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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM OCHOBHOrO oOwIEro oOpa3oBaHHs  COCTAaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHOW IMPOTPaMMBI OCHOBHOT'O
obmero oOpazoBanusi, npenacraBieHHbIx B @I'OC 00O, c¢ yuerom QexnepanbHoil paboueit
MPOrpaMMBbl BOCIIU TAHHSL.

[TporpamMma mo XuMuM pa3paboTaHa C HETbI0 OKa3aHHs METOANYECKON MOMOIIN YUUTEITIO
B CO3/IaHUH paboyell MPorpaMMBbl IO YI€OHOMY TIPEIMETY.

OBILIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEAMETA «XUMMUS»

IIporpamma mo XuMuM Aa€T TpeNCTaBICHHE O LEsAX, oOILIell crpareruum oOydeHws,
BOCIIUTAHUS M Pa3BUTHUA OOY4YalOIIMXCS CPEACTBAMHU Y4E€OHOro MpeIMeTa, OIpPENeseT
00s13aTeIbHOE MPEAMETHOE COIEpKAHKE, €r0 CTPYKTYpPY 10 pa3jeiaM U TeMaM, pacipeieieHne
[0 KjaccaM, pPEKOMEHIYEMYI IIOCIEIOBAaTEIbHOCTh M3YUYEHUS XMUMHHM C  YYETOM
MEXIIPEMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro IpOoLecca, BO3PaCTHBIX
ocobeHHOoCTel oOydarmuxca. B mporpamMMe mo XMMUM yYUTHIBAIOTCS BO3MOXXHOCTH Y4EOHOTO
npeAMeTa B peaiu3ali TpeOoBaHUN K MJIAHHUPYEMbIM JIMYHOCTHBIM, METalpeIMETHBIM U
OpEeAMETHBIM pe3ylbTaTaM oO0ydeHus U B (OPMUPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-
MO03HABATEIHHOM JEATEIHHOCTH 00Yy4arOIIEerocs Mo OCBOCHUIO Y4eOHOr0 CoepKaHMUs.

W3ydyeHne XuMUU HAa ypOBHE OCHOBHOIO OOIIETO 00pa3oBaHUsT OPHUEHTHPOBAHO Ha
OOIIEKYIbTYPHYIO  IOATOTOBKY, HEOOXOAMMYK  JUISI  BBIPA0OOTKH  MHPOBO33PEHYECKHX
OPHEHTHUPOB, Pa3BUTUs HMHTEIUIEKTYalbHBIX CIIOCOOHOCTE M HMHTEPECOB OOYYaroIIMXCs, Ha
MPOJIOJDKEHNE 00YUEHUsI HAa YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

3HaHHe XUMHH CIYKUT OCHOBOM JIJIsi (GOPMUPOBAHUS MUPOBO33PEHUS 00YyUaIOIIErocs, ero
MIPEJCTaBICHUN O MaTepHaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMU el
MIPEJCTaBJICHUS O MPEBPAILlEHUSX SHEPTUU U BEIIECTB B MIPUPOJIE, O MyTIX pelIeHus TI100albHbIX
mpobjeM  yCTOMYMBOTO  Pa3BUTHsSI ~ YEJOBEYECTBA —  CHIPbEBOW,  DHEPreTUYECKOMH,
MIPOAOBOJIBCTBEHHON  MpoOjeM, mpoOJieMbl  SKOJOrMueckoil  0Oe3omacHOCTH,  MpoldiieM
3/IpaBOOXPaHEHHUS.

N3yuenne xumun:

CHOCOOCTBYET pealu3allMd BO3MOXKHOCTEH Ui caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYPbI JINYHOCTH O00y4aroluxcs, X o01ei 1 pyHKIHOHAIbHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHNE MBILUIEHUS U TBOPYECKUX CIOCOOHOCTEH 00yuarommx cs,
HaBBIKOB ~ HMX  CaMOCTOSITEIbHOW  y4yeOHOW  JEeSATENbHOCTH,  AKCHEPUMEHTAJIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHMM, HEOOXOAMMBIX Kak B TOBCEJHEBHOW JKM3HH, TaK M B
npodeccoHaIbHON ASSITENbHOCTH;

3HaKOMUT €O crenu (UKo HaydHOTO MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI MIPEICTaBICHUM O
€IMHCTBE MPUPOABI U YEJOBEKA, SIBJSETCS KIIOYEBBIM STanmoM B (POPMUPOBAHUU €CTECTBEHHO-
HAyYHOU I'PaMOTHOCTH O0YYarOIIHXCS;

croco0CTByeT (OPMHPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO-HAyYHBIM
3HaHMUSM, K TPHUpPOJE, K 4YEJIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOIMYECKOe OOpa3oBaHUE
00y4JarOIIMXCS.

JlanHble HampaBiieHUS B OOy4YeHHHM XHMHUU OOECIEUMBAIOTCSA CIEUM(PUKON CcopepKaHHs
npeaMeTa, KOTOPBIA SBIISIETCS MEeIaroru4ecky aJanTHPOBaHHBIM OTPaKEHHUEM OIpeIeSIEHHOT O
JTamna pa3BUTHS XUMHUU.



Kypc xumun 0CHOBHOToO 001Iero oopa3oBaHus OpUEHTHPOBAH Ha OCBOCHUE O0YYarOIIMMUCS
CUCTEMbl  IMEPBOHAYAJBHBIX  MOHATHM  XMMHH, OCHOB  HEOPraHMYECKOM  XHUMHH,
OCHOBOIOJIATAOIIMX TPEICTABICHUNA OOMEeHd XUMHH W OTHAEJIbHBIX 3HAYMMBIX TOHATHN
OpraHUYECKON XUMUHU.

CtpykTypa coaepkaHus TpOrpaMMbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ mzyueHuro. CopepikaHue CKIQAbIBAETCA U3 CUCTEMBbI MOHSATUH O XUMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMBI TMOHATHH O XWMHUYECKOW peakmuu. OO0e 3TH CHCTEMBI
OpPraHU30BaHbI MO MPUHIIMITY MOCJIEI0BATEILHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX
MPe/ICTaBICHUI pa3HOr0 YPOBHSI:

ATOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

ITepuoanueckoro 3axkona JI.11. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

YUYEHUSI O CTPOCHUU aTOMa U XUMHYECKOM CBSI3H;

MIPEJICTaBICHUM 00 SJIEKTPOIUTUY €CKON AU CCOLMAIINY BELIECTB B PaCTBOPAX;

0 XMMUYECKOW KMHETHKE U TEPMOJUHAMUKE.

B ocHOBYy TeopeTHYecKuX 3HAHUN TOJOXKEHBI SMIUPUYECKH TOJyYeHHBbIE (HAKTHI.
TeopeTtnueckue 3HaHUS Pa3BUBAIOTCS IOCJIENOBATEIBHO OT OJHOTO YPOBHS K JAPYroMy U
00€eCreunBaOT 00y4aroIMMCsi BOSMOKHOCTb OOBSICHATh U MPOTHO3UPOBATH CBOMCTBA, CTPOEHUE
¥ 00J1aCTH MPAKTUYECKOTO MPUMEHEHUS U3Y4aeMbIX BEIIECTB.

OcBoeHue cosepkaHusl IPOrpaMMbl IO XUMUHU MTPOUCXOJUT € UCIIOIb30BAHUEM 3HAHUM U3
paHee M3yYeHHBIX YYEOHBIX MPEAMETOB: OKPYXKAIOIMUNA MUp, Ouonorus, Gu3nKa, MaTeMaTHKa,
reorpadusi, TEXHOJOTUsI, UCTOPHUSL.

[Iporpamma ocHOBHOro o0miero oOpa3oBaHUs MO XUMHH (YriyOJE€HHBIN ypOBEHb)
OPUEHTHUPOBAaHA Ha COXpaHEHHWE (YHIAMEHTAJLHOTO XapakTepa OoOpa3oBaHHUs, CIEHUPUKA
yuyeOHOro mpeaMera U oOOECHeYeHHE YCIEIIHOro OOydeHuss Ha CIEAYIOIEeM YPOBHE
oOpa3oBanmsi. B mporpamme 1O XUMUU peaqu3yeTcs pa3BUBAWOIIAsi W TMpaKTHYECKas
HAIpPaBIEHHOCTh O0YyUEHUsI XUMUU, TUPPepeHnanus o0ydaeHus.

W3ydenue XuUMHH CIOCOOCTBYET peaim3aluyl 3a7ad MpopecCHOHATBHON OpUEHTAINH H
HampaBJIeHO Ha MPEJOCTABICHHUE BO3MOXKHOCTH KaXIOMY OOydYalomieMycs MPOSBUTH CBOU
WHTEJUIEKTyallbHbIE M TBOPUYECKHE CHOCOOHOCTH TMpPHU H3YUYEHUH Y4eOHOro MpeaMera,
HE0OXOIUMBIE JIJIs TPOIOIDKEHNS 00pa30BaHUs U JaIbHEHIISH TPYIOBOH €SI TENbHOCTH.

[Iporpamma 1o XuUMHUM TpeAHA3HAuY€HA I HCIOJb30BaHHUS B 00pa30BaTEIbHBIX
OpraHu3alMsIX, peaTu3ylIMX MporpaMmbl IuddepeHIMPOBAaHHOTO H3YYEHHUS OTIEIbHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTr'O 00111ero 00pa3zoBaHusl.

Ob6pa3zoBaTtenbHble GYHKIUNA XUMHH, U3y4aeMON Ha yriIyOJIEeHHOM YPOBHE, Peau3yIoTCs B
nporecce (OPMUPOBAHUS 3HAHUNM OCHOB XMMHUYECKOW HayKh Kak OOJIaCTM COBPEMEHHOIO
€CTECTBO3HAHUs, 00JAaCTH MPAKTHUYECKON AESITENbHOCTH YelOBEKa W OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTypbl. 3aZadya ydeOHOro MpeAMeTa COCTOUT B (OPMHUPOBAHUU CHCTEMbI
XUMHUYECKUX 3HAHUN — BaXXHEUIINX (DAKTOB, MOHSTUN, 3aKOHOB U TECOPETHUYECKUX TOJIOKEHUH,
JOCTYITHBIX OOOOIICHHIT MHPOBO33PEHUECKOr0 XapakTepa, sS3blKa HAyKd, B MPHOOIICHUU K
Hay4YHBIM METOJIaM MO3HAHUS MPH M3yUYCHUH BEIIECTB U XUMHUYECKHX PeaKkinii, GOpMUPOBAHUU
Y pa3BUTHH MO3HABATEIBHBIX YMEHUIH U CIOCOOOB ACSITEIBHOCTH U UX MPUMEHEHHH B Y4eOHO -
MO3HABATEJIbHONW U Y4eOHO-MCCIeI0BATEIbCKOM IS TEIbHOCTH, OCBOCHUU TPAaBUIJI 0€3011aCHOTO
oOpaIieHus ¢ BENIeCTBaMU B TTOBCEIHEBHOM XKH3HHU.

[lenn w3y4YeHWs] XWMHH OTPAKAIOT HAMPABICHHOCTh OOYYEHHS Ha pPa3BUTHE W
caMOpa3BUTHE JINYHOCTH, POopMHUpOBaHUE €€ MHTEIUIEKTa U OOIIEH KyIbTypHI.

N3ydeHne XuMuM HapaBjI€HO Ha JOCTHXKEHUE CIEAYIOIIUX LIETEH:



(dbopMHpOBaHUE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY HPHHITHIO PELIEHUH, CIIOCOOHOH aaanTupoBaThCsi K
OBICTPO MEHSIOIIMUMCS yCIOBUSM KU3HU;

(dopMHUpOBaHUE CHUCTEMBl XMMHUYECKHX 3HAHUI KaK KOMIIOHEHTa €CTEeCTBEHHO-HAayYHOMH
KapTUHBl MHUpPA, KaK OCHOBBI JJI1 IIOHUMAHHsI XMMHUYECKOW CTOPOHBI SIBICHHI OKPYXKAIOILEro
MHpa, OCBOEHUE s3bIKa HAYKH;

npuoOIeHre 00yJarouMXcs K CaMOCTOSITEIbHON MO3HABAaTEIbHON U UCCIIEA0BATEIbCKOM
NeATeNbHOCTH, K HAay4YHbIM METOAAaM MO3HaHMA, (OPMHPOBAHHWE MOTHBALMUM U pa3BUTHE
CIIOCOOHOCTEHN K M3yYCHHIO XUMHUU;

dbopmupoBanue o0ImIeH (HYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qyciae YMEHUH OOBSICHATH M OLIGHUBATHh SBJICHHUS OKPYXKAIOIIErO0 MHpA, MCIOJB3Ysl 3HAHHS U
OIBIT, IOJyYEHHBbIE MpPU HU3YYEHUH XUMHHM, HOPUMEHATh HUX IpH pEIIEHUH MpoljieM B
ITOBCEAHEBHOM )KU3HU U TPYIAOBOU NEATEIbHOCTH;

pa3BuTHE Yy OOydYaroIMXCs HHTEepeca K M3Yy4eHMIO XUMHUU U cdepaMm JesTeIbHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIErO NHpOduis U
HanpaBJIeHHOCTH AaJbHEHIIEro o0y4eHus;

OCO3HAHUE ILIEHHOCTUM XWMUYECKHUX 3HAHUM B JKM3HU YEJIOBEKA, IOBBIIICHUE YPOBHS
9KOJIOTUYECKOW KYJIbTYpPBbI, HENPUATHE NEHCTBUHM, NMPUHOCALIMX BPEl OKpPY)KaIOLIEH cpele U
3JI0pOBBIO JIIOAEH;

npuoOpeTeHre 00y4arolMMHUCS OIbITa CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIUH ), HEOOXOAUMBIX JUIsSl pa3IMYHBIX BUJOB JACATEIbHOCTH.

MECTO YYEBHOI'O IPEIMETA «XUMHUS» B YYHEBHOM IIJIAHE

Ha u3yuenue ydeOHOrO mpeamera «XUMHsD» OTBOAUTCS 1Mo 68 yacoB B 8 u 9 kiaccax (2

yaca B HeJlelo), Bcero 136 yacos 3a 1Ba roga o0y4eHus .



COJAEPKXAHUE YYEBHOI'O ITPEJMETA
8 KIIACC

IlepBoHaYanbHBIE XUMHYECKHE MIOHATHUS

Xumusi — BakHasi 00JIACTh €CTECTBO3HAHUS M TMPAKTUYECKOW IESATEILHOCTH YellOBEKa.
[Mpenmer xumuu. Pomes XxumMuum B IKH3HM 4YenoBeka. Kparkue cBeneHHS 00 WCTOPHH
BO3HMKHOBEHUS M Pa3BUTHSA XUMUU. XUMUA B cucTeMe Hayk. Tena u BemectBa. duznueckue u
XUMHYECKUE CBOMCTBA BEIIECTB. ArperaTHble COCTOSHUS BellecTB. [IoHATHE O TEOPETUYECKUX U
SMIIMPUYECKUX METOAAX IMO3HAHMS B €CTECTBEHHBIX Haykax. [IpencraBieHus O HaydyHOM
MMO3HAHUH Ha SMITUPHYECKOM YpOBHE: HAOIIOeHIE, H3MEPEHUE, YIKCIIEPUMEHT, MOJICIIMPOBA HHE,
BeiuncieHue. [lpencrtaBieHuss 0 Hay4YHOM IMO3HAHMM Ha TEOPETUYECKOM YpPOBHE: HAy4yHbIE
¢akTbl, mpobyieMa, runoTe3a, Teopus, 3aKOH.

