU CKOPOCTH XMMHYECKOH
peaKIMu OT BO3ACUCTBHS Pa3IMYHBIX (DaKTOPOB; UCCIICAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, IIPOLEcca AUCCOLHUAIMM KUCIIOT, LIeJouei u cosei (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUATIOB); IPOBEJEHUE OIBITOB, WILIOCTPUPYIOIINUX
NPU3HAKU POTEKaHUs pPeakLUuii MOHHOro oOMeHa (0Opa3zoBaHME OCa/Ka, BbIIEIECHUE
rasa, oOpa3oBaHHE BOJBI); OIBITOB, HJUTFOCTPHPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakuuu pas3JIoKEHHs, COEJUHEHUs);
pacrio3HaBaHUE HEOPTraHWYECKUX BELIECTB C ITOMOIIBI) KAYECTBEHHBIX PEAKLUN Ha
VOHBI;, pEHIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4

Hewmetansl 1 X COCIMHEHUS

2.1

OO0wast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTtpoeHHMe W (U3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMHMYECKHE CBOHCTBa Ha IpUMepe xJjopa (B3auMmojeilcTBue ¢
MeTaJlJlaMHM, HeMeTajlaMu, Ienodamu). XiopoBojaopoa. ComnsiHas —KHCIIOTA,
XMMHYECKHE CBOMCTBA, NIOJyUYE€HUE, IPUMEHEHuE. JlelicTBrE XJIopa U XJI0pOBOAOPOa
Ha OpraHu3M yesoBeka. BaykHelme XxJI0py/ibl U UX HaX0XKACHHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 37eMeHToB VIA-rpymnmbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — KUCJIOPOJA U cepbl. AJUIOTPONHbIE MOAM(DHUKALNU KHUCIOPOAA U CEpBHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (pU3NUECKre U XUMHUYECKUe
cBoiicTBa. OKCHBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHA0B. CepHasi KHCIIOTa,
¢u3nyeckne U XMMUYECKHE CBOMcTBa (00IIMe Kak MpeiCTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMHUUYECKHE peaKkluu, JeXallueé B OCHOBE MPOMBIIUIEHHOTO
crocoba moiy4yeHHs cepHOM KuciaoThl. IIpumenenune. Conu cepHOM KHUCIOTHI,
KayecTBeHHasl peakuus Ha cyibdaT-uoH. HaxoxneHue cepbl U €€ COeNMHEHUN B
npupose. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl COEAMHEHMUSIMH CEpPBI
(KUCIIOTHBIE  JOXAM, 3arpsi3HEHHE BO3AyXa U  BOJOEMOB), CIOCOOBI  €ro
IPEIOTBPALICHUS

2.3

OO0mas xapakTepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTCIICHH OKUCIICHHS. A30T, pacpoCTpaHCHHE B IPHUPOJIC, PU3HUSCKUE
U XUMHYECKHe cBoiicTBa. KpyroBopoT azora B nmpupoje. AMMHAK, ero Gpusnveckue u
XUMHNYCCKUEC CBOI\/'ICTBa, MOJIYUYCHHE U IPUMCHCHUC. Comn AMMOHMUS, UX (1)1/13qu01<1/16 )51
XUMHUYECKHE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas peakiysi Ha MOHBI aMMOHUSI.
A30THas KUCI0Ta, €€ ToJIyYeHHe, (PU3NIECKHe U XUMUYECKHE CBOMCTBA (00IIHME Kak
NpEeICTaBUTENs Kiacca KHCIOT M crneuupuyeckue). Mcmonb3oBaHue HUTPATOB U
coJIei aMMOHHSI B Ka4eCTBE MUHEPAIbHBIX YI00peHWN. XUMHUYECKOE 3arps3HECHUE
OKpYXAaIoIIel Cpelpl COSAMHEHHSIMH a30Ta (KUCJIOTHBIC JOXKIHW, 3arps3HEHUE
BO3/1yXa, MOYBBI U BOJIOEMOB)

2.4

®dochop, amnorponHsie Momudukanuu Gochopa, GUMUECKHE U XUMHUYECCKUE
coiictBa. Okcun docdopa(V) u dochopnas kucinora, GusnyecKkrue U XUMHUECKUE




CBOMCTBa, moayveHue. Mcmosap3oBanue ¢ocharoB B KauyecTBE MHHEPATbHBIX
yI00peHni

2.5

O6mas xapakTepuctuka 31eMeHToB |V A-rpynmnbel. OcoOeHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble CTENEHU OKHUCIEHHUs. YIUVIepOoA, aUIOTPOIHbIE MOIU(PUKALMH,
pacrpocTpaHeHHe B MPHPOJE, (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA. AICOPOIHS.
Kpyrosopot yraepona B npupoae. OKcusl yriepoja, Ux GU3N4ecKue 1 XuMU4eCcKue
CBOWCTBa, [EHCTBUE Ha JKMBBIE OpPraHU3MBI, I[OJYyYEeHHE U TPUMEHEHHE.
DKOJIOTHYECKUE TPpOOJIeMBbl, CBsi3aHHBIE C okcuaoM yriaepona(lV); rumoresa
r7100aTbHOTO MOTEIUICHUS] KIIMMAaTa; MapHUKOBBIM (P QeKT. YroapHas KUCIOTa U €&
colaM, UX (U3NYECKHe M XHMMUYECKHE CBOMCTBA, IMOJIy4YEHHE W IPUMEHEHUE.
KavectBennast peakuuss Ha KapOOHAaT-HOHBL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJIMIMHE, TPOMBIIIICHHOCTH U CEJIbCKOM X03HCTBE

