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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHoil paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3JJaHNU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOLIed cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUSA OOYyYAIOUIUXCS CpPEICTBAMH YYEOHOIO
npenMeTa, onpeesnsieT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTypy 10
paszeraM M TemaM, paclpeieleHue 1o KjaccaM, PEeKOMEHIYEMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHHMS] XUMHUHM C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocobeHHOCTel oOywatomuxcs. B mporpaMme 10 XUMHUM — YUHUTBHIBAIOTCS
BO3MOKHOCTH Y4€OHOTO MpeJMeTa B pealu3aluyd TPpeOOBaHUM K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-IO3HABATEILHONW  JIEATEILHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYyYaIOIIUXCS, HAa NPOJOJDKEHHWE OO0yuYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTSAX pElIeHUs TI00aJbHBIX MPOOJIEeM YCTOWYHUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IIPOJIOBOJIBCTBEHHOMN
npo6iieM, IpoOIEeMbl SKOJIOIMYECKOM 0€30macHOCTH, MPoOIeM 31paBOOXPaHEHUS.

N3yuyenne xumun:

CHOCOOCTBYET  peaju3al  BO3MOXKHOCTEH  JJii  caMOpa3BUTHA U
GopMupoBaHUS ~ KyJNbTYpbl  JIMYHOCTH  OOydYamoIIMXCs, HX oO0med u
(YHKIMOHAJIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEH
OoOy4aroluIuXxcs, HAaBBIKOB WX CAMOCTOSTEIbHOW Yy4eOHOM  J1eATeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MTOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHOM €ATEIbHOCTH;



3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPECTAaBICHUNA O €AMHCTBE MPUPOJIBI U UETIOBEKA, SIBISETCS KIFOYEBBIM HTAlioM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4arOUINXCs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUsi B OOyUYEHHU XUMUU O0ECHeurBaIOTCS Ccreuu(UKoM
COJIp>KaHMsI TIpeAMETa, KOTOPBIA SABISIETCA TEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOT0 dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO OOIIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE OOYUYAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IeH XUMHHU U
OTJICTBHBIX 3HAUNMBIX IMOHATHUN OPTaHUYCCKON XUMHH.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(HopMHUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMbI OPraHW30BAaHBI MO TPHUHIUITY IOCJIEI0BATEIBHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npeicTaBieHui 00 AIEKTPOIUTUIYECKOM TUCCOLUAIIUU BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETHUKE U TEPMOJIUHAMHUKE.

B ocHOBYy TeopeTHueckuxX 3HAHWUN TIOJOKEHBI SMIIMPUYECKU MOJTYUYCHHBIC
dakTel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS
K JApyroMy u 00€CleYMBaIOT OOYYaIOIIMMCS BO3MOXKHOCTH OOBACHATH U
IPOTHO3UPOBATH CBOMCTBA, CTPOCHHE W OOJACTH MPAKTHUYECKOTO MPUMEHEHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsT MPOTPAMMBI MO  XUMHH  MPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAHWUW W3 paHee M3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii Mup, Owojorus, Qusmka, mMaTeMaTHKa, reorpadus, TEXHOJOTHSI,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHI
YpOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, crHenuUKA Yy4eOHOTO IMpeaMeTa W O0OCSCIIeYeHHUE YCIICIIHOTO
oOydeHHsI Ha CIEQyIOIIeM YypoBHE oOpa3oBaHusa. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAsl M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
muddepenumanusi  00yyeHUs,  BKIOYaomas  OpoQuiIbHYI0  MOJATOTOBKY



oOydarommxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHus B IpO(UIBHBIX KJIaccax.

VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3aluu  3ajad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNE BOZMOXKHOCTH
KOKJIOMY OOyYarolieMycsi TMpOsIBUTh CBOM HWHTEJUICKTYaJlbHbIE W TBOPYECKUE
CIIOCOOHOCTH TMPU  U3YYEHUHU Y4eOHOro mpeameTra, HEOoOXOAMMBIC s
MPOIOKEHUST 00pa30BaHMs U JaIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUSI B O0pa30BaTENIbHBIX OpPraHU3alUiIX, PEaTU3YIOMNX MPOrPaAMMBI
muddepeHnpoBaHHOro (yriyona€HHOro, MpPOQPUIBLHOTO) H3YYCHHS OTACIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.

O6pazoBarenbHble (YHKIIMU XUMHUH, W3y4aeMOW Ha YIUIyOJICHHOM YpPOBHE,
peanu3yroTcsl B Tmpoiiecce GOpMHUPOBAHUS 3HAHUM OCHOB XMMHUUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, O0JACTH MPaKTUYECKON NeATeTbHOCTH
YeJioBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajaya ydeOHOTro
peaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMUUECKUX 3HAHUN — BaKHEUIIINX
(baKkTOB, TOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUHN, TOCTYIMHBIX 0000IIICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIIEHWHM K HAYYHBIM
METOJIaM TO3HaHUS TMpPU U3YYEHMH BEIIECTB U XHMHUYECKUX PEeaKIui,
(GbopMHUpPOBaHUYU W PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TNPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U Yy4eOHO-HCCIIENOBATEIHCKON
JeSTEbHOCTH, OCBOEHUM TpaBuil Oe30macHoro oOpamieHusi ¢ BEIIeCTBAMHU B
IIOBCEIHEBHOM KU3HMU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ HMHTEIJICKTA U OOIEH KyJIbTYPHI.

N3yuenue XuMHM HAMPaBIEHO HA TOCTHUKEHUE CIEAYIONINX LETeH:

dbopMHUpOBaHUE HWHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHHSTUIO PEIICHUIA,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

dbopMHUpOBaHME  CHCTEMBl XMMHUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUPA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBIEHUM OKPY’KaIOIIETO MUPa, OCBOEHUE A3bIKAa HAYKHU;

MPUOOIICHNE OOyYarOIIUXCS K CaMOCTOSTCIBHOM IMO03HABAaTCIBHOU U
UCCIIEIOBATEILCKOM  NIESITENIbHOCTH, K  HAydYHbIM  METOJaM  IO3HaHWUS,
(dbopMHUpOBaHUE MOTHBAITUU U Pa3BUTHE CITIOCOOHOCTEH K M3YUCHHUIO XHUMHUH,

dbopmupoBanue  o0mie  (QYHKIMOHATBLHOM W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH M OICHWUBATH SIBICHUS
OKPY’KaIOIIEro MUpa, MCIOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMUHU, TPUMEHSATh UX MpPU PEHICHUU MNpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOM AEATEIBHOCTH;

pa3BuTHE y OOydYalolMXCs HMHTEpeca K M3YyYCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPO( IS U HAMTPABICHHOCTH JTalIbHEHUIIIETO 00yUeHHUS;

OCO3HAHUE LEHHOCTU XMMHUYECKHUX 3HAHUUN B JKU3HU YEIIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATUE HAEUCTBUN, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne OO0yJaroIIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KTIOUEBBIX KOMIMETEHIH ), HEOOXOIUMBIX ISl PA3JIUYHBIX BUJIOB JICSITEIIBHOCTH.

Ha yrny6nénnoe u3ydenue yuyeOHOTO npeaMera «XuMus» oTBoaUTCs 1o 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJlelt0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COIEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XUMMUYECKHE MIOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOU IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Ponp xumun B xu3HU 4YenoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUsI B CUCTeME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMUYECKUE CBOMCTBA BEIIECTB. ATpEraTHbIC
cocTosiHusl BewlecTB. [IOHSATHE O TEOPETUYECKUX U IMIIHMPUUECKUX METOJaX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HAydHOM MO3HAHUU Ha
AMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE,
BbluncieHue. [lpencraBieHnss 0 HAYyYHOM IMO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdIeMa, TUII0TE3a, TEOPHs, 3aKOH.

A3pIk xuMuH. VIcTOUHMKHN XUMHUYECKON nH(pOopMaIuu.

[TonsiTue o mMeTomax paboOThl ¢ XMMHUYECKUMHU BemiecTBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUeckoil mnaboparopuu. IlpaBuna Oe3omacHoro oOparieHust ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MIPUPOJIHBIE BOJIbI, TOPHBIE MOPO/bI U MUHEpabl. [IoHATHE 0 TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrnocoObl pazaenenus cMeceil. OuncTka BEIIecTB.

BemectBa M XUMHUYECKHME pEaKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle M CIIOKHBIE BEIECTBA.
Merannel U HeMmeTauibl. BemjectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckass Qgopmyna. BalleHTHOCTP aTOMOB XHMHUYECKHX O3JEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHne BaIEHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWMHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OMHAPHBIX
COCIMHEHUI TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10JisI XUMHUYECKOTO JIEMEHTA B
coenunennu. Haxoxenue npocTeiimei popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA,
MacChl W 4YHCJAa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuets mo Qopmynam
XUMHYECKHX COEOMHEHUU. MonspHas Macca cMmecH BelmecTB. MonbHasg a0Jid
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxokmenuwe mpocteitmiein (hopMmyisl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEaKIHs U €€ MPU3HAKU.
VYcoBus MPOTEKAaHUSI XUMAYECKUX PEAKIHUN. 3aKOH COXPAaHEHHUsI MacChl BELIECTB.
ATtomHO-MonekysspHas Tteopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMudeckue ypaBHEHUs. TUIIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YeHUE BEIIECTB W SABJICHUN. 3HAKOMCTBO C
XUMUYECKOW TOCYyIOoH, ¢ mpaBuiaMud pabOThl B J1Ia0OpaTopud M MpUEMaMU
oOpamieHust ¢ Ja0oOpaTopHbIM  oOopynoBaHueM. I3yueHue u  omucaHue
bu3MYEeCKUX CBOWCTB OO0pa3lloB HEOPraHUYECKUX BEIIECTB — METAJIOB U
HeMmeTayyioB. HabOnmionenue ¢usmyeckux (IUIaBjIeHUE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XUMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COIBI WU
MeJla C COJSTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiaudyecTBOM 1 wmosb. HaOmnroneHue u  omnucaHue MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pa3oXeHUue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
XJopugoM Oapus, TOJy4eHHe U pasznoxkenue ruapokcuga wmeau (1) npu
HarpeBaHWU, B3auMOJEHCTBHE >kene3a ¢ pactBopoMm conu meau (II). Mzyuenue
crioco0OB  pazjeneHuss cMeced (C  ToMOINbI0  MarHuTa, (QUIbTpOBaHHE,
BbITIAPUBAHKE, JUCTUIUISIIUSA, XpoMaTorpadusi), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosi. HabmroieHne u onucaHue OMBITOB, WIIIOCTPUPYIONIUX 3aKOH COXpPaHEHUS
MacCCBl.

Baxueiimue npeacTaBuTeJ M HEOPraHMYeCKMX BeleCTB

IIpencraBnenuss o razax. Bo3nyx — cmech rasoB. CoctaB BO3lyxa. 3aKoH
ABoranpo. Momsipbiii  00bEM  ra3oB. OTHOCHUTENbHAsl IJIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOTo BEIIeCcTBa 10
U3BECTHOW OTHOCUTEIBHOM IJIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IIPH
XUMUYECKUX PEAKIUSX.

Kucnopon — smemeHT M mpoctoe BemecTBo. HaxokneHue kuciaopona B
npupoje, GU3NIecKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
[Iponiecchl okucnenuss B xuBoi mnpupoae. Oxcunbl. IIpumeHeHue kuciaopopa.
CriocoObl oTydeHus] KUCIOPO/ia B JTa0OPaTOPUU U POMBIIIIEHHOCTH. [ToHsATHE O
kataimzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIoTpoIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
opraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOS.

TemnoBoit 3P deKT XUMUYECKON peakIuu, TEePMOXMMHYECKHE YpaBHEHUS,
9K30- U 3HAO0TepMUYEcKue peakuuu. TomnuBo. Mcronb3oBaHUE yriisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lonsTre o mapHuKoBOM 3¢ heKTe.

Bonopon — nsnemeHT M mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupojie, (Gu3nyecKkue UM XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonyuyeHud. [lonarue o kucinorax u coisax. Mcnons3oBaHue BoAOpOAa B KaueCTBe
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpEL.
HaceblllieHHbIE M HEHACHIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
®dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAacCTBOPOB: MAacCOBasl JOJs PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojabl. I[lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKatopax. KpyroBopor Boabl B TpUpOAE. 3arps3HEHUE MPUPOIAHBIX BOJ.
OxpaHa 1 OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuanl. Kimaccuduxanuys
OKCUJIOB:  cosiecoOpasyroniue  (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymole. MexayHapoaHas HOMEHKIATypa OKCUIOB. TpuBHAIbHBIE
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHJIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHHUSIMHU, C JIPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanus xucnmoT. MexayHapogHas HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHOocTM MetammmoB H.H. bekerosa. Ilomydenue kucnor. Kuciorer B
IpUpPOJE, IPUMEHEHUE BaXKHEUIINX KUCIIOT.

OcHnoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexayHapoIHas HOMEHKJIaTypa OCHOBaHUW. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAEHCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4yeHus. HepacTBopuMble OCHOBaHUS, HUX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTAMU) U CIOCOOBI TTOJTy4eHUsI. AMGPOTEPHOCTD.
[Torsitue 00 ampOTEpHBIX THAPOKCHUIAX (HAa MPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMHHMS): XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE C KUCJIOTAMH M IIEJI0YaAMH)
U MOJIy4YECHUE.

Conu  (cpenHue, KHUCTblE, OCHOBHBIE, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHple Ha3BaHus cosiel. Dusnueckne u
XapakTepHbIE XMMHUYECKHE CBOWCTBA HAa mpumepe cpeaHux coiueu. [lomydenue
COJIEH.

['eHeTnueckas CBs3b MEXK/y KJIaCCaMU HEOPTraHUYECKUX COCIUHEHHUIM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPENEIIEHUE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NoJIy4yeHue, CoOOupaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAA;

HaOJIOJICHHE B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M  YCIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;



03HaKOMJICHHE C 00pa3liaMu OKCHJIOB U OMKHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOHupaHue, pacrno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMojeiicTBre Bojopoaa ¢ okcuaom meau (ID);

UCCJIEIOBAHUE OCOOEHHOCTEH pPAaCTBOPEHHUsT BEUIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHOW MOJSAPHOUW KOHILICHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJJIAaMU (HATPUEM U KaJIbIIUEM);

ONpPEAEICHUE PACTBOPOB KUCIIOT U LIEJIOYEN C MOMOIIBIO HHANKATOPOB;

UcclieloBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB Pa3IUYHBIX KJIACCOB;

u3yueHue B3aumojencTeust okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIMI HEUTPpAITU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOTO MeTajlia
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/JICHCTBUE THAPOKCH A IIMHKA C PACTBOPAMU KUCIIOT U LIEIOYEH;

pelIeHrne HJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuuyeckuii 3axkoH u Ilepuoguueckass cucremMa XUMHYECKHX
semenTOB /I. U. MenaesneeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIACCH(MUKAIMU XUMUYECKUX dyeMeHTOB. [lonsTtue o
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIIOYHBIX U IIEJIOYHO3EMENIbHBIX
MeTaJlslaX, TaJlloTeHaX, WHEPTHBIX (OJIaropoAHBIX) Ta3aX. IJIEMEHThI, KOTOPHIC
o0Opa3zyioT aM(oTepHBIC OKCUBI U TUAPOKCHIBI.

[Tepuonnueckunit 3aKOH. OTkpbITHE [lepuoanueckoro 3aKOHa.
[lepuonuueckass cucremMa xumuyeckux odaementoB J[. HW. Menxaeneena.
Kopotkonepuonnass u niuuHHOmepuoanas (opmbel Tabmunbl «llepuogmaeckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpymmsl (A- u
Bb-rpynmnsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3oromnbl. PagnoakTHBHOCTS.
ONEKTPOHBI. DIJIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHU M MOAYPOBHHU
atoma: s-, p-, d-opOutamu. DIEKTpPOHHbIE KOHPUTYpalMd H DJIEKTPOHHO-
rpadudeckne Gopmynsl aTroMoB. (DU3NYECKHH CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 3jeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumMuyeckux 3neMeHToB [lepuoanueckon cucremsl 1. . Menneneena:



pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutaam. Gusnueckuit cmpici [lepuoanyueckoro 3akoHa.

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpynmaM U MEPUOAM.
HN3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX 3JIEMEHTOB B
nepuoAax M TIpynmnax. XapakTepuCcTUKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanueckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanyeckoro 3akoHa u [lepuoandeckoi CHCTEMbI XUMUYECKHAX
BJIEMEHTOB [UJI1 Pa3BUTUA Haykh W npaktuku. [[. V. MeHpeneeB — y4yeHbId U
CPaKIaHUH.

DJIEKTPOOTPUIATEIIBHOCTh XUMHUYECKUX DSJIEMEHTOB. XUMHYECKasi CBSA3b.
Bungbl xuMuyeckoW CBA3U: KOBAJEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HETOoJIsIpHAst CBsI3b, MOHHAS CBsI3b. MeXaHu3Mbl 00pa30oBaHUsI KOBAaJGHTHOU H
MOHHOW CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIe (opMyibl BemecTB. KaTnoHbl u
AHUOHBI.

Kpucranmnuueckue u amopdHbie BemiecTBa. TUIBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsl, aTOMHAs, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenb oxkucieHus. OrnpenelieHUe CTENEHEW OKHUCICHUS aTOMOB B
OMHAPHBIX COCJIMHECHUSX. OKXHCIIUTEIbHO-BOCCTAHOBUTEIIHHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(DGUIIMEHTOB METO0M JICKTPOHHOTO OaiaHca.

DKCIEPUMEHTAIBbHOE U3YYEHUE BEIIECTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJLIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ MpPU MOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (pOopMYyT;

MPOBEACHUE  OMBITOB, WJUIIOCTPUPYIOMIUX  MPUMEPbl  OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX PeaKIuid (ropeHre, peaKIMu Pa3IoKEHUs, COSTUHECHUA).

MexknpeaMeTHbIe CBA3H

Peanuzamusa MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XUMHUU B 8 Kiacce
OCYIIIECTBIIICTCS Yepe3 UCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSTHM, TaK Y MOHSATUH, PUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAyKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIpOIecC), HAyYHbIN (PakT,
TUTIOTe3a, TEOpHs, 3aKOH, aHaJdu3, CHHTE3, KiIaccuukaiuys, NEepUOIUYHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusmka: SABICHHS TMPUPOABI, (U3UYECCKHUE SBICHHS, BEIICCTBO, TEJO,
bu3uYecKre BEIWYMHBI, CIAWMHHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, NIPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTAJUITMUECKHUX) TEJ, DICKTPUUSCKHM
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocuHTes, Mporecchl 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOPHBIE MOPOJHI,
TI0JIC3HBIC NCKOIIaeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHUICCKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOopenue u yrayOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOiiCTBA aTOMOB  XUMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETBLHOCTb, SHEprusg WOHU3ALIUHN). [TocnenoBaTenbHOCTD
3aMOJIHCHHS DJICKTPOHHBIX OpOUTalied aTOMOB MaJIbIX IMepuooB. OCoOOEHHOCTH
3alOJIHGHHSI  DJIEKTPOHHBIX  opOuTanei  aroMoB  OOJBIIUX  TEPUOIOB.
[lepuonnueckass cucremMa XHMHUYECKHMX DJIEMEHTOB B CBETE€ MPEACTABICHUN O
ctpoeHnr aroma. CTENeHb OKHCIEHUS W BalleHTHOCTb. lIpenacraBiieHne o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKHUX 3JIEMEHTOB
(9MEKTPOOTPUIIATENHHOCTb, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCIJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenue BemiecTBa. BemectBa B TBEpAOM, >KHUIKOM M Ta3000pa3zHOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBSA3U: HOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsipHasi); OOMEHHBIM UM JOHOPHO-AKIENTOPHBIA MEXaHW3M O00pa3oBaHUS
KOBAJICHTHOW CBSI3H.