SA3pIk xumMuu. VICTOYHUKY XUMHYECKOW HH(OpMaIIUH.

[Tonsatue o meromax paboOTHl ¢ XUMHUYECKMMH BemiectBamu. OOOpymoBaHHE LIKOJIBHOM
XUMHYecKoil 1aboparopun. [IpaBuia 6e3onacHoro odparieHus ¢ BeuecTBaMu U J1a00paTOpHbIM
000pyI0BaHUEM.

Yuctele BewmiectBa U cMmecd. llpupoaHele cmecu: BO31yX, NPUPOAHBIA Tra3, He(Tb,
MPUPOJHBIE BOJBI, TOPHBIE MOPOJAbI U MUHEpaJbl. [[OHATHE O TOMOTrEHHBIX M T'€TEPOrE€HHBIX
cmecsix. CriocoObl pazaenenus cMecei. OYnucTKa BEIIeCTB.

BemiectBa M XuMHYEeCKHME peaKUUMU. ATOMBI WM MOJEKYJbl. XUMHUYECKHE DSJIEMEHTHI.
CHUMBOJIBI XUMHYECKHUX 3J1eMEHTOB. [IpocThie U clokHbIE BemiecTBa. MeTauibl 1 HEMETaJIbL.
BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHHSL.

Xumnueckass (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OmpeneneHne BaJeHTHOCTH JJIEMEHTOB 1o (opMyram
OMHAPHBIX COCOUHEHHM W COCTaBICHHE (GOPMYNT OWHAPHBIX COENWHEHUN MO BAJIEHTHOCTH
anemeHToB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCUTEIbHAsT MOJIEKYJsIpHast Macca. MaccoBast
JI0JIs1 XUMHYECKOTO DIIEMEHTa B coennHeHnn. Haxoxmenue mpocreiimeit GopMyIibl BelecTsa mo
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. Monsipuas mMacca. B3anmocBs3b KOJIMYECTBA, MACChl U
Yuclia CTPYKTYPHBIX CIWHHUII BellecTBa. Pacuersl mo QopmynaM XUMHUYECKHX COCTUHEHUH.
MounsipHass mMacca cMmecu BellecTB. MosbHas 0 XMMHUYECKOrO0 3JIEMEHTa B COEJIMHEHMH.
Haxoxnenue npocreiinieil ¢opMyJIibl BeleCTBa MO MOJIbHBIM JOJISIM 3JIEMEHTOB.

duznueckue U XMMUYECKUE SIBJICHUs. XMMHYECKas peaklus U €€ NMPU3HAKU. YCIOBUS
IPOTEKAHUS XUMUYECKUX PeakUUid. 3aKOH COXPaHEHHUs MACChl BEIIECTB. ATOMHO-MOJIEKYJIipHas
teopusi. Kusznb u gearenbHocth M.B. JlomonocoBa. Xumudeckue ypaBHEHHS. THIIbI
XMMHMYECKUX peakluil (CoeauHEHHUs, pa3jioKeHHus, 3aMelleHus, oOMeHa). Pacuersl 1o
XUMUYECKUM YPABHEHUSIM.

DKCIEepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SBJICHUN. 3HAKOMCTBO ¢ XMMUYECKOUN MOCY/10H,
C mpaBwiIaMu paboThl B JabopaTopuM MW TpHEeMaMH OOpalleHus C J1abopaTOPHBIM
obopynoBanuem. M3yuenue u omnmcaHue (PU3NYECKUX CBOWCTB OOpPA3I[OB HEOPraHMYECKHX
BEII[ECTB — METAJUIOB U HeMeTaJioB. Habmonenue ¢usndeckux (IiaBjieHne BOCKA, TasTHUE JIbA,
pacTUpaHue caxapa B CTyIKe, KUIIEHHE U KOHICHCAIUsl BOJbl) U XMMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aMMOJEHCTBHE COJBI MJIM MeENa C COJSHOM KHUCJIOTOM)
sapreHnii. O3HaKOMJIEHHME C o0pa3lamu BemecTB KomudectBoM | wmonb. HaGmonenue u
OINMCaHME MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluil (pa3yiokeHue caxapa, B3auMo/IeiiCTBUE



CEepHOM KHUCJIOTHI C XJIOPHUIIOM Oapwusi, MoJy4eHHe W paznoxeHue ruapokcuaa meau (l1) mpum
HarpeBaHuu, B3auMojelicTBUE jkene3a ¢ pactBopoM cosu wmenu (ll). M3syuenue crnoco6oB
pasgenieHuss cMmeced (C IMOMOIIbIO MarHuTa, (QUIbTPOBAHHE, BbIMAPUBAHUE, JUCTHIUISLINS,
xpomatorpadus), MpoBeIeHNE OYMCTKU MOBapEeHHOW conu. HaOnrogeHne u onucaHue OMbITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUS MaCChI.

Ba:xHeiimue npeacTaBuTe M HEOPraHU4eCKHUX BeleCTB

IIpencraBnenuss o raszax. Bozomyx — cMmech razoB. CocraB Bo3myxa. 3akoH ABOrajpo.
Mousipabiii 00bEM ra3oB. OTHOCHTENBbHAS IUIOTHOCTH Ta3oB. OmnpenesieHHe OTHOCHUTEIbHOM
MOJICKYJIIPHOM MacChl ra3000pa3HOro BEHIECTBA IO W3BECTHOHW OTHOCHUTEIBHOW IIJIOTHOCTH.
OOBEMHBIC OTHOIICHHSI TA30B ITPYU XUMHUYECKUX PEAKITUSX.

Kucnopog — »nemeHT M npocroe BemecTBo. HaxoxzaeHuwe Kuciopona B IPHUPOJE,
(bu3nYecKue U XUMUYIECKUE CBOMCTBA (pEaKIuu TOPEHHsI B OKuciieHus ). [Ipolieccrl OKucieHus B
xuBoi mpupone. Oxcuapl. IIpumenenue kucnopoma. CnocoObl NHOJydeHHS KHUCIOpOJa B
naboparopuu u mnpombinieHHOCTH. [loHsaTne o karamuszatope. KpyroBopor kuciopoia B
npupoae. O30H — amnorpornHas Monudukanus kuciopoaa. O30HOBBINA CIOW, €ro 3HaA4eHUE JJIs
JKUBBIX OpraHn3MoB. Pa3pylieHrne 030HOBOrO ClOs.

TennoBoli 3(p¢deKT XUMHUECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS, 5K30- U
sHAOTepMUYecKue peakiuu. TonmuBo. Mcrnonap3oBaHue yris M MeTaHa B KayecTBE TOIUIMBA.
3arpsisHenue Bo3ayxa. [loHsTue o mapHUKoBOM 3 dekTe.

Bogopon — »memeHT M mpocroe BemiecTBO. HaxoxkaeHue Bomopona B IIPUPOAE,
¢usnyecknue 1 XMMHUYECKUE CBOMCTBA, MpUMEHEHHE, criocoObl mosryyeHus. [lonstue o kucnorax
u coisx. Mcnosib30BaHue BOLOPO/Ia B KA4E€CTBE TOILIMBA.

Bopna. ®usnueckue cBoiictBa Boabl. Bona kak pacrsopurens. PactBopsl. HaceinieHHble 1
HEHacChIIleHHbIe pacTBopbl. PacTtBopuMocTh BemectB B Boje. dakropbl, BiusionMe Ha
pacTBOPUMOCTh TBEPHAbIX U Tra3000pa3HbIX BemiecTB. CrocoObl BBIpa)KEHHsS] KOHIIEHTPAIUH
pacTBOpOB: MaccoBasl JIOJIsI PAcTBOPEHHOrO BEIIeCTBa, MOJSIpHAass KOHIEHTpauus. Poib
pacTBOPOB B MPUPOJIE U B KU3HH YETIOBEKA.

Xumnueckue cBoiictBa Boabl. [loHsitTue 00 ocHoBaHusx. [loHsiTHe 00 WHAMKATOpPAX.
Kpyrosopot Boabl B mpupoae. 3arps3HeHHe NMPUPOIHBIX BoA. OXpaHa M OYMCTKA MPUPOTHBIX
BOZ.

Knaccudukanus Heopranmdeckux coeamHeHuil. Oxcuapl. Kiaccudukamums OKCHIOB:
cojeoOpasytomie  (OCHOBHBIE,  KHUCIOTHBIE, amMmdoTepHble) U  HecoseoOpa3yroume.
MexnyHaposiHasi HOMEHKJIATypa OKCHUJOB. TpuBHaibHbIE Ha3BaHUA OKCUI0B. Dusnueckue u
XapaKTepHbIe XMMHUYECKHE CBOWCTBA OKCHIIOB (B3aUMOJEHCTBHME C BOAOW, C KHCIOTAMH U
OCHOBAaHMSMHU, C IpyruMu okcujamu). [lomyuenue okcumos.

[TonsTe 0 rUAPOKCHUIAX — OCHOBAHUSX U KHUCIOPOACOAEPKAIIUX KHciIoTax. Kuciorsl.
Knaccudukanus kucnor. MexayHaponHas HOMEHKIATypa U TPUBUAIbHbIE HAa3BaHUS KHCIOT.
du3znueckne U XMMUYECKHE CBOWCTBA KUCIOT (B3aMMOJACHCTBHME C METaUIaMHU, C OKCHJIAMH
METaJIJIOB, OCHOBaHUAMHU U cosisMu). Psan axtuBHoctu MmertauioB H.H. bekerosa. [lonyuenue
kucaoT. Kuciaorsl B mpuposie, NpuMeHeHue BaXHEHIINX KU CIIOT.

OcnoBanusa. Knaccudukanuss OCHOBaHUM: ILEIOYM U HEPACTBOPHUMBIE OCHOBAHUS.
MexayHaponHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHanbHble Ha3BaHUsA ocHOBaHMil. llenoun, nx
cBOMcTBa (B3aUMOJIEHCTBHME C KHCIOTHBIMH OKCHIAMH, KHUCIOTAaMH M COJISIMH) M CIIOCOOBI
nonydyeHusi. HepacTBopuMble OCHOBaHMs, MX CBOMCTBA (B3aUMOZECHCTBHE C KHUCIOTaMH) U
cmocoObl monmydenus. AM@orepHocTs. [loHsaTre 00 amdoTepHBIX THAPOKCUAAX (Ha MpUMepe



TUAPOKCUIOB IIMHKA U ATIOMHHHMS): XUMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHUE C KUCIOTAaMHU U
1IeJI04aMu) U MOJIyYEHUE.

Comu (cpenHue, KUCible, OCHOBHbIE, ABOWHBbIE). MexayHapoHas HOMEHKIAaTypa COJIEH.
TpuBuansHble Ha3BaHUs coneil. PU3ndeckue n XxapakTepHble XUMUYECKHE CBOMCTBA HA IIPUMEPE
cpennux cotier. [lomydyenue comnen.

I'eneTnueckas CBsA3b MEXAY KJIACCAMHU HEOPTaHMYECKUX COCTHHEHUM.

DKCIEPUMEHTAIBHOE N3YYEHUE BEIIECTB U SABJICHUMN:

KOJIMYECTBEHHOE OIPEEIICHUE CONECPKAHUSA KUCIOPOJa B BO3YXE;

NOJTyueHH e, COOMpaHKE, PACIIO3HABAHUE U U3yUEHUE CBOWCTB KHUCIOPO/a;

HaOJro/IeHNe B3aMMOICHCTBHUS BEIIECTB C KUCIOPOJAOM M YCJIOBUN BO3HHUKHOBEHHS H
MIPEKpaLICHNs TOPEHUS;

O3HaKOMJIEHHE C 00pa3liaMy OKCUIOB U OIMCaHUE UX CBOWCTB;

HoJTyueHue, CoOMpaHue, paclo3HaBaHUE U U3yUEHUE CBOWCTB BOOPOAA (TOPEHHUE);

B3auMozelcTBre Bogopoaa ¢ okcuaoMm meau (11);

HCCIIeZIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB C Pa3IMYHON PaCTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIIEHHON MacCOBOM J10J1e paCTBOPEHHOT'O BEIIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIICHHON MOJISIPHON KOHUEHTpalueil pacTBOPEHHOIO
BELIECTBA;

B3aMMOJIEHCTBHE BOJIbI C METAJJIAMU (HATPUEM U KaJIbLUEM);

OIpEeENIeHNEe PACTBOPOB KUCIOT U HIEJI04€H C IIOMOLIbI0 HHIUKATOPOB;

ucclieZloBaHNEe 00pa31[0B HEOPraHUYECKUX BELIECTB Pa3IMYHbIX KJIACCOB;

n3ydeHue B3aumonerctBusi okcuga meau (1) ¢ pacTBopoM cepHOIl KHUCIOTHI, KHCIOT C
MeTaJUIaMM, peaKIUui HEUTpaau3alny;

IIOJIy4CHHE HEpPACTBOPUMBIX OCHOBAaHMI, BBITECHEHME OJHOIO MeTajljia JpyruM U3
pacTBOpa COH;

B3aMMOZEH CTBHE TMIPOKCHJIA IIUHKA C pACTBOPAMH KUCJIOT U LIEJI0UEH;

pELIEHNE DKCIEPUMEHTAIBHBIX 3a1ad 1Mo TeMe «OCHOBHBIE KJIACCHI HEOPraHMYECKHX
COCIIUHECHUI.

Ilepuoguvecknii 3akoH u Ilepuoagmyeckasi cucremMa xumudeckux jiementos JI. HU.
MenneieeBa

Crpoenne aromoB. Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

[lepBble TOMBITKM KIACCH(PHUKAIMU XUMHUYECKHUX dJeMeHTOB. lloHstne o rpymnmnax
(cemelicTBax) CXOIHBIX 3JIEMEHTOB: IIEJIOYHBIX M IIEJIOYHO3EMENbHBIX METajllaxX, rajoreHax,
UHEpPTHBIX (0JaropoAHbIX) Trazax. DJIEMEHTHl, KOTopble 00pa3yloT amMdoTepHble OKCHUABI U
TUAPOKCHUIBI.

[lepunonuueckuii 3akoH. OtkpbiThe [lepuoanueckoro 3akoHa. Ilepuoanueckas cucrema
xumuueckux asnemeHntoB JI. M. Menneneesa. Koporkonepuoanas u JiuuHHONEpHOAHAS (HOPMBI
tabmuubl «llepuognyeckas cucrema xumudeckux anneMmentoB J[. . MenneneeBay. Ilepuonsr u
rpynmnsl (A- u b-rpymnmer).