2.6

[lepBoHavanbHble TOHSTHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHUSX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, TJIMUEPUH, YKCYCHAsl KUCIIOTa).
Hx coctaB u xumuyeckoe ctpoeHue. [lonstrue o OMOJOTHUECKH Ba)KHBIX BEIIECTBAX:
JKUpax, 0enKax, yrjieBoJax — M UX poJii B KU3HH YeJoBeka. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX M HEOPTaHMYECKHX COCTUHEHHIM

2.7

KpemHuii, ero ¢usuueckue M XMMHYECKHE CBOMCTBA, INOJY4YEHHUE U IPUMEHEHUE.
Coenunenns kpemaust B mpupoae. O6mue npeacrasienus o6 oxcuae kpemuusi(1V) n
KpeMHHUEBOM kucinore. CuIMKarhl, HMX MCIOJb30BaHHE B OBITY, MEIUIMHE,
IIPOMBILIUICHHOCTH. BaKHeHIIMe CTPOUTEIbHBIE MaTepHalbl: KEpPamMHKa, CTEKIIO,
IIEMEHT, ©OeToH, kene300eToH. IIpobmembl  Ge30MacHOro  MCHOJIb30BAHUSA
CTPOUTEJIbHBIX MAaTEPHUaJIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUH HKCIIEPUMEHT: U3yUeHHEe 00pas3lioB HEOPTaHUIECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; NPOBEJEHHE KaueCTBEHHBIX pEaKkUUid Ha XJIOPUI-HOHBI U
HaOJIOZICHWE TPU3HAKOB WX NPOTEKAHHWS; ONBITHl, OTpaKaIoMMe (QHU3MUECKUE U
XMMHUYECKHE CBOMCTBA TaJOr€HOB W HX COEJMHEHUH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHWEe ¢ oOpa3mamMu XJOPUAOB (TaJlOT€HHJIOB);
O3HaKOMJIEHHE ¢ 00pa3lamMM cepbl M €€ COeAMHEHUSAMH (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB); HAOJIOJEHHE Tpoliecca OOYTJMBAaHHS caxapa TOJ JEUCTBHEM
KOHIICHTPUPOBAaHHONW  CEpHOM  KHCIOTBI; M3Y4Y€HHE  XHMHYECKHX  CBOMCTB
pa30aBIeHHON CEepHOM KHUCIOTHI, MPOBEACHUE KAYECTBEHHOW peakiuu Ha cyibdar-
UOH U HaOMIOJeHWE MpHU3HAKa €€ MPOTEKaHWs; O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiictBamu azoTta, (Gochopa M UX COEIUHEHUH (BO3MOXKHO HCHOJIb30BAaHUE
BUJIEOMATEpHAJIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YyNOOPEHUH; MOoyueHHe,
coOupaHue, pacro3HaBaHHE€ M HM3y4YE€HHE CBOICTB amMMHaka; IpOBEJIECHUE
Ka4eCTBEHHBIX PEAKIMH Ha MOH aMMOHUS M (hocdaT-noH U U3yYyeHHE MPU3HAKOB MX
IIPOTEKaHUsA, B3aWMOJECHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEIBIO
(BO3MOKHO UCTOJIb30BaHHE BUJICOMATEPHAIIOB); U3y4eHue Mojenei
KPUCTAJUTMYECKUX pemeETOoK anMasza, rpadura, ¢QyuiepeHa; O3HAKOMIIEHHE C
IpoIecCOM  aAcOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOrasa; IMOJydeHUE, COOMpaHUE, paclO3HABAaHME U H3yueHUE
CBOMCTB YTJIEKUCIIOrO Ta3a; MpOBEJECHHWE KAUECTBEHHBIX DPEaKIMil Ha KapOoOHAT- U
CHJINKAT-HOHBI M M3y4YCHHE TPU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHUE C MPOAYKIHEH
CHWJIMKAaTHOMW MPOMBIIIIEHHOCTH; pELICHHE 3KCIEpUMEHTANbHBIX 3alad 10 TeMe
«BaxkHelIe HeMeTaJuIbl U UX COEIUHEHUS