MexmoneKysapHble B3aUMOJICUCTBUS (BOJIOpOAHAsA CBS3b, CUIbl BaH-aep-
Baanbca). Tunbsl KpUCTAIIIMYECKUX PEUIETOK — aTOMHAsl, MOHHAsA, METAJUIMYECKas,
MOJIEKYJISIpHAst — 1 OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTH CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELIETKH U BUJIA XUMUYECKOU CBSI3H.

OcCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  pPEaAKIHUU.
Knaccudukaius XMMUYECKUX pEaKIUU MO0 PA3TUYHBIM TpH3HAKaM (110 YHCIY U
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, To
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
YYACTHIO KaTaJau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyronux BEIIECTB).

DONeMEeHTbl XUMHUYECKON TEpPMOJMHAMUKH. OHEpPreTMKa XUMHUYECKHUX
peakmuii. TeroBort 3(}EKT XMMHUYSCKOW peakIHuH. DK30- U IHIAOTCPMHYCCKUC
peakunr, TEPMOXMMHUYECKUE YpaBHEHMS. 3akOH l'ecca M €ro CclieacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



[lonsAiTHE O CKOPOCTM XHMHMYECKOM peaklIMH. 3aKOH JEUCTBYIOIIMX Macc.
@DakTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTtue o
XUMHYECKOM paBHOBecuu, npuHiun Jle Illarense. VYcimoBusa cMmenieHus
XUMHUYECKOrO paBHOBECUs. DaKTOpBI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3upoBaHrE€  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIIeHUN B PA3IMUHBIX YCIOBHUSIX HAa OCHOBE MPEJICTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMHUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuu. OKucauTenbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTETCHU
OKUCJICHUA. BaXHble OKHUCIHWTENIM UM BOCCTAaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocTaBlieHHE YpPaBHEHHI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaklMu B pPacTBOpax.
Teopust snexTponuTHYECKON  auccounuaruu. PacTBopeHwe kak — (U3HKO-
XUMU4YeCcKkuil npoiiecc. [ToHsiTre 0 TuApaTax U KpUCTATUIOTUAPATAX. DIEKTPOIUTHI
U HEIeKTpoauThl. KaTuoHbl, aHMOHBI. MeXaHM3M JUCCOLUMAIMKA BEUIECTB C
pa3sTUYHBIM BUJOM XUMHUYECKOW CBsi3HM. CWIbHBIE M Cla0ble AJIEKTPOJIHTHI.
Crenenp aucconuanvy, KOHCTaHTa Auccouuanuu. MIOHHOE MpoOu3BENEHUE BOJIBI.
Bonopoaunsiii  nokazartenb. WMHIMKATOpPBI. DJNEKTPOIUTHYECKAS] JAUCCOIUALIMS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakiiuu nonHoro ooOMeHa. Y ciioBus MPOTEKAHUS PEaKIMid HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIlICHHbIE HOHHBIE YpaBHEHUA peakuuid. CBoWCcTBa
KHUCIIOT, OCHOBAaHMH M COJIC B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUYSCKOM
nucconuanny. KauecTBeHHbIE peaKuy Ha HOHBI.

I'mpponus comeil. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKkTep CPEbl B
BOJIHBIX PACTBOPAX COJICH.

OKCIEPUMEHTAIbHOE HM3YYEHUE BEIIECTB U SIBJICHUN: O3HAKOMJICHUE C
MOJIEIIAMU KPUCTAIUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTasuioB (TpaduTta U anMasa), CI0KHBIX BEHIECTB (XJIOpUIa HATPHUS);

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUHU OT BO3IEMCTBUSA
pPa3IUYHBIX (PAKTOPOB;

OTBITHI, WILTFOCTPUPYIOMINE OOPATUMOCTh XUMUYECKUX PEaKIIHil;

WCCIIEIOBAHUE JJIEKTPOIPOBOJHOCTH PACTBOPOB, NPOILECCA AUCCOLMALIAN
KHCJIOT, IEJI0YEH U COJICH;

MPOBEJICHUE ONBITOB, WIUIIOCTPUPYIOIINX IPU3HAKA MPOTECKAHUS PEAKIUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIBI);



MIPUMEHEHUE MHIUKATOPOB (1akMyca, MeTUIopaHxka u peHondranenna) as
ompeiesIeHHs XapaKTepa Cpe/ibl B paCTBOpPax KUCIOT, OCHOBAaHUMN U COJIEH;

MPOBEJECHNUE  OMNBITOB, WUIIOCTPUPYIOUIUX  IPUMEPBI  OKUCIUTEIHHO-
BOCCTAHOBUTENILHBIX peakIuil (roOpeHue, peakiuu pa3noKeHus, COeJMHEHNUS);

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOINBI KaueCTBEHHBIX
peaKkiui Ha NOHBI,

pelieHrne AKCHEpPUMEHTAIbHBIX 3afa4 1o TeMaMm: «OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIEKTpOIUTHYECKAS
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTUka HeMmeTa/uioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, TMPOCTBIX BEIIECTB, amioTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTauloB. CpaBHUTEIbHAs XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3ammojeiicTBUE C  MeTalylaMH, HEMeTaylaMW,  BOJIOM,  IIEJI0YaMHu).
XnopoBogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, IIOJIyYEHHE,
npuMeHeHue. JleiicTBue XJiopa W XJIOPOBOJAOPOJAa HAa OpPraHW3M YeJOBEKa.
Baxuneilmue xmopuasl U WX HaxoxaeHue B npupone. Ilonsarue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcOGEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepPHbIE CTETECHH
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJUTOTPONHBIE MOAU(DUKAIIMK KHCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMH, METajulaMd, KOHLEHTPUPOBAHHBIMHU
a30THOW W cepHoil kucinoTamu). CepoBOAOpPON, CTpoeHue, ¢(U3HUEeCKUue W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHBIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPEACTaBUTEIN KHCIOTHBIX OKCHIOB. CepHUCTas KUCIOTa U €€ COJU.
CepHas kuciora, (Qu3nueckue ¢ XHMHYECKHE CBOWCTBA (00mME Kak
MpEeACTaBUTENs Kiacca KUCIOoT U crnenuduieckue). Conu CcepHOM KHUCTOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO CI0c00a MOTyYEHHUs
cepHoil kucioThl. [IpeacraBieHus 0 XUMUUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHeHne cepHON KUCIOTHI U cynb(hatoB. KadecTBeHHBIC
peaknuu Ha CcynbpuUT-, CynbGua- U cyiabhar-aHuoHbl. HaxoxaeHwe cepsl U ee
COCMHEHUN B NOpUpoae. XUMHYECKOE 3arpsA3HEHUE OKPYXKAUIEH Cpelbl
COCIMHEHUSAMM Cepbl (KUCIOTHBIC IOXKIH, 3arpsA3HEHHUE BO3/yXa), CIOCOOBI €ro
MPEeAOTBPAILICHHUS.



OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIEC CTETICHU OKUCIICHMUS.

A30T, pacupocTpaHeHHE B mpupoje, HU3nYecKrue U XMMHUYECKHUE CBOICTBA
(B3auMoAEiCTBUE C METaUIaMH, BOAOPOJOM, KuciopoaoM). Kpyrosopor azora B
npupojie. AMMmHak, ero (uU3MYecKue M XUMHUUYECKHE CBOWCTBA (OKHCIICHUE,
OCHOBHBIE CBOICTBa BOJHOIO pacTBOpa), MNPUMEHEHHWE U TOJYyYEeHUE B
7a00paTopud U MPOMBINUICHHOCTH. MOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpaszoBanus. Coilu aMMOHHUS, UX (PUIUYECKHE U XUMHUYECKHE
CBOICTBa (pa3jioeHHWE ¢ B3aUMOJEHCTBHE CO IIEJ0YaMH), HIPUMEHEHUE.
KauectBennast peaxkuuss Ha moHbl amMoHus. Oxcunbl azora (I, II, III, IV, V).
A3zotucTas KucioTa. A30THas KUCIIOTA, €€ MOoJydeHue, (PU3nueckue u XuMHUIEeCKUe
cBoiicTBa (0OlIMEe Kak MpEeJCTaBUTENs Klacca KUCIOT U  crHeluduyeckue),
NpUMEHEHHE. XUMUUYECKUE PEAKLHH, JIeKAIIME B OCHOBE IMOJYyYEHHUs a30THOMU
KHUCIIOTHI B MPOMBINIUICHHOCTH. HuTpaTel 1 HUTpUTHl. KadecTBeHHBIE peakiuyu Ha
HUTpPAT- U HUTPUT-aHHUOHBI. XUMHUUECKOE 3arpsA3HEHUE OKpPYKAlolIeH cpenbl
COCIMHEHUSAMHU a30Ta (KUCIOTHBIC [IOXKIM, 3arps3HEHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ochop, ammorponHsie Moaupuxanuu Gochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJJIAMH,
KHCIJIOPOJIOM, rajloreHaMu, KOHIEHTPUPOBAHHBIMU a30THOM M CEPHOM KUCJIOTAMMU ).
Oxkcuasl dochopa (LI, V), dochopHas kuciora, U3HMYECKHEC W XUMUUYECKHE
cBoicTBa, nojydeHue. KauectBennas peakius Ha ¢docdar-uonsl. [Ipencrapnenns
o rajmoreauaax gocdopa (111, V).

[lonssTME O  MUHEpanbHBIX  ymoOpeHusx. A3oTHble, GdochopHBIE,
KOMIUIEKCHbIE ynoOpeHusa. XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH Cpefbl
coeIMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHUSI.

VYrnepon, aminorponnbie Moaudukanuu (rpadur, anmas, ¢yiepeH, rpadeH,
HAaHOTPYOKM), (U3HUECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3anMoOI€ICTBUE ¢ METAJNIAMH, HEMETANIAMHU, KOHIEHTPUPOBAHHBIMU a30THOU U
ceproit kucinotamu). [lorstue 06 amcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxkcuapl yriaeponaa, ux pu3nueckue U XUMUYECKHE CBOMCTBA, IEMCTBUE HA JKUBBIC
OpraHW3Mbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKHE MpoOiieMbl atMochepsl,
cBa3aHHble ¢ okcugoMm yriepoaa (IV). VYrombHas kuciora u ee coiu, HUX
dusnueckne W XMMHYECKHE CBOWCTBA, MONydeHHEe W TpuMmeHeHue. KapOoHartsl,
rUApOKapOOHaThl, WX CBOWCTBAa. KadecTBeHHass peaknus Ha KapOOHAT-WOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauaabHbIC MOHATUS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja: yrieBoaopoabl (MeTaH, 3TaH, STWJIEH, alleTHIECH), 3TaHOJI, IVIMIIEpPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOYHUKU YTIIEBOJIOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTbI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oenkax,
yriaeBoJlax — W WX POJM B KU3HM 4YeloBeKa. EAMHCTBO OpraHuyeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue ¥ XHUMHYECKHE CBOWCTBA (B3aUMOJCICTBUE C
MeTaJJlaMU, KHUCIIOPOJOM, YIJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U TPUMEHEHHE.
Ponw kpemuus B npupone u texuuke. Oxcua kpemaus (IV), kpemHueBast Kuciora,
CUJIMKATHI: (PU3UYECKUE M XUMUYECKHUE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBIIUICHHOCTH. BakHeHIue CTpouTenbHbIE MaTepuajbl: KepamuKa,
CTEKJIO, LIeMEHT, 0eToH, xkese300eToH. [Ipobaembl 0e30MacHOro MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O61Me npeacTaBieHus: 0 GU3MYECKUX
Y XMMUYECKHX CBOWCTBax. bopHas kucmiora.

DKCNEepUMEHTAIbHOE U3YUYCHHE BEIECTB U SIBJICHUN

O3HAaKOMJIEHHE C 00pa3laMu MPUPOAHBIX XJIOPUJIOB (TaJOT€HUIOB);

NIPOBEJICHNUE OMNBITOB, OTPAXKAIOUUX (PU3NUYECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3y4YEeHHE CBOWMCTB COJISTHOM KUCIIOTHI;

NPOBE/IEHNE KaYECTBEHHBIX PEaKlUidl Ha XJIOPUJ-, OPOMUA- U MOIUI-UOHBI U
Ha0JII0/IEHNE TPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu CEephl U €€ MPUPOIHBIX COCTUHECHUI;

HAOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHNE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTHI;

NPOBE/ICHNE KAUYeCTBEHHBIX peaKIuil Ha cynbduma-, cynbPur- U cyibdart-
MOHBI ¥ HAOJIIOICHUE TPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMHU a3oTa, (Gochopa u ux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

NoJIydyeHue, coOHupaHHe, paclo3HaBaHME M H3YyYECHHE CBOICTB aMMHakKa,
W3yYEHHUE CBOMCTB COJIC aMMOHHS;

MPOBEJECHNE KauYE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
¢docdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB X MPOTCKAHUS;

M3y4YE€HUE B3aUMOJICHCTBUSI KOHUEHTPUPOBAHHOW a30THOU KHUCJIOTBI C MENIBIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKUCIIOTO
rasa;

IPOBEJCHUE KAUYEeCTBEHHBIX pEaklMid Ha KapOOHAT- M CHJIUKAT-UOHBI H
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMu MPUPOJHBIX KapOOHATOB U CUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pEllIeHNE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHelne HeMeTaJuIbl U UX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MetamioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJOXeHUs B [lepuoauueckoit cucreme
xumuueckux 3nemenToB . . MenneneeBa u ctpoenust atoMoB. Metaiuibl A- u b-
rpynn. CTpoeHuEe MNpoCThIX BEHIECTB — METauIoB. MeTauindeckas CBsI3b U
MeTaJUTMYecKas KpUCTaInuecKas pemierka (MpUMUTUBHAS KyOudeckasi, 00bEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHEleHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHMSI KPUCTAJIOB. OJIEKTPOXUMUUECKUM Pl HANPSKEHUN
MeTtauioB. OOmKe XUMUYECKHEe CBOMCTBAa MeTallIoB. OOIIHME CIOCOOBI MOTyYeHUS
METAJJIOB, METAJLUTYPIusi. DJICKTPOJIU3 PACILIaBOB M PAaCTBOPOB COJICH KaK OJIUH U3
crioco6oB ToyueHuss MeTaiuioB. [loHATHE O KOppO3WHM METaIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a). [IpumeHeHe METAJIOB 1 CIJIABOB B OBITY W MTPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXJECHUE B MPUPOJE.
du3nYecKue 1 XUMHYECKHE CBOMCTBA (HA MpUMEpPE HATPHUSA U Kajus), MOJTydeHHE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MeI0UYHbIX METAJIJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lenouyHO3eMENbHBIE METAJIbl MarHdd W KaJblUi: TIOJOKCHHUE B
[Tepuonnueckoit cucteme xumuueckux syeMeHToB [[. . MenaeneeBa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B Mpupojic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmmune cOoeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIPOKCHI,
CoNM), CBOMCTBa, mpuMeHeHHe. JKeCTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B mpupoze.



ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOWCTBAa OKCHAA U THIPOKCHU]IA
amomMuHus. [[puMeHeHne antOMUHUS U €r0 CIJIABOB.

Memannwot b-2pynn

OO6mass xapakTepucTHka MeTaioB b-rpynn (moOoYHBIX MOArpyHN):
nonoxxenue B llepuomnueckoy cucreme xumudeckux odneMmenros J[. N
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJI€HHE «IpoBaja 3JIEKTPOHA Ha
npUMepe CTPOSHHsI aTOMOB XpoMa, Meiu, cepeOpa. BaieHTHbIe COCTOsSIHUS aTOMOB
d-371eMEHTOB, CTEMEHU OKHUCICHUS AaTOMOB B COCIMHEHUSIX. 3aBUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCHIOB METAJUIOB OT 3HAYCHUS
CTEMIEHU OKUCIICHMsS DJIEMEHTa B COCIMHEHUH (HAa MpPUMEpEe COCAMHEHUU Xpoma).
ITepBoHayanbHbBIC MPEACTABICHUS O KOMIUJIEKCHBIX COCIMHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTeNeHU oKuciaeHus. OOiue KpaTkue
npeACTaBICHUS O (PUBMYECKUX M XHMHYECKHX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOICHCTBUE C KHUCIOTAMH-OKUCIUTEISIMU), 00 UX OKCHAAaX, THAPOKCHIAX U
coyisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHAYHBIX KOMILIEKCax cepebpa u
menu. KauecTBeHHbIE peakiiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHk: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTePUCTHKA (PU3UIECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpPHbIE CBOWCTBA OKCHJIA U THAPOKCUIA.
KauecTBeHHbIE peakliuy HAa KATHOHBI LIMHKA.

XKene3zo: cTpoeHue aroma, CTENEHU OKHCIEHUS. HaxoxklieHwe B MpUpOE.
dU3UYECKUE U XMMUYECKHUE CBOMCTBA KeJie3a, MIpuMeHeHue. bruonornyeckas posb
xene3a. Oxcuapl, rugpokcuansl U conu keneza (II) m xenesa (III), ux cocras,
CBOWCTBa W TonydyeHue. KadyecTBEHHbIE peakiud Ha KAaTHOHBI kene3za (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTaJI.
DKOJIOTUYECKHE MPOOIIEMBI, CBA3aHHBIE C METAJUTYPru4eCKMMHU TPOU3BOICTBAMU.

DKCIEPUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HaKOMJICHHE C oOpasllaMy METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEIUPOBAHUE METALUIMYECKOW KPUCTALUIMYECKON PELIETKY;

VU3YyUYCHUE B3aUMOJICHCTBHS METAJUIOB C BOJOW, C pAacTBOpaMHM COJIEU U
KHCJIOT, UCCJIEAOBAaHUE MPOIIECCOB 3JIEKTpoau3a pactBopoB xjopuna meau (1) u
noauaa Kanus, KOppo3ul METAIIOB;

n3ydeHrue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KallblIUSA W HATPHUS C
BOJIOM, UX THIAPOKCHUIOB — ¢ OKcuaoM yrieposaa (IV) u kucinoramu;

M3y4YeHHE CBOMCTB KapOOHATOB M THAPOKAPOOHATOB KAJBIINS, )KECTKON BOIBL;

W3y4YEHUE MPOLIECCOB IOIYUYEHUS THUAPOKCHUIIOB XKeJe3a, X XUMUYECKHX
CBOMCTB,;



M3YyUYEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHUS, ITMHKA, Xkene3a (2+) u xene3a (3+), menu (2-+);

HaOJI0JICHHE W ONUCAHUE OKPAIIMBAHUS IJIAMEHU MOHAMH HATPUs, Kajdus U
KaJbIUs;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMHUHUS, THIPOKCHIA
xpoma (III) u rugpokcuia urMHKa;

pElIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxkHele MeTauibl U UX
COEIMHECHUSD.

XuMHA U OKpY:Kaas cpeaa

BemecTtBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeEJIOBEKAa. BakHelinue
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHUs. be3ornacHoe HCIob30BaHHE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBbie maTepualibl U TEXHOJOTUU. [[pUHIUIBI «3€JI€HOU XUMUN.

