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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMHUM OCHOBHOTO 00miero ooOpa3oBaHus (yriayOJEHHBIN
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOl paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo XuMuM pa3zpaboTaHa C LETbI0 OKa3aHUS METOAMYECKOM
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMeTa, onpenenseT 00s13aTeIbHOE MPEIMETHOE COJIEP)KAHUE, €r0 CTPYKTYPY IO
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocobOeHHOcTel oOywatomuxcs. B mnporpaMme 10 XMMHUHM — YUHUTHIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-TO3HABATEILHOM  JIEATEIHLHOCTH
00y4aromierocs: Mo OCBOEHUIO0 Y4eOHOT0 COJepIKaHUS.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYy4YalOIIMUXCS, HAa NPOJOJDKEHHWE OOydYeHHs Ha YPOBHE CPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPUPOJE, O IMyTAX PEIICHUS TI00aNbHBIX MPOOJIEM YCTONYMBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CcaMOpa3BUTUS U
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4arolIuXxcs, HABBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIWMBIX KakK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MIPEACTaBICHUNA O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTAlloM B
(OopMHUpPOBAaHUY E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYaIOLIUXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
COJIep>KaHMsI TIpeAMETa, KOTOPBIA SBISETCS TMEeAarorudecku aJaanTUPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPraHUYeCKON XHWMHH, OCHOBOIIOJATAIONIUX MPEJICTABICHUN OOIIed XUMUU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI TTOHATUN O XUMHUUECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

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

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

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnueckux 3HAHUN IOJOKEHBI ASMIMUPUYECKH IOJYUYCHHBIE
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOEGHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue coaepaHusi MPOTPAaMMBl MO0  XUMHUU  MPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAaHA Ha COXpaHEHHE (QYyHIAMEHTAJIbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIASl M TPAKTHYECKash HAMPaBICHHOCTh OOY4YEHUS XUMUH,
muddepenumanusi  00yyeHHUs,  BKIIOYAKOMas  OpOPUIbHYIO  MOATOTOBKY



oOydarommxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHHs B IPO(UIBHBIX KJIaccax.

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNUE BOZMOXHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOsSBUTb CBOM HMHTEJUIEKTyaJIbHbIE W TBOPYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOJIOKEHUST 00pa30BaHMsl U JaJIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BaTENbHBIX OPraHU3alMsgX, PeaTu3yIolIuX MPOrpaMMbl
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pa3oBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJIEHHOM YpOBHE,
peanu3yroTcsl B mpouecce GopMUpPOBaHUS 3HAHUN OCHOB XMMMYECKOW HAyKU Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajiaya ydeOHOTrO
peaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUN — BOKHEUIIINX
(baKkTOB, MOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJlaM TO3HaHUS TMpPU U3YYEHMHM BEIIECTB U XMMHYECKUX PpeaKIui,
(dbopMHUpOBaHUYU W Pa3BUTHM MO3HABATENBHBIX YMEHUN U CIIOCOOOB JEATEIHLHOCTH
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U O0IIEH KyJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKH3HU;

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

npuoOIIeHre OOydYarImMXcsl K CaMOCTOSTSIBLHOM ITO03HABAaTCIIBHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH W OICHUBATH SBJICHUS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMUHU, TPUMEHATh WX MPU pPEHICHUU MpoOJieM B TMOBCEAHEBHOW KU3HU U
TPYZIOBOU AEATEIBHOCTH;

pa3BuTHE y OOydYalolmMXCs HMHTEpeca K M3YyYCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBA3aHHBIM C XUMHUEW, MOTHBAIUs K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPO(UIIS U HAMIPABICHHOCTH JalIbHEHIIIET0 00yUYeHu I,

OCO3HAHUE LEHHOCTU XMMHUYECKHUX 3HAHUM B JKM3HU YEIIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATHE HAEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEAE U 310POBBIO JIKOJIEH;

npuoOpeTeHne O0yJaroIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIUI), HEOOXOIUMBIX JIJISI Pa3IMUYHBIX BUJIOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydyeHue yuyeOHOTO npeaMera «XuMus» oTBoauTcs 1o 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJlel0), Bcero 272 vaca 3a JiBa roja o0y4eHus..



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUs B CUCTeMe Hayk. Tema u
BemiecTBa. Dusznueckne W XUMUYECKHE CBOMCTBA BEIECTB. ArperaTHbIC
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
MO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluncieHue. [IpeacraBieHnuss 0 HAyYHOM IMO3HAHMM HA TEOPETUUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue 0 mMeromax paboOTHl ¢ XUMHUYECKHUMU BemiectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHOoro oOpamieHusi c
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, IPUPOJIHBIE BOJIBI, TOPHBIE TTOPOABI U MUHEpalbl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemecrBa MOJEKYJISPHOTO W HEMOJEKYISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OnpeaeneHue BaIECHTHOCTU 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BAJEHTHOCTH 3JIeMEHTOB. OTHOCHUTENbHAasi aTOMHasi Macca.
OTHocuTeNnbHAs MOJIEKYIJIsIpHAas Macca. MaccoBas 10Js1 XUMUYECKOr0O 3JIEMEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemecrBa. Moisib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 107
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUEe U XUMUYECKUE SBJICHUS. XUMUYECKasl PEAKIHS U €€ MPU3HAKU.
VYcoBus MPOTEKaHUsSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MAacCChl BEIIECTB.



AToMHO-MoneKkynsipHass Teopus. KusHp u npesrensHocTh M.B. JlomoHOCOBa.
XuMudeckue ypaBHEHHUs. TUIIBI XUMUUYECKUX pPeakiuil (COeAUHEHUsI, Pa3JIOKEHMUs,
3amelnieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE HM3Yy4YCHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKOW TOCY/IOoM, ¢ TmpaBuiaMud pabOThl B J1a0OpaTopud M TpUEMaMU
oOpamieHust ¢ Ja0oOpatopHbIM  oOopynoBaHueM. I3yueHue u  oOmucaHHE
dbu3MYeCKUX CBOWCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB — METAJIOB U
HeMmeTayioB. HaOnrogenue ¢usmyeckux (TUlaBiIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHOUN MPOBOJOKU, B3aUMOJCHCTBUE COABI WIIU
MeJla C COJSTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiaudyecTBOM 1 wmosb. Halmronenwe u  onucaHue NPU3HAKOB MPOTECKAHUS
XUMUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
XJIOpugoM Oapus, TOdydeHHWe U pasznoxkenue ruapokcuga wmenu (1) npu
HarpeBaHWU, B3aUMOJEHCTBHE kene3a ¢ pactBopoMm coim meau (). M3yuenue
crioco0OB  paszfeneHus cMeced (C  TOMOIIbI0 Mar#uTa, (QUIBTPOBaHME,
BbITIAPUBAHKE, JUCTUIUISIIUSA, XpoMaTorpadusi), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHre M omuicaHue OMBITOB, WILTIOCTPUPYIOIMIMX 3aKOH COXPaHCHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

IIpencraBnenuss o ra3zax. Bo3myx — cmech rasoB. CoctaB BO3lyxa. 3aKOH
ABoranpo. MousipHbiii  00bEM  ra3oB. OTHOCHUTENbHAsE IJIOTHOCTH Ta30B.
Omnpenenenne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIECTBa IO
MU3BECTHOM OTHOCUTENBHOM TIJIOTHOCTH. OOBEMHBIC OTHOIICHHS Ta30B IIPH
XUMUYECKUX PEaKIUsX.

Kucnopon — snmemeHT M mpoctoe BemecTBo. HaxokneHue kuciopona B
npupoje, GU3NIecKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
[Iponiecchl okucnenus B xkuBo mnpupoge. Oxkcuasl. [IpumeHeHune kuciopopa.
CriocoObl MOTydeHHs] KUCIOPO/ia B Ta00paTOpuu U npombiinuieHHocTH. [loHsTHe 0
katasmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIoTpoIHas
Moaudukamus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOS.

TemmoBoit >PheKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U 3HAOTEepMUUYEcKue peakuuu. Tomnuso. Mcronb3oBaHue yriisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBOM 3¢ heKTe.

Bonopon — nsnemeHT u mpoctoe BemiectBo. HaxoxneHue Boaopoaa B
npupoae, (umyeckne W XUMHYECKHE CBOWMCTBA, MPUMEHEHWE, CIOCOOBI
nonyuyenud. [lonarue o kucinorax u coiisix. Mcnons3oBaHue BoAOpOAa B KaueCTBe
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HbIX BEIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCOBasl JOJsl PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHILEHTpauus. Poib pacTBOpOB B HpUPOAE M B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKaropax. KpyroBopoT BOAbl B NOPUPOAE. 3arpsa3HEHUE MPUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosicoOpasyroiue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbie) U
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3aUMOJICHCTBUE C BOJOU, C KUCIIOTAMH U OCHOBAaHHUSIMH, C IPYTHUMHU OKCHIAMH).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnore. Knaccubukanus kucinor. MexayHapogHas HOMEHKJIATypa |
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJIEICTBUE C METAJUIaMH, C OKCUJaMU METaNIOB, OCHOBAHUSMHU U COJISIMHU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHHUE BaXKHEUIINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoHas HOMEHKJIaTypa OCHOBaHUU. TpuBHAIbHBIE HA3BaHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4deHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 00 amoTepHBIX THAPOKCHUIAX (HAa MpPUMEpPE TUIPOKCHIOB IMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJIy4YECHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHble XMMHYECKHME CBOWCTBA Ha mHpuMepe cpeaHux coien. [lomydenue
COJIEH.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, COOMpaHue, paclio3HaBaHUE U U3YyUYE€HHUE CBOIMCTB KUCIOPOAa;

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



O3HAaKOMJIEHHE C 00pa3laMu OKCUJOB U OMHCAHUE UX CBOICTB;

MOJIy4eHHe, coOHupaHue, paclno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3anMoielicTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MOJSPHOW KOHIICHTpALMEn
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbIIUEM);

OINpEIEJIEHHE PaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILBIO UHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (1) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIM HEUTPAITU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajja
JIPYTUM U3 pacTBOpa COJIH;

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

pelIeHne HSKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
sgemenToB /I. U. MenaeseeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIACCU(MUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpymnmnax (cCeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonuueckass cucrema xumuyeckux o3iemeHtoB [J[. WM. MeHnneneena.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTUBHOCTD.
DONEKTPOHBI. DIJIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHU M MOAYPOBHHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:
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pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutanam. Gusnueckuit cmpici [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEPUOIAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanueckoit cucreme /. . Menneneesa.

3nauenue [lepuoanyeckoro 3akoHa u [leproandeckoi CHCTEMbI XUMUYECKHAX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yyeHbld U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3M: KOBAJEHTHAs TNOJSpHAs CBA3b, KOBAJIEHTHAs
HETOoJIsIpHAsT CBsI3b, MOHHAS CBsI3b. MexXaHu3Mbl 00pa3oBaHUsI KOBAJIGHTHOW H
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucranmnuueckue u amopdubie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsl, aTOMHAs, MOJIEKYJISIPHAS U UX XaPAKTEPUCTUKHU.