MeTamisl U uX COCAUHCHUA

3.1

OO0mas xapakTepUCTHKA XHUMHYECKHUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU HX
nosnokeHus B [lepuonnueckon cucreme xumuieckux semeHToB J.M. MeHneneeBa u




cTpoeHuss aroMoB. CTpoeHHE MeTajuloB. MeTayuiMmyeckas CBSA3b M MeTaJuIndecKas
KPUCTAJIIMYECKAs] pEIIETKA. DIEKTPOXUMUUECKUH sl HAIPSKEHUH METaJJIOB

3.2

OusnuecKkue W XUMHUYECKHE CBoOicTBa MeTaioB. OOmme CrocoObl IMOIydeHHs
MeTaisioB. IloHSATHE O KOpPpPO3MM METaIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyTr'yH, JIOPATIOMUHAN, OpOH32a) U X IPUMEHEHUE B OBITY
Y IPOMBIIIIEHHOCTH

3.3

[[lenouynsle MeTauibl: ToJoxkeHue B [lepuoguyeckoll CcUCTEME XHMHUYECKUX
anementoB J[.MI. MeHneneeBa; CTpOEHHME HX aTOMOB; HAxO0XJICHUE B IPUPOJE.
Ouznyeckue U XMMHUYECKHE CBOIcTBa (Ha mpumepe HaTpus U Kanusi). OKcuiasl U
TUAPOKCUbI HATPHUA U KaJIUA. HpI/IMeHCHI/Ie IISJIIOYHBIX METAJIJIOB U UX COCI[I/IHGHI/Iﬁ

3.4

[I{erouHO3EMENBHBIE METAJLIBI MAarHUil M KaJbLMW: nosiokeHue B lleprogudeckoit
cucteMe xumuueckux oayeMmeHtoB J[.M. MenneneeBa; cTpoeHHE HUX aTOMOB;
HaxoxJeHue B npupoje. GU3sndeckue U XMMUYECKHE CBOMCTBA MATHUs U KaJbIUA.
Baxuelimue coequHeHus Kanblus (OKCHUI, TMAPOKCUA, coyin). KECTKOCTh BOJBI U
CHoco0bl €€ yCTpaHeHus!

3.5

AmomuHuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux snementos J[.U.
MenneneeBa; CTpOEHHE aTOMa; HaxOXKACHHUE B pupoae. PU3NYeCKUe U XUMUYECKUE
CBOWCTBA aMIOMUHHSL. AM(OTEpHBIC CBOWCTBA OKCUIA U THAPOKCHIA ATFOMUHUS

3.6

Kene3o: nosoxenue B llepmommueckoil cucreme XuMHYeCKHX 3yemeHToB JI.U.
MeneneeBa; CTpoeHHE aTOMa; HaXOXAeHUe B npupojae. Puzndeckue U XuMHUUECKUe
cBoiicTBa xene3a. Oxcupl, ruapokcuasl u conu xenesa(ll) u xxenesa(lll), ux cocras,
CBOWCTBA U MOJYYCHHE

3.7

XVUMUYECKUN IKCTIEPUMEHT: O3HAKOMIIEHHE C 00pasllaMHd METAJJIOB M CILJIaBOB, UX
(U3HYECKUMU CBOHCTBAMH; W3YUYCHHE PE3YJIBTATOB KOPPO3UH METAJLIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOACHCTBUS OKCHUIA KATbIIHS
W HaTpus C BOJOW (BO3MOXKHO HCIIOJNIB30BAaHUE BUICOMATEPHAJIOB); HMCCIEIOBAHNE
CBOMCTB >KECTKOM BOJBI; MpoIlecca TOPEHHs 3KeJe3a B KUcIopone (BO3MOXKHO
UCIIOJIb30BAaHNE BUICOMATCPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAaYECTBCHHBIX PEaKITUit
Ha WOHBI (MarHus, KaJIbIHs, aTloMUHus, nuHka, xenesa(ll) u xemesa(lll), meau(ll);
HaOJI0/ICHUE U ONTUCAHKE TPOIIECCOB OKPAIIMBAHUS TJIAMCHH MOHAMHU HATPHS, KaJIHs
W Kamblus (BO3MOXKHO  HCIIOJIb30BAaHHME  BHJIEOMATEPUANIOB);  HCCIEIOBAHUE
aM(pOTEepHBIX CBOWCTB THJPOKCHJA ATIOMHHHAS W THAPOKCHIA IWHKA;, pEIICHUE
HKCIIEPUMEHTATILHBIX 33124 M0 TeMe «BaskHel e MeTauibl U UX COSTMHEHUSD