OCHOBBI DKOJIOTMYECKON T'PaMOTHOCTU. XHMHUSI U 3J0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U UX COCIWHECHHMU i1 (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [loHsTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHUECKUe MpoOIeMBl,
CBSI3aHHBIE C COCAUHECHUSIMHU YTIIIepoa, a30Ta, CEephl, TIKEIBIX MeTAIUIOB. [loHsATHE
o [IJIK. Poibs XxuMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpa3liaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHBIE MaTepHUabl),
ONPEAECICHUE KUCIOTHOCTA IPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolEecca
o0pa30BaHus KUCIOTHOTO JOXIs, U3yUYeHUE €0 BO3JACHCTBUS HA MaTEPUAIIBI.

IToBTOpeHHe W 00001IeHMe 3HAHMM OCHOBHBIX pa3/iejioB KypcoB 8-9
KJIaCCOB

[Tepunonnueckuit 3akoH u Ileprnoanyeckas CUCTEMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEMHEHUH B IEPUOJAX U IPYIIIAX.

CrpoeHue BelecTBa B TBEPIOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHUYECKOU CBS3U. 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKOU
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanus XuMUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOYKHOCTHM MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSX HAa OCHOBE IMPEACTABICHUM XWMHUYECKOM KHHETUKUA U
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluy B pacTtBopax. I maponus coner. Peakuun oxucieHus-
BOCCTaHOBJICHUS. DJIEKTPOIIN3.



CBoiicTBa KHCIIOT, OCHOBaHMW M coJed B CBeTe NpeAcTaBiIeHUU 00
AIIEKTPOTUTHYECKOH  JUCCOLMAIMM M OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pEaKIusX.

Mescnpeomemmuie cea3u

Peanmzarust MexmnpeaMETHBIX CBA3€d NpH W3YYCHHH XHMHUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MTOHATHH, TaK ¥ TIOHATHHA, TPUHATHIX B OT/IACIBHBIX €CTECTBCHHBIX HayKaxX.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: IBICHUE (MPOLECC), HAYYHbIN (aKT,
THIOTe3a, TEOpHWs, 3aKOH, aHallu3, CHHTE3, KIacCUpUKalus, TepUOIUIHOCTD,
HaOI0/IeHNEe, DKCIEPUMEHT, MOJETUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJOTHS,
MaTepHUaIbI.

®dwusuka: BEIIECTBO, TENO, (PU3NYCCKUE BEIUYMHBI, CIUHHIIBI H3MEpPEHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE
BEIIECTBA, CTPOCHHE Ta30B, JXUAKOCTEH M TBEPIABIX (KPUCTATMYECKUX) Te,
KpUCTAJUIMUECKasi PEIIeTKa, JJEKTPOH, SAPO aroma, IMPOTOH, HEHUTPOH, HOH,
HYKJIU, U30TOIIbI, KBAHTHI, PaINOAKTUBHOCTD, allb(da-, 6eTa- U raMMa-u3Iy4dceHue,
AIIEKTPUIECKHI 3apsij1, IPOBOIHUKH, TTOTYITPOBOJTHUKH, JUIICKTPUKH, COTHEUHBIH
CTICKTp, Pa3JIOKeHHE OEIIOTO CBETa B CIIEKTP.

buonorust: skocuctema, 6uochepa, GoTOCHHTE3, MPOIECCHl 0OMEHA BEIIECTB,
MUHEpAJIbHbIE YAOOPEHHsS, MHUKPOAJIEMEHTBI, MAaKpOJJIEMEHTbhI, MUTATEIbHbIE
BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC IOPOIHI,
N0JIE3HbIE MCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI, TJIaHeTa 3eMJIsl.

Texnonorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEIbCKOXO35HCTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH IJIEKTPOHHOUN MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOT UH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XMMHUHM B €JAMHCTBE Y4YEOHOW U
BOCIIUTATENbHON JESITEIbBHOCTH 00pa30BaTEIbHONW OpraHU3aliyd B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TOBEJICHUS U
CIIOCOOCTBYIOT ~TpolleccaM CaMOIO3HAHUS, CaMOpa3BUTHUA M COLMAJIU3ALIU
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3yiabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSL CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOTr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY W HMCTOPUYECKOMY HACJIEIHNI0, MOHMMAHUE 3HAYECHHUS XUMUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B PA3BUTUU SKOHOMUKH
Poccun u cBoero pernosa;

2) rpaskIaHCKOr0 BOCIIMTAHUSA:

NPEACTaBICHUE O COLMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, MPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pa3HOOOpa3HON COBMECTHOM JICATEIBLHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B Ipoliecce yueOHOU U
BHEYYEOHOM JICATEILHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJCHHUE W TMOCTYNKUH CBOMX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUI
ITOCTYIIKOB;

3) popMuUpPOBAHUS LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIHUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M HEOOXOAUMBIE IJIs
MMOHUMAaHHUSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTH HAay4YHOTO MO3HAHUS AJI Pa3BUTHUS KaXKIOTO YEJIOBEKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJM M MECTa HayKu «XUMHUS» B
CUCTEME Hay4HBIX MPEACTaBICHUNA O 3aKOHOMEPHOCTSX pa3BUTUS MPUPOJIBI,
B3aHUMOCBA34X YEJIOBEKA C MPUPOJHON U TEXHOJIOTUUYECKOU CPEAOM;

MO3HABaTeIbHA MOTHBAlUS M HHTEpPEC K OOYYEHHIO, TOTOBHOCTH U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KW3HHU, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIEHUSI K TPYAOBOU JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YENIOBEKA U K MCCIIEIOBATEIbCKON 1eATETbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOLIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiM HaydHO# cdepbl, 0CO3HAHUE BO3MOXKHOCTH CaMOpeaIu3allii B 3TON
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAaHHE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: MNPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TOCTYIIKOB M OIIEHKM WX BO3MOXHBIX TIOCJIEICTBUNA IS
OKpYXalollled Cpe/bl; OCO3HAaHUE TJIOOAIBHOIO XapakTepa HSKOJIOTHUYECKHX
npoOJieM U TMyTel MX penieHus; CIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMble
IpU U3YYECHHH XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKpYXKAIoLleW Cpeaoi;
AKTUBHOE HEIPUITHUE JICHUCTBHUM, IPUHOCAIIUX BpEI OKPYKAIOIMIEH CpPEHE;
OCO3HAHHE CBOEH POJIM KaK IpaKJaHWHA U TTOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOM M COLHUAIBHOM CpEI; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKOMN AESITEIbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl O0YUYAIOIIMXCS, OCBOMBIIMX MPOrPaMMy IO
XHUMHHU OCHOBHOTO 00111er0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEKIPEIMETHBIX) MOHITHHI, OTPaX)aIOIINX
MaTepualibHOE €JAMHCTBO MHpa W IMpOoUEecC MOo3HaHUs (BEIECTBO, CBOMCTBO,
DHEPTrUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, M3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (IIO3HABATEIbHBIMHU,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU U1 TIOBBILICHHUS
3(PEeKTUBHOCTU OCBOEHHS COAEPKAHUS y4yeOHOro mnpeaMera, (GOpMUPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBLCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh WX MCIOJI30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aeicTBus:

YMEHHS MCIIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMW: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACISATH UX CYIIECTBEHHBIC
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 000011aTh, BBHIOMpPATh OCHOBaHUA JUIS  KJIaccUuPuKamuu U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIUI; yCTaHABIUBAThH
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMHM HU3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TI0 aHAJIOTHH);
npejiaratb KpUTEPUU M BBISBIIATH OOIIHME 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BBIBOABI M 3aKIIOUCHUS; YMEHUS
IPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATHUS (NIPEIMETHBIE W METarpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XMMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEJCTABICHUS — XUMHYECCKUM 3HAK (CUMBOJI JIEMEHTA), XUMUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKON peakIuu — NP PEelIeHUU YYeOHBIX 3a/1ad; C
Y4€TOM JTHUX MOJCIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydacMbIe
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBble muccienoBaTe/ibCKue [AeMCTBUS (METOABI HAYYHOI0 IO3HAHUS
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATH METOJIbl HayYHOI'O TO3HAHHWS BEIIECTB W SBJICHUM Ha
AMIIUPUYECKOM W TEOPETUYECKOM YpPOBHSAX B Yy4eOHOW TO3HABATEIIPHOM U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IMOCTABJICHHBIE BOINPOCHI B Kady€CTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpoBaTh MPOOJEMY, ONPENeaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
peLIeHUI0 TTPOOJIEMBI; MPeIJIaraTh ONMUCATEIbHYIO WIH OOBSICHUTEIBHYIO THIIOTE3Y
W OCYIIECTBJISITh €€ MPOBEPKY; YMEHHS IPOBOAUTH HU3MEPEHHUS HEOOXOIUMBIX
rapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOMIOAECHUS H SKCIEPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHNS W BBIBOJBI IO pe3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJICIOBAHUSI, COCTABIISITh OTYET O MPOJICIaHHON padoTe;

Pab6ora ¢ ungopmaumeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(POpMaIiuu (Hay4dHO-

MOMYyJIsIipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MIHTepHeTa); aHaNM3UpoBaTh HH(POPMALIMIO U KPUTHYECKH OLIEHUBATH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYMMYIO Ji1 peuieHus y4eOHOM 3a/layd; yMEHUs NPUMEHSTH
paznuuHble MEeTOoAbl W (POpMyIHMpOBaTH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMaIi, HEOOXOAMMOW ISl BBIMIOJIHEHHUS YYEOHBIX 3a7ay; HCIOJIb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Tpaduku, auUarpaMMmbl, TaOJHIbI, PUCYHKH U Jpyrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIM SI3bIK B KaueCTBE CpeICTBa pPabOThI C
XUMHYECKOM HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKM M CUMBOJIBI, (HOpMyIbl, aOOpeBUATYPbI, HOMEHKJIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTrJIsATHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIINH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEIbHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C TMpe3eHTaIUei
pPE3yJAbTATOB BBINIOJIHEHUS XUMHUUYECKOTO HJKCIEPUMEHTA (MCCIEeA0BATENbCKON
1a60paTOPHON MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaora u
(M) TUCKyCCUU 3a7iaBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBATh UCH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTEIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOM pabOThl, OMpPENENSATh CBOIO POJb, PACHPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMIbI, BBINOJHATH CBOI YacTh palOOThl, KOOPAHMHHPOBATH CBOU
JNEUCTBHS C JACUCTBUSMHU JIPYTUX YJICHOB KOMAHJbI, OMNPEAENATh KPUTEPHUH 10
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIONMIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUA IO3UIUNA, y4acTBOBAaTh B
oOcyXJieHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux dopmax
B3aUMOJICCTBUSL.

PeryJsiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

OBnajieHHe YHHMBEpPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaMOKOPPEKLIHMH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJadl: CAMOCTOSITEIBHO
BBIOMpATh COco0 pelleHus yuyeOHOU 3ajauM (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pellIeHUH Y4eOHOU WU
UCCJEeIOBATENbCKOM  3aJauyd; HAa  OCHOBE  MOJYYEHHBIX  pPE3yJbTaTOB
dbopmynupoBaTh 0000IIEHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAJIMU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUIAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
oO1rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HMMEIOT OOIee COJepkKaTeabHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXIY
co0O0Mi, YTO TO3BOJIAET PEaTU30BBIBATh YIIIYOJEHHOE HM3Yy4YeHHE KaK B paMKax
OT/ACJNBHBIX KJACCOB, TaK M B paMKax pealu3alud WHIUBUYaJbHBIX
00pa3oBaTEIbHBIX TPAEKTOPHUI, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHE
opranuzanuu. [lo 3aBepiieHHM pealu3alud MPOTPaMMBbl YIUIYOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTaJlbHEE OCBOWTH Marepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM MOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeamerHble pe3ysbTaThl BKIIIOYAIOT: OCBOCHHE OOYUYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUA M CIOCOOOB JEHCTBHI; OCHOBBI HAYYHOT'O MBIIUICHHS; BUJIbI
NEATEIBHOCTA 10  TMOJIyYCHHIO HOBOIO  3HAHUS, €ro HHTEPIpETaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U PEATbHBIX KU3HEHHBIX
YCJIOBHUSX; 00€CIEUMBAIOT BO3MOKHOCTh YCHEIIHOIO OOYYEHMS Ha CIIEAYIOIIEM
ypOBHE 00pa3oBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOydwaromierocs OyayT chOpMHUPOBaHBI
CIENYIONINE TIPEIMETHBIE pPE3yNbTaThl HW3Y4YEHUS XUMUU Ha YriayOJEeHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX IOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/l, auIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas JI0Jsl XHMMHUYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBAHHUE,
coJib, aM(OTEepHbIH OKCHUJZl, aM(POTEpHBIH THAPOKCHUJ, XUMHUYECKas peaxKuus,
KJ1IaccupuKaus peakluii: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEeHUS, peaKuu



3aMelIeHus, peakluu OOMEHa, PK30- U DHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; AIpO aToMa, SJIEKTPOHHBIA CIIOM aToMma, aTOMHas OpOUTAlIb,
paguyc atoMa, XMMUYECKasl CBs3b, MOJIAPHAsl M HEMOJspHAs KOBaJCHTHasl CBSI3b,
WOHHAs CBsi3b, HMOH, KAaTHOH, aHWOH, pPacTBOpP, MAaccoBas JOJIsI BEIIECTBA
(mpolieHTHasT KOHIIGHTpAIlMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHCIICHUE " BOCCTAHOBJICHHE, OKUCJIUTENBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUH, METO]T AJIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITUH U
MPUMEHSATH T MOHSTHUS MIPU OMUCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (JOPMYJI BEIIECTB
U ypaBHEHUN XUMUUYECKUX PEAKIIUA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCAUHEHUSX,
CTENIEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHMSX, MPUHAIJICKHOCTD
BEIIECTB K OIPECICHHOMY KJIacCy COeAMHEHUN 1Mo popMyraM, BUIbI XUMUYECKOM
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akona [[. . MeHnneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHA ABOrajJipo M €ro CIEJICTBUM, MPEICTaBICHUI O HAyYHBIX METOJIaX
MO3HaHUS, B TOM YHCJIE OHKCIEPUMEHTAJIbHBIX U TEOPETUYECKUX METOJax
UCCJICIOBaHU BEIIECTB U M3YUYCHHUS XUMUUYECKUX PEAKIIU;

JEMOHCTPUPOBATh TOHUMAHUE TMEPUOJMYECKON 3aBUCMMOCTH CBOWMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MoJioKeHus B [lepuoauueckoit cucreme:

OMHUCBHIBATh W XapakTepu3oBaTh Tabiuunyo ¢opmy Ilepuogmdeckoi
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyarh MOHATHS «rjlaBHas moAarpynmna (A-
rpymmna)» u «nobounas noarpynma (b-rpynma)y, «mMaasie IEpHOAB» U «OOJbIITHE
MIEPUOIBIY;

COOTHOCHTH O0O3HAaUYEHUs, KOTOpble UMEIOTCs B Tabnuie «llepumomnyeckas
cucteMa xumudeckux oanementoB JI. WM. MengeneeBa», ¢ YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
a/1pa, 00IIee YUCIIO IIEKTPOHOB U PACIIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TIOJIOKEHMsI dJeMeHTa B Ilepmomnyeckoil cucreme ¢
pacrpeqeleHueM JJIEKTPOHOB IO SHEPreTUYECKHM YPOBHSIM, MOAYPOBHSAM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHUOIOB;

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOPTraHMYECKHE BEIIECTBa,
XUMUYECKHUE peaklyu (10 YUCIIY U COCTaBy y4aCTBYIOUIMX B PEAKI[MU BEILIECTB, O
TEMI0BOMY 3pdexry);

XapakTepu3oBaTh (OMUCHIBATh) (PU3NUECKHE U XHMMHUYECKHE CBOMCTBA
MIPOCTBIX U CJIOXHBIX BEIIECTB: KUCIOPOAA, BOJAOPOAA, BOJIbI, OOLINE XUMUYECKHE



CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPXKIAsi MPUMEpPaMH MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAA U BOJLI B MPUPOAHBIX MPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHSITh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MPEBpalllCHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCUTEBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOT0 JIEMEHTa B COCIMHCHUH,
MAacCOBYIO JOJII0 XMMHUYECKOr0 3JieMeHTa 1o ¢GopMmysie COCIUHEHHS, HAXOJUTh
npocTenny GopMyny BelecTBa o MacCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIIEHTPAIUIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 110 YPABHEHUSIM XUMUYECKON PEaKITUu;

IPUMEHSATh OCHOBHBIC OTIEPAIlMX MBICITUTEIBLHON NESITEIHPHOCTH — aHAU3 |
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEeMATH3aIINI0, KIacCU(PUKAIINIO, BHISBICHHUE
NPUYMHHO-CIICICTBEHHBIX CBSI3¢M — JJI1  HW3Y4YeHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKklUid, €CTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJEIMPOBAHUE, SKCHEPUMEHT (pealbHbId W MBICICHHBINH) — s
OCBOCHHUS YUEOHOTO COICPIKAHUS;

packpeIBaTh  CYIIHOCTH IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIAITh YPAaBHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKINi
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUUYECKHUE 3HAHUS CO 3HAHUAMHU
JIPYTUX y9eOHBIX MPEAMETOB;

coOmogaTe mpaBwia  Oe3omacHoM  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAbl M OOOpYAOBaHHS, a TakKkKe IMpaBuia
oOpamieHusi ¢ BEIIECTBAMHU B COOTBETCTBUUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO TOJYYCHHIO U COOMPAHUIO
ra3o000pa3HbIX BelIeCTB (BOAOpPOAA M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpENICICHHOW  MacCcOBOM  J0Jied  pacTBOPEHHOTO  BEIIECTBA, PEIICHUIO
AKCHEPUMEHTAIbHBIX 3a7a4 1o TemMe «OCHOBHBIE KIJIACChl HEOPraHHMYECKUX
COCIMHCHUIY;

JEMOHCTPUPOBATh  BIIAJICHUE OCHOBAMU XUMHUYECKOM  TPaMOTHOCTH,
BKJIIOYAIOIIEH yMeHUs 0e30MacHOro oOpaiieHus C BeleCTBaMH, UCHOJIb3yeMbIMU



B MIOBCEJIHEBHOM KU3HM, a TAKXKE 3HAHUE MPaBUJI MOBEACHUS B LIENAX COCPEKECHUS
310POBbs U OKPYKAKOLIEH CPEBI.