Crenenb oxkucieHus. OrnpeneneHue CTENEeHEeW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(PGUIIMEHTOB METO0M JICKTPOHHOTO OajiaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IpPU TMOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

MPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOMMX  MPUMEPbl  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHME KaK OOIMX eCTeCTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAaYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHE, H3MEPEHHE, MOJICTTb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWTPOH, HOH, MOJIEKYJa,
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CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTAJUTMYECKHUX) TEJ, ICKTPUUSCKUM
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocuHTe3, Mporecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

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

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIC U KaueCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETHLHOCTb, SHEprug WOHU3ALIUHN). ITocnenoBaTenbHOCTD
3aMOJIHCHMS DJICKTPOHHBIX OpOUTalied aTOMOB MaJbIX IMepuojoB. OCoOOEHHOCTH
3alOJIHCHMST  DJIEKTPOHHBIX  opOuTaneil  aroMoB  OOJBIIUX  TEPUOIOB.
[lepuonnueckass cucremMa XUMHUYECKUX DJIEMEHTOB B CBETE€ MPEACTaBICHUN O
ctpoeHnr aroMa. CTEneHb OKHCICHHS W BaJeHTHOCTh. lIpencraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB U THJIPOKCUIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBA3U: HMOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3M 00pa30BaHUS
KOBAJICHTHOU CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAsE CBA3b, CWiIbl BaH-aep-
Baanbca). Tunbsl KpUCTAIIIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUINYECKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT
TUIA KPUCTALUIMYECKON PEIIETKH U BUJIA XUMUUYECKOMN CBSI3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaius XUMHUYECKUX peaKIMil MO pa3IWYHBIM MpU3HAKaM (IO YUCITYy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
M3MEHEHUIO CTENEHEW OKUCIICHUSI XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroniux BEIIECTB).

DNeMEeHTbl XUMHUYECKON TEpPMOJMHAMHUKH. OHEpPreTUKa XHMHUYECKUX
peakmuii. TeruoBor 3(}EKT XMMHUYSCKOW peakIuH. DK30- U IHIAOTCPMHYCCKUC
peakunr, TEPMOXMMHUYECKHE YpaBHEHHMS. 3akoH lecca u ero ciueacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.
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[lonsiTHE O CKOPOCTM XHMHMYECKOM peakUuy. 3aKOH IEHUCTBYIOIIMX Macc.
@DaKTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakuusax. [lonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOTO paBHOBECUs. DaKTOpbI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIEHUN B PA3IMUHBIX YCJIOBUSX HAa OCHOBE MPEACTABICHUN 00 M3yUYEHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuu. OkucnuTenbHo-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTEICHU
OKUCJICHUSA. BaXHble OKHUCIHUTENIM M BOCCTaHOBUTENU. [lepmaHraHar kamus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaKlMu B pacTBOpax.
Teopust  PNEKTPONUTHYECKON  Jaucconmanuu. PacTBopeHue Kak — (DHU3MKO-
XUMU4YECKHil npoiiecc. [ToHsiTHEe 0 TUApaTax U KpUCTATUIOTUAPATAX. DIEKTPOIUTHI
U HEJIEKTpoiuThl. KaTHOHBI, aHMOHBI. MeXaHW3M JAUCCOLMAIMKA BEUIECTB C
pa3sIUYHBIM BUJOM XUMHUYECKOM CBsi3HM. CWIbHBIE M cla0ble AJIEKTPOJIMTHI.
Crenenp aucconuanyy, KOHCTaHTa auccouuanuu. MloHHOe mpou3BeneHUE BOJIBI.
Bonoponueiii  mokaszatenb. MHAMKATOpPBL. DIEKTPONUTHYECKAs] IHCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOr0 oOMeHa. Y CIoBHS MPOTEKAaHUs PEAKIUN HOHHOTO OOMEHa.
MornekyJisipHbI€, TTOJTHBIE U COKpaIllCHHbIE HOHHbIE YpaBHEHUS peakiuii. CBocTBa
KHUCIIOT, OCHOBAaHMH M COJIC B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUYSCKOM
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'mpponus comeil. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCIEPUMEHTAIbHOE H3YYEHUE BEIIECTB M SIBJICHUW: O3HAKOMIJICHHE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJI0pUIa HATPUS);

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUHU OT BO3IEMCTBUSA
pa3sTUYHBIX (PAKTOPOB;

OTIBITHI, WJUTFOCTPUPYIONTUE O0PATUMOCTh XUMHUYECKUX PEAKITU;

MCCIIEIOBAHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHUALMU
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKKM IPOTEKAHUS pPEaKLUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJACICHHUE Ta3a, 00pa30BaHUE BO/IbI);
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MIPUMEHEHUE MHIUKATOPOB (1akMyca, MeTUIopaHxka u peHondranenna) as
ompeieNIeHHs XapaKTepa Cpeibl B pacTBOpax KUCIOT, OCHOBAHUM U COJICH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAHOBUTEJILHBIX peakiuil (TOpeHue, peakiuu pa3noKeHus, COCTUHECHUS);

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKiui Ha VOHBI,

pelieHrne  AKCHEPUMEHTAIbHBIX 3agad 1o TeMaMm: «OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIeKTpoIUTHYECKAST
JUCCOLIMALIMSI.

HeMeTaanbl 1 uX coeTMHEH U

OO6mass xapakTepucTHKa HeMmeTa/uioB. (COOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTHIX BEHIECTB, aoTpornusa. OKUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTauloB. CpaBHUTEIbHAS XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3ammojeiicTBUE C  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
XnopoBogopon. ConsiHass KUCIOTa, XUMHUYECKHME CBOMCTBA, IOJYYEHUE,
npuMeHeHue. JleiicTBue XJiopa W XJOPOBOJAOPOJAa HAa OpPraHW3M YeJOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIC CTEINEHU
okucienus. CTpoeHue u Pu3nyecKre CBONCTBA MPOCTHIX BEHIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMH, METajulaMu, KOHLEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBojopona, cTpoeHue, (U3UYecKue u
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPeACTaBUTEIN KHUCIOTHBIX OKCHIIOB. CepHHUCTas KUCIOTa U €€ COJU.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MpEeACTaBUTENsl Kiacca KuciaoT U crnenuduueckue). Conmu CEepHOW KHUCIIOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO cI0c00a MOTyYEHHUs
cepHoil kucioThl. [IpeacTaBneHus 0 XMMHUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HUM npodeccusax. [IpuMeHeHne cepHON KUCIOTHI U cynb(haTtoB. KadecTBeHHBIC
peaknuu Ha CcynbpuUT-, CynbGua- U cyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COCMHEHUN B NOpUpoje. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCIMHEHUSIMH Cephl (KUCIOTHBIE MTOKIH, 3arpsi3HEHHE BO31yXa), CIOCOOBI €ro
MPEJOTBPAILICHHUS.
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O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbBIC CTETICHU OKUCIICHUS.

A30T, pacnpocTpaHeHHUE B Mpupoje, HU3MYecKue U XMMHUYECKHUE CBOICTBA
(B3aUMOJICHCTBUE C METaUIaMH, BOJOPOJIOM, KHcioponoMm). KpyroBopot asora B
npupoae. AMMHAK, €ro (U3MYECKHE M XHMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOWMCTBAa BOJHOTO pacTBOpa), MPUMEHECHUE H TIOJYYCHHEC B
7a0opaTopud U MOPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpasoBanus. Conmu aMMOHUS, WX (U3HYECKHE W XUMHYCCKHEC
CBOWCTBa (pa3loKeHHWE ¥ B3aUMOJICHCTBHE CO IIEJI0oYaMH), TpPHUMEHEHUE.
KauectBennas peakiusi Ha WoHbl ammonus. Oxcuabl azora (I, I, 1, 1V, V).
A3zoTtucras KUCJIOTa. A30THAsI KUCJIOTA, €€ MOIYYCHHUE, PU3HUECKHE M XUMHYCCKHUEC
cBoiicTBa (OOmIMEe Kak TMpEACTaBUTENsI Kiacca KHUCIOT M CHenuduueckue),
NpPUMCHCHHE. XWMHUYECKUE DPEaKIUH, JIeXkKAIIWe B OCHOBE TOJYyYCHHS a30THOU
KHCJIOTHI B MPOMBINIJICHHOCTH. HuTpaThl M HUTpHUTHL. KauecTBeHHBIC peakluy Ha
HUTPAT- M HUTPUT-AaHUOHBL. XHWMHYECKOE 3arps3HCHHUC OKPYKAIOIICH CpPEeJIbl
COCIMHCHUSMM a30Ta (KUCJOTHBIC JIOXAM, 3arpsA3HCHHE BO3JyXa, IIOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Moaupuxanuu Gochopa (Oenblii M KpacHBIM
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C METaNIAMH,
KHACTIOPO/IOM, TajlOT€HaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHCIOTaMM).
Oxkcuasl dochopa (I, V), dochopHas kuciora, uU3MYECKHEC W XUMUUYECKHE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrapienus
o raiorenugax docdopa (11, V).

[lonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHbIE ynoOpeHusa. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpesbl
coeTMHEHUAMH a3oTa U (ocdopa.

O6mas xapaktepuctuka smeMeHToB IVA-rpynmbel. OCoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHHUS.

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MYECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMoOICiCTBME C METa/UIaMU, HEMEeTallaMH, KOHIIEHTPUPOBAHHBIMU a30THOW U
ceproit kucinotamu). [lorstue 06 ampcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaepoja, ux Gu3ndeckne u XMMHUECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpraHW3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl atMochepsl,
cBa3aHHble ¢ okcuaoMm yriepoaa (IV). VYromnbHas kucinora u ee coiu, HUX
dusznueckne W XMMHYECKHE CBOWCTBA, MONydeHHE W TpuMeHeHue. KapOoHaTsr,
rUApOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIICHHOCTA U CEIbCKOM
XO35IUCTBE.
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[lepBoHauanbHbBIC MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja: yrieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOYHUKU YTIIEBOJOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTHI X NEPEPabOTKH, UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTe 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
yriaeBoJlax — W WX POJM B KU3HM 4YeloBeKka. EAMHCTBO OpraHuyeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHYECKUE CBOWCTBA (B3aUMOJCIHCTBUE C
MeTaJJlaMU, KUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJYyYeHHEe U MpPUMEHEHHE.
Ponw kpemuus B npupose u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUcjioTa,
CUJIMKATHI: (PU3WYECKHE M XUMUYECKHE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBIIUICHHOCTH. Ba)kHeHIne CTpouTeIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIeMEHT, 0eToH, *keye300eToH. [Ipobnembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O61mue npeacTaBieHuss 0 GU3NYECKUX
Y XMMHUYECKHX CBOWCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIECTB U SIBJICHUN:

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

IIPOBEJICHNE OMNBITOB, OTPAXKAIOUUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3y4YEeHHE CBOWCTB COJISTHOM KUCIIOTHI;

IPOBE/IEHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOPH-, OpOMUA- U MOIUI-UOHBI U
Ha0JII0/IeHNE PU3HAKOB X MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ MIPUPOIHBIX COSTUHEHUM;

HaAOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHNE XUMHUUECKHUX CBONCTB pa30aBIeHHONW CEpPHON KHCIIOTHI;

NPOBEJICHNE KAueCTBEHHBIX peakiuil Ha Ccynbdum-, cynbPur- u cynbdart-
MOHBI U HAOJIOICHUE TPU3HAKOB UX MPOTCKAHUS;

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

noJiydeHue, coOupaHue, pacrno3HaBaHWE W W3YYCHHE CBOWCTB aMMMHaKa,
W3yYEHHE CBOMCTB COJIC aMMOHHS;

POBEJCHUE KAYECTBEHHBIX PEAKIIMM HA MOH aMMOHMS, HUTPUT-, HUTPAT- U
dbocdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB UX MPOTCKAHUS;

V3YUYCHHUE B3aMMOJECHUCTBYS KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEABIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJIeH;
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03HAKOMJICHHE C MOJEISMU KPUCTAUTMYECKUX PEIIETOK aiMasa, rpadura u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOHUCTBOM MPOTHUBOTA3;

nojiyuyeHue, coOupaHue, paclo3HaBaHUE U U3YyUYEHHE CBOMCTB YTJIECKHUCIIOTO
rasa;

POBEJCHUE KAUYEeCTBEHHBIX pEakluid Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX KapOOHATOB M CHUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pellIeHNE FIKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHele HeMeTaJlIbl U UX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MetaioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHUHU UX MOJoxeHus B [leproanyeckoil cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTM4ecKasi KpUCcTaJlInuecKas pemierka (MpUuMHUTHBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, TPaHELCHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXUMUUYECKUUN Pl HANPSKCHUN
MeTtauioB. OOIKMe XUMHUYECKHEe CBOMCTBAa MeTallIoB. OOIIHe CIOCOOBI MOTyYeHUS
METAJIOB, METAJUTYPIusi. DJIEKTPOJIU3 PACIUIaBOB U PaCTBOPOB COJIEH KaK OJUH U3
crioco00B TONydeHuss MeTayuioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajab, YYT'YH, MIOPATIOMUHHM,
OpoH3a). [IpumeHeHne METAJIOB U CIJIABOB B OBITY W IMTPOMBIIIJIEHHOCTH.

