PABOYAS ITPOI'PAMMA

yueOHoro npeamera «XumMus» (yriy0JeHHbI YPOBEHb)

U1 oOy4Jaromuxcs 8 — 9 Kiraccos



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma Mo XuMHHM OCHOBHOTO o0O0IIero ooOpa3zoBaHus (yrIyOJEHHBIN
YPOBEHb) COCTaBJIEHA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OOO, ¢ yuerom denepanbHoi pabodeil mporpaMMbl BOCIUTAHUS.

[Iporpamma mo XwMHuHM pa3paboTaHa C TENBbI0 OKa3aHUS METOIUYECKOU
HOMOIIM YUYUTEIO B CO3/IaHUU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

[Iporpamma mo xuMuM Aa€T TpeACTaBICHHUE O IENsIX, OOIIeW cTpareruu
oOydeHHusi, BOCIHUTAHUS U Pa3BUTHS OOYYAIOMIMXCSA CpPEICTBAMHU Y4EOHOTO
IpeaMeTa, OnpenessieT 00s13aTeIbHOE NPEIMETHOE COJIEP)KAHUE, €r0 CTPYKTYPY 110
paszmenaM M TeMmaM, paclpeiesieHHe IO  KjaccaM, PEKOMEHIYyEeMYIO
MOCIIEIOBATEIbHOCTh ~ M3YUYEHUSI XHUMHH C YYE€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBS3CH, JIOTUKH Y4YeOHOTO TMpollecca, BO3PACTHBIX
ocoOeHHOCcTe oOywaromuxcs. B mnporpamMme 1o XUMHHM — YUUTHIBAKOTCS
BO3MOKHOCTH Y4Y€OHOTO IMpeAMeTa B peaju3alud TpeOOBaHHUM K IMIaHHUPYEMBbIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
GbOopMHpPOBAHMK  OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHOW  JIEATEIBLHOCTH
00yyJaroIerocs no OCBOCHUIO y4eOHOT0 COJIepKAHUS.

N3ydyenne xumMuum HA  YpOBHE OCHOBHOrO oO0miero o0Opa3oBaHMs
OpPUEHTHPOBAHO Ha OOILIEKYIBTYPHYIO MTOATOTOBKY, HEOOXOAUMYIO JIIsl BRIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PAa3BUTHS MHTEIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOydYarouuxcsi, Ha MPOJOKEHHE OOy4YeHHsl Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus.

3HaHWE XHMHH CIY>KUT OCHOBOM [UIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyJarolerocsi, €ro NpeJACTaBICHUNH O MaTepUAIbHOM E€IMHCTBE MHpPA, BAKHYIO
poJib UrparoT GopMHUpyEMbIE XUMHUEH MPEACTABICHUS O MPEBPAIICHUSIX YHEPTUU U
BEIIECTB B NPHUPOJIE, O MyTAX pEHICHHs TI00ATBHBIX MPOOJIEM YCTONYHMBOTO
Pa3BUTHs YEJIOBEYECTBA — CBIPHEBOM, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOU
poOJieM, MPoOIIeMBbI SKOJIOTHIECKON 0€30IMaCHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuenne xumunu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEW  JJis  CaMOpa3BUTUA U
dbopMupoBaHUs ~ KYJbTYphl  JUYHOCTHM  OOydarOUuxcs, HWX oOmen u
(GYyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHME MBILIUICHUS U TBOPUECKHUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEILHOW  y4yeOHOW  JesITeNIbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMCHHH, HEOOXOAMMBIX KaK B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOGECCHOHATHHON ACSITENbHOCTH;



3HAKOMHUT CO CHeHu(UKON Hay4dHOrOo MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
IIPEICTABIICHUNA O €TUHCTBE MPHUPOIBI M UETIOBEKA, SABJISETCS KIIOUYEBBIM 3TAllOM B
(hopMHUPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaIONUXCS;

croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTUYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

JlanHbple HampaBiieHHs B OOy4YEHMM XHMHHM OOECHEYMBAIOTCS CHELU(PUKON
colepKaHUsl TIPEeIMETa, KOTOPBIH SIBISETCA MEJaroru4ecKd aJanTHPOBAHHBIM
OTpaXEHUEM OTIPE/ICIICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHHME OOYYAIOIIMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHATHH XHMMHH, OCHOB
HEOPraHMYEeCKONM XMMHUHU, OCHOBOIIOJATalolUX MPEACTaBICHUNA OOIe XUMUM U
OTJICTTbHBIX 3HAYUMBIX TIOHATHA OPTaHUYECKONW XUMUH.