K koHmy oOyuenuss ¢ 9 knacce y oOyudaronierocst OynyT copMHpOBaHbBI
CIICNYIONINE TIPEIMETHBIE PE3yJNbTaThl H3YYCHUS XUMHUU Ha YIIyOJEeHHBIM
yYpOBHE:

PaCKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJIa, HWOH, KAaTHOH, AaHUOH, DJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHCJICHHUS, XUMUYECKasl peakius, TEIioBoi »(PekT peakuuu, MOab, MOJISPHBIMI
00BbEM, pacTBOp;

AJIEKTPOJUTBI, HEIJICKTPOJIUTHI, DJIICKTPOIUTHUUECKAST AUCCOLUUAIUSA, PEAKIIUU
MOHHOTO OOMEHa, THUIPOJU3 CcoJiei, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEIbD,
OKHCJIEHWE W BOCCTAHOBJICHHE, DJIEKTPOJW3, aIoTpomnus, amMQpOTEePHOCTD,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas), MEKMOJEKYJIpHbIE
B3aMMOJICHCTBUSL (BOJOpPOJIHAsT CBsi3b, CWIbl BaH-nep-Baanbca), KOMIUIEKCHbBIE
COCIMHEHUS, KPUCTAJUTMYECKHE pEeNIeTKU (MPUMUTHBHAS KyOWdeckas, 0O0BEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IJIOTHOYIAKOBaHHAS), KOPPO3WsS METAJIOB, CIUIaBbI, CKOPOCTh
XUMHUYECKOW pEaKIUM, KaTajanu3, XMMUYECKOE PAaBHOBECHUE, DJIEMEHThl XUMUUYECKOU
TEPMOJAUHAMUKHU KAK OJTHOW U3 TEOpETUYECKUX OCHOB Xxumuu; [1J1K;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHUUYECKHX TMOHSTHUM U
MPUMEHSTh 3TH MOHATHS MPU ONMCAHUU BEILIECTB U UX MPEBPAICHUI;

UCITOJIH30BaTh XUMUYECKYI0 CHMBOJIMKY JIJII COCTABJICHHUS (OPMYJI BEIICCTB
Y YPAaBHCHUN XUMHUYECKUX PEAKIINM;

ONpeAeysiTh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOTO COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K OMPEACICHHOMY
KJIACCy COEMWHEHUH 1Mo (opmynaMm, BUIBI XUMHYECKOW CBSI3M (KOBAJIEHTHOM,
WOHHOM, METAJNINYECKOM) B HEOPraHMYECKUX COCIWHEHUAX, 3apsj HOHa IO
XUMUYECKOU (opMyIie, XapakTep Cpellbl B BOIHBIX PACTBOPAaX HEOPTraHHMYECCKUX
COCIMHEHUH, THI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BENIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenneneeBa wu
JI€MOHCTPUPOBATH €r0 TOHUMAHUE:

OMHUCBHIBATh MW XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoamaeckoit
CHCTEMBbl XHUMHUYECKHMX DJIEMEHTOB: pa3jMyaTh TMOHATHSA «A-rpynmna» u «b-
TpYIay, «Majable IEPUOb» U «OOJIBIINE TTEPUOIBI»;

OOBSCHATH CBSI3b MOJIOKEHHUS djeMeHTa B Ilepuomuyueckoi cucteMe ¢
pacupesielieHueM 3JIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSM U
opOHTaIsIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;



BBIJCJIATh OOIME 3aKOHOMEPHOCTH B MU3MEHEHHHM CBOWCTB DJIEMEHTOB M UX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B Mpejeiax MajiblX MEPHOJIOB U TJIABHBIX MOATPYII C
Y4E€TOM CTPOEHHUS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH IICKTPOJIUTUUECKOMN AUCCOIMalliy, 3akoHa ['ecca
U ero CIEJICTBHM, 3aKOHA JEUCTBYIONIUX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XMMHWYECKOW pEaklMH, HalpaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (haKTOPOB;

KJIacCU(PUIIUPOBATh XUMUUYECKUE DJJIEMEHTBhI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakiuu (10 YUCIIY U COCTaBy yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TeroBoMy 3(¢eKTy, Mo arperaTHOMYy COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTEMEHEW OKMUCIICHHS XUMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTaanu3aTopa);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBAa BEIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKHX COCIMHCHUH, MOATBEPXKAas ATO OMHCAHUE
npuMepaMyd  MOJIEKYJISPHBIX W  HOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS : JICKTPOJIUTUUECKOMN JTUCCOIUAIIMK KUCIIOT, IIeIouen
U COJiel; TIONHBIE W COKpAIlleHHbIE YPaBHEHHS pEaKIMi HOHHOTO OOMEHa;
peaKkiuii, TOATBEPXKIAIOIINX CYIIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXAY
BEILIECTBAMU PA3JIMUYHBIX KIACCOB;

pacKkphiBaTh CYIIHOCTh MPOLECCOB THUAPOJIM3a COJIEH  TOCPEACTBOM
COCTaBJICHUSI KPATKHUX MOHHBIX M MOJIEKYJSIPHBIX YPABHEHUM peaKiuid, CYIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIMid  MOCPEJACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO 0OajaHca ITUX PEaAKIINA;

MpeJICKa3bIBaTh XapaKTep CPEebl B BOJHBIX pacTBOPax COJICH;

XapaKTepu3oBaTh (OMHUCHIBATh) (PU3NYECKHE U XHMHYECKHE CBOMCTBA
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, TpaduT, anmmas, KpeMHui, 6op, a3oT, dhocdop,
cepa, XJop, HATPU, Kalluil, MarHui, KaJIbIUAW, ATFOMUHHUH, KEI€30, MEJb, IIUHK,
cepeOpo) W 00pa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOA, cepoBoaopona, okcuiabl yriepoaa (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (III, V), ceprr (IV, VI),
CEepHHCTas, cepHas, a30THas, QocdopHasi, YrojapHas, KPEMHHUEBAs KHUCIOTHI,
okcuabl ¥ TuApokcuabl MetamioB [A-IIA-rpynn, amomunus, meau (II), nuHka,
xenesa (I u I1));

MOSICHATh COCTaB, OTAEJIbHbIE CHOCOOBI MOJYYEHHS] U CBOMCTBA CIIOKHBIX
BellleCTB (KHUCIOPOJCOJAEpKAIIMUE KUCIOThI XJ0pa, a30THCTasi, OOpHas, YKCyCHas
KHUCJIOTHI M UX coiu, ramoreHuasl kpemuusi (IV) u docdhopa (III u V), okcug u
ruapokcu xpoma (II1), mepmanranar kanus;



OTHMCHIBATH POJIb BAXKHEHIIINX U3yd4aeMbIX BEIIECTB B MPUPOTHBIX TPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBbI, IPUMEHECHHUE B Pa3JIMYHBIX OTPACIIAX SKOHOMHUKH,
WCITOJIb30BaHUE JIUIS CO3/IaHUSI COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHH;

MPOBOJUTEH PEAKIMH, TOATBEPKIAIONINEC KAYSCTBEHHBIM COCTAB Pa3IMYHBIX
BCIIECTB, PACIIO3HABATh OIBITHBIM ITYTEM COJEPKAIIUecs B BOJHBIX PacTBOpPax
WOHBI: XJIOpUA-, OpoMuUI-, MOAMI-, cylbdar-, docdar-, kapOboHaT-, CUIUKAT-,
cynbduT-, Cyabpum-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllvs, aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA;

OOBSICHATh M MPOTHO3HPOBATH CBOMCTBA BAXKHEUIITUX M3Y4aeMbIX BEIICCTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWMCTB, BO3MOXKHOCTh MPOTCKAHUS XUMHUYECKUX MPEBPAIICHUNA B Pa3IMUHBIX
YCIIOBUSAX HA OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XUMHYCCKOW KUHETUKU U
TEPMOJIUHAMUKH;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIFO XHMHYECKOTO 3JIeMEeHTa 1Mo (OpMyJie COCTUHEHHS, MACCOBYIO
JOJI0 BEIIECTBA B PACTBOPE, MOJBHYIO [OJI0 XHMHUYECKOTO OJJIEMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIECTBA B PacTBOPE, HAXOIWTh
poCTeHIIyIo (hOpPMYITy BEHIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaKUUi ¢ y4eTOM HeJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOrO0 BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
addexTa peakiuu, OnpeaeNaTh COCTaB CMECe;

cobmomaTe mpaBwia  Oe3omacHOW  paboTel B J1TA0OpaTOpUU  MpHU
UCIIOJIb30BAaHUM XMMHUYECKOM TMOCyAbl M O0OpYyIOBaHMS, a TaKXkKe IpaBUIIa
oOpalmieHusi ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH BBITIOJHEHUS
Ja00PAaTOPHBIX OIBITOB M MPAKTHYECKUX PaOOT IO IMOJIYyUYCHHIO W COOHMpPaHHIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W  YIJIEKUCIOTO Tra3a) W PEIICHUIO
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh pPe3yIbTaThl
sKcIiepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTENIbCTB, TPa(QUKOB, TAOIUI] ¥ BBHIABIATH
AMIIUPUUECKIE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpAaIlii MBICTUTEIHHONU JEATEIBHOCTU (aHAIHU3 |
CUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTH3aIMI0, BBIABICHUE MPUYUHHO-
CJICICTBCHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMU MMO3HAHMS (HAOIIOJeHUE, U3MEpPEHNE,
MOJICIUPOBAHME, SKCTIEPUMEHT (PEabHBIA U MBICIICHHBIN );

NpUMEHSATh  TpaBuia  Oe3omacHOro  oOpamieHuss ¢ BEIIeCTBaMH,
WCIIOJIb3yeMbIMA B TIOBCEAHEBHOW JKW3HH, TMIpaBWiIa TIOBEJACHUS B IICIIAX
cOepexxeHus: 370pOBbsi M OKPYXAIOIIEH MNPUPOIHOW Cpelibl, MOHUMATh BpE.
(OTTacHOCTh) BO3JECHUCTBHSI HA JKUBBIC OPTaHU3MBI OMPEICICHHBIX BEIICCTB,



MOSICHATh HAa TpUMEpax CIOcOObl YMEHBIICHHS W MPEAOTBPALICHUS WX BPEIHOTO
BO3/ICICTBYSI, 3HAUCHUE JKUPOB, OCIIKOB, YIIIEBOJOB JJIsl OpraHu3Ma 4eJIOBeKa;

MCII0JIb30BaTh MOJYYEHHbIE MPEACTABICHUS O cepax MNpoPecCHOHATBLHON
AESITeNbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KAaK OCHOBY
s MpodecCHOHANBHON OpPHEHTAllMM W JUIsl OCO3HAHHOTO BBHIOOpA XMMHUHU Kak
NpoQHUIBHOrO MpeAMeTa MpU MNPOAOKEHUU OOyYeHHsS Ha YpPOBHE CPEIHETO
o01iero oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOUYHON MPOEKTHO-HCCIEAOBATENBCKON JEATEIbHOCTH
XUMHAYECKOM W XUMHUKO-IKOJOTHYECKOW HANpaBICHHOCTH, MPHOOPECTH OIBIT
NPOBEACHNUS YICOHBIX UCCIICIOBAaHUH B YCIOBHSIX 00pa30BaTEIbHBIX OpraHU3aIuii,
a TaKke OpraHu3alyii (IEHTPOB) TOTOJHUTEILHOTO 00pa30BaHUs JETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgposbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 10 2
JESITeTbHOCTH YeJIOBEKa
BemectBa 1 xuMuyeckue
1.2 28 1
peakiumn
Hroro no pazneny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonsitue o razax.
2.1 19 1 1
Kucnopon. Oxcupt
Bopopon. Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBoper. [Tousitue 00
2.3 P 18 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61

Pa3nen 3. Ilepuoauyeckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3jaeMeHToB /I, M. MenneseeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 18
XUMHUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIUTENTHHO- 16
BOCCTaHOBHTEJILHBIC PEAKITHH
Hroro no pazgeny 34
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I1O0 136

[TPOI'PAMME




9 KUIIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. BemecTBo u XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHU| 0 g
' BEIIIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 : :
XMUMHUYECKUX PeaKIni
13 DNEeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 )
' XUMHYECKHE PEaKIIUU B PaCTBOPAx
Hroro mo pazgeny 36
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO61as XxapakTepUCTUKa XUMUYECKHX g |
' aneMeHToB VIIA-rpynmnbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 10
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 12 1
COeIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 OO01mue cBoiicTBa METAIIOB 10
3.2 Baxueiimme MeTauibl U X COSTUHCHUS 22 2
Hroro no pazgeny 32
Pasnen 4. Xumus u okpy»aiomnias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5
Paznen 5. O60061menne 3HaHuii
51 [ToBTOpeHue 1 0000IMIEHNE 3HAHMIT 10 )
' OCHOBHBIX Pa3ZIeJI0OB KypcoB 8—9 KiaccoB
Hroro no pazneny 10
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOPUN BO3HUKHOBEHUS U
Pa3BUTHUS XUMHUHU. XUMHSI B CHCTEME HAYK

Temna u Bemecrsa. PU3nUeCcKre 1 XUMUYECKUAE
CBOICTBA BEILIECTB

duszndeckrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETHUECKUX METOAX TO3HAHHMSI
B €CTECTBEHHBIX HayKax. VICTOUHUKHU
XUMUYECKON HH(pOpManuu

[IpencraBneHuss 0 HAYYHOM TIO3HAHUU Ha
AMITUPUYECKOM YPOBHE: HAOIIOICHUE,
U3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHHUE.
[TonsaTre o MeTo1ax pabOThl ¢ XUMUYCCKUMHU
BemecTBamMu. O0Opy10BaHUE MIKOIBHON
XUMHUYECKOH JabopaTopun

[IpakTuueckas padora Ne 1 mo teme "IIpaBuia
paloThI B 1TaOOPAaTOPHH U MPUEMBI 0OpaIleHUs
¢ 1abopaTopHBIM 000pyHOBaHUEM"

YucTeie BEIIECTBA U CMECH

CnocoObl pazzieneHus cMecei




[Ipaktuyeckas padora Ne 2 o reme

10 "Pa3nenenue cMecell (Ha MpUMepe OUUCTKU
MOBapeHHOM coJn)"

11 ATOMBI 1 MOJICKYJTBI

12 XUMUYECKHUE AIEMEHTHI

13 [IpocThle 1 coKHBIE BELIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

15 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB

16 3aK0H MMOCTOSHCTBA COCTAaBa BEIIESCTB

17 Ornpesenenre BAJIGHTHOCTHA aTOMOB TIO
dhopmynam OMHAPHBIX COCTMHEHUM

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHOocuTeNbHAsE MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM

19 MaccChl BELIECTB, MOJISIPHOW MacChl, MacChl
BEIIECTB M KOJUYECTBA BELIECTBA

20 MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COEIMHEHUU

)1 Brruncnenus MaccoBO# 1011 XMMHYECKOTO
aJieMeHTa 1o (popmyIie CoeTMHEHNUs

2 Haxoxnaenue mpocreiimieid GopMysl
BEI[ECTBA TI0 MACCOBBIM JOJISIM 3JIEMEHTOB
Beruncnenus npocreimeit popmyisi

23 BEILIECTBA M0 MAaCCOBBIM WJIM MOJIbHBIM J0JISIM
3JIEMEHTOB

24 KonunuecTtBo BemniectBa. Moib




BzauMocBs3b KOJIM4YE€CTBA, MaCChl U YHCJia

25 CTPYKTYPHBIX €JMHUIL BELECTBA

26 MomnsipHast Macca CMECH BEIIECTB

7 MonbHast 70711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUU

73 Haxoxnaenue npocreiimiei GopmyIsl
BEIIIECTBA IO MOJIBHBIM JIOJISIM DJIEMEHTOB

79 XUMUYECKUE ABIECHUA. XUMUYECKas PEaKIus
U €€ PU3HAKU

30 3aKoH COXpaHEHHUs MAaCChl BEIIECTB

31 ATOMHO-MOJIEKYIsIpHas Teopus. JKU3Hp U
nestenpbHOCTE M. B. JIoMoHOCOBaA

32 XHWMHUYECKUE YPAaBHEHHUS

33 THUIbl XUMUUYECKUX pPEaKIHil
Pacuérel N0 XMMHUYECKUM YpaBHEHUSIM

34 KOJIMYECTBA Y MacChl HCXOQHBIX BEIECTB WU
MIPOAYKTOB PEaKLIUU
Bobluncnenus mo ypaBHEHUSIM XUMHYECKOU

35 peakLMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BEIIECTBA, Macce
peareHTOB WX MPOJIYKTOB PEaKLUU
Bobiuucnenus mo ypaBHEHUSIM XUMHYECKOU

36 peakLMK: KOJIMYECTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WX MPOJIYKTOB PEaKLIUU

37 O06001eHne U cucTeMaTu3alys 3HaHU

33 KonTtponpHast padota Ne 1 o teme

«BelecTBa U XUMHYECKHE PCaKnum»




39

Bosgyx — cMmech razos. Ilonsatue o rasax.

40 3akoH ABorazipo. MosipHblii 00BEM razoB
Brruncnenus 00bEMa, KOJMYECTBA BEIIECTBA

41 rasa o U3BECTHOMY €r0 KOJIMYECTBY
BEIIECTBa, 00BEMY

42 OTHOCHUTENBHAS TJIOTHOCTH Ta30B

43 BrrunciieHuss OTHOCUTENIHOM TNIOTHOCTH
razoB
Onpenenenrne OTHOCUTENBHON MOJIEKYIISIPHON

44 Macchl Ta3000pa3HOTO BEIIECTBA 110
W3BECTHON OTHOCUTEIBHOM MIIOTHOCTH
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM

45 MacChl T'a3a N0 U3BECTHOM OTHOCHTEIBbHOMN
IJIOTHOCTH

46 OOBbEMHBIE OTHOLIEHUS Ta30B MPU
XUMHUYECKUX PEAKIUAX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMUYECKON peaKuuu

48 Kucnopos — 31eMeHT 1 mpocToe BELECTBO

49 Oxcuasl

50 CriocoOsl motyueHus: KUCIopoia B
1abopaToOpUH U MPOMBIIIIICHHOCTH
[IpakTuueckas pabota Ne 3 o Teme

51 "[lonydenue u coOupanue KUCIOpo/ia,
W3y4YEHUE ero CBOUCTB"

52 KpyrosopoT kucioposaa B mpupoje

53 O30H — anIoOTpONHAs MOIUPHUKALINS

KHCIIOpO/ia




54

TemmoBoii 3¢ (hekT XUMHUECKON peaKInH,
TEPMOXHUMHUYECKHUE YPAaBHEHUS, K30~
SHIOTEPMHYCCKUEC PEAKIIHH

55

TomumBo. Mcnons3oBaHue yris 1 METaHa B
Ka4yeCTBE TOIJIMBA. 3arpsA3HEHUE BO3yXa.