Memannwet A-2pynn

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nYecKue 1 XMMHYECKHE CBOMCTBA (Ha MpUMEpPE HATPHUS U Kajus), MOJTydeHHE.
OKcuabl M TUIAPOKCUIBI HAaTpUs U Kaius. [I[puMeHeHre mea0YHbIX METAIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lemouHO3eMENbHBIE METaIAbl MarHMid W KajJdbLIMM: TIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B NMpHUpojic. DU3NYECKUE U XUMHUYECKHE CBOMCTBA MarHus
U Kaiblusa. BaxueWmme coeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIAPOKCHI,
COJM), CBOMCTBa, mMpuMeHeHue. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B mpupoze.
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ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxokaeHue B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
amtoMunus. [IpuMeHeHne antOMUHMS U €ro CILIaBOB.

Memannwot b-2pynn

OO6mast xapakTepucTHka MeTaioB b-rpynn (moOOYHBIX MOArpyHN):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOSHHSI aTOMOB XpoMa, MeJiu, cepeOpa. BalleHTHbIE COCTOSIHUSI aTOMOB
d-ayleMeHTOB, CTCMEHM OKHCICHHS aTOMOB B COCJAMHEHHUSAX. 3aBHCHMOCTb
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THUJPOKCUJIOB METAJJIOB OT 3HAUYCHUS
CTEMEHU OKUCIICHMS DJIEMEHTa B COCIMHEHHH (Ha MpUMEpEe COCAMHEHUN Xpoma).
[TepBoHauanbHbBIE IPEACTABICHUS O KOMIUIEKCHBIX COSTUHECHUSIX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOiue KpaTkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coJisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHAYHBIX KOMIUIEKCax cepedpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTepUCTHKA (GU3UUECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KauecTBeHHbIE peaklii HA KaTUOHBI LINHKA.

XKene3zo: cTpoeHHe atoma, CTENEHU OKHCIECHUS. HaxoxkIeHwe B MpUpOJE.
dusnyueckrue U XMMHYECKHE CBOMCTBA XkKeje3a, IpUMEeHeHue. buonoruyeckas posib
xenesa. Oxcunel, ruapokcuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOWCTBa W TosydyeHue. KadecTBeHHbIC peakiMd Ha KaTHOHBI keneza (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTall.
DKoJornyeckue npoOIeMbl, CBI3aHHbBIE C METAILTYPTrUYECKUMHU MTPOU3BOACTBAMU.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, MCCJICJIOBAaHUE IMPOIIECCOB AIEKTposn3a pacTBopoB xiopuaa meau (1) u
noauaa Kaius, KOppo3ul METAIIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallblIUSA W HATPUSA C
BOJIOM, UX THIAPOKCHUIOB — ¢ OKcuaoM yrieposa (1V) u kucinoramu;

U3y4Y€HHE CBOMCTB KapOOHATOB U FUAPOKAPOOHATOB KaJbLIUSI, )KECTKON BOIbI;

M3YUYEHHUE TPOLIECCOB IMOJIYyUYECHUS THUIPOKCUIOB Kele3a, UX XUMHUYECKHX
CBOMCTB;
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M3YyUYEHUE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHMS, ITMHKA, Xkene3a (2+) u xenesa (3+), menu (2-+);

HaOJI0JICHHE U OTNKCAaHWE OKPAIIMBAHMS IJIAMEHU MOHAMM HATPUSs, Kaaus U
KaJbLHUs;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA AIIOMUHUS, THIPOKCHUIA
xpoma (I11) u rugpokcuia uruHKa;

pEllIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHele MeTauibl U UX
COEIMHECHUSD.

XuMHS U OKpYKaLIas cpeaa

BemecTtBa 1 Marepuanbl B MOBCEIHEBHOW KW3HU 4YelOBEKa. BaxHeunune
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHUs. be3ornacHoe HCoyb30BaHHE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBbie MmaTtepuaiibl U TEXHOJIOTUU. [[pUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON T'PaMOTHOCTH. XHMHUA M 3J0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U MX COCIUHECHHMU i1 (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKHUE MPOOIJIeMBI,
CBSI3aHHBIE C COCAMHEHUSIMHU YTIIIepoa, a30Ta, Cepbl, TKENbIX MeTauioB. [lousaTue
o IIJIK. Poibs XxuMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAECIECHUE KUCIOTHOCTA IIPUPOAHBIX BOJ, MOJEIMPOBAHUE IIpoLecca
0o0pa30BaHus KUCIOTHOTO JOXIs, U3yUYeHHUE €0 BO3JACHCTBUS HA MAaTEPUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIaCCOB

[Tepnoanueckuit 3akoH u [leprognueckas cucreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIIAX.

CrpoeHue BelecTBa B TBEPJOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHUYECKONU CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIINYECKOMN
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanusa XuMUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHUHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluu B pacTBopax. I maponus conen. Peakunn oxkucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIN3.
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CBoiicTBa KHCIJIOT, OCHOBaHMM M coJed B CBeTe NpeAcTaBiIeHUNA 00
ANEKTPOIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie cea3u

Peanuzanust MeXNpeIMETHBIX CBSI3ed NpPU HM3YyYEHUH XUMUU B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATHH, TaK U MOHATHUMA, IPUHATHIX B OT/AEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIEHHE (MPOLECC), HAYYHbIN (DaKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kiaccu(ukanus, NEepUOJUYHOCTD,
Ha0JIIO/IEHUEe, HKCIIEPUMEHT, MOJEIMPOBAHUE, MU3MEPEHHE, MOJEIb, TEXHOJIOTHs,
MaTepHabl.

®uzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIMYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, >KUJIKOCTEH W TBEPAbIX (KPUCTAIIMYECKUX) Te,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJIMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
ANEKTPUUECKUM 3aps]l, MPOBOJHUKH, MOTYNPOBOHUKH, TUIICKTPUKU, COTHEUHBIN
CIIEKTp, pa3jiokeHre O0eoro cBeTa B CIEKT.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH OOMEHA BEILECTB,
MUHEpaJIbHbIE yIOOpPEHUs,, MHKPOIJIEMEHTBl, MaKpOdJEMEHThl, IUTATEIbHbIC
BEIIECTBA.

I'eorpagusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
HOJIE3HBIE HCKONIaeMble, TOIUIMBO, BOJHBIE PECYPCHI, IUIaHETa 3eMJIsL.

Texnonorus: CTPOMTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SIIICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOMN MPOMBILIUIEHHOCTH, HAHOTEXHOJIOTHH.
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[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI IIPOTPAMMBI I10 XUMUN
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCITUTATENIbHON JIESITEIbHOCTH 00pa30BaTEIbHON OpraHU3alud B COOTBETCTBUH C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yNdbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE I[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY,
HAyYHOMY W HMCTOPUYECKOMY HACJIEIHI0, MOHMMAHUE 3HAYECHUS XUMUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero peruosa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIlecce yueOHOU U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJIECHHUE W TMOCTYNKUA CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE ISt
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTU HAaYYHOTO MO3HAHUS AJII Pa3BUTHUSI KaXKIOTO YEJIOBEKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJM M MECTa HAayKu «XUMUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBS34X YEJIOBEKA C MPUPOJTHON U TEXHOJOTUUECKOU CPENO;
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MO3HaBaTeIbHAS MOTHUBAIUS M MHTEPEC K OOYUYEHUIO, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOpPa3BUTHI0O U CaMOOOpPa30BaHUIO, K HCCIEI0BATEILCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0yJeHus;

4) BOCIIUTAHMS KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKAa Ha 3JI0POBBIM 00pa3 KU3HH, OCO3HAHUE MOCJIEACTBUM U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIFOJICHUS TpaBW O0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HCHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIEHHS K TPYAOBOM JEATEIIBHOCTH Kak
€CTEeCTBEHHOM MOTPEOHOCTH YEJIOBEKA M K UCCIEIOBATEILCKOM NESITEIHPHOCTH KaK
BBICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOIIIECTRE;

pa3BuTHE MHTEpeca K MpodeccHsiM, CBSI3aHHBIM C XHUMHUEH, B TOM YHCIE K
npodeccusM HaydHOU cdephbl, OCO3HAHUE BO3MOKHOCTH CaMOpeaIu3aluu B 3TOU
chepe;

6) 3K0JI0TNY€eCKOro BOCTIUTAHMS:

OCO3HaHHE HEOOXOJUMOCTH OTHOIICHHS K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIeCTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MNPHUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOIO XapakTepa HJKOJIOTHUYECKHX
npoOJieM U TMyTel HX penieHus; CoCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMble
OpU U3YYECHUH XUMHUH, Uil PELICHUS 3a/1ad, CBS3aHHBIX C OKPYXKAIOLIEeW Cpeaoi;
AKTUBHOE HEIPUIATHE JEHUCTBHUM, IPUHOCAIIUX BpEI OKPYXKAKOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKJaHWHA U TOTPEOUTENS B YCIOBHUSAX B3aUMOCBS3HU
MIPUPOIAHOM, TEXHOJOTMYECKOM M COLUMAIBHOW Cpel; TOTOBHOCTh K YYacTUIO B
MIPAKTUUYECKOMN AEATENBHOCTH 3KOJIOTMYECKOW HAIIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIMXCS, OCBOMBIIUX MPOTPAMMY IO
XUMUU OCHOBHOT'O 001IEro o0Opa3oBaHusl, BKIIOYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHITHHI, OTPaX)arOIINX
MaTepuaibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHWs (BEIECTBO, CBOMCTBO,
OHEpPTUs, SBICHUE, HAYYHBIA (aKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJII0/IeHNEe, U3MEPEHUE, UCCIIEIOBAHUE, SKCIIEPUMEHT U IPYTHE);
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OBJIAJICHUC YHHUBCPCAJIbHBIMHU y‘—Ie6HBIMI/I I[GﬁCTBPIHMH (HOSHaBaTeJ'IBHBIMI/I,

KOMMYHUKATHUBHBIMHM,  PErYJISTUBHBIMH),  BaXHBIMM  JJs  IOBBILIEHUS
3G ()EKTUBHOCTH OCBOCHHMS COJEpKaHHUs y4dyeOHOro mnpeaMera, (hOopMUpOBaHUS
KOMIIETEHUUA, a  TaKKe  IPOEKTHO-UCCIEN0BATEIbCKON  JEATENbHOCTU

o0Oy4aromuxcs B Kypce XUMUH;
CIOCOOHOCTh MX MCIOJIb30BaTh B Y4€OHOM, MO3HABATEILHON M COIMATbHON
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornuyeckue aemcTBus:

YMEHHSI MCIOJIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUMW: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACIATH UX CYIIECTBEHHBIC
IPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSATHUSMHM); aHAJTU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBAHUS IS KJIacCUUKAIUA U
CHUCTEMATU3ALMN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEaKIMi; YCTaHABIUBATH
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH W3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TI0 aHAJIOTHH);
npejiaraTb KpUTEPUU M BBIABIIATH OOIHME 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B
U3Yy4aeMBbIX Ipoleccax U SIBICHUSX; MPOBOJAUTH BBIBOABLI M 3aKIIOUCHUS, YMECHUS
IPUMEHATh B MPOIECCe TMO3HAHUS TMOHATHUS (IIPEIMETHBIE M METaIlpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XMMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKON PEaKIMi — NMPH PEIICHUU YYeOHBIX 3a/1ad; C
y4€TOM OTHUX MOJCIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydYacMbIe
XUMHUYECKHE BEILIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBble mucciexoBare/ibCKue IedCTBHA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB U SIBJICHUH):

YMEHUS TPUMEHATh METOJbl HAYYHOTO IMO3HAHUS BEIIECTB U SIBJICHUM HaA
AMIIUPUYECKOM MW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIBHOM U
MPOEKTHO-UCCIIEAOBATEIBCKON NEATEIbHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHAJIM3UPOBATh (PAKTHI, BHIABIATH
u GopMyIHpOBaTh MPOOJEMY, ONPESIATh IEIb M 3aJ1aud, COOTBETCTBYIOIIHE
pelIeHUI0 TTPOOJIEMBI; MPeJIaraTh OMUCATEILHYIO UJIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TNPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BBIUYUCICHUSA, MOJCIUPOBAHKUE, HAOIIOACHUA M IKCIECPUMEHTHI
(peanbHBIE W MBICJEHHBIE), CAMOCTOSITEIBHO MPOTHO3UPOBATH PE3YJIbTaTHI,
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(dopMynrpoBaTh 000OILIEHUS W BBIBOJBI MO PE3yJIbTaTaM MHPOBEIECHHOTO OIBITA,
UCCJIEOBAHMSI, COCTABIIATH OTYET O MPOJAEIaHHON paboTe;
Pabora ¢ undgopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MH(POpMaluu (Hay4yHO-
NOMyJsipHasl JUTEpAaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHbIE MOCOOUS,
pecypcel MIHTepHeTa); aHanu3upoBaTh UHPOPMALIUIO U KPUTUYECKH OLIEHUBAThH €€
JOCTOBEPHOCTh U HEMPOTUBOPEYMBOCTH, OTOMPATh U HHTEPHPETHPOBATH
uH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layu; yMEHUs NMPUMEHSThH
paznuyHble MEeTOoAbl W (POpMyIHMpOBaTh 3ampochl MpPU MOUCKE U OTOOpe
uHbopMaIKi, HEOOXOAMMOW MJid BBHIMOJHEHHUS Y4EeOHBIX 3aJlay; HMCMOJb30BaTh
UH(POPMAIIMOHHO KOMMYHUKATHUBHbIE TEXHOJOTUM M Pa3JIUYHbIE TOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPEICTaBICHUS
uHpopmanuu (cxembl, TpaduKku, AUarpaMMbl, TaOJUIbI, PUCYHKH U JApyTHE
(dopMbl); YMEHHsI MCIOJb30BaTh HAy4YHBIN $3bIK B KaueCTBE CpeACTBa pabOThI ¢
XUMHYECKOW HHPOpMaLMe; NPUMEHATh MeXnpeaMeTHole (dusmvyeckue u
MaTEeMaTUYECKUE) 3HaKH U CUMBOJIBI, (HOpMYIbl, aOOpeBUATYpbl, HOMEHKJIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISIAHOCTH.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eificTBUS:

1) ymenust oOmieHust (MMChbMEHHON U YCTHOM KOMMYHUKAITUH):

NPEJICTABIATh TOJYyYEHHBIE PE3YJIbTaThl MMO3HABATENIBHON NE€ATENLHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTax; MYyOJIWYHO BBICTYNATh C Tpe3eHTAIUeH
pPE3YNIbTATOB BBHIMOJHEHUS XHUMHYECKOTO JKCIEpUMEHTa (HCCIIeN0BATEIBCKOMN
71a00paTOPHOU MJTM MPAKTUYECKOM paboThI, y4eOHOr0 MpOEKTa); B X0/ AHaJIora U
(M) TUCKyCCUU 3a7aBaTh BOMPOCHI IO 00CYKIaeMOIl TeMe U BhICKA3bIBATh UICH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTEIHHO BBITIOJIHEHUSI TPEIIOKEHHON
3a/1a4u.

2) yMeHus yueOHOTO COTPYIHUYECTBA (TPYNTIOBasi KOMMYHUKAIIHS):

y4acTBOBAaTh B TPYIMOBBIX (opmax padOTHI: IUIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOW padOThl, OMNPENENATh CBOIO POJIb, PACHPENCIATh 3aJaud MEXKIY
YJICHAMH TPYMINbI, BBHIMOJHATH CBOK YacTh pPalOOThl, KOOPAHMHHPOBATH CBOU
JNEUCTBUSI C JCHCTBUAMH JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IO
OLICHKE KayeCTBa BBIOJHEHHOW padOThl; peniaTh BO3HUKAIONIME MPOOJIEMbI Ha
OCHOBE YyueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUSA TMO3UIUNA, y4acTBOBAaTh B
oOcyxleHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Ipyrux (opmax
B3aUMOJICCTBUSI.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHH
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OBnajieHHe YHHUBEPCAIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTaHM3ALUU, CAMOKOHTPOJIA, CAMOKOPPEKIHH, B TOM
quclie:

YMEHMS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSITEIBHO
BBIOMpATh CMOCO0 pelieHrs yd4eOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHUEB), TFIAHUPOBATH CBOIO PabOTy MPH PEIICHUH YIeOHOU WU
UCCJIEIOBAaTEIbCKOM  3a/Jlauyd; Ha  OCHOBE  IMOJYYEHHBIX  PE3yJbTaTOB
(dopMynrpoBaTh 000OIIEHUSI U BBIBOJBI, MIPOTHO3UPOBATH BO3ZMOXHOE pa3BUTHE
IOpPOLIECCOB; AHAJIM3UPOBATH pE3YyJbTaThl: COOTHOCUTH CBOM JCHCTBUS C
IUIAHUPYEMBIMH  pE3yJbTaTaMU, OCYIIECTBISATh CAaMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOEHUSI MPOrpaMMbl IO XHMHH OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee CoJepkKaTeabHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXIY
co0O0M, YTO TO3BOJISET PEATM30BHIBATH YIUIYOJICHHOE M3YyYCHHE KaK B paMKax
OTACJIBHBIX KJIACCOB, TaK M B paMKax pealu3allud HWHIUBUYaIbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUI, B TOM YHCJIE MCIIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHHH peanu3alid MPOTPaMMbl YTIIyOJICHHOTO YPOBHS
oOydJaromuecss CMOTYT JeTaJbHEE OCBOHWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM IOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHble pe3ysibTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOCO0OB ACHCTBUM, CcHeMUUUECKUX I TPEeIMETHOMN
obnmactn «XWMHS»;, OCHOBBI HAyYHOTO MBIIIJIEHUS, BHJBl JEITEIHHOCTH IO
MOJY4YCHUIO HOBOTO 3HAHUA, €ro MHTEPHpETalMH, MpeoOpa3oBaHUI0 U
MPUMCHCHUIO B Pa3JIMYHBIX YYEOHBIX M PEAIbHBIX JKU3HEHHBIX YCIOBHSX;
oOecrieurBalOT BO3MOXKHOCTH YCICITHOTO OOyYeHHS Ha CIEAYIOIEM YpPOBHE
o0Opa3zoBaHUsI.

K xonmy oOyuenus 6 8 knacce y oOywaromerocs OyayT chopMupoBaHbI
CIIENYIONINE TPEIMETHBIE pPE3yNbTaThl HW3Y4YEHUS XUMHUU Ha YriayOJeHHBIM
YpOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TIOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, METallJl, HEMETa/ll, auIOTPOMHsi, MPOCTOE BEUIECTBO,
CJIO’KHOE BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJHAs), BaJlEHTHOCTb,
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OTHOCHUTEJIbHAs aTOMHAsi U MOJEKYJIApHas Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAasT Macca, MaccoBas JOJISI XHMHUYECKOTrO »JJIEMEHTa B COCAWHECHUHU,
MOJISIPHBIM 00BEM, OTHOCHUTEIbHAS TNIOTHOCTh T'a30B, OKCUJI, KUCJIOTa, OCHOBaHUE,
coJib, aM(OTEpHbIA OKCHA, aM(POTEPHBIM THUAPOKCUI, XUMHUECKas peaKius,
KiaccuduKaius peakiuii: peakiuu COCIUHEHUS, PEAKIIUU PA3JI0KECHUS, pPEeaKIuu
3aMelIeHus, peakluu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEaKIUU;, TEIIOBOU
s ekt peakiuu; AIpO aToMa, SIEKTPOHHBIA CIOM aToMa, aTOMHas OpOUTalb,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HEMNOJISIpHAs KOBAJEHTHAS CBSI3b,
WOHHAsl CBSI3b, HMOH, KAaTHUOH, AHHUOH, pPACTBOpP, MaccoBas JOJsi BEUIESCTBA
(mpolieHTHasT KOHIIGHTpAIlUsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIUsl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCJIEHUS, OKHUCIUTEIN |
BOCCTAaHOBUTEIIH, OKHCJICHUE u BOCCTAHOBJICHUE, OKHUCJIMTEIILHO -
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHITUH U
MPUMEHSATH TH TOHITHUS NPU ONTUCAHUM BEIIECTB U UX TIPEBPaICHUH;

UCITIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUS (POPMYJI BEIICCTB
U ypaBHEHUN XUMUUYECKUX PEAKIIUA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCAWMHEHUSX,
CTETIEHb OKHWCJEHHUS HJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, NPUHAIJICKHOCTD
BEIIECTB K OIPEACICHHOMY KJIACcCy COeMHEHUM 110 opMysiaM, BUALI XUMHUECKOMN
CBs13U (KOBJICHTHOW ¥ MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEILECTB, MOCTOSHCTBA
cocraBa, llepuomnueckoro 3akonHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJpo W €ro CIEICTBUM, MPEACTAaBICHUI O HAyYHBIX METOJIaX
MO3HaHUS, B TOM YHCJIE OHKCIEPUMEHTAJIbHBIX U TEOPETUYECKUX METOJax
UCCJICIOBaHU BEIIECTB U M3YUYCHHUS XUMUUYECKUX PEAKIIU;

JIEMOHCTPUPOBATh TOHUMAHUE TMEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MOJ0XKeHUA B [Ilepruonndeckon cucreme:

OMHUCBHIBATh MW XapakTepu3oBaTh Tabimunyo ¢opmy Ilepuogmdeckoi
CHUCTEMbI XUMHUYECKUX DJIEMEHTOB: pa3iinyarh MOHATHUSA «TJlaBHas moarpynmna (A-
rpynna)» u «nodounas noarpynmna (b-rpymnma)y», «manbie mepuoab» u «OOJIbIITNE
TIEPUOJIBI»;

COOTHOCUTHh 0003Hau€HHUA, KOTOphie UMerTcs B Tabnuie «llepuoanueckas
cuctemMa xuMuuyeckux odjgementoB J[. WM. MeHaeneeBa», C  4HUCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsjl
siipa, oOIIee YUCIIO JICKTPOHOB U PACTIPEICIICHUE UX T10 AJICKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TOJIOXKEHHsI djeMeHTa B Ilepmogmdeckold cucreme ¢
pacupeielieHueM 3JIEKTPOHOB 110 ASHEPreTUYECKUM YPOBHSIM, MOAYPOBHSAM U
opOHTaIsIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