CtpykTypa cojiepkaHus MPOrpaMMbl MO XUMHH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO ToaxoAa kK e€¢ m3ydeHuro. CojepikaHHe CKJIaJbIBACTCS U3 CHCTEMBI
MOHATUI O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI IMTOHATHH 0 XUMHYECKON
peakmmu. O0e 3TH CUCTEMBI OPTaHW30BAHBI MO MPHUHITUITY TOCIEIOBATEIIBHOTO
Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETHUYECKUX MPECTABICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnoguueckoro 3akoHa /[.1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMWY,

YYCHHSI O CTPOCHUU aTOMa M XUMHUYECKOU CBSI3H;

MPEICTaBICHUN 00 PJIEKTPOIUTUIECKON AUCCOIMAIIMH BEIIIECTB B paCTBOPax;

0 XUMHUYECKOW KMHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHUecKUX 3HAHMA TOJIOKEHBI SMIHUPUYECKH TOJyUYECHHbIS
dakTel. TeopeTndyeckre 3HAHUSA PA3BUBAIOTCS MTOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy W 00eCHeumBalOT OOydYalomMMCS BO3MOXXHOCTh OOBSCHATH U
IPOTHO3UPOBATh CBOWMCTBA, CTPOCHHE M O00JIACTH MPAKTUYECKOTO MPUMEHEHUS
U3Yy4aeMbIX BEIIECTB.

OcBoeHue coacp)KaHWsS TNPOrpaMMBl M0  XUMHU  TMPOMCXOAMT  C
WCTIOJIb30BAaHUEM 3HAHWWA W3 paHEe U3YYCHHBIX Y4YCOHBIX IPEIMETOB:
OKpYXKaromud Mup, Owonorus, ¢GuU3WKa, MAaTeMaTHKa, reorpadus, TEXHOJIOTHS,
UCTOPHSL.

[Iporpamma ocHOBHOro o0IIero oOpa3oBaHUS 1O XUMHH (yTIIyOJIEHHBIH
YpPOBEHb) OpPHEHTHpPOBAaHA Ha COXpaHCHHE (YHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHusi, crneuuPuku ydeOHOro mpeaMeTa U OOECHeUYeHUE YCIEUIHOIOo
oOy4eHHs Ha CIEIyIoleM YpoBHE oOpazoBaHus. B mporpamme mo XuMmMuu
peanu3yeTcsl pa3BUBAIONIAs W MPAKTUYECKas HAMPABIECHHOCTh OOYYEHHS XHMHH,
muddepennpanuss  00ydeHMs,  BKJIOYaromas — OpopUIbHYI0  MOATOTOBKY



oOydaromuxcss U MOCIEAYIOIIEe CaMOOIPEEIEHNEe B BbIOOpPE HaIpaBJICHUS
oOy4eHus B IpO(PHIIbHBIX KJIacCax.

YrnyOnéHHoe uW3ydYeHHe XHMHH  CIIOCOOCTBYET  pealu3alud  3a]ad
po¢heCCUOHATBLHON OPUEHTAIlMU M HAMIPABJICHO Ha MPEJOCTaBICHIE BO3MOKHOCTH
KaXJ0My O0O0ydYaromemycsi NpOsSIBUTh CBOM HHTEJUIEKTyaJlbHbIE M TBOPYECKUE
CIOCOOHOCTH MpH H3YyYEHUHU Y4YeOHOro IMpeAMeTa, HeoOXoAuMble s
POJIOKEHUsT 00pa30BaHUs U JaIbHEHIIIEH TPYNOBOU JIEATEIIBHOCTH.

[Iporpamma 1o xumun (yrayOnE€HHBI YpPOBEHb) NpeaHA3HAYCHA IS
UCIIOJb30BaHUSI B OOPa30BaTENbHBIX OPraHU3ALMSX, PEATH3YIOIIUX MPOTrpamMMbl
muddepeniupoBaHHoro (yriayoaéHHOro, MpPOQPUIBLHOTO) H3YYEHHUS OTIASIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O O0OILIEr0 00pa30BaHUsl.

OO0paszoBaTenbHble (PYHKIUUW XUMHUH, U3yd4aeMOM Ha YriIyOJI€HHOM YpOBHE,
pealn3yroTcs B mpolecce (GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak
00JacTU COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, O0JIACTU MPAKTUYECKOW AESITEIbHOCTU
YeloBeKa M OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3ajada y4eOHOro
IpeIMETa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEHIINX
(akTOB, MOHATHUH, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHUHN, JOCTYIHBIX 00001IeHUI
MHUPOBO33PEHUYECKOI0 XapaKTepa, s3blka HAyKH, B NPUOOIIEHUU K HAyYHBIM
METOJaM TIO3HAaHMWA I[P M3YyYEHUH BEIIECTB W XMMHUYECKUX PpEaKLuH,
(GbOopMHUpPOBAaHUK U PA3BUTUU MO3HABATEIBHBIX YMEHUW U CIIOCOOOB NIE€ATEIbHOCTH
U HUX M[PUMEHEHUH B Yy4eOHO-NO3HABAaTEIbHOM M y4eOHO-MCCIIEI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHM NpPaBWJ 0O€30MacHOro OOpalieHHs C BELIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yueHuss XMMHUM OTPAXKAIOT HAIIPABIEHHOCTh OOYUYEHHS Ha Pa3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, GOPMHUPOBAHUE €€ UHTEIIEKTa U O0IIeH KYJIbTypBHI.