XUMHS U OKpyXKarolas cpena

4.1

Hosrie MaTCepHraJibl U TCXHOJIOTHH. BemecrBa u MaTepuajibl B MMOBCEIHEBHOM JKU3HHU
qenoBeKka. XUMHUS U 300pPOBKE. be3omacHoe HCIIOIB30BaHNE BCIICCTB U XUMHNUYCCKHUX
pCaKI_II/Iﬁ B 6BITy. HepBaﬁ MOMOIIb IMTPU XUMHUYCCKUX O0XKOI'aX M OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpY’Karollen
cpensl I1/IK. Ponp xumuu B pemieHuu HsKosoruyeckux mnpobiem. [Ipupoansie
UCTOYHUKU YTJIEBOJOPOJOB (Yrojb, HPUPOAHBIN Tra3, HePTh), NPOAYKTHI HX
nepepaboTKU, UX POJIb B ObITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUN HKCIEPUMEHT: H3y4YeHHe OO0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbI
METaJJIOB, MOJIMMEPHbBIE MAaTEPHAJIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepseMOro
TpeOOBaHNs

1

IIpoBepsiemble TPeOGOBaHMS K IPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0
o0mero oopaszopanusi Ha ocHoBe ®I'OC

IIpencrasnenue:

11

O TIO3HABAEMOCTH  SIBIICHUH MPHUPOIBI, TOHMMaHUE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XHMMHYECKOH HayKH Kak o00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIleld KyJbTypbl U MPaKTUYECKOU
JeSITeIbHOCTH YEJIOBEKA B YCIOBHUSIX COBPEMEHHOI'O OOIIECTBA; IOHUMaHHE
MECTa XMMHUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO3HAHHA, B TOM 4YHCJIC OJOKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKUX MCTOHAaX MCCIICAOBAHUA BCHICCTB U U3YUYCHHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUEC HCII0JIb30BATh MOACIIN IJIA 00BSACHEHHS CTPOCHUA aTOMOB
1 MOJICKYJI

1.3

0 chepax mnpodecCHOHATLHOW NESATEIBbHOCTH, CBS3aHHBIX C XHUMHEH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAaHHBIMHA Ha JOCTUXKXCHUAX
XHUMHUYECKON HAYKH, YTO MO3BOJUT OOYYAIOIIUMCS pacCMAaTPUBATh XUMHIO
Kak chepy cBoeil Oyaymied mpopecCuOHAIBHOU NEATETbHOCTH M CHENaTh
OCO3HAHHBII BBIOOp XMMUU KaK MPOGUIBHOTO MpeaMeTa Mpu Nepexoie Ha
YPOBEHb CPETHEr0 00111eT0 00pa30BaHUs

Bianenne cucteMoil XMMHMUYECKMX 3HAHUM M YMEHHE NPUMEHATH CHCTEMY
XUMUYECKUX 3HAHUM, KOTOPasi BKIIIOYAET:

2.1

BAKHENIINE XUMUYECKUE MTOHATHUS: XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, MPOCTOE W CJIOKHOE BEUIECTBO, OJHOPOAHAS M HEOJHOPOIHAS
CMECh, OTHOCHUTEJIbHBIE aTOMHasi M MOJIEKYJISIpHAsT MAacChbl, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTa,
OCHOBaHHUE, CONb (CpelHssA), XUMUYECKasl peaklvs, PeaKkIuu COeIUHEHUS,
peaKIMy Pa3joKEeHUsI, PEAKIIMN 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
s ekt peakiuu, dK30- U IHIOTEPMUUECKUE PEAKINH, PACTBOpP, MacCcoBas
JIOJISl XUMUYECKOTO AJIEMEHTA B COEAMHEHNH, MAcCOBas J0JI U MPOIIEHTHAS
KOHIIEHTpaLMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aromMa, aToOMHas opOWTanb, paguyc aroma, BaJCHTHOCTh, CTENEHb
OKHCIICHUSI, XUMHYECKasl CBS3b, JJEKTPOOTPULATEIIBHOCTh, MOJISIpHAs M
HETOJIIPHAsT KOBAJEHTHAs CBSI3b, MOHHAs CBSI3b, METAJUIMYECKass CBA3b,
KpUCTAJNIMYeCKass ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJUIn4yecKas,
MOJICKYJISIpHAsi), WOH, KaTHOH, AaHHWOH, DJIEKTPOJHUT W HEDJICKTPOJIHT,
AIIEKTPOJIUTHYECKAs]  AWCCOIMAINS,  pEaKIuu  HOHHOTO  oOMeHa,
OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuu, OKHCIIUTENh 51
BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIN3, XUMHUUECKOE
paBHOBecHE, 0OpaTUMbIC U HEOOpPATUMBIE PEAKIIUU, CKOPOCTh XUMHYECKOM
peakuuu, katanuzatop, [IJIK, koppo3usi MeTaiioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XUMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauyeckui 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpo

2.3

TEOPUHU XUMUU: ATOMHO-MOJICKYJISIpHASI TEOpHsl, TEOpHUsL




BHGKTPOHHTHHGCKOﬁ Jucconrannmn

3 Biianenrne ocHoOBaMu XMMHYECKOW TpaMOTHOCTH, BKJITFOYAIOIIEH:
yMEHHE TMPaBUIBLHO HMCIOJb30BaTh M3YYCHHBIC BEIIECTBA M MaTepHabl (B
TOM YHCIIE MUHEpAIbHBIC YyIOOpEHHS, METAIII M CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOJIHBIX UCTOUYHHUKOB YTIIEBOAOPOAOB (YIJIs, MPUPOTHOTO