26



KJIacCU(UIIMPOBATh XMMHUYECKHUE OHJIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerI0BoMY 3P (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJIEH, TEHETHYECKYIO CBSI3b MEXIY
HUMH, TIOATBEPXKIAsi MPUMEpPaMU MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

OMHCHIBATh POJIb KUCIIOPO/a, BOJAOPOAA U BOJbLI B MPUPOJHBIX MPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO>KHOE MCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJOTHSIX;

OOBSICHSITh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX MPEBpaIlICHUN B
Pa3IUYHBIX YCITOBUSX;

BBIYHUCIISITh OTHOCUTEBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0 XUMHYECKOTO AJIEMEHTa B COSJMHCHUH,
MAacCOBYIO JOJII0 XMMHUYECKOr0 3jieMeHTa 1o ¢opMmysie COSIUHCHHS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIlleCTBa B PAacTBOpPE, MOJISIPHYIO KOHIICHTPALMIO BEIIECTBA B
pacTBope, MPOBOUTH PACUETHI M0 YPABHEHUSIM XUMUYECKOMN peaKIlnu;

IPUMEHSITh OCHOBHBIE ONEPALIMHM MBICIUTEIILHON NIeITeTbHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, 0000IeHHe, CUCTEeMAaTU3aInIo, KiIacCU(UKAIINIO, BbISIBICHUE
NPUYMHHO-CIIEICTBEHHBIX CBS3€d — 1 M3y4YeHUs] CBOWMCTB BEIIECTB U
XUMHYECKUX PEaKlUi, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJCIMPOBAHUE, JKCIEPUMEHT (pealbHbI W MBICICHHBINA) — A
OCBOCHHUS YUEOHOTO COACPIKAHUS;

pacKphIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS ¥  BOCCTAHOBJICHHS,
COCTaBJISITb YPaBHEHUS! MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
(MeTo0M 2IIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSIMH M TIPOIECCAMU, MTPOUCXOISIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX y4eOHBIX MPEIMETOB;

coOmomaTe mpaBwia  Oe3omacHOW  paboTel B jabopaTopuu  TIpH
WCIIOJIb30BAaHUM XUMHUYECKON TIOCYAbl M OOOpYAOBaHHS, a TaKXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO TMONMYYEHUI0O W COOHMPAHUIO
razoo0pa3HbIX BeIIeCTB (BOAOPOAA M KHCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
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OKCIIEPUMEHTATBHBIX 3aad 1o TeMe «OCHOBHBIC KJIACChl HEOPTaHUYECKUX
COCIMHECHUIY;

JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIEH yMeHUs 0€30MacHOro oOparieHus C BeleCTBaMH, UCTIOIb3yeMbIMU
B MOBCETHCBHOMW JKM3HU, a TAK)KEe 3HAHHUE TIPABWII TIOBEJICHHS B IEIIAX COCPEIKCHHMSI
310POBbs M OKPYKAKOLIEH CPEIBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT copMHpOBaHbBI
CIICYIONINE TIPEIMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YriayOJECHHBIM
yYpOBHE:

PACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJICKyJla, HWOH, KAaTHUOH, AaHUOH, DJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKasi peakius, TEIIoBoi »(PeKT peakiuu, MOb, MOJSPHBIN
00BbEM, pacTBOp;

AJIEKTPOJUTHI, HEIICKTPOJIUTHI, DJIICKTPOIUTUUECKAS AUCCOLUAIUSA, PEAKIIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuHy,
OKUCJIUTEIbHO-BOCCTAHOBUTEbHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEIbD,
OKHCJICHHE W BOCCTAaHOBJICHHME, OJJIEKTPOJIH3, aJJIOTPONHs, aM(pOTEPHOCTH,
XUMHYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasi), MEKMOJICKYISIPHBIE
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTATMYECKHUE peleTKd (MpUMUTHUBHAs KyOuyeckas, oOBEMHO-
LHEHTPUPOBaHHAs KyOuyeckas, IpPaHEEHTPUPOBaHHAs KyOHnueckas,
reKcaroHajbHas IJIOTHOYIAKOBaHHAs), KOPpPO3Us METAJUIOB, CIUIaBbl; CKOPOCTh
XUMUYECKOW peaklny, KaTalau3, XUMUYECKOE PAaBHOBECHUE, AIIEMEHThl XUMHUUYECKOI
TEPMOJUHAMUKHU KAK OJTHOW U3 TEOpETUYECKUX OCHOB xumuu; [1JIK;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX MOHITUH U
OPUMEHATH 3TU HOHITHUS MPU ONUCAHUU BEUIECTB U UX IIPEBPALCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTAaBICHUS (OPMYI BELIECTB
Y YPaBHEHUN XUMHUYECKUX PEAKIUN;

ONpPEAEATh BaJCHTHOCTh W CTEIEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XHUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSIX, 3aps] HOHa IO
XUMUYECKOW (hopMyIe, XapakTep cpellbl B BOJHBIX PAcTBOPAX HEOPraHHMYECKUX
COEMHEHUH, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHE:
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OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyto Qopmy Ilepuoanmueckoit
CUCTEMBbI XHUMHUYECKHX DJIEMCHTOB: pa3au4aTh MOHATHA «A-rpynna» u «b-
Tpymmay, «Majible TEPUOILI» U «O0NbIINAE TIEPUOIBIY,

OOBSICHSITh CBSI3b TOJIOXKEHMsI d3JeMeHTa B llepuoguyeckoir cucreme ¢
pacrpeieIeHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHUOIOB;

BBIACJISTh OOIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHJIOB) B Tpejieiax MaJblX MEPHOJIOB U TJIABHBIX MOATPYII C
y4e€TOM CTPOCHUS X aTOMOB;

PacCKpbhIBaTh CMBICJ TEOPUHM IICKTPOJIUTUUECKOMN AUCCOIMalluu, 3akoHa ['ecca
U €ro CIeJCTBUM, 3aKOHa JEUCTBYIOIIUX MacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTHM XMMHWYECKOW pEakiM, HalpaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCMOCTH OT Pa3JIMYHBIX (haKTOPOB;

KJIacCU(PUIIUPOBATh XUMUYECKUE DJJIEMEHTBHI, HEOPraHWYECKHE BEIICCTBA,
XUMUYECKHUE peakiuu (10 YMCIIY U COCTaBy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 10
TeroBoMYy 3(¢eKTy, Mo arperaTHOMY COCTOSHUIO PEareHTOB, MO0 W3MEHEHUIO
CTEMIEHEeW OKUCIICHHS XUMHYECKHUX D3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTaan3aTopa);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHWYECKHX COCIMHEHUH, MOATBEP)KIas ATO OIMHMCAHUE
npuMepaMyd  MOJEKYJISPHBIX M  HOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS : JICKTPOJIUTUUECKOMN JUCCOIMAIIMK KUCIIOT, IeIoueh
U COJIel; TIONHBIE W COKpAllleHHbIC YpPaBHEHHS PEaKIMi HOHHOTO OOMEHa;
peakiui, TOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXIY
BEIIIECTBAMH PA3IUNYHBIX KIACCOB;

pPacKpblBaTh CYIIHOCTh MPOIECCOB THAPOJHM3a COJEd TMOCPEICTBOM
COCTaBIICHUS KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHEHUN PEAKIINH, CYITHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUi  TOCPEJCTBOM  COCTABIICHHS
AIIEKTPOHHOTO OallaHca dTUX PEaKIIHiA;

IpeICKa3bIBaTh XapaKTep CPebl B BOJHBIX PACTBOPAX COJIEH;

XapaKTepru30BaTh (OMUCHIBATH) (PU3NYECKHE ¢ XUMHUYECKHE CBONCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, TpaduT, anmas, KpeMHui, 60p, a3ot, Gpocdop,
cepa, XJop, HATPUM, Kalluil, MarHui, KaJIbIAN, ATFOMUHHMN, KEI€30, MEJlb, IIUHK,
cepeOpo) U 00pa3OBaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJI, cepoBoiopon, okcuabl yriepoxa (I, 1V),
kpemuus (1V), azora (I, Il, 1, 1V, V) u docdopa (Ill, V), cepur (IV, VI),
CepHHCTasi, cepHas, a30THas, QocdopHas, YroiapHas, KPEMHHUEBAs KHUCIOTHI,
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okcuabl U ruapokcuasl MetamioB |A—-IIA-rpynn, amomunus, meau (l1), nunka,
xenesa (1 u 111));

MOSICHATh COCTaB, OTIEIBHBIC CIIOCOOBI IMONYYCHHUS W CBONCTBA CIIOKHBIX
BEIECTB (KHUCIOPOCOICPIKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHAs, YKCyCHas
KHUCIIOTBl U MX coiik, ranorenuasl kpemuus (1V) u ¢pocdopa (Il u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMMCHIBATH POJIb BAXXHEHIITNX M3yd4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIIIX SKOHOMHUKH,
UCIIOJIb30BAHKE JIJISI CO3J]aHUSI COBPEMEHHBIX MAaTEPHUAJIOB U TCXHOJIOTHH;

NIPOBOAUTEL PEAKIIUU, MOATBEPKIAIONINE KAYeCTBCHHBIM COCTAB Pa3IMYHBIX
BEIIECTB, PACMO3HABAaTh OMBITHBIM IYTEM COJEpXKAIIHecs B BOJHBIX pacTBOpax
WOHBI: XJIOpHUI-, OpoMua-, Moaui-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Cyabpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllvs, aTFOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh M MPOTHO3MPOBATH CBOMCTBAa BAXKHEWUIINX M3Yy4aeMbIX BEIICCTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT
UX CBOWCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIOBUSAX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XUMHMUYECKOW KHHETHUKH H
TEPMOIUHAMUKH;

BBIUUCTSATh OTHOCUTEIBbHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEILECTB,
MAacCOBYIO JIOJIF0O XMMHUYECKOro 3JeMeHTa 1Mo (GopMmyse COeIUHEHUS, MacCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJI0 XUMHYECKOro »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B pAacTBOpPE, HAXOAWTH
poCTEHIIyI0 (hOPMYITy BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI N0 YPABHEHUSIM XUMHYECKUX PEAKIIMA C YY€TOM HEJ0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOT'O BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
s dekra peakiu, onpeaessiTh COCTaB CMECEH;

coOmomaTe mpaBwia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUU XUMHUYECKON TIOCYIsl M O00OpYyJOBaHUS, a TakkKe TMpaBuia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
razooOpasHbIX BEHIECTB (aMMHMaka M YIVIEKUCIOTO Ta3a) U  PEUICHUI0
OKCIIEPUMEHTATBHBIX 3a/lad 10 TeMaM Kypca, TMPEeACTaBIsITh Pe3yIbTaThl
dKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTEIIbCTB, TPa(QUKOB, TAOIUI] ¥ BBHISABIIATH
AMITUPUIECKIE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIE OIEpAIlii MBICITUTEIBHONU JEATEIBHOCTH (aHAIHU3 |
CHHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CUCTeMaTU3allii0, BBISBICHUE MPUUYUHHO-
CJICICTBCHHBIX CBS3€H) NMPU M3yYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,

30



BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJAaMHU MO3HAaHMS (HAOJII0JEeHUE, U3MEpPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (peasIbHbI U MBICIICHHBIN );