56

Brrunciienus no ypaBHEHUSIM XUMUYECKOM
peaKkIu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MacChl TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WK IPOAYKTOB
peakumn

57

KonTponbnas pabora Ne 2 o teme «Bo3ayx.
Kucnopon. Oxcuabi»

58

BO)IOpOlI — OJICMCHT U IMPOCTOC BCIICCTBO

59

CriocoOblI mostyueHust BOAOpoa B
1ab0paTOpUH U MPOMBILIIIEHHOCTH

60

[IpakTuueckast padota Ne 4 o Teme
"[Tonyuenue u cobupanue BOIOpoaa,
HU3yYEHHUE €ro CBOUCTB"

61

Hcnons3oBanne BOAOPOAAa B KAUYECTBE
TOIIJIMBA

62

TToustie o kucnorax u coisix. CocTaB KUCIIOT
U cojieit

63

Beruncnenus 06b€Ma, KOJIMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJINYECTBY
BEIIeCTBA WIH 00bEMY

64

Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMUYECKON peaKuu

65

Brrunciaenus mo YpaBHCHUAM XUMHYECKOH




peaKIMu: KOJIMYeCcTBa BEIecTBa, 00bEMa,
MacCChI 10 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
00BEMY, Macce peareHTOB I MPOIYKTOB
peakiuu

66

dusnyeckue cBoicTBa BOJbl. Bona B npupoae

67

AHanu3 U CUHTE3 — MCTOABI U3YUYCHUSA
cocTaBa BOJBI

68

XUMHYeCcKre CBOMCTBA BOIBI

69

CocraB OCHOBaHUN

70

PacTtBOpBI. PacTBOpUMOCTH BELIECTB B BOJIE

71

HacpImmennsie 1 HeHACHIICHHBIE,
KOHLIEHTPUPOBAaHHbIE U pa30aBiIeHHbIE
pacTBOpHI

72

CriocoObI BEIpaKEHUST KOHIICHTPAITUT
pPacTBOPOB: MaccoBasi I0JIsl PACTBOPEHHOTO
BEIIECTBa, MOJIIPHAst KOHIICHTPALIUS

73

[IpakTuueckast pabota Ne 5 o Teme
"[IpuroroBiieHrE PaCTBOPOB C OMPEACIEHHOMN
MAacCOBOM JI0JIEH pacTBOPEHHOTO
BemecTBa. [ lpuroroBieHue pacTBOpoB ¢
onpeaeIEHHON MOJISIPHON KOHIIEHTpaluen
pacTBOPEHHOTO BelecTBa"

74

Brruucnenus ¢ ucnojb30BaHuEM HOHSATHS
«MaccoBasd O0Ji1 BEIICCTBA B paCTBOPEC»

75

Brrunciaenus ¢ UCMOJIb30BaHUEM ITOHATHS
«MOJIIpHasA KOHICHTpAIHA paCTBopéHHOF o
BCIICCTBaA»

76

Ponb pacTBOPOB B IPHUPOAC U KU3HU




yenoBeka. KpyroBopot Bojbl B IpUpoae

3arpsizHeHue NpupoIHbIX Boa. OxpaHa u

7 OYHCTKA MIPUPOJAHBIX BOJI. !
Berarcnenus ¢ ucmoyb30BaHueM IpaduKkoB

78 PacTBOPUMOCTH JIJIsl PaCU€TOB PACTBOPUMOCTH 1
BEILIECTB

79 Brruucnenus ¢ ucnosib30BaHUEM TOHSATHUS |
«MaccoBasi JI0Jis BEIIECTBA B paCTBOPE»
Brruucnenus ¢ ucnosib30BaHUEM TOHATHUS

80 «MOJIIpHasl KOHIIEHTPpalus pacTBOPEHHOTO 1
BEIIIECTBAY
Brruucnenus ¢ ucnonb3oBaHueM rpaukoB

81 pacTBOPUMOCTH ISl PaCYETOB PACTBOPUMOCTH 1
BEIIECTB

82 O060061IeHre U cucTeMaTu3alus 3HaHu| 1

23 KonTtponbras padoTta Ne 3 o reme «Bomopo. |
Bopa. PactBopel. OcHOBaHUS

84 Oxcuppl: cocTaB, KiaccupuKanus, |
TPUBHUAJIbHBIC HA3BAHUS

85 [Tosnydenune u XMMHUYECKUE CBOMCTBA OKCUIIOB 1

26 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUAX U |
KHCIIOPOICOAEPIKAIINX KHCIOTaX

87 ®u3nuecKkue 1 XMMUYECKHE CBOMCTBA KUCIIOT 1

88 [Tonyyenue kucinot 1

89 Knaccugukamus ocHoBaHu#M 1

90 [1énoun, ux CBOMCTBA U CIIOCOOBI MOTYYSHHUS 1

91 HepacTBopumblie 0OCHOBaHHUsI, UX CBOMCTBA U 1




CrocoObI OJTYYEHUS

92

[onsiTue 06 aM(pOoTEPHBIX THAPOKCHIAX:
XUMUYECKHE CBOMCTBA U MOJyYCHHUE.
[IpuMeHeHNe Ba)KHENIIUX OCHOBAHUI

93

Counu: cocraB, Kinaccu(puKaiys, TPpUBHAIbHbIC
Ha3BaHUA

94

dusnyeckue U XUMHUYECKUE CBOMCTBA COJIEH.
[Tony4yenue coisen

95

I'eneTnueckas cBsI3b MEXKy KJaccaMHu
HEOPraHWYECKUX COCTMHEHUI

96

[IpakTnueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHIX
COEIUHEHUIN

97

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJMYeCcTBa BEIIeCTBa, 00BhEMA,
MacChl TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BbEMY, Macce peareHTOB WU MPOIYKTOB
peakmuu

98

Brranciaenus Macchl IMpOoAYKTaA pCaKIuu 1o
HM3BECTHOM Macce OAHOTI'O U3 MCXOAHBIX
BCIICCTB, B3ATOI'0 B BUAC PACTBOPA,
COoACpIKAIICTO OHpCI[CJ'IéHHYIO MacCCOBYIO
JOJIFO paCTBOpéHHOFO BCIICCTBA

99

KonTtponpHast padota Ne 4 o teme
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX
COCIMHECHUN

100

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I




XUMHWYCCKHUX 3JICMCHTOB

101 [IoHATHE O TpyINIIaX CXOIHBIX JIEMEHTOB

102 DeMeHTHI, KOTOpbIe 00pa3yroT aM(poTepHBIE
OKCHU/JIbI ¥ TUJPOKCHUIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[Iepunoanueckoro 3akoHa
KopoTkonepuoanas u JyiIMHHOTIEpUOAHAS

104 dhopme [leproanueckoit cucTeMbl
xuMudecknx dnementoB .. Meneneera

105 [leprop! 1 TpymIIBI

106 OCHOBHBIE CBEJICHUS O CTPOEHUH aTOMOB

107 CocTaB aTOMHBIX S1IEp

108 N3oTomnbl Kak pa3HOBUAHOCTH aTOMOB
XMUMHUYECKOTO AJIEMEHTA

109 DIEeKTPOHBI

110 DneKTpoHHass OpOUTaIh

11 DHepreTuyeckue ypoBHU U TIOyPOBHU aTOMa;
s-, p-, d-opburtanu

112 DNeKTpOHHBIE KOH(UTYPALIUU U HIEKTPOHHO-
rpadguveckue GopmMysIbl aTOMOB
CTtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB

113 nepBbIX 20 XUMUYECKHUX SJIEMEHTOB
[Tepuonuueckoit cucremsl JI.1. Menaeneena
3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB

114 XUMHUYECKUX 3JIEMEHTOB, METAITMYECKUX U

HEMETAIUIMYECKUX CBOMCTB 110 rpymmam nu
nepuogam




3MeHenne CBOMCTB COEMMHEHUN XUMUUECKUX

13 3JIEMEHTOB B MEPHOJIaX U TPYIIax
XapakTepucTuKa XUMUUECKOTO 3JIEMEHTA 110

116 ero noJioxkeHuro B [leproanueckoit cucreme
J.N. Menneneena
3nauenue [leproanueckoro 3aKoHa u

117 [Teproanyuecko CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB JJIsL PA3BUTHS HAYKH U TIPAKTUKH

118 DNEeKTPOOTPUIIATEIIEHOCTh XUMHUYECKUX
AJIEMEHTOB

119 KoBanentHas nosisipHas cBsi3b

120 KoBanenTHas HenossipHas CBA3b

121 HNonnas cBsi3b

122 DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIbI
BEILIECTB

123 Kpucrannmaeckue u amop@HbIe BelecTBa

124 TuIbl KPUCTAININYECKUX PEIIETOK U UX
XapaKTEePUCTUKHU
[IpuunHbl MHOTOOOpAa3us BEIIECTB,

125 3aBHCUMOCTb CBOMCTB BEIIECTB OT COCTaBa 1
CTPOEHHUS

126 CreneHb OKUCTICHUS

127 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU

128 XUMHUYECKHUE IIEMEHTbl — OKHUCIUTEIU U
BOCCTaHOBUTENHU
CocraBiieHHE ypaBHEHUN OKUCIUTEIBHO-

129 BOCCTAaHOBUTEIIBHBIX PEAKLIUNA, METOL

QJICKTPOHHOT'O Oayranca




Beruncnenus 1o ypaBHeHUSIM XUMUYECKOU
pEaKLMK: KOIMYECTBA BEILECTBA, 00bEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, 1
00BEMY, Macce peareHTOB WM IPOAYKTOB
peakuuu
Brrunciienust npocrenieid MOJIEKYIIpHOM
131 (hopMyJIBI BEMIECTBA IO U3BECTHBIM MACCOBBIM 1
JIOJISIM AJIEMEHTOB
132 O06o001eHre U cucTeMaTr3aIus 3HaHU 1
133 Kontponsnas padora Ne 5 no teme «Ctpoenue 1
aToMa. XMMHUYECKasi CBSI3b»
134 Pe3epBHBI ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 CtpoeHnue aToMOB 1
[TocnenoBarenbHOCTD 3aMIOJIHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
MepUOIOB
3 Oco0eHHOCTH 3aMOIHEHUS AIEKTPOHHBIX :
opOuTaeit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIICHUS U BaJICHTHOCTD 1
5 Bunnl xumnueckoil cBA3U 1
OOMeHHBIN ¥ TOHOPHO-aKIIENTOPHBII
6 MEXaHU3M 00pa30BaHMsI KOBAJICHTHON |
CBs3U. MexXMOJIeKyIspHbIe
B3aMMOJIEHCTBUA
Tunel KPUCTAIIIMYECKUX PEHIETOK,
7 O0COOCHHOCTH CTPOCHHUS KPUCTAITNYECKUX 1
pEMETOK
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA
8 KPUCTAJUIMYECKOM PEIIETKU U BUIA 1
XUMHYECKOH CBS3U
9 Knaccudukarus XuMHUYECKUX peakuii Mo |
pa3IMYHBIM IPU3HAKAM
10 DHepreTuKka XUMUYECKUX PEAKIUH. 1

TennoBoit 3¢ pexT XuMHUECKoi peakuuu




11

3akou ['ecca u ero cieacrTeusa

12

Breraucnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dekra
XUMHYECKON PCaKiuu 110 KOJINYCCTBY
BEIIECTBA, MACCE HITH 00BEMY
POpPEarupoBaBIICTO HITH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKkuyy. 3aKOH JEHCTBYIOIIUX MacC

14

OHneprus aktuBanuu. [lonsaTre o karanuse.
®epmenThl. UHrHOUTOpHI.

15

@akTOpBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BIHMAOINMUE HAa COCTOSHHEC
XHUMHYECKOTO paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PAa3JIMIHBIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

Baxxnble okucauTeIM U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajausa

20

CsoiicTBa MMPOCTBhIX BCHIECCTB — MCTAJJIOB
1 HCEMCTAJJIOB, KUCJIOT U coJieii — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIUAX




[Ipaktuyeckas padora Ne 1. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe

21 «OKUCIUTENHHO-BOCCTAHOBUTEIIHHBIC
peaKIum»
KonTtposneHast padora Ne 1 mo teme

22 «OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKIIUI»

” PacTBopeHue kak pU3NKO-XUMUYECKUIT
MpoIIeCcC

24 DIEKTPOIUTHI U HEAIEKTPOJIUTHI

25 Teopust 3EKTPOTUTHYECKON AUCCOIUALINHT

26 HNonHoe npousBeieHHe BOIbI.
Boaopoanslil nokazarens

7 DIEeKTPONUTHYECKAs JUCCOLMALMS KUCIOT,
OCHOBAHUH U COJIEH

28 Peaxkiiuu nmoaHoro ooMena
CBolicTBa KMCJIOT, OCHOBAaHHH U COJIEH B

29 CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JUCCOLMALIIT

30 KauecTBeHHBIE peakiiMi Ha HOHBI
[IpakTuueckas pabota Ne 2. Pemenue

31 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
«ONEeKTPOIUTUYECKAS TUCCOLIUALIUS

32 IM'uaponus coseit

33 HoHHbIe ypaBHEHUS THIPOIU3a COIei
IIpaktuyeckas padora Ne 3. Pemenue

34 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«I'maponus conen»




BBI‘-II/ICJICHI/DI MacCChbI HpOIIyKTa peaKLII/II/I 110
U3BECTHOI Macce OJHOT0 U3 UCXOIHBIX

35 BEILIECTB, B3ATOTO B BUJIE PACTBOPA,
COJZIEPKAIIETO ONPENETEHHYIO
KOHIICHTPAIINIO PaCTBOPEHHOTO BEIIECTBA
KonTtposneHast padora Ne 2 o teme

36 «DNEKTPOIUTUYECKAS TUCCOIAALIHSL.
XVUMUYECKUE PEaKIUU B PACTBOPax»

37 OO01ast XxapakTepUCTUKa HEMETAIIJIOB

38 OO6mras XxapaKTepUCTUKA TaJOTEHOB

3 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB.

? XUMHYECKUE CBOMCTBA XJIOpa

40 XmopoBojopoa. CoJisiHast KHCIIOTa
[Ipaktrueckast pabota Ne 4 o Teme

41 "ITosrydeHue COMAHOM KUCITOTHI, U3y4CHUE
e€ cBOMCTB"

4 [TonsiTHE O KUCIOPOACOAEPKAIINX
KHCIIOTaX XJIOpa U UX COJISIX
Boruncnenus o ypaBHEHUSIM XUMHYECKUX

43 peakuii, €CJIM OJIMH UX PEAareHTOB JIaH B
M30BITKE

m Baxkneiire coeqrHeHus Xjaopa 1 Ux
HaX0XJICHUE B IPUPOJIC

45 OO01as xapakTepucTuka 3neMeHToB VIA-
TPYIIIBI

46 CTtpoeHue u CBOWCTBA MPOCTOTO BEIIECTBA
cepbl. ATUTOTPOITHBIE MOAU(UKAIIMK CEePBbI

47 CepoBosiopo, cTpoeHue, (pu3nIecKue u




XUMHYECKHUE CBOUCTBA

48 Oxcuppl cepbl

49 CepHucras KUCJIOTa U €€ COJIN.

50 CepHas KHCIIOTa U €€ COJIU

51 [TpoMBIITIEHHOE MTOTyYEHUE CEPHOM
KHUCIIOTBI
Haxoxnenue cepbl 1 €€ coeTuHEHMI B

52 pupoJie. XMMUYECKOE 3arpsi3HEHHUE
OKpY)KaIOLIEH Cpeibl COCTUHEHUSIMH CEPbI
Boruncnenus Mmaccsl IpoAyKTa peakiuu 1o

53 M3BECTHOM MaccoBO# (00BEMHOM) 0ITe
(%) ero BBIXOJa OT TEOPETUUYCCKU
BO3MOYHOTO
Brruncnenust MaccoBolt (00BEMHOM) 10JIH

54 (%) BBIXOJ1a MPOIYKTA peakuu Mo
M3BECTHOM Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOJIYKTa PEaKuu

55 OO6mras xapakTepucTuka 3JeMeHTOB VA -
TPYIIIbI

56 A30T, pacrpocTpaHeHue B IpUpo/Ie,
(buznueckrue U XMMHUYECKUE CBOMCTBA

57 AmMMUak, ero (pU3NYECKue 1 XUMUYECKHE
CBOMCTBA

58 Conu aMmMoOHUs
IIpaktuyeckas padora Ne 5 o reme

59 "[lonydyeHne aMmMuaka, U3y4eHue ero
CBOMCTB"

60 Oxcupet azota (I, 11, 111, TV, V)




61

A3zotHcTas kuca0Ta. A30THAs KUCIOTA

62

[IpoMbllIIIEHHOE OJIyYEeHUE a30THOM
KHCJIOTBI

63

Hutpatel 1 HuTpUTEL. XUIMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl
COCIMHEHUSAMH a30Ta

64

®docdop, aIOTPOIHBIE MOTUPUKAITUH
dbocdopa

65

Oxcupst hocdopa (111, V) u pochopnas
KHCIIOTA

66

[TonsaTre 0 MUHEpATBHBIX YIOOPEHUSX.
3arpsi3HeHHe NPUPOTHBIX BOJIOEMOB
COETMHEHUSIMU a30Ta u docdopa

67

VYriepon, ero aloTpoHbIE MOAUBUKAIIIT
U CBOMCTBA

68

Oxkcunpl yriaepoja, ux Gusndeckue u
XHUMHUYECKHUE CBOMCTBA. DKOJIOTHUCCKHE
MpoOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa (IV)

69

[IpakTuueckue pabotsl Ne 6 1o Teme
"[lomyuenue oxcuaa yriepoaa (IV) u
W3Yy4YEHUE ero CBOUCTB"

70

YronpHasg KUCIOTA U €€ COJIN

71

HepBOHa‘IaJ'ILHBIC MOHATHS 00
OpraHN4YC€CKUX BCIIECCTBAX KAK O
COCAMHCHUAX yIriiepoJa

72

[IpupoaHble HCTOYHUKH YIIIEBOJOPOIOB U
UX POJb B OBITY M IPOMBIIITIEHHOCTH




73

Ilousttue o GI/IOHOFI/I‘-ICCKI/I Ba’XHBIX
OpPraHUYeCKUX BEIICCTBAX — KHPaX,
Oenkax W yriieBoaax

74

Kpemnunid, ero ¢pusndeckne 1 XUMHUECKUE
CBOMCTBA

75

Oxcup xpemuus (IV), kpemuuenas
KHCJIOTA, CUJIUKAThI

76

bop. bopnas kucnora

77

[IpakTueckas pabota Ne7. Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnenmnne HeMeTaJlJIbl i UX
COEIMHEHUS

78

Brruucnenust Mmacchbl (00bE€Ma; H.Y.)
MPOJIyKTa peaKuu Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKalIero OnpeaeaEHHYI0 MaCCOBYIO
JIOJTIO IPUMECEH

79

KonTtponsHas padorta Ne 3 o reme
«BaxHeime HeMeTaIbl U UX
COEJIMHEHUS

80

OO6mrast XxapaKTepUCTUKA XUMHUYECKHUX
DIIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxenus B [ICXD JI.1. MenaeneeBa

81

Meramibl A- u b-rpynn

82

Merannuyeckas CBSI3b U METAININYECKast
KpucTtajllinueckas peméTKa. 3aBUCHMOCTh
(I)I/ISI/ILIGCKI/IX CBOMCTB METAJIJIOB OT
CTPOCHHA KPUCTAJIJIOB




83 OO0111e XUMHYECKHE CBOMCTBA METAJIJIOB

84 OOm1re cnocoObl MOJTy4eHUsT METAJUIOB,
Metamnyprusi. CriaBbl
DNEeKTPOJIN3 PacIIaBOB U paCTBOPOB COJIEH

85 KaK OJIMH U3 CII0COOO0B MOJYYEHHUS
METaJIJIOB

26 Brruncnenus mo ypaBHEHHUSIM JIEKTPOJIN3a
pacrjiaBoB U paCTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UH METAIIIOB
Brrancaenus coctaBa cMecel ¢

88 WCIIOJIb30BAHUEM PELICHUS CUCTEM
ypaBHEHUU

29 PaznmmuHabIe TUITBI BEIUMCIIEHUH 110
YpaBHEHUSAM XUMUUYECKHUX PEAKITUN

90 Meramnsl A-rpynn. llenounsie MeTamsl

01 Haxoxnenue B mpupoae. CBoiicTBa
IEJIOYHBIX METAJIJIOB

92 OKcuIbpl M THAPOKCUIBI HATPUS U KIS

93 [[lenouHO3EMENBHBIE METAILIBI

94 Baxxueiimme coequHESHUS KaJIbIIMA,
CBOMCTBA, MPUMEHEHHUE

95 JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEeHHs
IIpaktuyeckas padora Ne 8 o reme

96 "KEcTKOCTL BOALI U METOIBI €6
yCTpaHEHHs"

97 AnmoMuHMR




AmboTepHBIE CBOWMCTBA OKCUIA U

o8 TUAPOKCH/IA aTFOMUHUS

99 OO6mas xapakTepucTuka MeTajiioB b-
rpymi (TTOOOYHBIX TOATPYIIIT)

100 [lepBoHauanbHBIE IPEACTABICHUS O
KOMIUIEKCHBIX COCTMHEHUSX

101 Mens u cepedpo

102 [IpencraBnenust 06 aMMHAYHBIX
KOMILJIEKcax cepedpa u Meau

103 [unk

104 AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCH/IA IIMHKA

105 XKeneso

106 Oxcunpl, THAPOKCUIBI U conn xkene3a (1) u
xenesa (I11)

107 UyryH u cTtajib — CIIJIaBbI kKeles3a
[IpakTuueckas padorta Ne 9. Pemenue

108 SKCIEPUMEHTAIBHBIX 33714 110 TEME
«Baxuneiilue MeTauIbl U KX COCIUHEHUSD)
Brriunciienust coctaBa cMmeceil ¢

109 HCIIOJIb30BAHUEM PELIEHUS CUCTEM
ypaBHEHUH

110 Pa3nuyHbie TUIIBI BEIYKCICHHM 110
YPaBHEHUSM XUMHYECKUX peaKlui

11 KonTtponpHast padota Ne 4 o teme
«BaxHelmme MeTamibl U UX COSAMHEHUS»

112 be3onacHoe ncnoab30BaHNE BEMIECTB U

XUMUYECKUX pEaKIHii B OBITY




113

HoBeie MmaTepuralbl 1 TEXHOJIOTUU.
[TpuHIUIIBI «3E€TEHON XUMUM)

114

XuMUs U 3J0pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIOIIeH
cpensl. [loHsTHE O PEENTBHO TOMYCTUMOM
koHueHTpauuu Beuiects (I11K)

116

DKOJIOTUYECKHE MPOOIIEMBI, CBI3aHHBIC C
COCIMHEHUSIMU YTIIEpO/ia, a30Ta, CEPHI,
TSOKETBIX MeTaUI0B. PoIb XUMuH B
PEIICHUH YKOJIOTHYECKUX MPOOIeM

117

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCTEMa XUMHUYECKHUX DJIEMEHTOB B CBETE
TEOPUH CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
XMUMHUYECKUX JIEMEHTOB U UX COCAUHEHUN
B M€pHOJIaX U TPyIIax

119

Ctpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3z000pa3HOM COCTOSTHUHU. Buibt
XUMHAYECKOH CBSI3U

120

Kiaccudukanus XuMu4ecKuX peakiui 1mo
Pa3IMYHBIM IPU3HAKAM

121

HpOFHOSI/IpOBaHI/IC BO3MOXHOCTH
IPOTCKAaHUA XUMHUYCCKUX npeBpameHI/Iﬁ B
PAa3JIMIHBIX YCIIOBHUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XHMHUYECKOM KMHETUKU U
TCPMOJUHAMHUKHU.