Crpoenue atomoB. CoctaB aToMHbIX sijaep. M3oTtombl. PagmoakTUBHOCTH. DJIEKTPOHBI.
DreKTpoHHAsT OpOMTa b. DHEPreTUYECKHe YPOBHM U MOJYPOBHM aToma: S-, pP-, d-opOutaiu.
DNeKTpOHHbIE KOHQUIYypalluu M 3JIEKTpoHHO-rpaduueckue ¢opmynbl atomMoB. DunuecKuil
CMBICJI TOPAJIKOBOI'O HOMEpPA, HOMEpA Mepuosa U Irpynnsl deMeHTa. CTpoeHue 3JIEKTPOHHBIX
obomouek aTtomMoB TepBbIX 20 xumudeckux snemMeHToB Ilepmoamueckoit cucremsr 1. .
MenzeneeBa: pacnpeneieHue 3JIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSM, IIOAYPOBHSM U
opbutansm. ®usnueckuit cmbica [leproaudeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHMsSI paiuyca aTOMOB XUMHYECKHUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipynnam u nepuoaaM. M3MeHeHne KHCIOTHO-OCHOBHBIX CBOWCTB
COEAMHEHMM XMMHMYECKHUX 3JIEMEHTOB B IEpPHOAAX M rpymmnax. XapaKTepUCTUKAa XUMHUYECKOI0
3JIEMEHTa 1o ero nmoyoxenuto B [lepuoanueckoii cucreme . 1. Menaeneena.

3nauenue [lepuoguueckoro 3akoHa u Ilepuoanyueckoil cucTeMbl XMMHUUECKHX 3JIEMEHTOB
JUIS pa3BUTHS HAyKu U npakTuku. [1. 1. MeHnaeneeB — yueHbIN U IpaXk1aHMH.

DONeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  JJIEMEHTOB. XHUMHYecKass CBs3b. Bujel
XMMHMUYECKON CBSA3M: KOBAJICHTHAsl MOJISPHAsl CBsI3b, KOBAJIEHTHAs HEMOJSAPHAsl CBA3b, MOHHAs
cBsI3b. MexaHu3Mbl 00pa30BaHMs KOBAJIECHTHOW U MOHHOM CBSI3U. DIICKTPOHHBIE M CTPYKTYpPHBIE
¢dopmybl BemecTB. KaTHOHBI 1 aHUOHBI.

Kpucranmmueckue u amop¢Hble BemiecTBa. THUIBI KPUCTAUIMYECKUX DEHIETOK: MOHHAS,
aTOMHasi, MOJIEKYJISIPHAsI U UX XapPaKTEPUCTHKH.

Crenenp oxucieHusd. OnpeneneHue CTENEHEH OKHUCIEHUS aTOMOB B  OMHapHBIX
coevHEHMAX. OKHUCIMTENbHO-BOCCTAHOBUTENBHBIE peakiuuu. IIponeccsl oOkucieHus W
BoccTaHOBJIeHUsA. Oxuciaurenu u  BoccTaHOBUTENU. (COCTaBiIE€HHE YpPaBHEHHMH IPOCTBHIX
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMA M paccTaHOBKA B HUX KO3((PHULIHMEHTOB METOIOM
3JIEKTPOHHOT0 OanaHca.

OKCIIEpUMEHTAJIbHOE N3YYEHHUE BELECTB U SBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaJIOB U HEMETAJUIOB;

MOJIEIUPOBAHUE CTPOEHUS MOJIEKYJ MPU HOMOUIM PUCYHKOB, MOJI€NIEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX GOpMYIT;

IIPOBEJCHUE OINbBITOB, MJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pa3aoKeHUs, COSAMHEHU).

MexnpeaMeTHbIE CBSI3H

Peanuzanust MEXNpPEAMETHBIX CBS3€H NPU M3YYEHUU XMMHUHU B 8 KIJIACCE OCYLIECTBIISETCS
Yyepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IMOHITHH, TaK U MOHATHH, MPUHATHIX B
OTZAEJIBHBIX ECTECTBEHHBIX HayKaX.

OO01mue ecTecTBEHHO-HAy4HbIE MOHATUSA: sIBJIEHHE (IIPOLecC), HayyHbId (DaKT, TMIIOTE3a,
TeOpHs, 3aKOH, aHAJIN3, CHHTE3, Kiaccu(uKaius, NepuoAnIHOCTb, HAOIIOJeHNE, SKCIIEPUMEHT,
MOJIETIMPOBAHKE, U3MEPEHHE, MOJIEIIb.

®dusuka: sBICHHUA NTPUPOABI, (HU3UYECKHE SBICHUS, BEUIECTBO, TeNO, (usnyeckue
BEJIMYMHBI, €IMHUIBI M3MepeHHs, 00BbEM, Macca, arperaTHble COCTOSHHUE BEIECTBA, ATOM,
JJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJa, CTPOECHUE Ta30B, JXKUAKOCTEH M TBEPIbIX
(KpHCTaUIM4ECKUX) TEN, JIEKTPUYECKUN 3apsijl, KOJIUYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocuHTE3, IPOLIECChl 0OMEHA BEIIECTB.

I'eorpadus: atmocdepa, rugpocdepa, MHUHEpaldbl, TOPHbIE IOPOJAbI, IOJIE3HBIE
MICKOIIaEMBbIE, TOIINBO, BOJHBIE PECYPCHI.

Texnosorus:  TexHocdepa, MPOU3BOACTBO, XUMHUYECKHE  TEXHOJOTUH,  CBIPbE,
KOHCTPYKLHUOHHbIE MaTepUAIbI.

9 KJIACC

BemecTBo M XMUMHYeCKasi peaku s

[ToBTOpeHne u yriyOsieHWe 3HAHWK OCHOBHBIX pa3ielioB Kypca 8 kiacca. CtpoeHue
atoMoB. CBoOWMCTBa aTOMOB XHMHYECKHX DJIEMCHTOB, HUX KOJHYECTBCHHBLIC N KAaYCCTBCHHBIC
XapaKTepUCTUKHU (panuyc, JJIEKTPOOTPULIATEIIBHOCTD, SHEPrus MOHU3AIINH ).



[TocnenoBaTenbHOCTh 3allONIHEHUS AJIEKTPOHHBIX OpOUTaneld aToOMOB MalbIX IEPHOJOB.
OcoOeHHOCTH  3allOJIHEHUS]  AJIEKTPOHHBIX  OpOuTaneidl aroMoB  OOJBIIMX  IEPHOAOB.
[lepuonnueckas cucreMa XMMHUYECKHX JIEMEHTOB B CBETE NPEJCTaBICHUNW O CTPOCHHMM aTOMA.
CreneHp OKHMCIJIEHUS W BaJEHTHOCTh. [IpeacTaBieHne 0 NepuoaHMYeCcKOd 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX  OJJIEMEHTOB  (3JIEKTPOOTPULATEILHOCTh,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
CBOMCTBA, KHCJIOTHO-OCHOBHbBIE CBOWCTBA OKCHI0B M TUAPOKCUIOB) OT CTPOEHUS aToma.

Crtpoenue BemniecTBa. BemiectBa B TBEpAOM, KUJIKOM M ra3000pa3HOM COCTOSIHUH. Buab
XUMHUYECKON CBSI3U: MOHHAs, KOBAJEHTHAasl (HENOJsipHas, MOJsipHas); OOMEHHBIH M JOHOPHO-
aKIENTOPHBIA MEXaHNU3M 00pa30BaHUS KOBAJICHTHOU CBSI3U.

MexMoneKkysipHble B3aUMOJEHCTBUS (BOAOpPOAHAs CBsA3b, cuibl BaH-nep-Baanbca).
Tunbl KpUCTAUIMYECKUX PEUIETOK — aTOMHAas, MOHHAs, METAJUIMYECKas, MOJIEKYJISIpHAs — M
OCOOEHHOCTH HMX CTpPOEHHUS. 3aBUCHUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAJIMYECKON
PELIETKU U BUJA XUMHUYECKOU CBSI3U.

OcHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHHs XuMUUeckux peaknuil. Kriaccudukanus
XUMHUYECKUX PEAKUUU [0 PA3NIUYHBIM IpU3HaKaM (IO YUCIYy U COCTaBy Y4YAaCTBYIOUIMX B
peakIiy BEIIECTB, O TENJIoBOMY 3D (eKTy, IO U3MEHEHUIO CTENEHEeH OKHCIEHUS XUMHUYECKUX
AIIEMEHTOB, MO OOpPaTUMOCTH, IO YYacTHUIO KarTajau3aTopa, IO arperaTHOMY COCTOSHUIO
pearupyromux BeuiecTs).

DneMeHThl XUMUUYECKOW TEPMOAMHAMUKHN. DHEPreTHKa XUMMUYeCKUX peakuuil. TemioBoit
3hPeKT XMMHYECKOM peakuuu. DK30- M SHAOTEPMUYECKUE PEAKLHUH, TEPMOXUMUUECKUE
ypaBHeHHUs. 3akoH ['ecca u ero cienctsus. BeranucieHns o TEpMOXUMUYECKAM YPABHEHUSIM.

IlonsTiE O CKOPOCTM XMMHYECKOM peakUHH. 3aKOH JEHUCTBYIOIMX Macc. PakTopsl,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKOW peakuuu. JHeprus akrtupauuu. [IoHsatne o xatamuse.
®epmeHTbl. IHTHOUTOPBI.

[Tonsatue 006 oOpaTUMBIX U HEOOpPaTHUMBIX XHMHUYECKUX peakuusx. I[loHstue o
XUMHAYECKOM paBHOBecuM, npuHiun Jle I[Ilartense. VYcioBus CMelEeHUsT XUMHYECKOIO
paBHOBecusA. PaKTOPBI, BIMAIOIINE HA COCTOSHUE XMMUYECKOro paBHOBecHs. [Iporuozuposanue
BO3MOXXKHOCTH IIPOTEKAaHMsI XUMUYECKHX IPEBPAILCHUM B Ppa3IMYHBIX YCIOBUAX Ha OCHOBE
MPEAICTAaBICHNUN 00 N3YYEHHBIX JIEMEHTaX XUMHUECKOW KHHETUKH U TEPMOJMHAMUKH.

OKHCIUTENBPHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA XMMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU OKHCIIEHUs. BakHble OKUCIUTENN U
BoccraHoBUTeNnu. Ilepmanranar kamua  (xapaktepuctuka). CocTaBieHHe  ypaBHEHUU
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUHUA C HCIOJIb30BAHUEM METOJA 3JIEKTPOHHOIO
OanaHca.

DnexTpolMTUYecKas Jucconuanus. XUMUYECKHE peakuuu B pacTBopax. Teopus
AIEKTPOIUTHUECKOHN Arccoruanuu. PactBopenue kak ¢pusnko-xumuueckuii mpouecc. [Tonstue o
ruApatax W KpUCTAUIOTHApaTax. OJEKTPOIUTbl M HEIJIEKTPOIUThl. KaThOHBI, aHUOHBI
MexaHu3M 1M CcCOLMAlUY BELIECTB C PA3IMYHBIM BUJIOM XUMUYECKON cBsI3U. CUIIbHBIE U Ci1a0ble
aeKTpoauThl. CTENeHb AMCCOLMALNM, KOHCTaHTa aucconuanuu. IoHHOEe IIpOM3BENEeHUE BOJBI.
Bonoponnsiii mokazarens. MHAUKATOPBL. DIEKTPOIUTHUECKAS JUCCOLUALINS KUCITIOT, OCHOBaHUI
U COJIEN.

Peakumn woHHOro oOMeHa. YCIIOBUS TPOTEKAHWUsS pEAKUUid HMOHHOTO OOMEHa.
MounekynspHble, MOJHBIE M COKpPAIlEHHbIE HMOHHBbIE YypaBHEHMs peakiui. CBOWCTBa KHCIIOT,
OCHOBaHMH W colled B CBETE WPEACTaBICHUA 00 JICKTPOIUTUYCCKONW JTUCCOIHAIINU.
KauecTBeHHBIE peaKIMH HA HOHBI.



I'maponu3 coneit. MoHHbIE ypaBHEHUs THAPONW3a cojieil. XapakKTep Cpeabl B BOJHBIX
pacTBopax coJjei.

OKCIEPUMEHTAIBHOE H3YyYEHHME BEUIECTB W SBJICHHWI: O3HAKOMIIEHHE C MOJAEISIMHU
KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYEeCKHX BEIIECTB — METAJUIOB M HEeMETaJuloB (rpaduta u
ajMasa), CJIO’KHBIX BELIECTB (XJIOpUIa HATPHS);

HCCJIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEaklUy OT BO3AEHUCTBUS pa3JIMUHBIX
(bakTopoB;

OIIBITHI, WIJTOCTPUPYIOIME 00PATUMOCTh XUMUUECKUX PEAKIIUI;

UCCIIEZIOBAHNUE DJIEKTPONPOBOJHOCTU PACTBOPOB, IIpoliecca JIUCCOLMALMHM  KHUCIOT,
IICJIOUEH U COJICH;

IIPOBEJCHNUE OIBITOB, WIUIIOCTPUPYIOIIMX TPU3HAKU MPOTEKAHUS peaKUUid HOHHOIO
obmeHa (oOpa3oBaHue Ocaika, BBIJCICHHE ra3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHUE HHIUKATOPOB (JTaKMYyca, METUJIOpaHXka U (heHon(TaaenHa) sl ONpes elneHus
XapakTepa cpefibl B pacCTBOPAaX KUCIIOT, OCHOBAHUM U COJIEH;

IIPOBE/IEHUE ONBITOB, MJUIIOCTPUPYIOIIUX HPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakuu pa3ioKeHus, COeAMHEHUS);

pacrno3HaBaHUE HEOPraHMUECKUX BEIIECTB C TOMOIIBIO KAYE€CTBEHHbBIX PEAKI[Mi HAa UOHBI,

pelIeHHe SKCIEPUMEHTANIbHBIX 3a/ay 1o TemaM: «OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE
peakuuny, «I'uapoau3 conen», «AIEKTPOTUTUYECKAS U CCOLIUALUS.

HeMmeTanibl 1 MX coeAUHEHUS

OO6mas xapakTepucThka HeMeTamioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHMHUYECKUX
JJIEMEHTOB, IPOCTBIX BEHIECTB, aMnoTponusa. OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA
HeMeTaJuloB. CpaBHUTENIbHAS XapaKTEPUCTUKA COCAMHEHUN HEMETAJIOB.