NpUMEHATh  MpaBuia  0Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3yEMbIMA B TIOBCEAHEBHOM JKM3HM, IMIpaBWja IMOBEJAEHUS B IENAX
cOepexeHusi 370pOBbS W OKPYXKAIOIIEH NPUPOJHOM Cpeabl, MOHUMAaTh Bpea
(omacHOCTh) BO3JAEUCTBHUSI HA JKUBBIE OpPraHU3Mbl OMNpPENEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEpPax CrocoObl YMEHBIIEHUSI U MPEeJAOTBPAIICHHS WX BPEIHOTO
BO3JIEHCTBHUSI, 3HAUEHHE KUPOB, OEIIKOB, YIJIEBOIOB /sl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE MNpelcTaBlieHus o chepax npodeccrnoHanbHOU
JEeSTENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK OCHOBY
st poecCUOHaIbHOW OpUEHTAlMU W JIJIi OCO3HAHHOTO BbIOOpAa XMMHUHU Kak
npoQUIBHOTO TpeIMeTa MpH MPOAOCHKEHUH OOyueHHs Ha YpPOBHE CpPEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOUHOM MPOEKTHO-UCCIEIOBATEILCKON N1€ATEIbHOCTH
XUMHYECKOM W XUMHMKO-PKOJIOTMUECKOW HAIpaBICHHOCTH, MNPUOOPECTH OIbBIT
NpOBEJICHUsI YUEOHBIX HCCIIEIOBAHUN B YCIOBUSAX 00pa30BaTeIbHbIX OpraHu3aluii,
a TaKXke opraHu3anuii (IEHTPOB) AOMOJIHUTEILHOTO 00pa30BaHUs IETEH.
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgpossbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTHYECKON 10 2
JESITeTHHOCTH YeJIOBEKa
BemectBa 1 xuMu4deckue
1.2 28 1
peakiumn
Hroro mo pazgeny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonstue o razax.
2.1 19 1 1
Kucnopon. Oxcubt
Boaopon. [lonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBoper. [lousitue 00
2.3 P 18 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61

Paznean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 18
XUMUYECKnX deMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIIUTEIBHO- 16
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. BemecTBo  XuMnueckasi peakums
11 [ToBTOpEHUE U yriaybieHrne 3HaHU| o 8
' BEIIIECTBE
19 OcHoBHbIE SaKOHOMeE)HOCTI/I MIPOTEKaHUs 14 1 1
XMUMHUYECKUX PeaKIni
13 DNEeKTpOIUTHYECKAs TUCCOLIUAIUS. 14 1 5
' XUMUYECKUE PEeaKlUU B pacTBOpax
Hroro mo pazgeny 36
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
51 OO01as XxapakTepUCTUKa XUMUYECKIX 3 1
' anemeHToB VIIA-rpymmel. ["amorenst
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 12 1
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynmsl. Yrieposa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
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Hroro no pazneny

43

Pazgen 3. Meraiibl 1 UX COeTUHEHUA

3.1 OO0mue cBoiicTBa METAIOB 10
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 22 2
Wroro mo pazueny 32
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTHYECKOW TPAMOTHOCTH
Hroro mo pazgeny 5)
Pazjnen 5. O60061menne 3HaHuii
51 [ToBTOpEeHuUE 1 0000IMIEHNE 3HAHMI 10 5
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro mo pazgeny 10
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1
YeJloBeKa
9 [TonsiTHe 06 UcTOPUU BO3HUKHOBEHUS U 1

Pa3BUTHUA XUMHUU. XnuMus B cucTeMe HayK

Tena n Beniecta. duznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

4 Ddusnyeckre 1 XUMHUUECKUAE SIBIICHUS 1

[ToHsiTHE O TEOPETUYECKUX METO/IaX
5 TTO3HAHMS B €CTECTBEHHBIX HAyKaX. 1
Hcrounnku xumudeckoi nHopmaum

[IpencraBneHuss 0 HAyYHOM TO3HAHUU Ha
SMITUPUYECKOM YPOBHE: HAOIIOJCHHE,
M3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHHUE.
[TonsaTue o MeTo1ax pabOTHl ¢ XUMUYCCKUMHU
BemecTBamMu. O0Opy10BaHUE MIKOIHHON
XUMHUYECKOH JabopaTopun

[IpakTnueckas paborta Ne 1 mo Teme
"[IpaBuna paboTsl B 1a00paTOpUN U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

8 YucTele BEMIECTBA U CMECHU 1
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CriocoOBI pa3fiesieHust cMecei

[Ipaktuyeckas padora Ne 2 o reme

10 "Paznenenue cmecel (Ha mpUMepe OUYUCTKH
MOBapeHHOM coJn)"

11 ATOMBI 1 MOJICKYJTBI

12 XUMHYECKUE DIIEMEHTHI

13 [IpocThie U cOKHBIE BENIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHUS

15 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB

16 3aK0H MMOCTOSHCTBA COCTAaBa BEIIESCTB

17 Omnpenenenre BaJICHTHOCTH aTOMOB 10
dhopmynam OMHAPHBIX COCTMHEHUM

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM

19 Macchl BEIIECTB, MOJISIPHOI Macchl, MacChl
BEIIECTB M KOJUYECTBA BELIECTBA

20 MaccoBast 10151 XUMHUYECKOTO AJIEMEHTA B
COEIMHEHUH

21 Brruncnenus MaccoBOM 1011 XMMUYECKOTO
aJieMeHTa 1o GopmyIie coeIuHEHUs

29 Haxosxnenue npocreiiiiei hopmyIisl
BEILECTBA II0 MACCOBBIM JI0JISIM 2JIEMEHTOB

23 Brruncnenus npocreitmeit popmyisi

BCIICCTBA IO MaCCOBBIM HJIM MOJIbHBIM
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J0JISAM 3JICMCHTOB

24 KonuuecTBo BemectBa. Moib

o5 B3anMocBs3b KOJMYECTBA, MACCHI M YUCTIa
CTPYKTYPHBIX €IMHUIL BELIECTBA

26 MoutsipHas Macca CMECH BEIIIEeCTB

97 MonbHast 707151 XUMHUYECKOTO 2JIEMEHTA B
COCTMHEHUU

28 Haxoxnaenue npocreiimen GopMyIsl
BEIIIECTBA TI0 MOJIBHBIM JIOJISIM DJIEMEHTOB

29 XUMHUYECKUE ABICHUA. XUMUYECKas PeaKius
U €€ NPU3HAKU

30 3aK0H COXpaHCHHS MacChl BEIIECTB

31 ATOMHO-MOJIEKYJIApHas Teopus. Ku3Hp u
nesarenbHocTh M. B. JJoMmoHOCOBa

32 XUMHUYECKUE YPaBHECHHUSI

33 Tumbl XUMUYECKUX PEAKITU
Pacy€rbl N0 XMMHYECKUM YpaBHEHUSIM

34 KOJIMYECTBA U MacChl UICXO/IHBIX BEUIECTB WU
MIPOJIYKTOB PEaKIUU
Boruricnenus no ypaBHEHUSIM XUMHUYECKOM

35 peaKiuu: KOJIMYecTBa BEIIECTBA, MACChI IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHToB WK IPOAYKTOB PEAKIINH
Brluncnenus mo ypaBHEHUSIM XUMHYECKOU

36 peaKIMK: KOJMYECTBA BEIIECTBA, MACCHI 110

HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC
pCarcHTOB UK IIPOAYKTOB pCaKIINU
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37

O0001IeHME U CUCTEMATU3ALIUS 3HAHUN

KonTtponsnas padora Ne 1 mo teme

38 " "
BemectBa n xumMuieckue peakiuu

39 Bosnyx — cmech razos. [lonsitue o razax.

40 3akoH ABoraapo. MosipHbIii 00EM razoB
Brruucnenus 06b€Ma, KOTMYECTBA BEIIECTBA

41 rasa 1o U3BECTHOMY €Tr0 KOJIUYECTBY
BEIECTBA, 00bEMY

42 OTHOCHUTENBHAS TIFIOTHOCTH Ta30B

43 BrrunciieHuss OTHOCUTENIBHOM TNIOTHOCTH
razoB
OnpeneneHre OTHOCUTENbHON

44 MOJIEKYJIIPHON MacChl Ta3000pa3HOTO
BEILIECTBA IO U3BECTHON OTHOCUTEIBHOU
IJIOTHOCTH
BrrunciieHuss OTHOCUTEIBHOM MOJIEKYJISIPHOM

45 Macchl ra3za o U3BECTHON OTHOCUTEIHHOU
IJIOTHOCTH

46 OObEMHBIE OTHOLIEHUS Ta30B MPU
XUMHUYECKUX PEaKIIHIX

47 Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMHYECKON pPeaKInu

48 Kucnopoa — sneMeHT U mpocToe BEIIecTBO

49 Oxcuasl

50 CriocoOslI MmosTydeHus: KUCIopo/ia B
1abopaTopUH U MPOMBIIIIICHHOCTH

51 IIpakTtuyeckas padora Ne 3 o reme
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"[ToydeHue u coOupanue KUCIOpo/ia,
M3Yy4YEHUE ero CBOUCTB"

52 KpyroBopoT kuciopoaa B npupojie

53 O30H — aIIOTPOMHAS MOTU(PHUKAIIHS
KHCII0pO/1a
TennoBoit 3 PexT XuMuIecKkoil peakiumu,

o4 TEPMOXMMUYECKNE YPABHEHMS, K30~ U
SHIOTEPMHUUECKHE PEAKITUU

55 Tonnuo. Ucnosb30Banue yriist 1 MeTaHa B
KauecTBE TOIUTMBA. 3arps3HeHne BO3IyXa.
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYEeCTBa BEIIECTBA, 00BEMA,

56 MAacCHI 110 H3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIYKTOB pEaKuu

57 KonTtponpnas padota Ne 2 mo teme "Bo3myx.
Kucnopon. Oxcupr"

58 Bonopos — aneMeHT 1 mMpoCTOe BEIIeCTBO

59 CriocoObl mostyueHust BOAOpOa B
1ab0paToOpUH U MPOMBIIIIICHHOCTH
[IpakTnueckas pabota Ne 4 o Teme

60 "[lonydenue u coOupanue BOAOPOIA,
W3Yy4YEHUE ero CBOUCTB"

61 Hcnonb3oBanue BOAOPOIa B KAa4eCTBE
TOTLIMBA

62 [Tonsarue o kucnorax u conax. Cocras

KHMCJIOT U COJIEN

41




63

Brrunciienus 00bEMa, KOJIMYECTBa BEIECTBA
rasa 1o U3BECTHOMY €0 KOJIMYECTBY
BEIIECTBA I 00BEMY

64

Brraucienust 00bEMOB ra3oB 10 ypaBHEHHUIO
XUMUYECKON pEeaKLun

65

BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChl IO U3BECTHOMY KOJIMYECTBY
BEIllECTBa, 00bEMY, MaCCe PEareHTOB WIin
MPOJIYKTOB PEaKIUU

66

dusnyeckue coiicTBa Boabl. Boga B
pupoae

67

AHa.]'H/IS U CUHTE3 — METOIbI I/I3y‘-IeHI/I$I
cocTaBa BOIBI

68

XHUMHAYECKHAE CBOMCTBA BOJEI

69

CocTtaB OCHOBaHUN

70

PacTtBOpBI. PacTBOpUMOCTH BEILIECTB B BOJIE

71

Hacelimiennbie u HEHACHIIICHHBIE,
KOHLIEHTPUPOBAHHbIE U pa30aBICHHbBIE
pacTBOpHI

72

CriocoOBbl BBIPpAKCHHA KOHLICHTpAaluU
PaCTBOPOB: MaCcCoBasd J0JIA paCTBOpéHHOI‘O
BCHICCTBA, MOJIAApHAA KOHLCHTPAIA