3.1 ra3a, He()TH) B OBITY, CETBCKOM XO3SIICTBE, Ha MPOU3BOJICTBE M TIOHMMAHUE
3HAYCHMsI KUPOB, OCIIKOB, YIJIEBOJOB JIJIi OpPraHM3Ma 4YEJIOBEKAa; YMCHHE
MIPOTHO3MPOBATH BIUSHHUE BEIIECTB M XUMHUUYECKUX MPOIECCOB HA OPTaHU3M
YEJIOBEKA M OKPYKAIOIILYIO MPUPOJIHYIO CPEAY

32 YMEHHE UHTETPUPOBATh XUMUYECKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX YIeOHBIX

' MPEIMETOB
HAJIMYUE OMbITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAIH TI0

3.3 XUMHH  (HAayyHas W  HAy4YHO-TIOMyJIsIpHas  JHTepaTypa, CJIOBapH,
CIPABOYHHUKHU, HHTEPHET-PECYPCHI)
YyMEHHE OOBCKTHUBHO OICHUBATH HMHQPOPMAIMIO O BEIIECTBAX, HX

3.4 MPEeBpaIICHUSIX U MPAKTUYECKOM MPUMEHEHUU U YMEHHE HCIIOIb30BaTh €€
JUTSI pEIICHUS yIeOHO-TT03HABATEIIBHBIX 3a]1a9
Brnagenne ocHOBaMHM TOHSTHMHOTO ammapara U CHMBOJUYECKOTO SI3bIKa

4 XUMHH JJI1 COCTaBjieHHs (OPMYJT HEOPTaHUYECKUX BEUIECTB, yYpaBHEHUU
XUMHUYECKHX DPEaKIuii; ocHoBamMHu xuMmHu4eckoii HomeHkiatypel (IUPAC u
TPUBHAIBHOI)
YMeHune oObsSICHITh CBSI3b TIOJIOKEHUS dyeMeHTa B [lepuoanueckoii cucreme
C UHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB  XHMHYECKHX

5 AIIEMEHTOB (COCTaB W 3apsan  s1apa, oO0Ilee YHCIO JIIEKTPOHOB),
pacmpesieiecHueM JJICKTPOHOB TIO JHEPreTHYECKMM YpPOBHSIM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAIUS U KAJTbIIUS
[IpencraBieHne O MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX
JJIEMEHTOB  (pafiyc aToMa, JJICKTPOOTPHUIATEIIEHOCTh), TPOCTBIX U

6 CJIOHBIX BEIIECTB OT MOJIOKEHUS 371eMEeHTOB B [lepuoanueckoii cucreme (B
MaJIBIX TEPUOJIaX W TJABHBIX MOJTPYNIax) W JJIEKTPOHHOTO CTPOCHUS
aroMma

7 YMmeHue kiaaccu(uImpoBarth:

7.1 XUMHYECKHE DJIECMCHTHI

7.2 HEOPraHUYEeCKHE BEIIeCTBa

7.3 XUMUYECKHE PEaKIUU

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTh M CTEMIEHb OKHMCICHUSI XUMUYECKUX PJIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAITMYECKON CTPYKTYPBI B COSTMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PAaCTBOpPax BENIeCTB (KMCIOT, OCHOBAHUH)

8.4 OKHCJINTEIIb U BOCCTAHOBUTEIH

9 YMeHue xapakTepu30BaTh (pU3NUECKue U XUMUICCKHUE CBONCTBA:
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOH, TpaduT, aiMas3, KPEMHHH,

9.1 azoT, docdop, cepa, XJIOp, HATPHUM, KAIHA, MaTHUH, KaIbIHA, aTIOMUHUH,
KEJe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJA, aMMHaK,

XJIOPOBOJIOPOJ, CEPOBOJIOPOJ, OKCHUJBI W TUAPOKCHAbl MeTayioB |—IIA




rpym, antomunus, menu (I1), muaka, sxenesa (11 u 111), okcuast yraepona (Il
u V), xpemuus (1V), azora u docdopa (Il u V), ceper (IV u VI),
CepHUCTas, CepHas, a30THCTas, a30THas, (ocdopHas, yroibHasil,
KPEMHHEBasi KUCJIOTA U MX COJIN)

MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT
UX COCTaBa U CTPOCHHMS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX

9.3 . “
CBOWMCTB, BO3MOXHOCTh IPOTECKAHHS XUMHUYECKUX TMPEBPAIICHUN B
Pa3IMYHbIX YCIOBUIX
10 YMeHHe cOCTaBIIATh MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS PEaKkiuii, B TOM
qucye:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIONINX XHUMHUYECKHUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPOKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIECTB, MAaCCOBYIO
' JIOJTF0 XUMHYECKOTO JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSAM XMMHUYECKUX PEAKIMi W HAXOJIUTh KOJMYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WM MPOIYKTOB PEAKIIUU
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[O3HaHUs (HaONIOJIeHHe, H3MEpeHue,
191 OKCIIEPUMEHT, MOJCIIMPOBAHNE) MPH W3YYCHHH BEIIECTB M XUMHUYECCKHX
' ABIIEHUHN; yMeHue chopMyaupoBaTh MpoOIEMYy M MPEATIONKUTH MYyTH €&
pelIeHHS
122 6e30macHOM paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XMMHUYECKOW TTOCYI0M 1
] J1a00paTOpHBIM 000pYI0BaHUEM
nmpaBujaMu 0e30macHOTO OOpaIlieHus ¢ BEHIECTBAMU, HCIIOIb3YEMBIMH B
MOBCEIHEBHON JKM3HU, MpaBUJIAMH TIOBEJEHUS B LEISIX COEpeKeHus
12.3 3I0pPOBBSI M OKpYXKAroIled MPUPOJAHOW CpeIbl; TIOHMMaHUE Bpena
(omacHOCTH) BO3ACHCTBHS HA JKUBBIE OPTaHU3MBI OMPEIEIEHHBIX BEIIECTB,
Cr0co0O0B YMEHBIICHHS U TIPEJIOTBPAIICHUS X BPEAHOTO BO3/ICHCTBHS
13 Hanuuue mpakTHYEeCKMX HABBIKOB IUTAHHPOBAHHWS W OCYIICCTBICHUS
CIEIYIOIIMX XUMUYECKUX dKCTIEPUMEHTOB:
U3yYeHHe U ONHCcaHhe (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
13.1 (U3HYECKUMHA ¥ XHMHUYCCKUMU SIBJICHUSIMH, OIBITHI, WJUTFOCTPUPYIOIIUE
MPU3HAKY TPOTEKAHUSI XUMUYECKUX PEAKIUI
13.2 U3y4eHue crnoco00B pa3eNeHHs cMecei
MOJyYeHHE KHUCIIOPOJa M M3YyYEHHE €ro CBOMCTB; IMOJIyu€HHE BOJOpPOJA U
13.3 W3y4eHHUE €ro CBOWCTB; TOJYYECHHE YTJEKHCIOro Ta3a M H3y4YeHHE €ro
CBOMCTB; II0Jy4YE€HHE aMMHAKa U U3YYCHHUE €r0 CBOMCTB
13.4 IIPUTOTOBJICHUE  PACTBOPOB  C  ONPEHEIEHHOM  MacCoOBOM  JOJIEH

pPacTBOPEHHOTO BEMIECTBA
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MPpUMEHEHHUE HWHAMKATOPOB (JIaKMyca, METHJIOpaHka W ¢eHondTaienHa)
JUISL OTIPEJICNICHUS XapaKTepa CPeibl B pACTBOPAX KUCIIOT U IIEI0Yei

13.6

UCCJIEJOBAHUE U OIMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB; M3Y4YEHHE B3aMMOAEHUCTBUS KHCIOT C METallaMH, OKCHJaMH
METAJIJIOB, PAaCTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAaHUSIMH, COJISIMU;
IOJyYeHHE HEpacTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOIO MeTaiia
JIpyrUM M3 pacTBOpa COJIM; HCCIEeJOBaHHE aM(OTEpHBIX CBOWCTB
I'MJIPOKCUI0B AJIFOMUHUS U IIMHKA

13.7

pelICHUE OKCIEPUMEHTAIBHBIX 3amad 1o TemaM: «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX COCIUHEHUI»; «IIEKTPOIUTHYECKAsT JIUCCOLUALIUSY;
«Baxkneinme HeMeTalUIbl U UX COSOUHEHUM», « BakHeume MeTaaibl U UX
COECIUHEHUS

13.8

XMMHYECKUE SKCIICPUMEHTBI, WUTFOCTPUPYIOIINE TPU3HAKH IPOTCKAHMUS
peakiuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMU Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX MOHBI: XJIOPHI-, OPOMHI-, HOAHI-, CyIbdaT-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHJI-UOHBI, KATHOHBI aMMOHUH,
MarHusi, KaJblius, aJlOMUHUS, keneza (2+) u »xenesa (3+), meau (2+),
IIUHKA

14

YmMmenue:

141

npeaCTaBJIATb PE3YJIbTAaThI OKCIICPUMCHTA B q)opMe BBIBOJOB,
J0Ka3aTcCJIbCTB, Fpa(i)I/IKOB u Ta6JII/II_I U BBIABJIATH OMIIMPHUYCCKUC
3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATL CBsA3U MCKAY PCaAIbHO Ha6J'II-O,Z[aeMLIMI/I XUMHUYCCKHUMU
ABJICHUAMHU MW IIpoHecCaMH, MNPOUCXOOAIIUMMHU B MAKpPO- WU MHKPOMHPE,
00BSICHSITH IIPUYHNHBI MHOI‘OO6pa3I/I${ BCIICCTB




HHEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMWHU

Koxa
1

HpOBepﬂeMblﬁ IJIEMEHT COACPIKaAaHUSA

HepBOHa‘-IaJIBHbIG XUMHNYCCKUC ITOHATHUA

11

UYucteie BemecTBa U cMecd. CriocoObl pa3zienenus cMecei

1.2

ATOMEI 1 MOJICKYJIBL. Xumudeckue 31eMeHTEl. CHUMBOJIBI XUMHUYECKHUX 3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

Xumudaeckas (bOpMy.]'Ia. BanenTHOCTE aTOMOB XMMHYECKHX 3JeMEHTOB. CTeneHb
OKHCJICHHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aToMHas Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas goas XUMHYECKOI'0 dJIEMEHTa B
COCAMHCHUU

1.5

KonuuectBo BemiectBa. Mok, Momsipuass macca. MossapHbiii 00bEM  Tra3oB.
B3anMocBsI3b KOJIMYECTBa, MACChI U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusznyeckue W XHMUYCCKHE SBJICHHS. XHMHYSCKAs peakuuda u e€ ITIPU3HAKH.
3aKoH COXpPaHCHHA MACChl BCIICCTB. XUMHYECKHE YPaBHCHUS

[Mepuomuueckuii 3axoH U Ilepuoauueckas cucreMa XUMHUYECKHX diieMeHToB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuil 3akoH. Ilepmoanyeckas cucreMa XMMHUYECKUX 3iaeMeHToB [I..
Menpneneesa. Ilepuonel u rpymnmbsl. DU3HYECKUN CMBICI MOPSIAKOBOTO HOMEpA,
HOMEPOB IEpUOA U IPYNIIbI IEMEHTA

2.2

Crpoenue atomoB. CocrtaB aTtoMHBIX siep. M3orombsl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J04eK aToMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
ITepnonnueckoi cucremsl JI.M. MeHeneena

2.3

3aKOHOM€pHOCTI/I B M3MCHCHUH CBOICTB XHMHYECKUX DJIEMCHTOB IMEPBBIX TpéX
NnepuoaoB, KaJivud, KaJlbIUA (pazmyca aTOMOB, JJICKTPOOTPHULATCIBHOCTH,
METAINIMYCCKUX U HEMCTAJNIMYCCKUX CBOfICTB) n ux COCI[I/IHCHI/Iﬁ B COOTBECTCTBHH
C ITOJIOKCHHUECM BJICMCHTOB B Hepnozu/lqecxoﬁ CUCTCMC U CTPOCHUEM UX ATOMOB

CtpoeHue BenecTna

3.1

XuMu4geckas CBA3b. KoBanentHas (HOHHpHaH n HCHOHHpHaH) CBA3b.
BHeKTpOOTpI/IHaTe.HBHOCTI) XUMHYCCKHUX 3JICMCHTOB. Honnas CBA3b.
Meramiuydeckas CBI3b

3.2

Tumsr KPpUCTATNINYCCKUX pCH_IéTOK (aTOMHaH, HWOHHas, MeTaJ’IJ’II/I‘{eCKa}I),
3aBHCHUMOCTb CBOMCTB BEIICCTBA OT THIIA KpHCT&J’IHH‘ICCKOﬁ peI_HéTKI/I n BHOA
XUMHYECKOM CBS3U

Baxueiimne OpCACTABUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeranner u wux
COCAMHCHUS. MeTamisl 1 uX COCIMHCHU A

4.1

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKUX COEAMHEHHMM: OKCHJIOB
(conmeoOpasyromiye: OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECONIE00pazyIOIINeE;
OCHOBaHUH (ménoumn u HEPaCTBOPHUMBIE OCHOBaHU); KHUCJIOT
(kucmopoacoaepKale 1 0eCKUCIOPOAHbIE, OHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJIel (CpeTHUX 1 KHCJIBIX)

4.2

dusnueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIUIOB: BOJIOPOJA,
XJIOpa, KHCIIOPOJa, Cephl, a30ta, Gocdopa, yriaepoaa, KpEeMHHS




4.3

®usznueckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BELIECTB-METAIUIOB: JIUTHS,
HATpHUs, KaJIAs, MarHus U KaJIbLUs, AIFOMUHUS, JKeJIe3a. DIIEKTPOXUMUYECKUH Psift
HaIPsDKEHUN METaJIOB

4.4

du3znyeckue M XHMHUYECKHE CBOMCTBA BOOOPOIHBIX COG,Z[I/IHGHI/Iﬁ HCMCTAJIJIOB:
XJIOpOBOAOPOJaa, CCPOBOJOPOAd, AMMHAKA

4.5

dusnueckue W XHMHYECKHE CBOMCTBA OKCHIOB HemeramuioB: cepol (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). ITonyueHue
OKCHIOB HEMETAIOB