OO6mas xapakTtepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI AaTOMOB, XapaKTEpHbIE
crerieHn okucineHus. CTtpoeHue M (U3NUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKHE CBOWCTBA Ha MpuUMepe XJopa (B3aMMOJEHCTBHE C MeTalllaMU, HEMeTaJUIaMH,
BOZIOW, mienoyaMu). XmopoBogopona. CossHas KHCIOTa, XMMHUYECKHE CBOMCTBA, MOJy4YeHUE,
npuMeHeHue. JlelcTBre XJIopa U XJIOPOBOJOPOAA Ha OPraHU3M 4YeI0oBeKa. BaxxHenme Xia0puasl
U X HaxXoxJeHue B npupoze. [lonsatue o kuciaopoacoaepkaimx KuciaoTax XJiopa u UX COJsX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIIECHUS.
Crpoenne u ¢usnyeckue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHbIE
MomuGUKAMKU KHCIOpoda W cepbl. XHMHUYECKHE CBOMCTBa cepbl (B3aUMOJEHCTBHE C
HEMETaUlaM{, MeTaJlJlaMH, KOHILIEHTPUPOBAaHHBIMM Aa30THOM M  CEpPHOM  KUCIOTAMM).
CepoBomopon, cTpoeHue, (¢HU3MYECKHE U XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTaHOBUTENIbHbIE cBOWCTBAa). OKCHUIBI Cepbl KaK MPEICTAaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepaucras kuciota u ee conu. CepHasi KUCIOTa, (PU3MUECKHE U XMMHYECKHe CBOWCTBa (00mmue
KaK IpeICTaBUTENs KJacca KUCIOT U cnenududeckue). Conu cepHO KHUCIOTHl. XHUMHUYECKHE
peakiuy, JeKallde B OCHOBE IPOMBIIUIEHHOTO croco0a IMOJyYeHHUs] CEPHOM KHCIOTHI.
[IpencraBieHus 0 XMMHUYECKOM IPOU3BOJCTBE U CBA3aHHBIX ¢ HUM mpodeccusx. [Ipumenenue
CepHOM KHUCIOTH U cyhbhaToB. KauecTBeHHbIe peakuuu Ha Cyiab(QUT-, CyabGua- u cynbdat-
aHuOHbl. HaxoxneHue cepbl M €€ COENMHEHUH B NpUpoAe. XUMHUYECKOE 3arps3HEHHE
OKpY’KaloIlel cpelbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHNE BO3/1yXa), CIOCOObI
€ro MpeloTBPaLICHUS.

O6mas xapaktepuctuka smeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTETIEHU OKHCIICHUS.



A30T, pachpocTpaHeHHe B Mpupone, (Qusnueckue ¢ XUMHUYECKHE CBOWMCTBA
(B3auMozieiicTBE € MeTajulaMu, BOJOpPOJOM, Kuciopoaom). Kpyrosopor azora B mpupoje.
AmMmuak, ero pusnueckue U XUMMHUYECKHE CBOMCTBA (OKHCJIEHUE, OCHOBHbBIE CBOWCTBA BOJHOIO
pacTBOpa), MPUMEHEHUE U TOJydeHHe B J1a00paTopuu M MPOMBIIIICHHOCTH. VoH aMMoHus,
JIOHOPHO-AaKILIENITOPHbII MeXaHu3M ero oOpa3zoBaHus. Comu aMMOHHS, HUX QHUIUYECKHE HU
XMUMHUYECKHE CBOMCTBa (pa3joKeHHME M B3aUMOJICHCTBHE CO IIeJlouaMu), TNPUMEHEHHE.
KauectBennast peakmust Ha nonsl ammoHust. Okcunsl azota (I, 11, 11, 1V, V). A3otucras xucmnora.
A30THasE KucClOTa, €€ TMoJyudeHue, (U3MYEeCKue W XUMHUYECKHe CBoiicTBa (o0IMe Kak
NPEACTaBUTENs Kjacca KUCIOT M CHelU(HUUYEcKHe), NpUMEHEHHe. XHMUYECKHEe pPEeakluy,
JeXalye B OCHOBE IMOJIyYeHHs a30THOW KHCIOTHI B MPOMBIIUICHHOCTH. HUTpaThl U HUTPUTHIL.
KayecTBeHHBIE peakIMM Ha HHUTPAT- W HUTPUT-AaHUOHBI. XUMHYECKOE 3arps3HEHHe
OKpY’KaloIllel cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE T0XKIU, 3arpsi3HEHUE BO3AyXa, IOYBBI U
BOJIOEMOB).

dochop, ammorponHbie Moaudukarmuu (Gochopa (Oenplii W KpacHbIH  (docdop),
¢busznyeckue W XUMUYECKHE CBOWCTBAa (B3aMMOACHCTBME C MeTallaMH, KHCJIOPOJIOM,
rajJioreHaMH, KOHIICHTPHPOBAHHBIMH a30THOM U cepHOM kuciotamu). Oxcunbl pocdopa (11, V),
dbocdopnas kucnora, pusnueckre U XUMUIECKHE CBOWCTBA, TonydeHue. KauecTBeHHast peakius
Ha pocdar-uonsl. [Ipencrapiaenus o ramorenuaax gpochopa (11, V).

[Tonatue o MUHEpanbHBIX y100peHusx. A30THbIe, (hochopHbIe, KOMIUIEKCHBIE YA00pEeHusI.
XUMHUYECKOE 3arps3HeHNe OKPYXKaloLlel cpelibl COeAMHEHUAMHU a30Ta U (ocdopa.

O6mas xapaktepuctuka 3ieMeHToB |VA-rpynnbel. Oco0€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKHCIICHUS.

VYraepon, amutorponHbie Moaupukanuu (rpadur, anMas, QysuiepeH, rpadeH, HAaHOTPYOKH),
¢usnyeckue M XUMHYECKHE CBOMCTBA IPOCTHIX BELIECTB (B3aUMOJAEHCTBHE C METaJUIaMU,
HeMeTaJUlaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOU KuciioTamu). [Toustue o6 amcopOuum.
Kpyrosopot yraepona B npupoae. OKCHIBI yriiepoaa, ux Gu3nueckue 1 XuMUYEeCKue CBOMCTBa,
JeCTBHE Ha >KUBbIE OPraHU3Mbl, MOJIY4YeHHE U MNPHUMEHEHHE. DKOJOrMYecKHe IpPOOIeMBbl
atMocepsl, cBs3aHHbIe ¢ okcuaoMm yraepona (lV). VYrompHas Kuciora W ee COlM, WX
¢u3mueckne W XMMHYECKHE CBOWCTBA, TIOJydYeHHe M npuMmeHeHue. KapOoHaThl,
rUApoKapOoHaThl, UX cBoMcTBa. KauecTBeHHass peakuusi Ha kapOoHaT-uoHBL lcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X035 CTBE.

[lepBoHavanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHMSX YIiepoja:
yrAeBOAOPOAbl (MeTaH, 3TaH, JTWUJIEH, AaleTHJIeH), JTaHOJ, IJIMLEPHUH, YKCYCHas KHUCIOTA.
[IpuponHbie HMCTOYHUKU YIIIEBOAOPOAOB (yroyib, HPUPOAHBIM ra3, HedTb), MPOAYKTHl HX
nepepaboTKH, UX pOJdb B OBITY U MNPOMBINUIEHHOCTH. [loHATHE O OMOJOrMYEeCKH BasKHBIX
OpPraHWYeCKUX BEIleCcTBAaX — JKHUpaX, OeNlKaX, yriaeBoJaXx — M HUX POJM B KU3HU 4YEJIOBEKa.
EnuHCTBO OpraHn4eckux U HEOPraHUYECKUX COSTUHEHH.

Kpemuuii, ero ¢usznueckue M XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHUE C METAJIaAMH,
KHCJIOPOJIOM, YIJIEPOZOM, rajoreHaMu), oJydeHue U npuMeHeHue. Poinb KpeMHUs B IpUpoie U
texHuke. Okeup kpemuus (1V), kpemMHUeBas KUCIIOTa, CHJIMKAThl: (U3UUYECKHE U XUMHUYECKUE
CBOHCTBA, MOJIYYEHUE U MPUMEHEHHE B OBITY U IPOMBILUIEHHOCTH. BaxxHeilue crpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIO, IEMEHT, OeToH, xene300eroH. [IpoOnembl Oe3omacHOro
UCIOJIb30BAaHUS CTPOUTENbHBIX MaTEpHasoB B TOBCEHEBHOM KU3HU.

Bbop. OcoGennoctu crpoeHuss aroma. OOmmMe mpenctaBieHUs O (U3HUECKUX W
XUMHYECKUX CBOMcTBaxX. bopHas kucnora.

DKCIIepUMEHTAJIbHOE N3YYEHHE BELECTB U SBJICHUM:



O3HAKOMJIEHUE ¢ 00pa3liaMy IPUPOIHBIX XJIOPHI0B (TaJOT€HHU/IOB);

MIPOBENICHUE OIBITOB, OTPAXKAIOMUX (HU3HUUECKHUE U XUMUUECKHE CBOMCTBA raJIOTEHOB U UX
COCIIMHCHUM;

M3y4YEHUE CBOMCTB COJIIHOU KUCIIOTHI;

MIPOBE/ICHNE KaYECTBEHHBIX PEAKIMi Ha XJIOPU/-, OPOMHJI- ¥ MOIUI-MOHBI U HAOIIOICHUE
MPU3HAKOB M X MPOTEKAHHUS;

03HAKOMJIEHHE C 00pa3liaMu Cephl M €€ MPUPOIHBIX COCAMHEHUI;

HaOIII0IeHNe Tpoliecca O0yrIMBaHUs caxapa MoJl JeCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM
KHUCIIOTBI;

M3yYEHUE XUMUYECKUX CBOICTB pa30aBIE€HHON CEPHOM KM CIIOTHI;

MPOBEACHUE KAYECTBEHHBIX peaknuii Ha cynbpuma-, cyiabPur- u Cynbpar-uoHBl U
HaOII0ICHNE MPU3HAKOB UX MPOTEKAHUS,

O3HaKOMJIEHHE C (U3WYECKUMHU CBOWCTBaMH a30Ta, (ochopa M HX COCTUHEHUH,
oOpa3iaMu a30THBIX ¥ POCPOPHBIX YAOOPEHUI;

noJyueHue, coOupanue, pacno3HaBaHue U U3y4yeHue CBOWCTB aMMHUaKa, U3y4eHHEe CBOMCTB
coJie aMMOHMS;

MPOBEICHNE KAUECTBEHHBIX PEeaKlUii Ha MOH aMMOHHUS, HUTPHUT-, HUTPAT- U (hocdaT-noHbI
Y U3yYEHHUE MIPU3HAKOB UX IPOTEKAHMUS;

M3y4eHHE B3aMMOJEHCTBUSI KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHl C MEIbIO, CBOWCTB
(hochopHOIT KUCIIOTHI U €€ COJIeH;

03HAKOMJICHHE C MOJIEIISIMA KPUCTAJUIMUECKUX PEIIETOK aiMasa, rpadura u ¢yinepena, ¢
MPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTUBOra3a;

MOJIy4eHHE, COOMpPaHNE, paClIO3HABAHUE U U3yUECHHUE CBOMCTB YTJIEKUCIIOTO ra3a;

MPOBE/ICHNE KauyeCTBCHHBIX pEAKIMi Ha KapOOHAT- W CUJIMKAT-WOHBI M HW3Yy4YEHUE
MPU3HAKOB UX MPOTEKAHUS;

M3yYeHU e B3aUMHBIX IIPEBpAleHH KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHE C 00pa3laMu MPUPOJHBIX KapOOHATOB W CHJIMKATOB, C MPOIYKLIHEH
CHJIMKATHOM MPOMBIILIEHHOCTH;

pelleHre HKCIEepUMEHTAJbHBIX 3aJady mo Teme «Baxueilmme HeMeTaibl U HUX
COCIMHEHUS.

MeTa/i1bl M UX COeIMHEHUS

O6ume coiictBa MeTasioB. OO0IIas XapakTepUCTHKAa XMMHUECKUX 3JIEMEHTOB — METaJJIOB
Ha OCHOBaHMU HUX moyoxeHuss B llepuogmueckoil cucreme xumuueckux s3yeMmeHtoB J[. W.
MenneneeBa u crpoeHust atomoB. Meramnel A- u b-rpynmn. CTtpoeHune HpocThIX BEUIECTB —
MeTaaoB. MeTtannndeckas CBsI3b U METaJUIMYecKasi KpUCTATMYecKasi pelieTka (IpUMUTHBHAS
KyOnyeckasi, OOBEMHO-LIEHTPHpPOBAHHAS KyOHMuecKas, TpaHElleHTpPUpOBaHHAs KyOudeckas,
reKcaroHalibHasi TIJIOTHOYMAKOBAaHHAs). 3aBHCUMOCTb (U3MUYECKHX CBOWCTB METAJJIOB OT
CTPOEHUSI KPUCTAJUIOB. DJIEKTPOXUMUYECKUMA DSl HAMPsDKEHUNH MeTanaoB. O0muye XuMU4IecKue
cBoiicTBa MeTaiuioB. OOmme crnocoObl IMOTyYeHUs METauIoB, METALUTYprus. DJIEKTPOIU3
pacrniaBoOB M PACTBOPOB COJIeH Kak OJMH W3 CIOCOOOB MOJydyeHUs MeTauioB. [loHsTue o
KOPpO3UHM METAJUIOB, OCHOBHBIE CHOCOOBI 3aIMTHI UX OT Koppo3uu. CraBel (cTajb, YyryH,
TIOpaTIOMUHUN, OpoH3a). [IpuMeHenne MeTauioB U CIIJIaBOB B OBITY U TIPOMBITIIEHHOCTH.

Memannvt A-2pynn

[IlesrounbIE MeTaIIBL: OJIOKEHHE B [lepuoanueckol cucteMe XUMUYECKUX JIEMEHTOB [I.
N. MenaeneeBa, CTpOEHUE UX aTOMOB, HaXOXAeHUE B npupone. OU3nueckue U XUMUYECKHUE



CBOMCTBa (Ha MpUMepe HATPUs U Kanud), noryderre. OKCUABI U TUAPOKCUIBI HATPHUS U Kausl.
[IpumeHenne menoYHbIX METAUIOB U UX COSAMHEHUN. bronorndeckas poJib HaTpUs U KaJusl.

[[lenouHO3eMENBHBIE METAJIBI MarHuil M KajubLui: monoxeHue B [lepumoanueckoi
cuctemMe xuMuueckux snemeHToB J[. M. MenneneeBa, CTpoeHHE HMX ATOMOB, HaXOXIEHUE B
npupone. Pu3N4ecKrue U XMMUYECKUE CBOMCTBAa MarHus W Kajbuus. BaxHelive coequHeHUs
KaJmbIMsl U MarHust (OKCHJ, THIPOKCUJ, COJIM), CBOICTBa, NMpuMeHeHue. JKecTKOCTb BOJbI U
crnocoObl ee ycrpaHeHus. KpyroBopoT Kayiblius B IpUpoIe.

Amomunuil: nonoxenue B llepuogumyeckoit cucreme xumuueckux snemeHtoB . U.
MenpeneeBa, CTpoeHHUE aToOMa, HaXOXAeHUE B Tipupoje. uzndyeckue 1 XUMUUYECKHUE CBOWCTBA
amoMuHMs. AM(pOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHAA amoMUHUA. [IpiMeHenne amoMuHus
U €ro CILJIABOB.