N3yueHne XMMUU HAPABJICHO HA JOCTUKEHUE CIEYIOIINX LEJIEH:

(GopMuUpOBaHHE HUHTEIJIEKTyaJlbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHO a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

(GbopMHpOBaHHME  CHUCTEMBl XMMHYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI JUIsI IOHUMaHUSI XUMUYECKON
CTOPOHBI SBJICHUI OKPY>KAIOIIETO MUPA, OCBOECHUE S3bIKA HAYKH;

npuodieHne oO0ydaloluXcsi K CaMOCTOATEIbHOW I103HABAaTEIbHONW U
UCCJIEIOBATEIbCKOM  JIESATENIbHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHuS,
(opMHpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  oO0miell  (QyHKIIMOHATBHOH U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUHA OOBSICHATH W OLEHUBATh SIBJICHUS
OKpY’KaloIlIer0 MHpa, WUCIOJIb3Ys 3HAHMS U OMNbIT, MOJYYEHHbIE NPU W3YYEHUU



XUMUHU, TPUMEHSITh MX TMpPU pElIeHUH MpoOjieM B MOBCEIHEBHOM KU3HU U
TPYAOBOM IEATEIBLHOCTH;

pazBuTHE y OOydYaronIMXcs HMHTEpeca K H3YyYEHHIO XUMHH U chepam
JESTETHPHOCTH, CBSA3aHHBIM C XHMHEH, MOTHBAIlMA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HAIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHus;

OCO3HaHWE LIEHHOCTHM XMMHUYECKHX 3HAHUW B JKM3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTHYECKOM KyJIbTYpbl, HENPUATHE IEHUCTBUH, NPUHOCALIUX BpPEX
OKPYXKaroUIEH Cpelie U 3I0POBbBIO JIIOACH;

npuOOpEeTeHHEe O0YUYaAIOIMMHUCS OMBbITA CAMOIMO3HAHUS, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIN ), HEOOXOIUMBIX JJIsl Pa3IMYHbIX BUAOB JIEATEILHOCTH.

Ha yrny6nénnoe nzydenue yueOHOTO npeaMeTa « XUMHUs) OTBOAUTCS 1o 136
yacoB B 8 m 9 kiaccax (4 yaca B HEAENIO), TO €CTh 2 4Haca B HEACTIO 3a CUET
oossarenpHorr 4vacth OOII OOO m 2 waca 3a cuér yactu OOII OOO,
dbopmupyemoil yyacTHUKaMHu 00pa3oBaTEeNIbHBIX OTHOIIEHUH. Beero 272 wyaca 3a
JIBa TOJ1a OOyYEHHUS.



COJEPXAHME OBYYEHUA
8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKUE TOHATHS

Xumusi — BaxkHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW ACSATEIBHOCTH
yenoBeka. IIpeamer xumuu. Posib xuMuum B )xu3HU yenoBeka. Kparkue cBeneHus
00 MCTOpUM BO3HUKHOBEHHMSI M PA3BUTHS XUMHUHU. XUMHS B cucTeMe Hayk. Tena u
BemiecTBa. Dusnueckue W XMMHYECKHME CBOWCTBA BEHIECTB. ATperaTtHbie
cocTosiHusA BenlecTB. I[IOHSATHE O TEOPETUYECKUX M HSMIUPUYECKUX METO/AX
MO3HAHUSI B €CTECTBEHHBIX Haykax. [IpeacTaBiieHHsi 0 HayyHOM IIO3HAHHM Ha
SMITMPUYECKOM ypOBHE: HAOI0/IEHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE,
BbIuuciieHue. [IpeacTaBieHuss 0 HAy4YHOM IO3HAHUU Ha TEOPETUYECKOM YPOBHE:
Hay4dHbI€ (aKThl, IpoOJIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3pIK XuMuH. VICTOYHUKH XUMUYECKON HH(POpMaIIu.

[Tonsitue o Meromax paboOThl ¢ XUMHUUYECKHUMH BemiecTBamu. OO0opyaoBaHuE
HIKOJIbHOW XMMHUYeckod Jaboparopun. IlpaBuia Oe3omacHoro oOpamieHus ¢
BELIECTBAMHU U J1a0OPaTOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecH. [IpuposiHbie cMecu: BO3AYyX, NPUPOAHBIN ras,
He(Th, TIPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEpAIbI. [[oHATHE O TOMOTEHHBIX
U TeTeporeHHbIx cMmecsx. Crocoosl pazzenenus cmeceil. OuncTka BEIecTB.