122

XVMHYECKUE PEAKIIUU B pacTBOpax.
I'maponus couent




CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B

123 CBETE MpeJCTaBICHUI 00 1
ANIEKTPOJIUTUYECKON UCCOLMAuU

124 OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE !
peaKkiuu. IIEKTPOIIU3.
[Ipaktuyeckas padora Ne 10. Pemmenne

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XVMHUYECKUE PEAKIIUN»
[Ipaktuueckas padota Ne 11. Pemenne

126 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1
«MeTtanibl, HEeMETaJUIbl U UX COEUHEHUS»

127 Pe3epBHBI ypok 1

128 Pe3epBHBII ypok 1

129 PesepBHbIi ypok 1

130 Pe3epBHbIi ypok 1

131 Pe3epBHbII ypok 1

132 Pe3epBHBI ypok 1

133 Pe3epBHBI ypok 1

134 Pe3epBHbII ypok 1

135 PesepBHbIil ypok 1

136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB ITO 136 1

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN TIPOT'PAMMOBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
1 ITo Teme: «IlepBOoHaYanbHBIE XUMHYECKHUE TIOHSATHUS»
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHI: aToM, MOJICKYIIa,
XMMHUYECKUN DJIEMEHT, IMPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJTHOPOHASI), BaJICHTHOCTh, OTHOCUTEIbHAST aTOMHAs H
MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIeCTBa, MOJIb, MOJISIpHAsh Mmacca,
1.1 MaccoBasi 0l XMMHUYECKOTO JJIEMEHTa B COEAMHEHUHU, MOJIIPHBINA 00BEM,
XUMUYECKas peaknus, KiIacCH(UKAIUs peakluil: peakiuu COCITUHEHHS,
peaKkiuu paslio’KEeHUs, peaklUWy 3aMelIeHus, peakuuu oOMeHa, IK30- U
SHIOTEPMHUUYECKHE PpEeaKIuu, TerioBod dddexT peaknuu, pacTBop,
MaccoBasi J10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTpAIKsl) B pacTBOpe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX IOHATHH U
' MPUMEHSTH 3TU NOHATHS IIPU OMMCAHUH BEUIECTB U UX MpPEBpaIlleHU i
13 WCIO0JIb30BaTh XMMHYECKYIO CUMBOJIMKY JUIsl COCTaBIeHUS (GOpMYJ BELIECTB
' U YPAaBHEHUN XUMUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUeHUSs, 3aKOHA ABOTapo
1.5 OTIPEJIEIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
L6 KJacCU(QUIMPOBATh XUMHYECKHE peakuud (IO YHUCIy U  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, 10 TEIIOBOMY (D deKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJIO XHMHUYECKOro »JleMeHTa 1o Qopmyre
' COEIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
L10 OPUMEHSTh E€CTEeCTBEHHOHAY4YHbIE METOJbl TMO3HaHWS — HaOJIoAeHue,
' U3MepeHne, MOJACITUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPraHUIECKUX BELIECTBY
)1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSTHUIH: OKCHJ, KHCJIOTa,
' OCHOBaHHE, COJIb
’ OTIpENeNATh TMPUHAAJECKHOCTh BEIIECTB K OMpPENeI€HHOMY KIaccy
' COCIMHEHHI 10 (hopMyJTam
2.3 KIIaCCU(PUITMPOBATH HEOPTAHUYECKUE BEIIECTBA
54 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB

PAa3JIMIHBIX KIIACCOB, MOATBEPKAAA ONMHUCAHHUC IMPUMCPAMHU MOJICKYJIAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT X KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUS XMMHYECKUMX IIPEBPALLCHHUI B
Pa3JIMYHBIX YCIOBUSIX

2.6

CJIeZIOBATh MPAaBUJIAM II0JIb30BAHMS XUMUYECKOH TOCYI0N U JTab0paTOpPHBIM
o0OpynoBaHUEM, a Takke IpaBuiaM OOpalleHUus C BELIECTBAMU B
COOTBETCTBUM C HHCTPYKUUSIMU 110 BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJTYYEHHIO U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(Bogopoja M KHMCIOPOZA), HMPUIOTOBIEHUIO PACTBOPOB C OIPEAEIEHHOI
MAacCOBOW JOJIE pPacCTBOPEHHOIO BEUIECTBA, I[UIAHUPOBATh M IPOBOJAMTH
XMMHUYECKHE HKCIEPUMEHTHINIO pPAaclO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIIbIO MHAUKATOPOB (JaKMyc, peHonTanenH, METHIOPAHK U

Jpyrue)

2.7

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

[To teme: «llepuonnuecknii 3akoH u lleproaudeckas cucteMa XUMHYECKHX
snementoB J[. U. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIII

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TIOHATHUH: SIpO aToma,
ANIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpoUTailb, pauyc aToMa, XuMUYecKas
CBSI3b, HOJISIpHAs u HEMoJIsIpHas KOBAJICHTHasI CBS3b,
IEKTPOOTPULIATEIBHOCTh, MOHHAS CBSA3b, WOH, KATHOH, AaHUOH, CTENEHb
OKHCIICHUSI

32

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONHKCBIBATh W XapaKTepu3oBaTh TaONM4HYIO Qopmy [leprognueckoit
CHCTEMBl ~XMMHYECKHX OJICMEHTOB: pa3jinyarh TMOHATHS  «TJIAaBHAs
noarpymnma (Arpynmna)» u «nobouynas noarpynna (brpymma)y, «Mamsiey» u
«OOTIBIIINEY TIEPUOIBI

34

packpbiBaTh  cmbici  [lepuonuueckoro 3akoHa J[.M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPHUOJUYECKON 3aBHCUMOCTH CBOMNCTB
XMUMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit cucreme

3.5

COOTHOCHTB 0603Ha‘ICHH${, KOTOPBLIC UMCHOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH
CHUCTEMAa XHUMHYCCKUX JJICMCHTOB I[I/I MengeneeBa» ¢ 4YHCIOBBIMHU
XapPaKTCPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHWYCCKHUX 3JICMCHTOB (COCTaB n
3apsag dapa, o6mee YUCJIO  JJICKTPOHOBH  paCHpCACIICHUEC HUX IO
QJICKTPOHHBIM CJ'IOHM)

3.6

OoNpCACIIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

ONpCACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaJ'IeHTHaH n I/IOHHaH)B
HCOPraHNU4YCCKUX COCIUHCHUAX

9 KITIACC




Kona
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHHUSA OCHOBHOM
06pa30BaTeJ’lBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30B3HI/Iﬂ

IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkus»

1.1

pacKpbIBaTb  CMBICI  OCHOBHBIX  XMMHYECKHUX TIIOHSTHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJCKTPOJMTAYECKAS TUCCOLIUALINS, PEAKITTU
MOHHOTO OOMEHA, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIC U
HeoOpaTHMBIE PEAKIMH, OKHUCIHUTSIPHOBOCCTAHOBUTEIIBHBIE PEaKIIUH,
OKUCITUTENb, BOCCTAHOBUTEIb, OKUCIICHUE  BOCCTAHOBJICHUE, AJUIOTPOIIUS,
aM(}oTepHOCTh, XUMHUUYECKAasl CBSI3b (KOBaJIEHTHAs, MOHHAsS, METAJUTMUECKasl),
KpUCTAJUTMYECKasi PeméTka, CIUIaBbl, CKOPOCTh XUMUYECKOU peaKkiiuu

1.2

WIUTIOCTPUPOBATEL  B3aMMOCBA3b OCHOBHBIX XMMHYCCKHX MOHATUH W
MNPUMCHATH O3TU NOHATUA MTPHU OITMCAaHWU BEUICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh  YPaBHEHUS  D3JEKTPOJIUTHYECKOH JAMCCOLMAIMM  KUCIOT,
LIEJI0YEH U COJIEH, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIM MOHHOIO
oOMeHa

1.4

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIIHil
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITHX PeaKIHii

1.5

MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEAKIINU

Ilo Temam: «Hemertamipl W HMX COeOUMHEHUs» U «MeTamibl W UX
COETMHEHUS

2.1

XapaKTepU30BaTh (OMUCHIBATh) OOIMME M CrenudUUeckne XUMHYECKUE
CBOWMCTBA TMPOCTHIX M CJOXHBIX BEIIECTB, TOATBEPXKIasl OIHCAHHE
MpUMEpaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIUii

2.2

COCTAaBJIAATb YpaBHCHUA pCaKHHﬁ, MNOATBCPKAAOIINUX CYIIECTBOBAHHC
Te€HETHYECKOM CBA3U MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPpOrHO3HUpPOBATb CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU,
BO3MOXHOCTH IIPOTCKaHUA XHMHUYCCKHX npeBpameHI/Iﬁ B Pa3IMYHBIX
YCIOBHUAX

24

CJICZIOBATh MPABUJIAM I10JIb30BAHMS XUMUYECKOH MOCYI0N U J1a00paTOPHBIM
o0OpyJnOBaHMEM, a TakkKe IMpaBwiaM oOOpalleHus C BEUICCTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH 1O  BBITIOJIHEHUIO JIa0OPAaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJIYUYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucioro rasa)

2.5

MIPOBOJIUTH PEAKIMH, MOATBEPXKIAIOIINEe KaUeCTBEHHbIM COCTAaB Pa3IUUHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpPUA-, OpOMUA, HOIUL,
kapOoHat, ¢ocdar, cuiIMkar, cyabpar, THIPOKCHAUOHBI, KATHOHBI
aMMOHUS, HOHBl H3YyYEHHBIX METaIOB, HPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHSA U OKpYXKaroIias cpea»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSTHM: HI[K BCIICCTBA,




KOPpO3Hs METAJIJIOB

3.2

MPUMEHSATH OCHOBHBIE ONIEPAIIM MBICIUTEIBHON ACATEIbHOCTH — aHAJN3 U
CUHTE3, CpaBHEHHUE, 0000IICHHEe, CUCTEMATH3AIINIO, BBISBICHUE MPUIHMHHO -
CIICZICTBEHHBIX CBSI3€H — JUIS M3Y4EHHUS CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKnmii; eCTeCTBEHHOHAy4YHBIE METOJbl TMO3HAHWs — HaOJIIo/eHue,
U3MEpEHHUE, MOAETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XvMMuuM B KU3HU 4YelOBEKa. XUMHUS B CUCTEME HayK. Tema u
BeniecTBa. uznueckue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEUIECTB

1.2

ITonsgarue o METOJaX IIO3HAHUA B XHMMHHU. YucTteie BeieCTBa W CMCCH. CriocoOnbl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJNEKYJIbl. XUMHUECKHE 371eMEHTbl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U croxHbBIE BElIeCTBA. ATOMHO-MOJIEKYISIPHOE yUeHUE

1.4

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOcCHUTenbHass aToMHAas Macca. OTHOCHUTEIbHas
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuecTBo BemectBa. Monbs. MonsipHas Macca. B3anMoCBs3b KOJIMYECTBA, MACChl U
YuCia CTPYKTYPHBIX €IMHUIl BemiecTBa. Pacuérel 1o QopMylnaM XHUMHUYECKHUX
COEeIUHEHNN

1.6

®U3NYECKNE U XUMHUYECKUE SABJICHUA. XUMHYECKas peakius U €€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIECTB. XuMudeckue ypapHeHus. Knaccuduxamus XuMu4ecKux
peakiuii (CoeTuHEHUs, Pa3IoKEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOH, C MpaBUiIaMu
paboThl B JabopaTopuu U NMpuéMaMu oOpamieHus ¢ J1adbopaTOpHbIM 000PYyAOBaHUEM,
U3yueHHe M OmKcaHue (PU3MYECKHX CBOMCTB OOpa3llOB HEOPTaHWYECKUX BEIIECTB,
HaOmroieHue (u3ndeckux (IUIaBJICHHE BOCKA, TasHHE JIbJa, paCTHpaHHE caxapa B
CTYNKE, KUIICHHE ¥ KOHJCHCAIUs BOJABI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIIOTOH) SIBJICHHI,
HAOJIOJIGHUE H  ONHMCAHWUE TMPHU3HAKOB MPOTCKAHHWS XMMHUYCCKHX  PEaKIHUid
(pasznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHIOM Oapwus,
pasnoxxkenue tuapokcuna memu(ll) mpu HarpeBaHWM, B3aMMOJCHCTBHE XKelie3a C
pactBopom cosin meau(Il), m3ydeHue crnocoOOB paszeicHHss cMeceld (C MOMOIIbIO
Maruura, (QWIbTPOBAaHWE,  BBIIAPUBAHWE, JUCTHUIALHUSA,  Xpomarorpadus),
MPOBEJICHUE OYHCTKH TOBAPEHHON COJHM, HAOMIOJEHHE M OMHUCAaHHE pPe3yJIbTaTOB
MPOBEJICHUSI OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUe
Moenel MOJIeKy (IapoCTEP>KHEBBIX)

Baxueiine MNpEACTAaBUTCIIN HCOPIraHNYCCKNUX BCIICCTB

2.1

Bozayx — cmech razoB. CocTtaB Bo3ayxa. Kucinopoa — ajeMeHT U IpOCTOE BELLECTBO.
Haxosxnenue xucinoposia B Ipupoje, pusnueckue 1 XMMUYeCKHe CBOMCTBA (peakiiu
ropenusi). Oxcunsl. Ilpumenenne kucnopona. CrocoObl MOJydyeHHs KHCIOpoJa B
nabopaTopu M MpoMbIIIeHHOCTH. KpyroBopoT kucinopona B mpuponae. O30H —




AIIOTPONHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TennoBo#t 3(h(eKT XUMHUUECKON peakiyy, TEPMOXUMUYECKHE YpaBHEHHUS, DK30- U
SHAOTEPMHUUECKUE peakiuuu. TOIIMBO: Yrojdb W METaH. 3arpsi3HEHHE BO3.yXa,
yCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bomopon — sneMeHT W mpocToe BemiecTBO. HaxokaeHue BOIOpoJa B TPHPOJE,
(1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHHUC, CII0COOBI IMMOJIy4YCHUA. KucmoTer n
coum
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MonsipHblii 006EM Ta30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacelnienHsle u
HEHACBHIIICHHBIE pPacTBOPHI. PacTBOpUMOCTH BemecTs B BoJe. MaccoBass 1oJist
BEIIIECTBA B pacTBOpe. XUMHUYECKHe cBoiicTBa Bojabl. OcHOBaHus. Posib pacTBOpoB B
NpUpOJE€ M B JKU3HM uenoBeka. KpyroBopor Bojapl B mpupoje. 3arpsizHEHUe
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neopranmyeckux coeauHeHuit. Oxcunbl. Knaccuduxarms okcuaos:
coyieoOpa3ymomnire (OCHOBHbIE, KHCIOTHbIE, amM(pOTEepHbIE) U HeECoIe00pas3yroIIue.
Homenknarypa okcuaoB. @u3ndecKue U XMMUYECKHE CBOMCTBA OKCHIOB. [lonmydueHue
OKCHUJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3WYECKUE W XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tonydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukarmuss kucnor. Homenknmatrypa kucior. ®Puszndeckue u
XUMHWYECKHE CBOMCTBAa KUCIOT. Psgn axtuBHoctH MeTawwioB H.H. bBekerosa.
[Tonydenue KucCiIoT

2.9

Comu. Homenknatypa cosieil. @Du3NYECKHE U XUMHYECKHME CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'enetnueckas cBI3b MCXKAY KlIacCaMH HECOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XVUMHYECKUHN SKCIIEPUMEHT: Ka4€CTBEHHOE OIPENCIICHUE COIEPKaHUS KUCIOpOJa B
BO3/lyX€, MOJIy4YeHHe, coOOMpaHue, paclo3HaBaHWE M M3y4EHHME CBOMCTB KUCIOPOJA,
HaOJI0IeHUE B3aMMOJIEHCTBUS BEILECTB C KUCIOPOJOM U YCIOBHSI BOZHUKHOBEHMS U
IpeKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB M ONHCAaHUE
UX CBOMCTB, MOJydyeHHE, COOMpaHKe, PaclO3HABaHUE U M3yYE€HUE CBONCTB BOAOPOJA
(ropenue), B3ammojueilicTBue Bojgopona ¢ okcuaoMm  meau(Il)  (Bo3amokHO
UCIOJIb30BAHUE BUEOMATEPHAIIOB), HaOIOJIeHHEe 00pa3LoB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEJJOBAHUE OCOOEHHOCTEH PpAacTBOPEHHUS BEIIECTB C  PA3JIMYHOU
pPacTBOPHUMOCTBIO, INPUTOTOBJIEHUE PAcTBOPOB C OIPENEIEHHONM MacCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeETaUIaMH (HATpUEM U
KaJblMeM) (BO3MOKHO MCIOJBb30BaHUE BUAEOMATEPUANIOB), ONPEEICHUE PACTBOPOB
KUCIOT M WIeJoYed ¢ TIOMOLIbI0 HMHJIUKAaTOpoOB, MCCIEJOBaHUE O0Opa3loB
HEOPraHMYeCKUX BEIIECTB PAa3IMYHBIX KJIAcCOB, HAOIOJCHHWE M3MEHEHUS OKpacKH
MHJMKAaTOPOB B PacTBOpPax KHUCIOT M WLIEJIOYEH, U3yUYEHUE B3aMMOACHCTBHUS OKCHIA
Meau(Il) ¢ pacTBOopoM CepHOM KHCIOTBI, KHCIOT C METAUIAMM, pEaKLui
HEHUTpAIU3alliy, IIOJIyYUEHUE HEPAaCTBOPUMBIX OCHOBAHWMH, BBITECHEHHE OJIHOTO