Memannwt b-zpynn

OOmas xapakTepucThka MeTamuioB b-rpynn (moOOYHBIX MOATPYII): MOJIOKEHHE B
[Tepuoanueckoil cucreme xumuueckux snemenToB J[. M. MenneneeBa, 0COOEHHOCTH CTPOCHHUS
aTOMOB. SIBJIEHHE «IIpOBasia» 3JEKTPOHA Ha MPUMEpe CTPOCHHUS aTOMOB XpoMa, Meau, cepedpa.
BajieHTHBIE COCTOSIHMS aTOMOB O-3JIEMEHTOB, CTEIICHUW OKHCICHHS aTOMOB B COCIWHCHHSX.
3aBUCUMOCTb KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB M THJIPOKCHUJIOB METAJJIOB OT 3HAYEHUS
CTCIICHW OKHUCJCHHMsS DOJIEMEHTa B COCOUHEHHH (Ha TMpUMEpEe COEAMHEHUH XpoMma).
[lepBoHauabHbIE NPEACTABICHUS O KOMIJIEKCHBIX COITMHEHUSIX.

Menb u cepebpo: cTpoeHHE aTOMOB, CTeleHN okuciaeHus. O0mure KpaTKre peCcTaBICHUs
0 (pu3MUecKHX M XMMHMYECKUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOACHCTBHE C KUCIOTAMH -
OKHMCIIUTENAMHU), 00 UX OKCUIaX, TUAPOKCUAAX U COJIAX, UX npuMeHeHuu. IlpeacrtaBnenus o6
aMMHUaYHbIX KOMILIEeKcax cepeOpa u Mmenu. KauecTBeHHbIE peakluMy HAa KaTUOHBI Menu (2+) u
cepelOpa.

[{unk: cTpoeHHME aToMa, CTENeHb OKHUCIEHHsS. XapaKTepUCTHKa (U3HUECKUX U
XMUMUYECKHX CBOWCTB, MpUMEHEHHe, aM(OTEepHbIE CBOWCTBA OKCHAA U T'HAPOKCHIA.
KauecTBeHHbBIE peaklluy Ha KAaTHOHBI [IUHKA.

JKeneso: crpoeHue aroma, creneHu okucieHusd. HaxoxneHue B npupozne. dusnyeckue u
XMMHUUYECKHE CBOMCTBA JKene3a, NpuUMeHeHue. buonornueckas ponpb xeneza. OKCHIBI,
ruapokcuasl o comu keneza (I1) m xemeza (ll), ux cocraB, cBoiicTBa W TMOJy4YEHUE.
KadecTtBeHHbIE peakiny Ha KaTHOHBI kene3a (2+) u sxenesza (3+). UyryH W crainb — CIUIABBI
xeme3a. [Ipom3BOACTBO 4YyryHa H CTajd. OKOJOTMYECKHME MPOOJEeMBbl, CBSI3aHHBIE C
METaJTy Pru4€CKUMHU MPOU3BOJCTBAMH.

DKCNepUMEHTAIbHOE U3YYEHUE BELIECTB U SBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3liaMy MEeTaJIOB U CIIJIABOB, UX (PM3NYECKHUMH CBONCTBAMU;

MO/IEJIMPOBAHUE METAININYECKON KPHUCTaJUINY €CKON PELIETKU;

M3y4YeHHE B3aUMOJEHUCTBHUS METAUIOB C BOJOH, C pacTBOpaMuU COJE€Hd U KHUCIOT,
WCCJIEOBAHUE TIPOIECCOB dJIEKTposm3a pacTBopoB xyopuna meau (1) u wmommma xkamms,
KOpPPO3HH METAJIJIOB;

U3y4YeHUuEe OCOOEHHOCTEH B3aMMOACHCTBUSI OKCHUIOB KajblUs M HaTpus C BOJOM, HX
TUAPOKCUIOB — ¢ OKcusioM yriaepoaa (1V) u kucnoramus;

M3y4eHHUEe CBOWCTB KapOOHATOB U I'MAPOKapOOHATOB KaJIbIIMsL, )KECTKONU BOABL;

M3y4EeHHE POLECCOB MOIYYEHHS THAPOKCUIIOB JKeJle3a, UX XMMUYECKUX CBONCTB;

M3y4YeHHE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKUUU Ha MOHBI (MarHus, KajbIus,
aJTIOMUHUS, IMHKa, kKene3a (2+) u xkenes3a (3+), meau (2+);

HAOIII0/ICHNE U O CaHNe OKPAIIMBAHUS TUIAMEHH HOHAMU HATPUS, KU U KalbIHS;



uccienoBanue aMmQpOTEPHBIX CBOMCTB TMAPOKCHAA atoMuHUs, Tuapokcuaa xpoma (1) u
TUJPOKCUJA INHKA;

pelIeHre SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelme MeTaJlTbl U UX COCTUHEHUS.

Xumus 1 OKpY:KaoIas cpeaa

BemectBa u martepuanbsl B MOBCEAHEBHOW >KM3HM 4elOBEKa. BakHeilliume BeliecTBa U
MaTtepuaibl, 00JacTH WX MPUMEHEHHUs. be30omacHoe WMCMOJb30BAaHUE BEIIECTB U XUMHUYECKUX
peaxuuii B ObITy. [lepBast mOMOIIb MPU XUMHUYECKUX 0KOTaX U OTPABICHUSX.

Hosble MaTepruaisl M TeXHONOTUH. [IpUHIUIIBL «3€TI€HON XUMUW.

OCHOBBI 3KOJIOTUYECKOM TIpaMOTHOCTU. XHUMHS M 3/10pOBbE. 3HAUYEHHE H3ydyaeMbIX
XUMHYECKUX JJIEMEHTOB M WX COCTUHEHUH Iisi (QYHKIMOHHPOBAHHS OpraHM3Ma YeJOBEKa.
[TonsTue 0 310pOBOM 00pa3e KU3HU.

XUMHUYECKOe 3arpsi3HEHNE OKPYKAOIIEH Cpebl. DKOIOTHYECKUE MPOOIEMBbI, CBSI3aHHBIE C
COEIMHEHHUSIMU YTJIepolia, a30Ta, cepbl, TsuKenblX MeTtayuioB. [lonsatue o IIJIK. Pons xumuum B
pelIeHUH SKOJIOTHYECKUX TPOOIIEM.

DKCIepUMEHTallbHOE HM3yYeHUE BEIIeCTB U SIBICHUI: O3HAKOMIIEHME ¢ o0paslaMu
MaTepuayoB (CTEKIIO, CIJIaBbl METAJJIOB, IMOJIMMEPHBIE MaTepPHaIbl), OIpeleleHe KUCIOTHOCTH
OPUPOJHBIX BOJA, MOJAEIMPOBAaHUE Ipolecca 00pa30BaHUS KUCIOTHOTO JOXKISA, W3YYCHHE €ro
BO3/ICIICTBUS HA MAaTepUaJIbl.

IHoBTOpeHue 1 00001IeHNEe 3HAHUIA OCHOBHBIX pa3/ie/ioB KypcoB 8—9 kiaccoB

[lepuognueckuii 3axkoH u Ilepuoamyeckass cucreMa XHUMUYECKHX D3JIEMEHTOB B CBETE
MPEACTABICHUNA O CTPOCHHSI aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBONCTB XHUMHUYECKUX
3JIEMEHTOB U UX COCMHEHHI B IEpUOJAX U IPyIIIaAX.

CtpoeHue BemecTBa B TBEPOM, KHUIKOM U ra3000pa3HOM COCTOSHUU. BUIBI XUMUYECKOM
CBSI3U. 3aBUCHUMOCTb CBOMCTB BENIECTBA OT THUMNA KPUCTAJUIMYECKOW pEmEeTKH U BHUAA
XUMUYECKOHN CBSI3HU.

Knaccudukarus XMMHUYECKUX pEaKIUW IO pa3IHYHbIM mpu3Hakam. [IporHosmpoBaHue
BO3MOXXKHOCTH TIPOTEKAHMs] XUMUYECKHX MpPEBpallleHUH B pa3MYHBIX YCIOBUAX Ha OCHOBE
MPEACTABICHUN XUMUYECKOW KHHETUKN U TEPMOJIMHAMUKHU.

XuMuueckue peakuuu B pactBopax. Imapomms comeir. Peaknum  okucieHwus -
BOCCTaHOBJICHHS. DIEKTPOJIU3.

CBoiicTBa KHMCIIOT, OCHOBAaHHM U COJIEH B CBETE MPEICTABIECHUN 00 AJIEKTPOIUTHYECKON
JMCCOLIMAIINYI U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUAX.

Meoswcnpeomemmuoie ceasu

Peanuzauus MEXNpeaMETHBIX CBSI3€H NPU M3YYEHUU XUMHUHU B 9 Kilacce OCYLIECTBIISETCS
Yyepe3 UCIOIb30BaHHe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUHN, TaK M MOHATUHN, TPUHSITHIX B
OTJEJIbHBIX €CTECTBEHHBIX HAYKaX.

OOme ecTecTBEHHO-HAy4YHbIE MOHATHS: sBJICHUE (Tpoliecc), HaAy4YHbIH (akKT, TUMoTe3a,
TEOpUs, 3aKOH, aHAJN3, CUHTE3, KJIacCcu(uUKaIus, TepuOIUIHOCTh, HAOII0IEHUE, IKCIIEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHUE, MOJIEIIb, TEXHOJIOTUSI, MATEPUAJIBI.

®du3nkKa: BEIIeCTBO, TENO, (PU3NIECKUe BEIUYMHBI, SAMHUIIBI U3MEPEHHUS, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbl, arPEraTHbIE COCTOSIHUE BEIIECTBA, CTPOCHHUE I'a30B,
KUIKOCTEH W TBEPHABIX (KPUCTAJUTMYECKUX) TEJ, KPUCTAJUIMYecKas pelieTKa, AJIEKTPOH, SApO
aToMa, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIBI, KBAHTHI, paJMOAKTUBHOCTD, allb(a-, OeTa- u
raMMa-u3jay4yeHHue, DSJIEKTPUUYECKUH 3aps]l, NPOBOJHMKH, IOJYIIPOBOJHUKH, JIUDJIEKTPUKH,
COJIHEUHBIN CIIEKTp, pa3yiokeHne 0eIoro cBeTa B CIEKTP.



buonorus: sxocucrema, Ouocdepa, QorocuHTe3, mpomecchl 0oOMEHa  BELIECTB,
MHHEPAJIBHBIC yI[O6pCHI/I$I, MUKPOS3JICMEHTBI, MAKPO3JICMEHTDI, TUTATCJIbHBIC BEIICCTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaJbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIIaeMbl€, TOIJIMBO, BOJHbBIE PECYPCHI, INIAHETa 3eMIISL.

Texuonorus: CTPOUTCIILHBIC TEXHOJIOI'UH, CEIbCKOXO03s1 CTBEHHBIC TE€XHOJIOI'UH,
TEXHOJIOT'NN SHCKTPOHHOﬁ IMPOMBIINIJIICHHOCTH, HAHOTCXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3YJBbTATDBI

JlnaHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHMs
JIOCTUTAIOTCSI B XOJI€ OOyYEHUS XUMHH B €IUHCTBE YUEOHON M BOCIHUTATEIBHON JEATEIbHOCTH
0o0pa3oBaTEeNbHON  OpraHU3allMiki B  COOTBETCTBHM C  TPAAUIIMOHHBIMH  POCCHICKUMH
COI[MOKYIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSMHU, MPUHSATBIMA B OOIIECTBE
MpaBWJIaMU ¥ HOPMaMU TOBEJEHUS U CIIOCOOCTBYIOT MPOI[ECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
Y COLMaM3auU 00 y4aronxcs.

JIM4HOCTHBIE PE3YJbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIMI M pacHIMpEHUE ONbITa JEATeILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

IIPOSIBJIEHHE LIEHHOCTHOT'O OTHOIIEHUS K OTEUYECTBEHHOMY KyJIbTYpPHOMY, Hay4HOMY U
UCTOPUYECKOMY HACJIEINI0, TOHUMAHNE 3HAUYECHUS] XUMHUYECKOM HAyKH U TEXHOJOIMHU B JKU3HU
COBpEMEHHOI0 0011eCTBa, B pa3BUTUU SKOHOMUKU Poccuu 1 cBOero peruonHa;

2) rpamIaHCKOr0 BOCIIMTAHUSA:

MIPEJICTaBICHUE O COLMAJIbHBIX HOpMax M IMpaBUJIAX MEKJIUYHOCTHBIX OTHOLIEHUH B
KOJUIGKTUBE, TMPOSBICHNE KOMMYHHKATUBHOM KYyJbTYphl B Pa3HOOOpPa3HOW COBMECTHOM
NESITENIbHOCTH;

CTpeMJICHHE K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIU B Ipoliecce YueOHOM 1 BHEY4eOHOM
NESITENIbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE IOBEACHHUE M TOCTYNKH CBOMX TOBApUIIEH C TO3UIUU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YYE€TOM OCO3HAHMS MOCIEACTBUN MOCTYIIKOB;

3) popMupOBaAHUA HEHHOCTH HAYYHOI'O NO3HAHUSA:

MHpPOBO33pEHUYECKHE  TMPEACTaBIE€HUS O  BEIIECTBE M  XUMHYECKOHM  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U HEOOXOIMUMBIC MJIsI TOHUMAHUS
CYILIHOCTH HAYYHON KapTHUHBI MUPA;

OCO3HAHME I[EHHOCTHM HAy4YHOrO I[IO3HAHUS [UIS PAa3BUTUS KaXKJIOTO 4YelOBeKa U
MPOU3BOAUTENBHBIX CHJI OOIIECTBA B 1I€JIOM, POJIM U MECTa HAyKu « XUMHUS» B CUCTEME HayUHbBIX
NPEICTABICHUN O 3aKOHOMEPHOCTIX Pa3BUTHUS PUPO/IbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOAHON
Y TEXHOJIOTUYECKON CPEION;

MO3HaBaTellbHAs MOTUBALMA M HMHTEpPEC K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTUIO M CaMOOOpa30BaHUIO, K HCCIIEAOBATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY
BbIOOpY HaIlpaBJICHUs U YPOBHS JaJbHEHUIIEro o0 yueHus;

4) BOCIUTAHUS KYJbTYPbI 3[10POBbS:

OCO3HAHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKAa Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE TOCICIACTBUA M HENPUSITHE BPETHBIX
NpUBBIYEK (yHNOTpPEOJIEHHs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTU COOIOIEHUS
mpaBui 6€30MaCHOCTH MPHU OOPAIICHUH ¢ XUMUUECKHMH BEIIECTBAMHU B YUEOHBIX U JKM3HEHHBIX
CUTYaIHsIX;

5) Tpyn10BOT0 BOCIMTAHUSA:

(dbopMUpOBaHUE IIEHHOCTHOTO OTHOIICHUSI K TPYAOBOW AESTEIHPHOCTH KaK €CTECTBEHHOMN
MOTPEOHOCTH YeIOBEeKa M K MCCIEAOBATEIbCKON NIEATEIBHOCTH KaK BBICOKO BOCTPEOOBAHHOH B
COBPEMEHHOM OOIIIECTBE;



pa3BUTHE HMHTEpeca K MpodeccHsiM, CBA3aHHBIM C XMMHEH, B TOM 4YHCIe K mpodeccusm
Hay4yHOU cepbl, 0CO3HAHUE BO3MOXKHOCTH CaMOpealn3aluy B 3Toi chepe;