4.6

Xumuueckue cpoiictBa okcuaoB: MetamwioB |A—IIA rpynn, munka, megu(ll) u
xenesa(ll, 111). [TomyueHre OKCHIOB METAJIJIOB

4.7

XVWMUYECKUE CBOWCTBA OCHOBAaHWN M aM(OTEPHBIX THAPOKCUAOB (Ha mpumepe
TUAPOKCUIOB aTIOMUHUS, Kele3a, InHKa). [lonydyenne ocHoBaHUN U aM(OTEPHBIX
TUJPOKCHJIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
CEpHHUCTOM, cepHOHl, a30THOH, (ochopHOoil, KpemHHEBOW, yroiabHOH. OcobObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tosrydyenue Kucinor

4.9

OO61ue xuMHYECKHe CBOMCTBa cpeiHuX coneil. [lonyuenue coneit

4.10

[lomyuenue, coOupaHue, paclno3HaBaHHE BOJIOPOJA, KHCIOpOJa, aMMHaKa,
YTJICKHCIIOTO Ta3a B JIAbOpaTopuu
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[Tomydyenue amMMuaka, CepHOW M a30THOM KHCIOT B MPOMBINIICHHOCTH. OOriue
CIOCOOBI MOJYUYECHUSI METAJIJIOB

4.12

I'eneTmueckas CBI3b MCXKAY KilaCCaMM HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XMMHUECKUX peaklUUid MO pa3IMYHbIM MPU3HAKAM: 10 YHUCIY U
COCTaBy Y4YacTBYIOIIMX B PEAKIMHU BELIECTB, IO TEIIOBOMY 3(dexTy, Mo
VU3MEHEHUIO CTEIICHEHW OKHMCIICHHsI XUMHUYECKUX 3JIEMEHTOB

5.2

TemoBoit 3 peKkT XUMUYECKON peaklMi, TEPMOXUMUYECKHE YpaBHEHUS. DK30- U
OHAOTEPMUYECKUE peaKIMH. TepMOXUMHUUYECKHUE YPAaBHEHUS

5.3

OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiMu. OKHUCIUTENN M BOCCTAHOBUTEIH.
[Tponeccel  OKMCIEHMS M BOCCTAHOBICHMsA.  OJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUHI

5.4

Teopus 37AEKTPOIUTUUECKON aucconranuu. KaTuoHbl, aHMOHBL. DJIEKTPOIUTHI U
HEIIEKTPOJUTHI. CHUIIbHBIC U CIa0bIe MIEKTPOIUTHL. CTENEHb AUCCOIMAITIHI

5.5

Peaknun moHHOrO OOMEHa. YCNOBHS TPOTEKAHUS PEAKIUd HWOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEAKIUI

XUMHS U OKpYyXKarolas cpenia

6.1

BemecrBa M Mmarepualnsl B IIOBCEAHEBHOM JKM3HHM 4YelOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUUECKHUX peakiuil B maboparopun u ObITy. [lepBas
IIOMOLLb [P XMMUYECKUX 0’KOTaX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYKaoIIeH cpebl (KUCIOTHBIE JOXKIH, 3arpsI3HEHHE
MOYBBI, BO3JyXa U BOJOEMOB), cIOCOOBI ero mnpenoTrBpameHus IlpenenvHas
nonyctumas kKoHueHtpauus BemiectB (ITJAK). Ponp xumum B peuieHun
9KOJIOTUYECKHX Tpo0jeM. VYcuieHHe TmapHUKoBoro »sddekra, paspyiieHue
030HOBOTO CJIOSI




[Tpumenenue cepsl, azota, ¢ochopa, yriaepona, KpeMHHS U HUX COCTUHEHUH B
OBITYy, MEIUWIMHE, NPOMBIIUICHHOCTH U CEJIbCKOM Xo3siicTBe. I[lpuMmeHeHue

6.3 METAJUIOB U CIUIaBOB (CTajb, 4YyryH, IIOPaTIOMMHUH, OpoH3a) B OBITY H
MPOMBINIIEHHOCTH MX coenuHeHuil. [lonarue o koppo3uu MeTasioB, OCHOBHbBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

6.4 [IpupoaHble HWCTOYHHMKM YTJIEBOJOPOIOB (Yroib, NPUPOAHBIA Ta3, HeDTH),

' MIPOJIYKTHI MX MepepaboTKH (OEH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHMSX
6.5 yriaepoaa (MEeTaH, 3TaH, STHJICH, alleTHIICH, 3TaHOJI, INIMLEPUH, YKCYyCHas! KUCIIOTA).
' [TonsiTie 0 OMOOTUYECKH BaXKHBIX BEIIECTBAX: XKUPAX, OENKax, yriaeBogax — U ux
POJIM B )KM3HH YEJIOBEKA
7 Pacuérni:

7.1 1o (hopMysIaM XUMHYECKHX COEIMHEHHUH

7.2 MaccChl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMAYECKHM YPaBHEHUSIM