MeTajla JIPYyruM M3 pacTBOPa COJM, PELIECHUE DKCIIEPMMEHTAIBHBIX 3a7a4 10 TEME
«BaxHeinmue Kiaccbl HEOPraHM4EeCKUX COEIUHEHUIN

IIepnognueckunt 3axkoH u [leproaudeckas cucteMa XUMUYECKUX demeHToB [1.1.
MemnpeneeBa. CtpoeHue aToMOB. XuMH4eckasi CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIE PEAKLIUN

3.1

[lepBble MOMBITKM KiIacCH(PUKAIMH XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX D3JEMEHTOB (ILEJOYHbIE M ILEJIOYHO3EMENbHbIE METAJUIbl, T'aJIOTEHBI,
WHEPTHBIE Tasbl). OJEMEHTH, KOTOphle OO0pa3yloT aM(pOTepHBIE OKCUIBl H
TUAPOKCHJIBI

3.2

Ilepnognueckuit 3akoH. llepuogmyeckas cucrema xumudeckux snemeHToB J[.H.
MenneneeBa. KopotkomnepuoaHass u jaiuHHOTNIeproaHas ¢opmel [lepuoaudeckoit
cucteMbl xummyeckux oanemeHtoB J.M. MenneneeBa. Ilepuoasl u  rpynimsl.
@uU3NYECKU CMBICII NOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIBI 2JIEMEHTA

3.3

Crpoenne atomoB. CocraB aToMHbIX sjaep. W3oromsl. Onektponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04EK aTOMOB MepBbIX 20 XUMHUUECKUX 31eMeHToB [leprnoanueckoit
cucteMbl [[.M1. MeHnneneeBa. XapakTepuCTHKa XHMHYECKOTO 3JEMEHTa II0 €ro
noJioxxkenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUSA pa)myca aTOMOB XUMHUYCCKUX 3JICMCHTOB,
MCTAINIMYCCKUX W HEMCTAIININYCCKUX CBOI>'ICTB 110 rpynnaM 158 HepnonaM. 3HaquHe
[Tepuoanueckoro 3akoHa U IlepuoauyYecKoil CUCTEMBI XMMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.M. MenpaeneeB — yu€HbI U rpakIaHUH

3.5

Xumuyeckass  cBsizb.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJIEHUS U BoccTaHOBIIeHUA. OKUCIUTENN U BOCCTAHOBUATEIN

3.7

XUMUYECKUI SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB BEILIECTB METANIOB U HEMETAaJIOB,
B3aUMO/ICHCTBUE TUAPOKCUA [IMHKA C PACTBOPAMH KHUCIJIOT M IIEI0Yei, MpoBeacHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA
(ropeHue, peakluu pa3ioKeHHs, COSAUHEHU )

9 KJIACC

Kox
1

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUSA

BemectBo 1 xXuMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. llepumommyeckass cucremMa Xumuyeckux dneMeHToB J[.H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJIUS, KAIbLUA U UX COCITUHEHUN B
COOTBETCTBUHU C IOJIO)KEHHEM 3JIEMEHTOB B Ilepuoauueckoil cuctemMe U CTPOCHUEM
MX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BUALl XUMHUYECKON CBSI3U. THIIBI KPpUCTATNINYCCKUX peIJ_IéTOI(,




3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOM PEIIETKH U BHUIA
XUMUYecKoi cBs3u. Knaccupukamuss u HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB
(MexTyHapoHas ¥ TpUBUAJIbHAS). XUMHUYECKUE CBOWMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KjaccaM  HEOPraHWYECKUX COCIUHEHHUM, TIEHETHYeCKas  CBs3b
HEOPraHUYECKUX BEIECTB

1.3

Knaccupukamuss XMMHYECKHX PEAKIHUH TI0 Pa3IMYHBIM IpU3HAKaM ([0 YHCITYy |
COCTaBy YYacCTBYIOIIMX B PEaKI[MH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHEHHIO
CTETICHEH OKHCJICHUS XHMHUYECKHUX 3JIEMEHTOB, IO OOpPaTHMOCTH, IO YYacCTHIO
Katajau3aTopa). JK30- U 3HJIOTEPMUYECKHE PEaKLUU, TEPMOXUMHUUYECKUE ypaBHEHHUS.
[ToHATHE O CKOPOCTH XUMHUYECKON PEAKIUN

1.4

[lonsitne 00 oOpaTHMMBIX M HEOOpPaTUMbIX XHMHUYECKUX peakiusx. I[lonstue o
TOMOTE€HHBIX U TE€TepOreHHBIX peakuusx. [loHsTHE O XMMHMUYECKOM pPaBHOBECHHU.
@akTophl, BIUAIOLUIME HAa CKOPOCTh XHMHUYECKOW peakuMu U TOJOKEHUE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE p€aKknuu, BJ'ICKTPOHHI)II\/'I OajlaHC OKHCIIUTEILHO-
BOCCTAHOBUTEIIBHOM  pEAKIHH. CocraBieHrWe  ypaBHEHMH  OKHUCIHUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOLMALMU. OJEKTPOJIUTBI W HEDJIEKTPOJIMTHIL.
KaTI/IOHBI, AHHUOHBI. MeXaHI/I3M aucconualiiu BEIICCTB C paSJ'II/I'-IHI)IMI/I BUIamMmn
xumudeckor cBsi3u. CreneHp auccommanui. CHUIbHBIE W CIA0BbIE AJICKTPOJIUTHI.
Peakiiun nonHoro oomMeHa. YcClioBHsI TPOTEKaHUS PEaKIiii HOHHOTO OOMEHa, MOTHBIC
U COKpalI€HHbIE MOHHBIEC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUH U COJICH
B CBETC TMPEICTABICHUNW 00 DSIEKTPOJMTHUECKOW aucconmanuu. KadecTBeHHBIC
peakuuu Ha noHsbl. [loHsITHE O THAPOIU3E COoJieh

1.7

XUMHAYECKUH SKCIIEPUMCHT. O3HAKOMIICHHUE C MOJCIISIMU KPUCTAIIIMYCCKUX peH_IéTOK
HCOPraHnM4CCKUX BEIICCTB — MCTAJIJIOB 1 HEMETAJIJIOB (Fpa(bI/ITa u aJ'IMaBa), CJIOKHBIX
BCIIICCTB (X.]'IOpI/II[a HanI/IH); HCCIICA0BAHHUE 3aBUCHUMOCTU CKOPOCTH XUMHWYECKOH
pEaKkuu OoT BO3I[CI>10TBPIH Pa3INIHbIX (baKTOPOB; HCCICA0BAHUE DJICKTPOIIPOBOJHOCTH
pPacTBOPOB BCHIECTB, IMpoHecca JUuCConraun KHUCIIOT, Luenoqeﬁ H coJeH (BOSMO)KHO
HCIIOJIB30BAHHC BI/II[COMaTepI/IaJ'IOB); IMPOBCACHUE  OIIBITOB, HIIHOCTPHPYIOIIUX
IIPpU3HAKKU IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTO 0OMeHa (o6pa30BaHHe OocCaaKa, BbIACICHHC
rasa, O6p2130BaHI/IC BOI[BI); OIIBITOB, WJUIIOCTPUPYIOIIHUX HNPUMEPBI OKUCIUTCIIHHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, p€akKuun pPasIoKCHUA, COG,Z[I/IHCHI/U{);
PacCiio3HaBaHUC HCOPIraHMYCCKUX BCIICCTB C ITOMOIIBIO KaYCCTBCHHBIX pCaKHI/Iﬁ Ha
HOHBI; PCHIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6H_[a$I XapaKTCpUCTHUKa I'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA ATOMOB, XapPaKTCPHLIC
CTCIICHU OKHCIJICHHA. CTpOCHI/IC )41 @mn%cxne CBOICTBa IMPOCTBIX BCHICCTB —
raJloreHoB. XHMHYECKHE CBOMCTBa Ha InmpumMepe XJjopa (BBaHMOﬂeﬁCTBHC C
MeTalllilaMH, HEMCTaJlJIaMH, H_IeJIO‘laMI/I). XJ'IOpOBO)IOpO,Z[. ConsHas KHUCJI0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC, IPUMCHCHUC. I[eﬁCTBHC XJIoOpa U XJIOpOoBOAOPOda
Ha OpraHu3M YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOKACHUEC B IPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CtpoeHne u (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U Cepbl. AJJIOTPONHBbIE MOAU(UKAIIMKM KHUCIOPOJA U CEpBI.
Xumuueckue cBoiictBa cepbl. CepoBOOPO, CTpoeHUE, (PU3MUECKHE U XUMUYECKUE
CBOICTBA. OKCI/II[LI CCPBbI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCUIOB. CepHa;{ KHCJIOTa,
¢u3nveckne U XUMUYECKHe CBOMCTBA (0OIIME KaK MPEICTaBUTENs Kiacca KUCIOT U
CHCIII/I(i)I/I‘-IGCKI/IG). XUMHUYeCKHe peakuuy, JCKamnue B OCHOBC IIPOMBIINIJICHHOIO
cnocoba mony4yeHusi cepHoil kucioTel. [lpumenennme. Comm CcepHOl KHCIOTHI,
KaueCcTBeHHasi peakius Ha cyiabdar-uoH. Haxoxaenuwe cepbl m €€ coeqMHEHUN B
npupojae. XUMHUECKOE 3arpsA3HEHHUE OKPYXKAIOLIEH Cpeabl COEAUHEHUSIMH CEpPbI
(KUCIOTHBIE  JOXKAM, 3arpsA3HEHUWE BO3QyXa M  BOJOEMOB), CIIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OOmast xapakrepucThka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIECHUS. A30T, pacpoCTpaHEHHUE B PUPOJE, PU3NUECKHE
U XUMHU4eckue cBoiictBa. KpyroBopot a3orta B npupoje. AMMHaK, ero pu3sndeckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHEe U npuMeHenne. Cou aMMOHUS, UX (GU3HYECKUE U
XMMHUYECKHE CBOMCTBa, nmpuMmeHeHue. KauecTBeHHas peakuusi Ha HMOHBI aMMOHUSL
A30THas KuCloTa, €€ nojydyeHue, Gpusndeckue u XuMU4Yeckue cBoicTBa (00mume Kak
IpeCTaBUTEN Kiacca KUCIOT M cnenuduueckue). lMcmonp3oBaHue HUTPATOB U
cojiel aMMOHHSI B KaueCTBE MHHEpAIbHBIX yAOOpeHHi. XUMHUECKOe 3arpsi3HEeHHe
OKpY)Kalollel cpeabpl COECOUHEHHMSIMM a30Ta (KHCIOTHBIE IO, 3arpsi3HEHHe
BO3/yXa, IIOYBBI U BOJOEMOB)
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®dochop, amnorponHbie Momudukanuu Gochopa, GUHMYECKHE U XUMHUYECKHE
cBorictBa. Oxcua ¢ocdopa(V) u dochopHas kuciora, GU3NISCKHE U XUMHUIECCKUE
CBOWcTBa, mosydeHue. Vcmonb3oBanue QocdaroB B KauecTBe MHUHEPAITBHBIX
ynoOpeHuit

2.5

OO6mras xapaktepucTuka ieMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIepohd, aUIOTPONHbIe MOIAU(pHUKAIUY,
pacnpocTpaHeHue B npupoje, Gu3NyecKue M XUMHUYECKHEe CBOMCTBa. AAcOpOLHUs.
KpyrosopoT yrinepoaa B npuposae. OKCHUibl yriiepoia, ux pusniyeckue 1 XuMu4ecKue
CBOMCTBa, JIEHCTBME Ha IKUBBIE OPraHU3Mbl, TOJy4YeHHE U MpPHUMEHEHUE.
DKoJoru4eckre mpoOsieMbl, CBsA3aHHbIE ¢ okcuaoM yriepona(IV); rumotesa
rJ100aTBbHOTO MOTEIUICHUSI KJIMMAaTa; MapHUKOBBIN 3¢ dekT. YronbpHas KUcIoTa U e
comu, uX (U3NYECKME M XUMHUYECKHE CBOWCTBA, IOJyY€HHE U TIPUMEHEHHUE.
KauectBennas peakuus Ha kapOoHar-uoHbl. Mcmonb3oBaHue kKapOOHATOB B OBITY,
MEHIIMHE, TPOMBIIIJICHHOCTH U CETbCKOM XO3SICTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpPraHUMYCCKUX BCUICCTBAX KaK O COCAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJI, I'NIMOCPUH, YKCYCHAasd KI/ICJIOTa).
Hx cocTtaB U XMMHUYECKOE CTPOCHUC. [ToHsITHE 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX:
Kupax, 6CJ'IKaX, YrJIeBOJax — U UX pOJIK B JKU3HU YCIIOBCKA. MaTepI/IaJ'IBHOC CIANHCTBO
OpPraHU4vYC€CKUX U HCOPTAHNICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJYYEHHWE U IPUMEHEHHE.
Coenunenus kpeMHus B pupoje. Obuue npenctapieHus o0 okcuae kpeMuus(IV) u
KpeMHHMEBOH kuciore. CuiIMKaTel, HUX HCIOIb30BaHHE B OBITY, MEIUIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIH_II/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBIZ KepaMI/IKa, CTCKIIO,
IeMeHT, OeToH, keme3o0eToH. [Ipobrembl  Ge30MacHOrO0  MCHOJIB30BAHUS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3LO0B HEOPraHMUYECKUX BEIECTB, CBOMCTB
COJISHOM KHCJOThI; NPOBEACHHE KAuyEeCTBEHHBIX pEakUil Ha XJIOPHUJI-UOHBI U
HaOJIO/ICHUEe TPU3HAKOB HMX MPOTEKAHUS; ONBITHI, OTpaKaroulue (QHU3MUECKUe |
XMMHMUYECKHUE CBOICTBA TaJIOTEHOB U HMX COEJUHEHUH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJIEHHE C o0OpaslamMu XJIOPUIOB (TAJOTEHHUIOB);
03HaKOMJIEHHE C o0Opa3lamu cepbl U €€ COCAMHEHUSAMU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATepHasoB); HaOMIOJEHUE Tpoliecca OOyriMBaHUS caxapa IMOJl JIEHCTBHEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHCJOTHI; HM3YYEHHE  XUMHUYECKHUX  CBOMCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, IPOBEACHUE KAYECTBEHHOW peakIUu Ha cyab(art-
WOH U HalOmo/ieHue MpHu3HaKa e€ MpOTeKaHWs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HUX COEAUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMAaTeprasoB), oOpasmamMu a30THBIX M (POocPOpHBIX ymOOpeHHit; MOTydeHUE,
coOupaHue, pacro3HaBaHHE€ M HM3y4eHHE CBOMCTB aMMHakKa; IpPOBEJICHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (ocdaT-UOH U W3ydeHUE MPU3HAKOB UX
MIPOTEKAHHUs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MENbIO
(BO3MOXHO HCMOJIb30BAHUE BHJICOMATEPHAIIOB); HU3y4CHHE Moienen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, ¢QymiepeHa; O3HAKOMIIGHHE C
MPOLIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJydyeHHE, cOOMpaHHe, paclio3HaBaHWE M H3y4eHHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJECHUE KAaYeCTBEHHBIX peakiuil Ha kapOoHaT- U
CHJIMKAT-UOHBI U N3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIyKIIHEn
CHWJIMKaTHOM MPOMBIIIJICHHOCTH; PpEHICHHE SKCIEPUMEHTAIbHBIX 3aJady [0 TeMe
«Baxneliue HeMeTauIbl U UX COSAUHEHUSD)

MeTannsl 1 ux COCINHCHUA

3.1

OO0mrasi xapakTepPUCTHKAa XUMHYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
noJioxkenus B [lepuoandeckoi cucreme xumuyeckux aementoB .M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHE MeTauioB. MeTauimueckas CBs3b W MeTajuIMuecKas
KpHUCTaJUIMYECKas PeII€TKa. DICKTPOXUMUYECKUHN Psijl HAIPSHKEHUH METaJIJIOB

3.2

Ousnyeckue M XUMHYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOTy4eHUS
MeTtaioB. [loHsATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT
koppo3uu. CriaBsl (CTalb, UyryH, JIOPATIOMUHUN, OPOH3a) U X IPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH

33

H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOXKCHHE B HepHOHquCKOﬁ CUCTCMEC XHUMHUYCCKHX
9JICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HUX aTOMOB; HAXOXIACHHUC B IIPUPOJEC.
dusznueckue U XUMHYECKHUE CBOMCTBa (Ha IpuUMEpPE HATpUA U KaJ'II/IH). OKCI/II[BI u
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHCHI/IC IIEIOYHBIX METAIJIOB M UX COCOUHEHUI
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[llerouyHO3EMENBHBIE METAJUIBI MAarHUM U KaJIbLUHK: MOJIO)KEeHHE B llepumoamyeckoi
cucreme xumMuueckux dneMeHtoB J[M. MenneneeBa; cTpoeHHe HX aTOMOB;
HaXOXJeHUE B npupojae. PU3ndYecKkue U XMMUYECKUE CBOMCTBA MAarHus M KaJbLMs.
Baxneiiimue coequHeHHUs Kanblus (OKCHA, THAPOKCUA, coyn). JKECTKOCTh BOIBI H




crocoObl €€ yCcTpaHeHus

3.5

Antomunuil: nonoxenue B Ilepuoauueckoii cucreme Xxumudeckux anemeHTos J[.M.
MenpeneeBa; CTpO€HHE aTOMa; HaXOKJIACHUE B Ipupoze. PU3nUecKre U XUMUYECKUE
CBO¥cTBa amOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHIA ¥ THAPOKCHIA ATFOMUHHS

3.6

Kenezo: mnosoxenue B Ilepmommyeckoil cucremMe XuMHYECKHUX 3ieMeHToB J[.H.
MenzeneeBa; CTpoOeHHE aTOMa; HAXOKJIEHUE B Ipupoie. PU3nyecKkue U XUMHYECKUE
cBoiicTBa xxene3a. Oxcupl, ruapokcuasl u conu xeneza(ll) u xxenesa(Ill), ux cocras,
CBOMCTBA U MOJIY4ECHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMi METAJJIOB U CILIABOB, MX
(u3MYECKUMHU CBOMCTBAMU; M3YUYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOKHO
HCI0JIb30BAHNE BUJICOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOJEHCTBHS OKCHUJIA KabIUs
U HaTpusi C BOAOM (BO3MOXHO HCIOJb30BAaHUE BUJICOMATEPUANIOB); MCCIIEIOBAaHUE
CBOMCTB >KECTKOW BOJBI; TMpoIlecca TOPEHHS jKejle3a B KHUCIOpojae (BO3MOKHO
HCI0JIb30BAHNE BUAECOMATEPUAJIOB); MPU3HAKOB NMPOTEKAHNS KaUYECTBEHHBIX peaKIuil
Ha MOHBI (MarHus, Kajdblus, allOMUHMS, HKUHKa, xene3a(ll) u xeneza(Ill), menu(Il);
HaOJI0/IEeHNE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPUS, KaIus
U Kaiplug (BO3MOXHO HCIOJIb30BaHHE  BHJAEOMATEpUalOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUIPOKCHJA AQTIOMHUHUS W TUAPOKCUIA LMHKA; pPELIECHUE
SKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHelne MeTaibl U UX COeAMHEHUS»