6) 3K0JIOrMYeCKOro BOCIIMTAHMS:

O0CO3HAaHUE HEOOXOJMMOCTH OTHOIIEHUS K MHPUpOJe KaK HCTOYHHMKY >KM3HU Ha 3emJe,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMUYECKON KYJIbTYpBI: MPHOOpETEHHE OMNbITAa IUIAHWPOBAHUS
IIOCTYNIKOB M OLEHKM HMX BO3MOXKHBIX IOCIEACTBUN i1 OKpY>KAaroLIeHd Cpelabl; OCO3HaHUE
rJI00aIbHOTO  XapakTepa HKOJIOTMYECKUX MpoOJeM W MyTed HMX pelIeHus; CIoCOOHOCTb
MIPUMEHSTh 3HAHUA, IMOJy4YaeMble NPU HU3YYEHUM XUMUH, Uil PELICHHS 3a]ad, CBSI3aHHBIX C
OKpY’KaIOIIEH CPENO; aKTUBHOE HEMPHUATUE IEMCTBUM, IPUHOCAILINX BPE OKPYKAIOIIEH CPENE;
OCO3HaHHUE CBOEH POJIM KaK IpaKIaHHMHA U NOTPEOUTENS B YCIOBUSAX B3aMMOCBSI3U IPUPOIHOM,
TEXHOJOTUYECKON U COLMAIBbHOW Cpell; TOTOBHOCTh K YYaCTHIO B IIPAKTUYECKON AEATEIbHOCTU
9KOJIOrM4ECKOM HAIPaBJICHHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MertanpenMerHble pe3yiabTaThl OOYYaIOIIMXCS, OCBOMBIIMX IpOrpaMMy IO XUMHH
OCHOBHOT'0 00IIIeTr0 00pa30BaHMsl, BKIIOYAIOT:

YCBOGHHE  MEXKIUCLUUIUIMHAPHBIX  (MEXIPEAMETHBIX)  HOHATHH,  OTpaXkaroluX
MaTepUaJIbHOE €IMHCTBO MHUpa U INPOLECC MO3HAHUS (BELIECTBO, CBOMCTBO, SHEPrus, SIBJICHUE,
Hay4HbIH (akT, 3aKOHOMEPHOCTb, TIHIIOTE3a, 3aKOH, TeOopus, HaOJ0JCHUEe, HU3MEpEeHue,
UCCJIEJOBAHNE, DKCIIEPUMEHT U JPYTHUE);

OBJIZICHUE YHUBEpPCAJIbHBIMU yueOHbIMU NEeWCTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATHBHBIMHU, PETYISTUBHBIMHU), BaXKHBIMU JJIs1 TIOBBIILICHUS 3(()EKTUBHOCTH OCBOCHUS
comepkaHusi ydeOHOro mpenmeTa, (OpMUPOBaHHMS KOMIETEHIMH, a TakXke IPOEKTHO-
HCCIIEZIOBATENLCKOM A TEIbHOCTH 00yYaIOUIMXCsl B Kypce XUMUM;

CHOCOOHOCTH UX MCIOJb30BaTh B YUeOHOI, TO3HABATEIBHOM U COIIMANIbH OM MPAKTHKE.

ITo3naBaTebHbIC YHUBEPCATbHBIC Y4eOHbIe AeliCTBUSA
BazoBble 1oru4yeckue aeicTBus:

YMEHHSI HCMOJb30BaTh TMPUEMBI JIOTUYECKOTO MBIIIJICHUS] TpPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKMX TMOHSATHUH (BBIIEISATH MX CYIIECTBEHHbIE MpU3HAKH,
yCTaHABIMBAaTh B3aUMOCBS3b C JIPYTMMHU MOHSTHUSMM); aHAIU3UPOBATh, CPAaBHUBATh, 0000IATH,
BbIOMpaTh OCHOBaHUS JUIsl KJAacCU(UKALMM M CHCTEMAaTH3allMM XHUMHYECKMX BEIIECTB U
XMMHMYECKUX PEaKIHi; yCTaHaBIMBaTh INPUUYMHHO-CIEJCTBEHHBIE CBS3U MEXIY OOBEKTaMU
U3YYEHUS; CTPOUTh JIOTMYECKHE PACCYX ACHMs (MHAYKTHBHBIC, NE€IYKTUBHBIE, [10 aHAJIOTUN);
npeayaraTh KpUTEPUH U BBUIIBJSTH OOLIME 3aKOHOMEPHOCTU M INPOTUBOPEUYUS B H3y4aEMBIX
Iporeccax M SBJICHUSX; NPOBOAUTH BBIBOJbI M 3aKIIOUEHUS; YMEHHUS IPUMEHATh B IpOLECCe
IIO3HAHUS HOHATHS (NPEAMETHbIE M MeETaNpeIMEeTHbIe), CUMBOJMUYECKHE (3HAKOBBIE) MOJEINH,
UCIIOJIb3yeMbIe B XMMHUH, IPeoOpa3oBbIBaTh MOJEIIbHBIE MPEJCTABICHUS — XMUMUYECKUI 3HAK
(cuMBOJI BJIEMEHTa), XUMHUYecKass popMyia U ypaBHEHHE XUMHUECKOW PEaKIMU — IPU PEeLICHUN
y4eOHBIX 3aJad; C Y4eTOM JTHX MOJEIbHBIX IPEICTaBICHUN XapakTepHu3oBaTh H3ydaeMble
XMMHUYECKUE BELIECTBA U XUMUUYECKUE PEAKIINH.

Ba3oBble wuccienoBarenbckue AeiicTBUA (MeTOAbl HAYYHOr0 IO3HAHUS BelleCTB M
sIBJIEHUIT):

YMEHHMSI IPUMEHSATh METO/Ib HAYYHOTO IMO3HAHUS BELIECTB U SIBJICHUI Ha SMIIUPHUECKOM U
TEOPETUYECKOM YpPOBHSAX B Y4eOHOM TO3HABAaTENbHOW U IMPOEKTHO-UCCIIEI0BATENHCKOM
NesITeIbHOCTH;



YMEHHsI HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHMS U
CaMOCTOSITEJIbHO CTaBUTh BOIPOCHI; AHAJIU3UPOBATh (DAKTHI, BBIABIATE U (OPMYJIUPOBATH
pobJieMy, ONpeneNnaTh Lelb U 3aJaud, COOTBETCTBYIOIIME PEIIEHUIO MPOOIeMbl; Impenaarath
ONUCATENIbHYI0 WM OOBSICHUTENbHYIO THUIIOTE3y M OCYIIECTBISATh €€ IPOBEPKY; YMEHUs
MIPOBO/IUTH U3MEPEHUSI HEOOXOUMBIX TaPaMETPOB, BBIYUCIEHUS, MOJIEIUPOBAaHUE, HAOIOACHUS
U DKCIIEPUMEHTHI (peajbHble U MBICICHHbBIE), CAMOCTOSTEIbHO NMPOTHO3HUPOBATh PE3YIbTATHI,
¢dbopmynupoBaTh 00001IEHUS U BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOrO OIbITA, UCCIEA0BAHMUS,
COCTaBIISITh OTYET O MPOJIEIAHHON paboTe;
Pabora ¢ unpopmanueii:

YMEHUSI OPUEHTHPOBATHCA B PA3IMYHBIX UCTOUHHMKAX MHGOpMALUM (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuHble mocobus, pecypcsl MHTepHera);
aHaTM3UpOBaTh  HMH(OpMAIMIO W  KPUTUYECKH  OICHHWBATH €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTh, OTOUPATh U UHTEPIPETUPOBATh UH(OPMAIINIO, 3HAYUMYIO UISI PEIICHUS
yuyeOHOU 3aJadyM; YMEHHs NMPUMEHSATh pa3InyHble METOAbl U (HOPMYIUPOBATH 3aMpPOCHl MPU
noucke u oroope nHpopManuu, HeoOXOJUMOM IS BHIMOJIHEHHS YUeOHBIX 3a/1ay; UCIOJIb30BaTh
UHGOPMAIIMOHHO KOMMYHHKATHBHBIE TEXHOJOTHMH W DPa3IdYHbIe TOUCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BHIOMpAaTh ONTHUMAbHYIO ¢GopMy mpencTaBicHus HHPOpMALHUU (CXEMBI,
rpaduku, AuarpaMmbl, TaOIUIBI, PUCYHKU U OpyrHe (OpMbI); YMEHUS MCIOJIb30BAaTh HAYUHBIH
S3BIK B KaYECTBE CPECTBA PabOTHI ¢ XMMHUYECKON MH(OpMalKeil; TPUMEHITh MEXIpPEeAMETHbIE
(pu3nueckne  MaTeMaTHUECKIE) 3HAKU U CUMBOJIBI, (DOPMYJIIbI, a0OpEeBHATYPBI, HOMEHKJIATYPY,
UCIOJIb30BaTh U MPe00Pa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATJISTHOCTH.

KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIe AelicTBUS:

1) ymenus oOmieHus (MMCbMEHHON U YCTHONH KOMMYHUKAIINH):

IPEACTABIATh IOJyYEHHbIE pe3yJbTaThl I[1O3HABATEIbHOW JESATEJIbHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaX; MyOJMYHO BBICTYHNaThb C IMpe3eHTaluell pe3ylbTaTOB BBIIOJHEHUS
XMUMHYECKOTO JKCIepUMeHTa (MCCIIe0BaTeNbCKOM JTa0opaTOPHON HIIM MPAKTHUECKOH padoThI,
y4eOHOro MPOeKTa); B XOfAe Auanora U (W) IUCKYCCHH 3a7aBaTh BOMPOCHI MO 00CyKaaeMoin
TeME W BBICKA3bIBATh HJIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHHSI OTHOCHTEIHHO BBITOJIHECHUS
MPEAJIOKEHHON 3a]a4H.

2) yMeHHUs y4eOHOIr0 COTPYIHUYECTBA (TPYNIOBas KOMMYHUKAIIUS):

y4acTBOBaTh B TPYMIIOBBEIX (opmax pabOThL: IMIAHHPOBATH OPraHHU3AIMI0 COBMECTHOM
paboThl, ONpeaeNnsITh CBOIO POJib, paCHpeeNsTh 3aJaud MEX]y WIEHAMH TPYIIbl; BBITOJHATH
CBOIO 4acTh pabOThI, KOOPAMHUPOBATH CBOU JEHCTBUS C ACHCTBUSIMH APYTUX WIEHOB KOMAaH[BL,
OIpeNeNsaTh KPUTEPUU IO OI[eHKE KadecTBa BBIMOJHEHHOW paboThl; pemaTh BO3HUKAIOIIWE
npoOsieMbl Ha OCHOBE ydeTa OOIIMX HHTEPECOB U COIJIACOBaHUS MO3WIUH, y4acTBOBATh B
o0CcyxaeHnH, 0OMeHe MHEHUSMHU, «MO3TOBOM LITYPME» U IPYrUX GopMax B3auMO/IEH CTBUSI.

PeryasiTuBHbIe yHUBepcalbHble yueOHbIe JeiiCTBUSA

OBnaneHue yHHMBEPCAJbHbIMU Y4YEOHBIMM PETYJSATUBHBIMM JEWCTBUSAMM BKIIIOYAET
pa3BUTHE CAMOOpPraHMU3al1, CAMOKOHTPOJIS,, CAMOKOPPEKLIUHU, B TOM YHUCIIE:

YMEHMs pellaTh ydyeOHble M HCCIIeNOBaTEeNbCKHE 3a/ladd: CaMOCTOSITENIbHO BbIOMPATh
cnoco0 pemieHus: yuyeOHOM 3ajgauu (CpaBHMBAThb HECKOJBKO BAapUAaHTOB DELIEHMs, BBIOMPATh
HauOosee MOAXOAAIIMH C YYETOM CaMOCTOSITENbHO BbIACJIEHHBIX KPUTEPUEB), IJIAHUPOBATH
CBOIO pabOTy IpH pElIeHUH Y4eOHOM MM MCCIIE0BAaTENbCKOM 3a/1aui; Ha OCHOBE MOJY4EHHBIX
pe3yabpTaToB (OPMYIMPOBATH 00OOIIEHHUS M BBIBOABI, NMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE
IIPOLIECCOB; AHAIM3UPOBATh PE3YJbTATHl: COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH



pe3ysibTaTaMu, OCYIICCTBIIATD CaMOKOHTPOJIb JCATCIBbHOCTH, KOPPCKTUPOBATH CBOIO
JCATCIbHOCTh HAa OCHOBC CaMOaHaJin3a 1 CaMOOILICHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpeameTrHble pe3ynbTaThl OCBOGHUS MNPOTPaMMbl 110 XHMHHM OCHOBHOI'O OOIIEro
o0pa3oBaHMsI Ha YIJIyOJEHHOM YPOBHE MMEIOT o0Ilee colepiKaTelbHOe S/IpO € MpeIMETHBIMU
pe3yabTaTaMu 0a30BOr0 YPOBHS, COIJIACOBaHBI MEXAY COOOH, 4TO MO3BOJIIET PEAM30BBIBATH
yriayOlIeHHOe HM3ydYeHHE KaK B paMKaX OTAENbHBIX KJIACCOB, TaK M B paMKax peaau3aliu
WHIMBHIYalbHBIX 00pa30BaTENbHBIX TPACKTOPUH, B TOM YHCIIE HCIOJB3Ys CETEBOE
B3aMMOJICHCTBUE opraHu3aiuu. [1o 3aBepiieHny peann3aiuy NporpaMMbl YIiTyOJICHHOTO YPOBHS
o0y4aromecss CMOTyT JIeTajbHEee OCBOMTh MaTepHall, OBJIA1€Th PaCIIMPEHHBIM KPYT'OM ITOHSATHI
U METOJIOB, PELIaTh 3aa4u 00Jie€ BEICOKOIO YPOBHS CIIOAKHOCTH.

[IpeameTHbIe pE3yNbTaThl BKIIOYAIOT: OCBOEHHE OOYYaroOIIMMHCS HAy4YHBIX 3HAHUH,
YMEHHUH U coco00B AeHCTBUM, crienn(uyecKux A NpeIMEeTHOW 001acTu «XUMHS»; OCHOBBI
HAYYHOTO MBIIIJICHUS; BUJBI A€ATEIbHOCTH 110 OJIYYEHUIO0 HOBOTO 3HAHMUSI, €0 HHTEPIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3MYHBIX YYEOHBIX M PEATbHBIX KMU3HEHHBIX YCIOBUSX;
00€eCreunBaoT BO3MO)KHOCTh YCIIEIIHOIO 00y4€HUs Ha CJIEAYIOLEM YPOBHE 00pa30BaHusl.