73

[IpakTnueckas paborta Ne 5 mo Teme
"[IpuroToBiieHNE PacTBOPOB C OIPEIEIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO
BelecTsa.lIpurorosienue pacTBopos ¢
OIIPENEIEHHON MOJIIPHOM KOHIICHTPALMEH
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pacTBOpEHHOTO BemecTna”

BreraucneHus ¢ UCIojb30BaHUEM HOHSITHS

74 «MaccoBasi J0Jis BEIIECTBA B paCTBOPEN
BerurciieHus ¢ MCIOIB30BaHUEM MTOHATHS

75 «MOJIIpHasl KOHLIEHTPalus pacTBOPEHHOTO
BEILIECTBA

76 Pone pacTBOpOB B Npupoie ¥ )KU3HU
yenoBeka. KpyroBopot BoJisI B mpupoie

77 3arpsi3HeHne TPUPOAHBIX BoA. OXpaHa u
OYHCTKA MTPUPOTHBIX BOJI.
BerurcnieHus ¢ HCImoyib30BaHUEeM TpaduKoB

78 PacTBOPUMOCTH TSI Pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 Boruricnenus ¢ UConb30BaHUEM MOHATHS
«MaccoBasi J0Jsl BEIIeCTBa B PacTBOPE»
Boruncnenus ¢ UConb30BaHUEM MOHATHS

80 «MOJIIpHAst KOHIICHTPAIUS PACTBOPEHHOTO
BEIIECTBA»
Brruncnenus ¢ ucnosnb3oBaHueM rpadukoB

81 PacTBOPUMOCTH JIJIsl Pacu€TOB
PacTBOPUMOCTH BEIIECTB

82 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN

83 Kontponsnas padora Ne 3 o teme
"Bonopona. Bona. PactBopsl. OcHoBaHus"

84 Oxcuppl: cocTaB, KiaccupuKanus,
TpPUBHUAIbHBIE HA3BAHUS

85 [Tonyuenue u XuMHU4YeCKHe CBOMCTBA OKCUIOB
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Ilonsatue o THAPOKCHUAAX — OCHOBAHUAX U

86 KHCIIOPOACOAEpKAILUX KUCIOTaxX 1
87 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT 1
88 [Toyuenue KucioT 1
89 Krnaccudukarus ocHOBaHUN 1
90 [1€moun, UX CBOMCTBA U CIIOCOOBI TTOTYUSHHSI 1
01 HepacTBopumbIe OCHOBaHUS, UX CBOICTBA U 1
CHOCOOBI OJTYYESHUS
[Tonsarue 06 ampOTEpHBIX THAPOKCHIAX:
92 XUMUYECKHE CBOWCTBA M MOTyYCHUE. 1
[IpuMeHeHne Ba)XHENIIUX OCHOBAHUI
93 Conu: cocraB, kiaccupuKanus, 1
TPUBHAJbHBIC Ha3BAHUS
94 Pu3nyecKknue 1 XMMHYECKHE CBOMCTBA COJIEH. 1
[Tonydyenue conen
95 I'enetnueckas cBsi3b MEXKIY KilaccaMu 1
HEOPraHMYECKUX COETMHEHHI
[Ipaktuueckas padota Ne 6. Permenue
96 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEMe 1
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEUHEHUI
Boruricnenus o ypaBHEHUSIM XUMHYECKOM
peaKkiuu: KOJIMYecTBa BellecTBa, 00bEma,
97 MAaccChl 110 U3BECTHOMY KOJIMYECTBY 1
BeleCcTBa, 00bEMY, Macce peareHTOB WIH
MPOIYKTOB pEaKIUU
98 Brruncnenus maccsl IpoAYyKTa peaKkIMU 110 1
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HM3BECTHOM Macce OJHOI0 U3 UCXOIHBIX
BEILIECTB, B3ATOTO B BUJIE PaCTBOPAa,
COZEPKAIIETO OMPENAECTEHHYIO MAaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA

KonTtponsHas padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeqrHeHuin"

100 [TepBbIe MOTBITKA KIIACCHU(PUKAITUN
XUMHYECKUX 3JICMEHTOB

101 [TonATHE O TpyMNIIaAX CXOIHBIX AJIEMEHTOB

102 DneMeHTHl, KOTopble 00pa3ytoT aM(OoTepHbIE
OKCHJIBI Yl TUAPOKCHIBI

103 [Tepnoanueckuit 3akoH. OTKpBITHE
[Tepuoanueckoro 3akoHa
KopoTtkonepuoanast u JUIMHHOTIEPUOIHAS

104 dhopmel [Teproandeckoit cucTeMbl
xuMudeckux dnemenToB .. Mengeneera

105 [Tepuoap! u Tpymmbl

106 OCHOBHBIE CBEJICHUS O CTPOSHUH aTOMOB

107 CocraB aTOMHBIX siIep

108 N3oTombl Kak pa3HOBUAHOCTH aTOMOB
XUMHYECKOTO AJIEMEHTA

109 DIEKTPOHBI

110 DneKTpoHHas OpOUTAIh

111 DHepreTudyeckue YpoBHU U TIOTyPOBHU
aToma; S-, p-, d-opouranu

112 DNeKTPOHHBIE KOH(PUTYPALUU U 3JEKTPOHHO-
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rpadudeckue GopmyIibl aTOMOB

CtpoeHue IEKTPOHHBIX 000JI04YEK aTOMOB

113 nepBbIX 20 XUMUYECKUX JIEMEHTOB
[Tepnoanueckoii cucremsl .M. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS paJnyca

114 aTOMOB XMMHYECKUX JICMCHTOB,
METAUTHICCKIX U HEMETAJUTHUECKUX CBOWCTB
10 TPYIIIaM U TIEPHOIaM
3MmeHeHme CBOMCTB COSTMHEHUHN

115 XUMHUYECKUX AJIIEMEHTOB B IIEpUOJaX U
TpyIImax
XapakTeprucTUKa XUMHIECKOTO dJIEMEHTA 110

116 ero noJioxkeHuto B [lepuoandeckon cucreme
.. Mengeneena
3nauenue [leprnoandeckoro 3akoHa u

117 [Teprnoandeckoit CHCTEMBI XUMHUYECKUX
3JIEMEHTOB JJISl Pa3BUTHS HAYKU U TIPAKTHKU

118 DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB

119 KoBanenTHas nosspHas CBS3b

120 KoBanenTHas HemoJsspHas CBS3b

121 HonHas cBs3b

122 DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIbI
BEIIECTB

123 Kpucrannuueckue 1 aMmop(Hble BelecTBa

124 Tunbl KPUCTATITMYECKUX PEHIETOK U UX

XapaKTCPUCTUKU
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[TpuurHBEI MHOTOOOpa3us BEIIECTB,

125 3aBUCHUMOCTb CBOMCTB BEILIECTB OT COCTaBa 1 1
CTpOCHUS
126 CreneHb OKHCIICHUS 1
127 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1
128 XUMUYECKUE dTIEMEHTB — OKUCIIUTEIH U 1
BOCCTaHOBUTEIHU
CocraBiieHHE ypaBHEHUN OKUCITUTEIHHO-
129 BOCCTAaHOBUTEJIBHBIX PEAKLUN, METO] 1
AJIEKTPOHHOTO OajaHca
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJMYeCcTBa BEIIECTBA, 00BEMA,
130 MAacCHI 110 H3BECTHOMY KOJIMYECTBY 1
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIYKTOB pEaKuu
Brrunciienust npocrenieid MOJEKyIIpHOM
131 (hopMyJIBI BEIECTBA IO U3BECTHBIM 1
MacCOBBIM JIOJISIM 3JIEMEHTOB
132 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1
133 KontponpHas padorta Ne 5 o reme 1
"CtpoeHue aroma. XuMUYeCKas CBS3b"
134 PesepBHblit ypok
135 PesepBHblit ypok
136 PesepBHblit ypok 1
OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 Ctpoenue aToMOB 1
[TocnenoBaTenbHOCTD 3aMOTHEHUS
2 AIIEKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1
MEepUOIOB
3 Oco0eHHOCTH 3aMOIHEHUS AIEKTPOHHBIX 1
opOuTaseit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIIEHUS U BaJCHTHOCTD 1
5 Bunnl xumnueckoil cBA3U
OOMeHHBIN ¥ TOHOPHO-aKIIENTOPHBIHN
5 MEXaHU3M 00pa30BaHMs KOBAJICHTHON 1
CBs3U. MeXMOJIEKyIsIpHbIe
B3aMMOJIEHCTBUSA
Tunel KPUCTAIIIMYECKUX PEUIETOK,
7 0COOEHHOCTH CTPOCHHUS KPUCTALTHICCKUX 1
pEmETOK
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THIIA
8 KPUCTAJUTMYECKOU PEIIETKH U BUAA 1
XUMHYECKOH CBSI3U
9 Knaccudukarus XuMHUYECKUX peakuii o 1

PAa3JIMIHBIM IIPpHU3HAKaAM
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10

DHepreTuka XUMHYECKUX PEaKIIUi.
TemmoBoii 3¢ (heKkT XUMHUECKON peaKiuu

11

3akon ['ecca u ero cieacrsusa

12

Breraucnenus mo TCPMOXUMHNYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dekra
XUMHYECKON PCaKiuu 1o KOJINYCCTBY
BEIECTBA, Macce WIH 00bEMY
MIPOPEArHPOBABIIETO HITH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. 3aK0oH JEHCTBYIOIINX Macc

14

OHneprus aktuBanuu. llonsaTre o karanuse.

®epmenThl. UHrHOUTOpHI.

15

@daxTopsl, BIUSIOUINE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XUMHUYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BJIHMAKOINKUEC HAa COCTOSHHEC
XHUMHYECKOT'O paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IPOTCKAaHUA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMIHBIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

BaxHple OKMCINTEIN U BOCCTAHOBUTEIH.
HepMaHraHaT Kalaus

20

CsoiicTBa MMPOCTBIX BCHIECCTB — MCTAJJIOB
1 HEMCTAJJIOB, KUCJIOT U coJieili — B CBETE
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IPEACTaBICHUN 00 OKHCIUTENILHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUAX

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

21 «OKHCIIATENTHLHO-BOCCTAHOBUTEIIHHBIC
peaKIm
Kontponsnas padora Ne 1 no teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHHUS
XUMHUYECKUX PEAKIIUI»

23 PacTBopenue kak pU3NKO-XUMUYECKUIT
TpoIIecc

24 DIEeKTPOITUTHI U HEITEKTPOJIUTHI

25 Teopust SNEKTPOTUTHUESCKON TUCCOITHAIIAN

26 HNonHoe npousBeieHre BOIbI.
Boaopoanslil mokazarenb

97 DNEeKTPOTUTHIECKAs JUCCOIMAIIHS KUCTIOT,
OCHOBAaHWU U COJIei

28 Peakiiuu nonHoro ooMena
CBolicTBa KMCIIOT, OCHOBAaHHH M COJICH B

29 CBETE MPEACTABJICHHUI 00
ANEKTPOJUTUYECKON JUCCOIHAITIT

30 KadecTBeHHBIC peaKkIy Ha HOHbI
[IpakTuueckas pabota Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME
«ONEeKTPOIUTUYECKAS TUCCOLIUALIUS

32 I'mpponus coneit

33 HoHHbIe ypaBHEHUS THIPOIU3a CONei
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[Ipaktuyeckas padora Ne 3. Pemenue

34 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«I'upponus cosein»
Berurcnenuss Macchl IPOAYKTA PEaKIHH 110
HU3BECTHOM Macce OJJTHOTO U3 UCXOIHBIX