XUMUS 1 OKpYXarolas cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. BemniectBa u Marepualibl B OBCEIHEBHOM KU3HU
YyenoBeka. XUMHs M 37I0pOBbe. bezonmacHoe MCHOIb30BaHUE BEIIECTB M XUMHYECKUX
peakuuii B ObITy. [lepBasi mOMOIIb TPU XUMHYECKUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTUYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouen
cpenbl IIJIK. Ponp xumum B pemieHUM 53KoJIoTHYeckuX mpoosieM. [IpupomHbie
WUCTOYHUKU YIJIEBOJOPOAOB (Yrojb, HOPUPOJHBIA ra3, HE(PTb), MNPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE OO0pa3loB MaTepuayioB (CTEKIIO, CIUIABbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHUH NPUPOJBI, TOHHUMaHHE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XHMHYECKOM HaykKu Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KyJabTyphl W  MPaKTUUYECKOM
NeSITEIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOTO O0IECTBA; TOHUMAHUE
MEeCTa XMMUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METOJAaxX IIO3HAHUS, B TOM YHUCJIE HKCIEPUMEHTAIBbHBIX U
TEOPETUUECKUX METOJIaX MCCIETOBAHUS BEUIECTB M M3YYEHHS] XUMUUYECKUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHHST aTOMOB
U MOJIEKYJT

1.3

o chepax mpodecCHOHATBHONW ACSITEIBHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTH)KCHUSIX
XHUMUYECKON HAyKH, YTO MO3BOJUT OOYYAIONIUMCS PacCMAaTpUBATh XUMHIO
Kak chepy cBoeil Oymymied mpodecCHOHaTbHON NeATeILHOCTH U CAENaTh
OCO3HAHHBIN BBIOOP XMMHUHU KakK MPOQUIFHOTO MpeAMeTa MpHU Tepexoie Ha
YPOBEHB CpeIHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHUYECKUX 3HAHHUU U YMEHHUE IIPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

Ba)KHEHIIINE XMMHYECKUE MOHATUS: XUMUUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CIJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOIHOPOIHAS
CMECh, OTHOCHUTENIbHbIE aTOMHAasi U MOJIEKYJSpHasT Macchl, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJSPHBIA O0BEM, OKCHUJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpelHsisl), XUMUYECKasl peakius, Peakiuu COCAMHEHUS,
peaKIuy Pa3iokKEeHUs, PeaKIUU 3aMelICHUs, peaKuu OoOMeHa, TerIoBOM
a¢deKT peakuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIIMH, pacTBOP, MaccoBas
JIOJIsi XUMUYECKOTO 2JIEMEHTa B COSAMHEHUHU, MAaCCOBasi JIOJS U MPOLIEHTHAS
KOHIIEHTpAllUsl BEIIECTBA B PACTBOpE, SIAPO aTOMa, JJIEKTPOHHBIM CIOU
aToma, aToMHas oOpOWuTamb, paguyc aroma, BaJIEHTHOCTb, CTEIEHb
OKHCIICHUs, XUMHYECKasi CBs3b, DAJIEKTPOOTPULATENBHOCTh, MOJISIPHAS W
HEMOJISIPHAsT KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAs,  MeTaJuIMuecKas,
MOJIEKYNIIpHAsi), WOH, KATHOH, AaHWOH, OJIIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAST ~ JUCCOLMAIMS,  PEaKIU  HOHHOTO  OOMeEHa,
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu, OKHUCIIUTETTh u
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, HJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00paTUMbIC I HEOOpATUMBIC PEAKIIUH, CKOPOCTh XUMUYIECKOM
peakuuu, katanuszatop, [IJIK, koppo3us MeTamioB, CriaBbl

2.2

OCHOBOIIOJIATAIOIIMUE  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckui 3akoH [[.M. MeHueneeBa, 3aKOH TMOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHas TEOpHsl, TEOPHS
JIEKTPOJUTHYECKON JUCCOLMALIUN

Brnanenue ocHoBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCJIE MHUHEPAJbHbIE YAOOPEHHS, METAUIBI W CIUIaBbl, MPOJYKTHI
nepepaboTKH MPUPOAHBIX UCTOYHHKOB YIIIEBOJIOPOIOB (YIJis, TIPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SIMCTBE, HA MPOU3BOJICTBE U MOHUMAHNE
3HAUEHUS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHW3Ma 4YelloBeKa; yMEHHE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUUYECKUX MPOIECCOB HA OPraHu3M
YeJI0BEKA U OKPYKAIOILYIO IPUPOJIHYIO Cpeny

3.2

YMEHHE UHTErpUPOBaTh XMMUUECKHE 3HAHUS CO 3HAHUSMU JAPYrUX YUeOHBIX
MpEAMETOB

3.3

HaJu4yue ombIiTa padoThl C pa3IMYHBIMU HCTOUYHHUKAMHM HMH(OpPMAIUH IO
XUMHHM  (HayyHas W  HAy4yHO-TIOMYJspHas  JIUTEparypa, CIIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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yMEeHHE OOBEKTHUBHO OIEHUBaTh HMHGPOpPMAIMIO O BEIIeCTBaX, HX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUU U YMEHHE HCIIOJIb30BaTh €€
JUIS pellleHrs yueOHO-I03HABaTENbHbIX 3a/1a4

Bnagenue ocHoBamMu MOHATHMHOIO ammapara ¥ CHUMBOJIMYECKOTO SI3bIKA
XUMHH JUIS COCTaBJICHHUS (POPMYJI HEOPraHMYECKUX BEUIECTB, ypaBHEHUU
XUMHUYECKUX PEAKIUi; ocHOBaMH xumudeckoi HomeHKIaTypel (IUPAC wu
TPUBUAIILHOM)

YMmenue oObSICHATH CBS3b MOJIOKEHUs eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX
JJIEMEHTOB (CocTaB H  3apsii  sAapa, o0Illee YHCIO 3JIEKTPOHOB),
pacrpefieieHueM DIIEKTPOHOB IO JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbIIUS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
JJICMCHTOB (pazmyc aToMma, BHGKTpOOTpI/IHaTeHBHOCTL), IpOCTBIX H
CJIOXKHBIX BECIICCTB OT ITOJIOKCHHA 3JICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMC (B
MaJIbIX TIEpUOJaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINUN




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX IIEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOU CBSI3U M THUIT KPUCTAITMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapaKkTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHMI)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEITh
9 YMeHue xapakTepru3oBaTh (pU3MUecKre U XUMHYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOJAOPOJ, rpaduT, aiMas, KpEMHHHU,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KaIHA, MATHUH, KaIbIHHA, aTFOMUHUH,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI WM THUAPOKCHUABI MeTamioB [-ITA
9.2 rpyn, antomunus, meau (1), nunka, sxenesa (11 u I11), oxecuast yrnepona (11
' u IV), xpemuus (IV), azora u ¢ochopa (Il u V), cepsr (IV u VI),
CEepHHCTasi, cepHas, a30THCTas, a30THas, QocdopHas, yrojabHas,
KpEMHHEBasl KMCJIOTa U UX COJIH )
MMPOTHO3UPOBATh U XapaKTePHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TMPOTEKAHWS XUMHUYECCKHX TPEBpAIICHUN B
Pa3TUYHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJSPHbIC ¥ HOHHBIC YPAaBHEHUSI PEaKIIMil, B TOM
qucIe:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTFOCTPUPYIONTUX XHMHYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB (TPYIIN)
' HEOPraHMYECKHUX BEIECTB
10.4 MTOITBEPIKIAIOIIHNX TEHETHYECKYIO B3aMMOCBS3h MEXK1y HUIMHU
11 YMeHue BBIUUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHTEJILHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
’ JIOJII0 XUMHYECKOI0 3JIEMEHTA B COCIUHCHUU
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB
114 M0 ypaBHEHHSIM XMMHMUYECKUX PEaKUUNd U HAXOJIUTh KOJMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4yHOTO TIO3HAaHUS (HaONIO/IeHUEe, H3MEpPEHHeE,
2.1 OKCMIEPUMEHT, MOJICIUPOBAHNE) MPU H3YYCHHUU BEIIECTB U XUMHUYECKUX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy U MPEATOXKUTh MYyTH €&
peleHus
122 0e3omacHOl paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION H

1a00paTOPHBIM 000pyIOBaHHEM




12.3

MpaBWJIaMH 0€30TacHOTO OOpalieHus C BEIIECTBAMHU, UCIOIb3YEeMBIMU B
MOBCEIHCBHON KU3HU, TPaBHJIAMH TIOBEICHUS B IMENAX COepeKeHus
310pOBbSl M OKPYXKAlOWIEW NPUPOJHOM CpeAbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3CUCTBUSI HA JKUBbIE OPraHU3MbI ONPEEIEHHBIX BEIECTB,
crioco00OB YMEHBIIICHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS

13

Hamuane IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA MW OCYHICCTBJICHUA
CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB:

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU M XUMHYECKHUMH SBJICHHUSMU; OIIBITHI, WILTIOCTPHPYIOIIHE
MPU3HAKY IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MIOJIy4E€HUE KUCIOPOJa M U3YyYCHHE €r0 CBOMCTB; IOJIY4YCHHE BOJAOpOJA U
U3Y4YECHHE €r0 CBOMCTB; IOJY4YEHHE YIJIEKMCIOIO ra3a U H3Y4YECHHE €TI0
CBONCTB; MOJy4YE€HNE aMMHAKa U U3y4EHHUE €0 CBOMCTB

13.4

MIPUTOTOBJIEHUE  PAacTBOPOB €  ONPENEIEHHOM  MacCoOBOM  JIOJIEd
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHodTanenHa)
JUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT M IIEI0YeH

13.6

HCCIICIOBAaHUE M ONMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB; HM3Yy4YCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHJIAMH
METaJUIOB, PACTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJIydeHHE HEPACTBOPHMBIX OCHOBAHWI; BBITECHEHHE OJHOTO MeTajia
IpYrUM W3 pacTBOpa COJH; HCclenoBaHne aM(OTEPHBIX CBOMCTB
THJIPOKCUIIOB ATFOMUHUS U IITHKA

13.7

pelieHrne HSKCHEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxnennne HeMeTaluIbl ¥ UX COSIUHEHND»; «BakHeHe MeTalllIbl U X
COEIMHEHUS

13.8

XUMUYECKHE SKCIIEPUMEHTHI, HWUTFOCTPHPYIOIINE TPU3HAKU TPOTEKAHUS
peakiuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPax MOHBI: XJIIOPHUI-, OPOMHII-, HOAUI-, Cynbdat-, hocdar-,
KapOOHAT-, CHIIMKAT-aHUOHbI, THIPOKCHJI-UOHBI, KATHOHBl aMMOHHWSI,
MarHus, KaJbIUs, aTOMUHHUSI, >keneza (2+) um kemeza (3+), memu (2+),
IIMHKA

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3UM MCKAY PCalbHO H8.6HIO,I[8.€MBIMI/I XUMHUYCCKUMH
ABJICHUAMU W IIpoHCCCaMHu, IMPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSICHATH MIPpUYNHBI MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEBI U MOJICKYJIBI. Xumunueckue 3iaeMeHTBEI. CHMBOJIBI XMMHYECKUX 3JIEMCHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSAHCTBA coCtaBa  BCHICCTB. OTtHOcCHTEILHAS aTOMHas Macca.
OtHocHTeILHAS MOJICKYJIdpHasA Macca. MaccoBas J0JI1 XUMHYCCKOT'0 DOJIEMCHTaA B
COCAMHECHNN

1.5

KomuuectBo BemectBa. Monb. Mousipuas macca. MousspHbiii  00bEM  Ta30B.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUIL] BEIICCTBA

1.6

DU3NYECKUE U XUMHUYECKUE SABJICHUA. XUMHUYECKas PeaKiusa U €€ NMpU3HAKA. 3aKOH
COXpPAHEHUS MAaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

[lepnoanueckuit 3axkoH u Ilepumonnueckas cucremMa XMMHYECKMX 31eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuomumueckass cucrema XUMHUYECKHX 3nemeHtoB JI.U.
MenneneeBa. Ilepuonpl u rpynnbl. PU3HYECKUN CMBICT TOPSIKOBOIO HOMEpA,
HOMEPOB NEPUO/Ia U TPYIIIIbI JIEMEHTa

2.2

Crpoenne atomoB. CoctaB aroMHbIX fAnep. WM3otombl. OnexktpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YEK aTOMOB TepBbIX 20 XuMUUecKkux aieMeHToB [lepuoanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMHUUYECKHX D3JIEMEHTOB IICPBLIX TpéX
IepruoaoB, Kajausi, KaJbI s (paz[I/cha aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METAINIMYECCKUX N HEMCTAJNIMYCCKHUX CBOI>'ICTB) Hn ux COCI[I/IHGHI/II\/'I B COOTBCTCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsi3b.  KoBajeHTHas  (MOJsipHas W HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEIHPHOCTh XUMHUECKUX 3J1eMEHTOB. MoHHas cBsi3b. Meramnueckas
CBSI3b

3.2

Tumnsr KpHUCTATNINYCCKUX peH_IéTOK (aTOMHa}I, HOHHas, MeTaJ'IJ'II/ILIeCKaSI), 3aBUCUMOCTDb
CBOMCTB BEII[ECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJA XUMHUYECKOH CBA3H

Baxwueiiiune NpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramner u ux
CO€OUHEHMS. MeTaibl U UX COSIMHEHUS

4.1

Knaccupukanuss W HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHHA: OKCHUJIOB
(conmeoOpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HECOJIEOOpa3yIoIIue;
OCHOBaHMH (IIEIOYM U HEPACTBOPUMBIC OCHOBAHUSI); KUCIOT (KUCIOPOJICOACPIKAIIUEC




1 OECKHCIIOPOAHBIE, OJJHOOCHOBHBIC H MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX)

du3znyeckue M XMMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-HEMCTAJUIOB: BOJ0POAA,

4.2 XJI0pa, KHCIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs
@u3nYeCKUe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAUIOB: JIMTHS, HATpUS,
4.3 Kalusl, MarHus W KajiblMs, aJlOMUHUS, Kene3a. OJIEKTPOXUMMUYECKUN psij
HaNpsHKEHUM METAJIOB
44 ®u3znyeckue M XUMHUYECKHE CBOWCTBAa BOJOPOJHBIX COEIUHEHHH HEMETaJIOB:
' XJIOPOBOJOPOJa, CEPOBOJOPOIA, AMMHUAKA
duznyeckue U XUMUYECKHe CBOMCTBa oKcuaoB HemeramioB: cepol (IV, VI), asora(ll,
4.5 IV, V), dochopa(ll, V), yraepoma(ll, 1V), xkpemuusa(IV). Ilomyuenue oOKcHIOB
HEMETAJIJIOB
16 Xumunyeckue cBoiictBa okcuaoB: MeramioB IA-IIIA rpymnmn, umnka, menu(Il) u
xeneza(ll, III). [Tomydyenne okcUI0B METAIIIOB
XUMHYECKHUE CBOMCTBAa OCHOBaHMA ¥ aMQOTEPHBIX THUIPOKCUIOB (Ha MpUMEpe
4.7 TUAPOKCUIOB aTIOMUHUSA, Kele3a, IMHKa). llomydeHne ocHoBaHUM U aM(OTEPHBIX
TUIPOKCUIOB
OO0ue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJIHOHM, CEpOBOJOPOIHOM,
43 CEpPHHUCTOM, CEpHOHM, a30THOM, ¢ocPopHOH, KpeMHUEBOU, yroapHOH. Ocobbie
' XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. [lomydyenue
KHCIIOT
4.9 OO6mue XuMHUIeCKre CBOMCTBA cpeHuX coiel. [lomyduenue coeit
410 [lomyuenue, cobupanue, pacrmo3HaBaHHE BOJOPOJAA, KHUCIOpPOJa, aMMHUaka,
YTJIEKUCIIOTO Ta3a B JIabopaToOpUu
411 [Tonyyenne amMmmuaka, CEpHON W a30THOW KHCJIOT B MpoMbIIIIeHHOCTH. OOrue
' CHOCOObI MOJTYYESHHSI METAJIIOB
4.12 I'enernueckas cBsI3b MKy KJIaCCaMH HEOPraHUYECKUX COCTUMHEHUHN
5 XUMHUYECKUE PEAKIUN
Knaccudukanuss XUMHUYECKUX pEaKIUil MO pPa3IUYHBIM IpU3HAKAM: MO0 YUCTY U
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3D (PEKTy, M0 U3MEHEHUIO
CTENEHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB
50 TemnoBoil »pdeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' SHIOTEPMHUUECKHE peakuu. TepMOXUMUYeCKue ypaBHEHUS
OKHCIIUTETbHOBOCCTAHOBUTEbHBIE peakiuu. OKHCIUTEIM U BOCCTAHOBHUTEIIH.
5.3 IIpoueccel OKHCJICHHUS u BOCCTAHOBJICHHSI. ONEeKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
5.4 Teopust snexkTposnTHYECKONW aucconnanuu. KaTHOHBI, aHMOHBL. OJEKTPOJIUTHL U
' HEeRNEeKTPoIUThl. CuilbHBIE U ci1a0ble A1eKTPOaUThl. CTeneHb JUCCOLMAluU
55 Peakiiun moHHOTO 0OMeHa. Y CIoBUS MPOTEKaHMsI peakiii HOHHOro oOMeHa, MOJIHbIE
' U COKpalIEHHbIE HOHHBIE YPABHEHUS PEAKLUil
6 XUMHs U OKpy’Karolas cpeja
6.1 BemectBa u Marepuansl B MOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe




WCIIOJIb30BAHME BEIECTB U XUMHUYECKUX peakuuil B iaboparopuu u ObiTy. IlepBas
IIOMOIIb IIPA XMMUYECKUX OKOTaX U OTPABJICHUSX

XUMHYECKOE 3arpsi3HEHUE OKpYyKarolel cpeibl (KUCIOTHBIE IO, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mnpenorBpamieHus IlpenenbHas

6.2 nonyctuMas koHuentpauus BemiectB  (IIJJK). Ponp xumum B pelieHuun
HKOJIOTUYECKUX TPoOIeM. Y CHiIeHne TapHUKOBOTO (P deKTa, pa3pylieHne 030HOBOTO
ciost
[Ipumenenue cepsl, a3oTa, pocopa, yriepona, KpeMHHUSI U UX COETUHEHUI B ObITY,
MEJMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHnenue mertannoB u

6.3 CIUIaBOB (CTajb, YYT'YH, JIOPATIOMUHUNA, OpOH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coemuHeHui. [loHsTHE O KOPPO3WUM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBINA ra3, HEPTh), IPOAYKTHI
uX rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATUS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, STWJIEH, alleTUIEeH, 3TaHOJI, TJUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBaX: >KMpax, OelKax, yrieBojax — M HUX
POJIK B )KM3HH YeJIOBEKa
7 Pacuérnr:

7.1 o hopMysTaM XUMHUYECKUX COCTUHECHUN

7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YUUTEJIA

* EnuHoe COACPIKAHUC 06IJ_I€FO 06pa3013aH1/151. MGTOI[I/IIICCKI/IG MaTcpualibl. -

https://edsoo.ru/metodicheskie-posobiva-i-rekomendaczii/

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
* bubnnoreka nugppooro oOpazoBaTeIbHOTO KOHTEHTA -

https://urok.apkpro.ru/

* SIKnacc - nmudgpoBoit o0pazoBaTeIbHBIN pecypc IS KO -

https://www.yaklass.ru/

* MocKOBCKasi 3JIeKTpOHHas IIKoa - https://uchebnik.mos.ru/main

* [Inatdopma s nposenerus OauMuan U KypcoB «OITUMITHYM) -
https://olimpium.ru/

e MopTan «O6pasosapuym» - https://obr.nd.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B42744713762551194213577786349843698199248870624
Bnageney KopoBoea HaTanka CepreeeHa

OedcTevTened C 29.09.2025 no 29.09.2026



http://www.tcpdf.org

		2026-09-07T08:43:59+0500