K koHmy oOyuenus ¢ 8 Kaacce y obOydaromerocs OyayT cHOpMHUPOBAHBI CICAYIOIIHE
MpEIMETHBIC PE3YJIbTAThl U3YyYECHUSI XUMUU Ha YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IMOHATHH: aTOM, MOJIEKYJa, XUMHUYECKHI
3JIEMEHT, METajUl, HeMeTaJUl, aJUIOTPOIHs, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOAHOPOAHASA), BAJIGHTHOCTh, OTHOCUTEJIbHAA aTOMHasi U MOJIEKYJIApHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJs XHMHUYECKOrO JJIEeMEHTa B
COEIMHEHUH, MOJIIPHBII 00hEM, OTHOCUTEIIbHAS TIJIOTHOCTh Ta30B, OKCUJI, KUCIIOTa, OCHOBAHHE,
coJib, aM(pOTEpHBIA OKCUI, aM(DOTEPHBIN THAPOKCUJ, XHUMHUYECKas peaknus, Kiaccupuxaius
peaKuii: peaKkIy COSANHEHUS, PEAKIIUN PA3I0KEHHUS, PEAKIIUU 3aMEIICHHs, PEaKIui 0OOMEHa,
9K30- M DHJIOTEPMHYECKHE PEAKIIMH; TEMJIOBOW 3(PQPEKT peakiuu; sIpo aToma, dJICKTPOHHBII
CIION aToMa, aTOMHasi OpOWTallb, pauyC aToMa, XUMHYECKas CBsA3b, MOJSApHAS U HEMOJIIpHas
KOBaJIEeHTHas CBs3b, MOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOp, MaccoBas J0J BEUIECTBA
(mporieHTHas KOHIIEHTpAIMsl) B PAacTBOpE, MOJSpHas KOHIICHTpALlUs BEIIeCTBAa B PACTBOPE;
3NEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCIIEHHS, OKUCIUTEIN U BOCCTAHOBHUTEININ, OKHCICHUE U
BOCCTaHOBJICHHE, OKHCIIMTEIIbHO-BOCCTAHOBUTENBbHBIC PEAKIIUU, METOJ AJIEKTPOHHOT O OanaHca,

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX IOHATHM W NOPUMEHATH 3TH
MOHATHS TIPHU ONKMCAHUH BEIIECTB U UX MPEBPAILCHUN;

MCIOJIb30BAaTh XUMUUYECKYI0O CUMBOJIMKY JIJISl COCTaBJIeHUs ()OPMYJT BEIIECTB U YpaBHEHUH
XUMUYECKUX PEAKIIH;

OMpeaeNiaTh BAJICHTHOCTh AaTOMOB JJICMCHTOB B OHWHApHBIX COCAMHEHHUSX, CTCIICHb
OKHCJICHHS DJIEMCHTOB B OMHAPHBIX COCTMHEHUSX, TPUHAJICKHOCTh BEIIECTB K OMPEICICHHOMY
KJIACCY COCAMHEHUH 1o ¢opMysiaM, BHJbI XUMHUYECKOH CBSI3U (KOBAJECHTHOM W HMOHHOH) B
HEOPraHWYECKUX COCTUHEHUSX;

pacKpbiBaTh CMBICI 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
[lepunonnueckoro 3akona JI. 1. MenzaeneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHA ABOTraJpo
U €ro CIEICTBUM, TMPEICTaBICHUM O Hay4dHbIX METOJax I[IO3HAHHUS, B TOM YHUCIE
SKCIIEPUMEHTAIBHBIX M TEOPETHYECKUX METOJax MCCIACAOBAaHUS BEIIECTB U HW3YYCHHUS
XUMUYECKUX PEAKIIHI;



JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJNYECKONM 3aBUCHUMOCTH CBOMCTB XHMHUYECKHUX
3JIEMEHTOB OT UX nonokenus B [lepruoanyueckoil cucreme:

ONKCHIBATH UM  XapakTepu3oBaTh TabiumuHyro ¢opmy Ilepuoanueckoir  cHCTEMBI
XUMHUYECKUX AJIEMEHTOB: pas3iinyaTh MOHATHS «TJIaBHas moArpynmna (A-rpymma)» u «modouHas
noarpynmna (b-rpynma)y, «Malibie mepuoab U «OO0bIINE TEPUOIBIY;

COOTHOCUTH O00O3Ha4yeHMs, KOTOpble uMmeroTcs B Tabmuue «llepuomuueckas cucrtema
xuMuueckux snemeHTtoB J[. M. MennaeneeBa», ¢ YHCIOBBIMH XapaKTEpUCTHUKAMH CTPOEHHU S
aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB H 3apsn sapa, oOIlee YHCIO DIIEKTPOHOB U
pacrnpeneneHue ux Mo 3JIEKTPOHHBIM CIO0SM);

OOBSCHATH CBSI3b IOJIOKEHUS dJeMeHTa B [lepuoanueckoil cucreme ¢ paclpeneicHueM
AJIEKTPOHOB 10 YHEPTeTUUECKUM YPOBHSAM, MOJYPOBHSIM U OpOUTAIISIM aTOMOB MEPBBIX YEThIPEX
MIEPUO/IOB;

KIACCH(UIIMPOBATh XUMUYECKUE JJIEMEHTBI, HEOPraHWUYECKHE BEIIECTBA, XUMHUYECCKHE
peakiuu (110 YUCITY U COCTaBYy y4acTBYIOIIMX B PEAKIMH BEILECTB, 10 TEIJIOBOMY 3P eKTy);

XapaKkTepu30BaTh (OMUCHIBATh) PU3NUECKHE U XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHCIOpOJa, BOIOpPOJA, BOIBI, OOLIME XUMHUYECKHE CBOICTBA OKCHUIOB, KHCIIOT,
OCHOBAHMI M COJIeld, TEHETHMYECKYI0 CBA3b MEXKAy HUMHU, MOATBEpXkAas MpUMepaMu
MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIMX XUMHUUYECKUX PEaKIIMii;

ONKCHIBaTh POJb KHUCIOPOJA, BOAOPOAA M BOJABI B MPHUPOAHBIX IpoOLlECCax, B JKUBBIX
OpraHu3Max, HUX T[PUMEHEHHE B PA3JIMUYHBIX OTPACIAX IPOMBIIIIEHHOCTH, BO3MOXHOE
UCIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATH U IMPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX COCTaBa H
CTPOEHUS1, BO3MOKHOCTH NMPOTEKAHUSI XUMUUYECKUX IPEBPALIICHUM B pa3IMUHbBIX YCIOBUIX;

BBIUUCIIATh OTHOCHTENIBHYIO MOJIEKYJIIPHYIO UM MOJISIPHYIO MAaccChl BELIECTB, MOJISPHYIO
Maccy CMECH, MOJBHYIO [OJII0O XHMHUYECKOrO0 3JEMEHTa B COEIWHEHUH, MAacCOBYIO JOJIIO
XUMHYECKOTO dJIeMeHTa 10 (popMysie coennHEHUs, HaXOJUTh MPOCTEHITYI0 (OpMYITy BeliecTBa
M0 MAacCOBBIM MJIM MOJbBHBIM JIOJISIM 3JIEMEHTOB, MacCOBYIO JIOJNIO BEIECTBA B PacTBOPE,
MOJISIPHYIO KOHIIEHTpAI[MIO BEIECTBA B pPacTBOpPE, NPOBOJIUTH pPACUEThl IO YpaBHEHUSIM
XUMHYECKON pEAKLINH;

MPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JEATeTbHOCTH — aHaJU3 U CHUHTE3,
CpaBHEHHME, O0OOIIEHHE, CHCTEeMaTU3alUIo, KIACCU(HUKAIMIO, BBISBICHHE PUYHHHO-
CJIEICTBEHHBIX CBA3€H — JJIs1 U3YUEHHS] CBOMCTB BEUIECTB U XUMUYECKUX PEAKIUM, ECTECTBEHHO -
Hay4yHble METOABl MO3HAHUS — HaOIIOAeHHe, H3MEpEeHHEe, MOJEIMPOBAHUE, AKCHEPHUMEHT
(peanbHBIi ¥ MBICJIEHHBIH) — JJIs1 OCBOSHHS Y4€OHOT0 COIep KaHMUS;

pacKpbIBaTh CYLUIHOCTh MPOLIECCOB OKUCIIEHUS U BOCCTAHOBJIEHHUS, COCTABJIATh YPaBHEHUS
IPOCTBIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPeakuii (METOI0M 2JIEKTPOHHOrO OanaHca);

yCTaHABIMBATh CBS3M MEXKIY pealbHO HAOMIOAAeMBbIMU XHUMHUYECKHUMH SBICHUSIMH H
IIPOLIECCAMHU, MPOUCXOIALIMMH B MAaKpO- U MHUKPOMHPE, OOBACHATH MPUUYMHBI MHOI00Opa3usl
BEIIECTB, COOTHOCUTh XUMUYECKNE 3HAHUS CO 3HAHUSIMHU APYTUX YUEOHBIX IPEIMETOB;

cobmonate npaBuia Oe3omacHoil paOoTel B J1a0OpaTOpUM MpPU  HCHOJIb30BAHUU
XMUMHUYECKON TMocyApl W O0OpylOBaHHUS, a TaKXKe IpaBWia OOpalleHUs C BELIECTBAaMH B
COOTBETCTBHM C MHCTPYKIMSMH BBINOJHEHUS J1JaOOPATOPHBIX ONBITOB M MPAKTUYECKUX PadOT MO
MOJIYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACICHHOM MAacCOBOW JIOJIEd pPacTBOPEHHOIO BEUIECTBA, PELICHUIO
SKCIIEpPUMEHTAJIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTMHEHUNY;



JEMOHCTPUPOBATH BJaJICHUE OCHOBAMHU XMMHUYECKOM I'paMOTHOCTH, BKJIIOUAIOUIEH YMEHUS
Oe3omacHOro oOpalieHusl ¢ BEIIECTBAMH, HMCIIOIb3YEMBIMU B TMOBCEAHEBHOW JXH3HH, a TAKXKE
3HAHUE MPABUJI TTOBEACHUS B LIESAX COSPEKEHUS 3I0POBbS U OKPYXKAIOIIEH CPEIbl.

K koHmy oOyueHuss ¢ 9 knacce y oOyuawomierocs OyayT chHOpPMHPOBAHBI CICIYIOIIUE
MpeIMETHbIE PE3YJIbTATHI U3YUEHUSI XUMHUH Ha YPOBHE:!

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKHX TMOHSATHH: XMUMHUYECKUM SJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, 3JIEKTPOOTPHUIATEIbHOCTh, CTEIIEHb OKUCICHHS, XUMUYECKas
peakiusi, TenaoBoi 3P GEKT peaKkiuu, MOJb, MOJISIPHBIN 00BbEM, pacTBOD;

ANEKTPOJIUTHI, HEIIEKTPOJUTHI, SJICKTPOJUTUUECKAs HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMEHa, THAPOJIU3 COJIEH, OOpaTUMbie U HEOOpAaTHMbIE PEAKIUH, OKHCIUTEIHHO-
BOCCTAHOBUTEJbHBIC PEAKIIUU, OKHUCIUTENb, BOCCTAHOBUTEb, OKHUCIEHHE W BOCCTAHOBJICHHE,
ANEKTPOJIN3, aAJUIOTPONuUs, aM(OTepHOCTh, XHMHUUYECKash CBs3b (KOBAJICHTHAs, WOHHAas,
MeTaJlJInuecKas), MEKMOJIEKYJSIpHbIE B3aUMOICWCTBHS (BOAOpOAHAs CBA3b, CHJbI BaH-mep-
Baanbca), KOMIJIEKCHBIE COEAMHEHHUS, KPUCTANIMYECKHE PEUIeTKH (IPUMUTHUBHAS KyOudeckas,
00BEMHO-IIEHTPUPOBAHHAST KyOHWUYecKas, TrpaHElEeHTPUPOBaHHAs KyOWdeckas, TeKcaroHalibHas
MJIOTHOYMAKOBAHHAs ), KOPPO3HSI METAJIOB, CIUIABBl; CKOPOCTh XHUMHUYECKON PEaKINH, KaTalus,
XUMHAYECKOE PABHOBECUE, DJIEMEHThl XUMHUYECKOM TEPMOAMHAMUKH KAaK OJHOM W3
TeopeTuueckux ocHoB xumuu; [T/1K;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX IOHATHM W NOPUMEHATH 3TH
MOHATHUS TPU ONMUCAHUU BEUIECTB U X MPEBPALICH Hil;

MCMOJb30BaTh XMMHUYECKYIO0 CHUMBOJIMKY /IS COCTaBJIeHUs ()OPMYJI BEIIECTB M yPaBHEHHIA
XUMUYECKUX PEAKIUN;

ONPENENATh BaJEHTHOCTh U CTENEHb OKUCICHUS XMMHYECKUX 3JIEMEHTOB B COEIMHEHUAX
pPa3JIMYHOr0 COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K OMNPENEICHHOMY KIACCY COCIMHEHUW IO
dbopmynam, BUIBl XHUMHYECKOH CBsi3M (KOBaJeHTHOM, WOHHOW, METaJUIMYEeCKOi) B
HEOPTaHMYECKUX COCTUHEHHSX, 3apsii MOHA IO XUMHYECKOH ¢opmyle, XapakTep cpenbl B
BOJHBIX pacTBOpax HEOPraHMYECKUX COEAUHEHUW, TUIl KPUCTAJUIMYECKONM  PpELIETKH
KOHKPETHOT'O BEIIECTRA;

packpeiBaTh cMbich [lepuonnueckoro 3akona J[. . MenaeneeBa u 1EMOHCTPUPOBATH €O
MMOHUMAaHUE:

OMKCHIBATH UM  XapakTepu3zoBaTh TabmmyHyto ¢Gopmy Ileproanueckoil  CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATUS «A-rpynna» U «b-rpynna», «manble Iepuoab» U
«OOJBIIHE TTEPHOBI;

OOBSCHATH CBSI3b MOJIOKEHHS 3eMeHTa B [leproguueckoil cucrteme ¢ pacmpenenecHueM
AJIEKTPOHOB 10 PHEPTeTUUECKUM YPOBHSM, MOAYPOBHIM U OPOUTAIISIM aTOMOB MEPBBIX YETHIPEX
MEPUO0B;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M MX COCIUHEHUU
(KMCTIOTHO-OCHOBHBIX M OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX CBOMCTB OKCHJIOB U THIPOKCHUIIOB)
B MpeJeJiax MajblX MEPUOJ0B U IIaBHBIX NOATPYIII C YY€TOM CTPOCHUS UX aTOMOB;

pacKpbIBaTh CMBICH TEOPUM 3JIEKTPOJIMTUUECKOW Juccouuanuu, 3akoHa ['ecca u ero
CIENCTBUM, 3aKOHA JICVCTBYIOIMMX MAacc, 3aKOHOMEPHOCTENH M3MEHEHHUS] CKOPOCTU XMMHUUYECKOU
peaxkury, HampaBiICHUS CMEIICHHUS XUMHUYECKOrO PaBHOBECHS B 3aBHCHUMOCTH OT PAa3TUUYHBIX
(akTopoB;