35 BEIIIECTB, B3ATOTO B BUJIC PACTBOPA,
COJIEPKAIIETO OMPENETEHHYIO
KOHIICHTPAIINIO PaCTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 2 o teme

36 "DIEeKTPOTUTHICCKAS TUCCOITHAITHS.
XHWMHUYECKUE PEAKIUU B pacTBOpax"

37 OO6mrast XxapakTepuCTUKAa HEMETAILIIOB

38 OOm1ast XxapaKTepUCTHKA TAJIOTEHOB

39 XHWMHUYECKUE CBOMCTBA IAJIOI€HOB.
XUMHUYECKUE CBOMCTBA XJIOpa

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

41 "[TomyueHne CONSTHOM KUCIIOTHI, U3y4eHUE
e€ cBoicTB"

42 [ToHsiTHE O KUCIOPOICOACPIKAIINX
KHCIIOTaX XJIOpa U UX COJISIX
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX

43 peaxiuii, eciiv OJJUH UX PearcHTOB JaH B
M30BITKE

44 Baxwuerimme coeqMHEHUsI Xa0pa U UX
HaX0XJICHHUE B IPUPOJIC

45 OOmas xapakTepucTrka sneMeHToB VIA-

TpYIIIBI
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CrpoeHue u CBOWCTBA IPOCTOTO BEIIECTBA

46
cepbl. AJIIOTPOIHBIE MOAU(DUKAIIIH CEPBI

47 CepoBonopo, cTpoeHue, Pu3nyeckKue u
XUMHUYECKUE CBOMCTBA

48 Oxcunbl cepbl

49 CepHucras KUCJIOTa U €€ COJIH.

50 CepHasi KUCJIOTA B €€ COJIN

51 [TpoMBIIITIEHHOE MTOTYYEHHUE CEPHOM
KHCIIOTHI
HaxoxaeHne cepbl ¥ €€ COeTMHEHUH B

52 pHUpoIe. XUMUIECKOE 3arpsi3HECHIE
OKpY)KarolIEen Cpelibl COCTUHEHUSIMH CEPbI
Berarcnenus Macchl IpOAYKTa PEAKIIHH 110

53 M3BECTHOM MaccoBOil (00BEMHOI) oJTe
(%) ero BbIXOJa OT TEOPETUYECKU
BO3MOKHOTO
Brruucnenust MaccoBoit (00BEMHOM) 10JIH

54 (%) BBIXOJ1a MPOIYKTA pEaKLUu MO
M3BeCTHOM Macce (00BEMY) HCXOTHOTO
BEIIECTBA U MPOYKTA PEaKIHH

55 OO1as XxapakTepucTuka 3neMeHToB VA -
TPYIIIBI

56 A30T, pacrpoCTpaHeHUE B IIPUPO/IE,
(du3nvecKrue 1 XUMHYECKHE CBOMCTBA

57 AMMUak, ero (pU3NYeCKue 1 XUMUIECKHE
CBOMCTBA

58 Conu amMoHUs
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[Ipaktuyeckas padora Ne 5 o reme

59 "[lonydyeHne aMMuaka, U3y4eHue ero
CBOMCTB"

60 Oxcwuer azota (1, 11, 111, 1V, V)

61 AzoTuctas kucnoTa. A30THasi KUCIOTa

62 [IpompllIIEHHOE MOJTyYeHNE a30THOM
KHCJTOTBI
Hutpatel 1 HUTpUTEL. XUMHUYECKOE

63 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIIMHEHUSIMH a30Ta

64 ®dochop, ammoTponHble MOIUPUKALNN
dbocdopa

65 Oxcugst hocdopa (I, V) u pochopnas
KHCIIOTa
[TonsiTHE 0 MUHEPATBHBIX YI0OPEHUSX.

66 3arpsi3HEHUE TPUPOIHBIX BOJOEMOB
COCTMHEHUSIMU a30Ta u docdopa

67 VYrnepon, ero aJuioTponHble MOIUGUKALUN
U CBOWCTBA
Oxcuppl yriaepoja, ux pusudeckue u

68 XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V)
[IpakTrueckue padoTsl Ne 6 o Teme

69 "TTonryuenue okcuna yraepona (1V) u
W3y4YEHUE ero CBOUCTB"

70 VYrosbHas KUCHOTA U €€ CONU
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71

[TepBoHauanbHBIE TOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COCIMHEHMSAX Yriepoa

72

[IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U
WX POJIb B OBITY M MPOMBIIIIICHHOCTH

73

ITousgTre 0 OMOJIOTHYECKH BaXKHBIX
OpPraHn4e€CKuUX BCHICCTBAX — XHUpPaAX,
Oenkax W yrieBojax

74

Kpemuuii, ero gpusnueckue U XMMHYECKHE
CBOMCTBA

75

Oxcup xpemuus (1V), kpemHuenas
KHCJIOTA, CUIIUKAThI

76

bop. bopnas kucnora

77

[Tpaktuueckast pabota Ne7. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnennne HeMeTaJlIbl i UX
COEIMHEHUS

78

Brruucnenust Mmaccol (00bEMa; H.Y.)
MIPOJIyKTa peaKuu Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPIKaIIEro OMpeAeIEHHYI0 MACCOBYIO
JIOJTIO TIpUMECeH

79

Kontponsnas padora Ne 3 o teme
«Baxneliue HeMeTaJuIbl U UX
COCTMHEHUS».

80

OO1as XxapakTepUCTUKA XUMUYECKHIX
3JIEMEHTOB — METaJVIOB HA OCHOBAHUM UX
nosoxxenus B [ICXD J[.U. Menaeneena
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81

Mertannst A- u b-rpynn

Merainnueckas CBSi3b U METAIUIMYECKAs
KpUCTaJUTMYECKas pemérka. 3aBUCUMOCTh

82 (U3NIECKUX CBOMCTB METAIJIOB OT
CTPOCHUS KPUCTAIUIOB

83 OO0111e XUMHYECKHUE CBOMCTBA METAJIJIOB

84 O61ue cnocoObl NOTYyYEHHSI METALIOB,
Metamuryprusi. CriiaBbl
DNEeKTPOJIN3 PACIIaBOB M PACTBOPOB COJIEH

85 KaK OJTUH U3 CII0COO0B TIOTyICHHS
METAJIJIOB

86 BerarcnieHus o ypaBHEHUSM JICKTPOII3a
pacIuiaBoB U PacTBOPOB BEIICCTB

87 [ToHsaTHE O KOPPO3UU METAJLIOB
Brruncnenus coctapa cMecei ¢

88 WCTIOJIb30BAHUEM PEIICHUS CHCTEM
ypaBHEHU U

89 Pazanunble TUITBI BEIYHMCICHUH 110
YpaBHEHUSM XUMUYECKUX PEAKITUI

90 Mertamibl A-rpynmn. [enounsie MeTaubl

o1 Haxoxnenue B mpupoae. CBoiicTBa
IIEJIOYHBIX METAIJIOB

92 OKcHIBI M THAPOKCU/IBI HATPUS U KATUS

93 [lerouHO3EMEIBbHBIC METAILIBI

94 Baxneiiime coequHEHUS KaJlblusl,
CBOMCTBa, MPUMEHEHHE

95 JKEcTKOoCTh BOABI M CIIOCOOBI €&
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yCTpaHEHHUS

[Ipaktuyeckas padora Ne 8 mo reme

96 "XKEcTKoCTh BOJBI U METOBI €€
ycTpaHeHus"
97 AroMuHAR

AMdoTepHbIe CBOMICTBA OKCUIA U

%8 TUIPOKCHU/IA ATFOMUHHS

99 OO6mras xapakTepucTuka MeTayiioB b-
rpyn (MoOOYHBIX MOATPYIIN)

100 [lepBoHauanbHbIE MPEICTABIECHUS O
KOMITJICKCHBIX COCAMHCHUSIX

101 Mens u cepebpo

102 [IpencraBnenust 06 aMMHAYHBIX

KOMILIEKCax cepebpa u Meau

103 uak

AmMdoTepHbIe CBOWCTBA OKCHIIA U
THJIPOKCUIA ITUHKA

104

105 Keneso

106 Oxcunpl, THAPOKCUIBI 1 conr xkene3a (1) u
xenesa (1)

107 UyryH u cTallb — CIUIaBbI JKele3a

[IpakTuueckas paborta Ne 9. Pemenue
108 AKCIIEPUMEHTAJIBHBIX 337124 [10 TEME
«Baxuennne MeTaIbl U UX COETUHEHUI

Brrunciaenus cocraBa cMecel ¢
109 WCIIOJIb30BAHUEM PELICHUSI CUCTEM
yYpaBHEHUH




110

Paznuuuele THITBI BEIYUCICHUN IO
YPABHEHUSIM XMMHUYECKUX PEAKIIUN

111

KonTtponsHas padora Ne 4 o teme
«Baxueiime MeTajlIbl U UX COCTUHEHUS))

112

Bbe3omnacHoe ucriop30BaHue BEMIECTB U
XMMHMUYECKUX PEaKLUil B ObITY

113

HoBsie MmaTepuraibl U TEXHOJIOTUH.
[TpUHIUTIBI «3E€TEHON XUMUM

114

XuMUS U 3J0pOBbE

115

XUMHUYECKOE 3arpsi3HEHNE OKPYKaIoIen
cpenpl. [loHsTHE O IPEAEITBHO JOMYCTUMOMN
koureHTpamuu BemecTs (IT1JIK)

116

DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMH YTJIepo/a, a30Ta, Cephl,
TsOKENBIX MeTaiioB. Pois xumuu B
PELICHUH SKOJIOTHYECKUX MPoOIeM

117

[Tepuonnueckuii 3akoH u [lepuoandeckas
CHCTEMA XUMHUYECKHUX DIIEMEHTOB B CBETE
TEOPHUH CTPOSHUS aToMa

118

3aKOHOM€pHOCTI/I B U3MEHECHHUM CBOMCTB
XHUMHNYCCKHX JJICMCHTOB U UX COG,I[I/IHGHI/Iﬁ
B IICPpUOJaxX U I'pyIlax

119

CtpoeHue BemecTBa B TBEPOM, KUIKOM U
ra3zo000pa3sHOM COCTOSTHUU. Buib
XUMHYECKOU CBI3U

120

Knaccugukanus XuMHUUecKuX peakiuuii mo
pa3IUYHBIM PU3HAKAM

121

HpOFHOSI/IpOBaHI/IC BO3MOXXHOCTH

57




MPOTEKAHUsI XUMUYECKUX ITPEBPALLICHUI B
Pa3JIMYHBIX YCIOBHUAX HA OCHOBE
MPEJICTaBICHUN XUMHYECKOW KUHETUKHU U

TEPMOIMHAMHKH.
199 XUMHUYECKUE PEAKIIMU B paCTBOPAX. 1
I'mpponus coisent
CBoJiCTBa KHCJIOT, OCHOBAHUN U COJIEH B
123 CBETE TpeJICTaBIICHUH 00 1
AIIEKTPOIUTUIECKON TUCCOITUAIINN
124 OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC 1
peaKkuuu. IIEKTPOITHU3.
[IpakTueckas padorta Ne 10. Pemenue
125 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
«XHUMHUYECKUE PEAKIINI»
[Ipaktuueckas padota Ne 11. Pemenne
126 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1
«MeTtanpl, HeMETaJUIbl U UX COEIUHEHUS
127 PesepBHbIil ypok 1
128 PesepBHbIil ypok 1
129 PesepBHbIil ypok 1
130 PesepBHblii ypok 1
131 PesepBHblit ypok 1
132 PesepBHblii ypok 1
133 PesepBHblit ypok 1
134 PesepBHblil ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

11
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