KIAaCCHU(HUIIMPOBATh XUMUYECKUE JJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakmuu (10 YHCIy U COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3D QeKTy, mo



arperaTHOMY COCTOSIHMIO pPEareHTOB, IO M3MEHEHUIO CTENeHEeH OKMUCIEHUS XUMHUYECKHX
AJIEMEHTOB, IO 00PATUMOCTH, IO YYACTHIO KaTaJIM3aTOPa);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEHIECTB PA3JIMUHBIX
KJIACCOB HEOPraHMYECKUX COECJUHEHMH, MOITBEPIKIasi ATO OMKCAaHUE TPUMEpPaAMU MOJIEKYJIIPHBIX
Y MIOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX XUMUUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHMS: DJIEKTPOIMTHUYECKOW JMCCOLMAMM KHUCIOT, IIENOYEH M COJIeH;
MOJIHBIE M COKpAIlEHHbIE YPAaBHEHHUS PEaKIMil MOHHOrO0 OOMEHa; peakiMi, MOATBEpPKIA0INX
CYIIECTBOBAHNE T'€HETUYECKOM CBSI3M MEX/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh IPOIIECCOB I'MIPOJIN3a COJICH MOCPEICTBOM COCTABJICHUS KPATKUX
MOHHBIX U MOJICKYJISIPHBIX YPaBHEHUI peakIif, CyITHOCTh OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPECTBOM COCTABJIEHHUS AIEKTPOHHOI O OajaHca 3TUX peaKuil;

IIPEACKA3bIBATh XapaKTep Cpesibl B BOJHBIX PACTBOPAX COJIEH;

XapaKkTepu30BaTh (ONMUCHIBATh) (PU3MUECKHE U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kucnopon, 030H, rpadur, anma3s, KpeMHMH, O6op, a30T, dochop, cepa, XJIOp, HATPUH, Kaaui,
MarHui, KajablMi, alOMUHHM, XKene30, Melb, LIMHK, cepeOpo) U 00pa30BaHHBIX UMM CIIOXKHBIX
BEILIECTB, B TOM YMCJIE UX BOAHBIX PACTBOPOB (AMMMAK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIIBI
yraepona (I, 1V), kpemuus (1V), azota (I, I, 11, 1V, V) u docdopa (I, V), cepst (1V, VI),
CepHMCTasi, CepHas, a30THas, (ochopHas, yrojbHas, KpEeMHUEBas KHUCIOTHI, OKCHUAbI HU
ruapokcu sl MetauioB |A—IIA-rpymnn, amromunus, meau (1), nunka, xemnesa (11 u 111));

MOSICHATDh COCTaB, OTAENIbHBIE CHOCOOBI IMOJYYEHHMSI U CBOWMCTBA CIIOKHBIX BEIECTB
(xucnopozacoaepKaliue KUCIOTHl XJI0pa, a30TUCTas, OOpHas, YKCYCHas KUCIOTHI U HUX COJH,
rasiorenuibl kpemuus (1V) u ¢pocdopa (Il u V), okcun u runpokcun xpoma (1), nepmanranar
KaJIus;

OIKCHIBATh POJIb BXKHEHIINX M3y4aeMbIX BEILECTB B IPUPOJHBIX MPOLIECCAX, BIUSHUE HA
KUBbIE OpPraHM3Mbl, MPUMEHEHHE B PA3IMUYHBIX OTPACIAX SKOHOMHUKH, HCIOJb30BaHUE I
CO3JJaHMsI COBPEMEHHBIX MAaTEPUAJIOB M TEXHOJIOTHi;

IPOBOJUTh PEAKLUH, IMOATBEPKAAIOIINE KAYEeCTBEHHBIH COCTaB pA3JIMYHBIX BEILECTB,
pacro3HaBaTh ONBITHBIM ITYTEM COAEpXKALIMECS B BOAHBIX PaCTBOpaxX MOHBI: XJIOPHUI-, OPOMHUI-,
noaua-, cyiabdar-, dpochar-, kapOoHAT-, CHIMKAT-, CYIbPUT-, CyIbPHUI-, HUTPAT- U HUTPHUT-
WOHBI, TUIPOKCHI-MOHBI, KATHOHBI AaMMOHUS, MarHus, KajblMsi, ATIOMUHUSA, Xxene3a (2+) u
xkenesa (3+), menu (2+), IIMHKA;

OOBSACHATH M IPOTHO3UPOBATH CBOMCTBA Ba)KHEHMIIIMX M3y4aeMBbIX BEIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHMsI, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTU OT UX CBOWCTB, BO3MOXXHOCTb
IPOTEKAaHUS XUMHUYECKUX IPEBPALEHUH B PA3JIMUHBIX YCJIOBUSAX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XMMHYECKONH KHHETUKH U TEPMOJUHAMUKH;

BBIUUCIISITH OTHOCUTEIbHYI) MOJIEKYJSIPHYIO M MOJISIDHYIO MAacchl BEIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOI'0 3JIeMEHTa 10 (hopMyJsie COeTUHEHUS, MACCOBYIO JOJIIO BELIECTBA B pacTBOpE,
MOJIBHYIO JIOJIF0 XUMUYECKOr' 0 JIEMEHTA B COEAUHEHUH, MOJISIPHYIO KOHILIEHTPAIMIO BEILECTBA B
pacTBope, HaXOAMTh HPOCTEHIIYI0 (OPMYJy BEIIECTBA IO MAaCCOBBIM HJIM MOJBHBIM J1OJISIM
3JIEMEHTOB, MPOBOJUTH PACUETHI [0 YPABHEHUSAM XMMHUYECKUX PEAKIMH C y4eTOM HeJoCTaTKa
OJJTHOI'O0 M3 pPEareHTOB, MNPAaKTHUYECKOTr0 BBIXOJA IPOJIYKTa, 3HAYEHHUS TEMJIoBOro sd¢exra
peaKIiu, ONpeaesiaTh COCTaB CMECeH;

cobmonate mpaBuia Oe3omacHOM pa®oTel B 7a00OpaTOpUM MpU  HMCHOJIb30BAHUU
XMMHUYECKOH TMocyabl M 00OpylOBaHMs, a TaKkKe IpaBWia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBMU C MHCTPYKIMSIMHU BBITOJIHEHHS J1a00OPATOPHBIX OIBITOB M MPAKTUYECKUX pabOT MO
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO ra3a) U pelIeHHIo



SKCIEPUMEHTAIBbHBIX 33/1a4 M0 TeMaM Kypca, IPEICTaBIsATh Pe3yIbTaThl IKCIIEpUMEHTa B (popme
BBIBOZIOB, JIOKA3aTEJIbCTB, IPa(h)MKOB, TAOJHI] U BBISBIISITH IMITUPUUECKHE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIC ONEPAIMH MBICIUTEILHON JEsITENbHOCTH (aHAJIM3 W CHHTE3,
CpaBHEHHE, 0000IIeHne, CUCTEMAaTH3allNI0, BBISBICHHE MPUYNHHO-CICICTBEHHBIX CBS3EH) MpH
W3YYEHUH CBOMCTB BEIIECTB M XHMHYECKUX PEAKIUH, BIAJETh €CTECTBEHHO-HAYYHBIMU
MeTo/laMH TIO3HaHUs (HAOIOeHNe, U3MEPEHHE, MOJICIMPOBAaHUE, DKCIIEPUMEHT (peaslbHbId U
MBICJICHHBIN );

NPUMEHSTh TpaBHia O€30MacHOro OOpallleHHs C BENIECTBAMH, HWCIOJb3yeMbIMH B
MOBCETHEBHOM KM3HU, MPAaBWJIA TMOBEICHHUS B IIEJIAX COEPEXKEHHS 3M0POBbS M OKpPYKArOIIeH
NPUPOAHONW cpeAbl, MOHMMAaTh Bped (OMacHOCTb) BO3JEUCTBUS Ha JKUBBIE OpPraHU3MBI
OTIpPE/IEIICHHBIX BEIIECTB, MOSICHATh Ha MIPUMEPAX CIIOCOOBI YMEHbBIIEHUS U MPEAOTBPALLEHUS X
BpPEIHOTO BO3CHCTBHUSA, 3HAUCHUE KUPOB, OEIKOB, YTIIEBOAOB JIJIsi OpraHU3Ma YeIOBEKa;

MCIOJIb30BaTh MOJMYYEHHbIE MPEACTaBIeHUs 0 chepax MpodecCuoHaIbHON ACSTeIbHOCTH,
CBSI3aHHBIX C HAyKOW M COBPEMEHHBIMH TEXHOJIOTMSIMHM, KaK OCHOBY JJsl MpodeccuoHanbHOM
OpPHEHTALMHU U JIJI1 0CO3HAHHOTO BHIOOpAa XUMUU KaK MPO(UIBLHOrO MpeaIMeTa pyu MpoAoLKeHUN
o0y4yeHUs Ha YpOBHE CpeHEero oomuiero oopazoBaHus;

y4acTBOBaTh BO BHEYPOUHOI MPOEKTHO-UCCIIE0BATENHCKOM ASSITEIbHOCTH XUMUYECKON U
XMMHKO-9KOJIOTUYECKON  HANpaBICHHOCTH, NPUOOpPECTH OMBIT TMPOBEACHUA  y4eOHBIX
UCCIIEZIOBAHUN B YCIOBHSX O0pa30BaTEIbHBIX OpPraHU3allMii, a TakKe OpraHusaiuii (1eHTPOB)

JOIOJIHUTEIBHOrO 00pa30BaHus IETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Ne HaumeHnoBanue pa3nenoB KosnuecrBo JJleKTpOHHBIe (LM poBbIE)
n/n U TeM MPorpaMMbl 4yacos o0pa3oBaTeJIbHbI¢ Pecypchl

Pa3nen 1. [lepBoHavyajibHble XUMHYECKUE IOHATHS

XuMus — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 8 bubmuoreka [{OK
' PaKTHYECKOM https://m.edsoo.ru/f6a65a91
eI TENILHOCTH Y€EI0OBEKA
BemecTBa 1 xumuaeckue bu6mmoreka [JOK
1.2 20
peakiuu https://m.edsoo.ru/f6a65a91
Hroro no pazneny 28
Pa3jnes 2. BaxHeiiuue npeacTaBUTe i HEOPraHMYeCKUX BeleCTB
51 Boznyx. Ilonsatue o rasax. 6 bubmuotexa LIOK
' Kucnopox. Oxcuisi https://m.edso0.ru/f6a65a91
99 Bonopon. [Tonsitue o 5 bubmoteka [IOK
' KHCJIOTaX U COJIX https://m.edso0.ru/f6a65a91
53 Bona. PactBopsl. [TonsiTue 7 bu6mmoreka [JOK
' 00 OCHOBaHUSX https://m.edsoo.ru/f6a65a91
OCHOBHEI€E KJIaCCEI
2.4 HEOPraHNMYECKUX 10 bubmorexa LHOK
' P - https://m.edsoo.ru/f6a65a91
CcOeUHEHNH
Hroro no paznemy 28

Pa3nen 3. llepnoauyveckuii 3akon u [lepuoanueckasi cucrema xumudeckux iemenros /1. U.
MemnaeneeBa. CTpoeHue aToM0OB. XUMHYecKas cBsA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE

peakuuu

[Tepuonnueckuii 3aKoH U
[Tepuoanyeckasi cucrema

bu6moreka [JOK
3.1 XUMHYECKHUX 3JIEMEHTOB /1. 7
https://m.edsoo.ru/f6a65a91
U. MenneneeBa. CtpoeHue
aToMa
XUMH4YeCcKas CBA3b.
39 OKHUCIUTETBHO- 3 bu6mmoreka [JOK
' BOCCTAHOBUTEJIbHBIE https://m.edso00.ru/f6a65a91

peakiun
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Uroro no pazneny

10

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

68




9 KUIIACC

No /i HaumenoBanue paszgesnoB u tem | Koauuecrso DJieKTpOoHHbIE (LM poBbIe)
) NMporpaMMbl 4acoB o0pa3oBaTesibHbIE pecypchl
Pa3jesn 1. BemecTBO M XUMHMUYeCKasi peaKkiu
. bubmiorexa [IOK
1.1 IT 2
OBTOPCIHE SHAHHM O BEMICCTBE https://m.edsoo.ru/f6a65a91
OCHOBHBIE 3aKOHOMEPHOCTHU
1.2 MPOTEKAHUS XUMHUYECKUX 6 bubmorexa HOK
' p . https://m.edsoo.ru/f6a65a91
peaxiui
DNeKTpOoNUTUYECKAS BuG 1OK
noIMoTEKA
1.3 . Xu 10
FHCCOMHMALIA. AHMITTICCKIE https://m.edsoo.ru/f6a65a91
pEaKIuu B pacTBOpax
Hroro no pazneny 18
Paznen 2. HemeTa/iibl U MX COEeIMHEHUS
OO61as xapaKTepuCcTUKa
2.1 XUMHYECKuX 31eMeHTOB VIIA- 5 bubmorexa TIOK
' https://m.edsoo.ru/f6a65a91
rpynnsl. ['anorensr
OO0mas xapakTepucTHKa
2.2 XI/II\];I/I‘-IGCKII/)IX 3J1(I:MeHTOB VIA- 5 bubmorexa [TOK
' B https://m.edso0.ru/f6a65a91
rpynnsl. Cepa 1 €€ COeIMHEHUs
OO61mas XxapakTepucTuKa
53 XUMHUYECKUX 2JIEeMEHTOB VA- 3 but6mmoreka [JOK
' rpyminsl. A3ot, pochop u ux https://m.edsoo.ru/f6a65a91
COCTMHEHUSI
OO011ast XxapaKTepuCTHKA
54 XUMHYECKHUX 3JIeMEHTOB |V A- 6 bubmmoreka [IOK
' TPYIIbl. YTIEPOJ U KPEeMHUH, UX https://m.edsoo.ru/f6a65a91
coenuHeHus. bop
Hroro no pazneny 24
Paznen 3. MeTalJibl M MX COeAUHEHUS
bub6moreka [JOK
3.1 0 i 7
(Ouye CRORCTBA MeTaiLIOR https://m.edsoo.ru/f6a65a91
39 Baxneitmme MeTamibl U UX 10 bubmmorexa [IOK
' COEIMHEHUS https://m.edsoo.ru/f6a65a91
Hroro no pazneny 17

Paznea 4.

XuMHuA U OKpY:KaOUIasa cpeaa
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BCH_ICCTBa U MaTCpualibl B )KU3HU

bub6mmoreka [JOK
4.1 . 3
AIoBCKa OCHVOBH https://m.edsoo.ru/f6a65a91
9KOJIOTHYECKOM I'PAMOTHOCTH
Hroro no pazneny 3
Pazgen 5. O0001menue 3HAHUIH
[ToBTOpeHne u 0600IICHNE
51 3HAHUM OCHOBHEIX Pa3/IeIIOB 5 bubmorexa TIOK
' pasa https://m.edsoo.ru/f6a65a91
KypcoB 8—9 kiiaccoB
Hroro no pazaeny 5
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 68
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