BemecTtBa m XuMHYeCKHE pPEAaKUMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEeMEHTOB. [IpoCcThie M CI0KHBIE BEIIECTBA.
Meramibl 1 HeMeTauibl. BemiecTBa MOJEKYJISIPHOIO W HEMOJEKYJISIPHOIO
CTPOEHHS.

Xumuueckas ¢dopmysna. BajleHTHOCT aTOMOB XMUMHUYECKHUX 3IIEMEHTOB.
3aKOH MMOCTOSHCTBA cOCTaBa BellecTB. OnpeneneHne BaJICHTHOCTH AJIEMEHTOB 1O
dopMmynam OMHApHBIX COEAMHEHUHM U cocTaBiieHHE (GOpMya OMHAPHBIX
COCAMHEHUNW MO0 BAJCHTHOCTH 73yieMeHTOB. OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
coenunennu. Haxoxaenue npocreiiieil (opMysibl BEIIECTBA [0 MACCOBBIM J0JISIM
JJIEMEHTOB.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3p KOIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacdersl mo dopmynam
XUMUYECKUX COEAMHEHUW. MoJligpHas Macca cMecHu BenlecTB. MoJibHas JOJis
XUMHUUYECKOTO dJIeMEeHTa B coenuHeHuu. Haxoxaenue mpocrteimieit (GopmMyssl
BELIECTBA MO MOJIbHBIM JIOJSIM 3JIEMEHTOB.

Ou3NUecKue U XUMUYECKHUE SBICHUS. XMMHUUECKasl PEaKius U €€ MPU3HAKH.
VYcnoBus npoTeKaHUss XUMUUYECKUX peaklnil. 3aKOH COXPAHEHUSI MacChl BELIECTB.
ATOMHO-MoONeKysipHass Tteopusa. KuzHb M paestenbHocTh M.B. JlomoHOcoOBa.



XuMHuecKre ypaBHEHUs. TUIBI XUMUYECKUX PEaKIUi (COeAMHEHUS, Pa3I0KEeHUs,
3ameleHus, oOMeHa). PacueTsl o XMMHUYECKUM ypaBHEHUSIM.

OKCHEPUMEHTAIBHOE HW3YYEHUE BEIIECTB M SBJICHHH. 3HAKOMCTBO C
XUMUYECKON TIOCYJI0M, C TpaBwiaMu pabOThl B J1a0OpaTopuud W MpUEMaMU
oOpamieHust ¢ JjabopaTopHbIM oOopyaoBaHueMm. M3yueHue U omnucaHue
¢u3ruecKuX CBOMCTB 00pa3lloOB HEOPraHWYECKUX BEHIECTB — METANIOB U
HeMetayioB. HaOmionenue ¢usnmueckux (IJIaBieHUE BOCKa, TasiHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIEHHWE U KOHJCHCAIUs BOJbl) U XUMHUYECKHUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJEHCTBUE COJbI WUIIU
Mena C COJSHOM KuciaoToi) siBaeHud. O3HakomiieHHE € 0OpaslaMu BELIECTB
konuuectBoM 1 monb. HaOmionenue W onucaHue NTPU3HAKOB IMPOTEKAHUS
XUMUYECKUX peakiui (pas3ioKeHHUe caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
xjopuaoM Oapusi, mModydeHWe u paznoxkeHue ruapokcumaa wmeaun (1) npum
HarpeBaHWM, B3aUMOJICHCTBUE jkene3a ¢ pactBopoM coiu meau (II). Mzydenue
Ccroco0OB  pazfeneHuss cmeced (C  TMOMOIIBIO MarHuta, (QUIbTPOBAHUE,
BBITIAPUMBAHUE, TUCTUILISAIUS, XpoMaTorpadus), MPOBEICHUE OYUCTKH TOBAPEHHON
conu. HaOmroneHre U onucaHue OIBITOB, WJUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUs
MaccChl.

Baxueimue npeacTaBuTe M HEOPraHU4eCKUX BelleCTB

[IpencraBnenns o razax. Bo3gyx — cmech ra3o. CocTaB Bo3lyxa. 3aKOH
ABoraapo. Monspublii  00bEM ra30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenrne OTHOCUTEIBHONW MOJIEKYJISIPHONW MacChl Ta3000pa3HOr0 BEIIECTBA 110
U3BECTHOM OTHOCUTENBHON IUIOTHOCTH. OOBEMHBIE OTHOLIECHUS Ta30B MpHU
XUMHYECKUX PEAKIUAX.

Kucnopox — sneMeHT M mpocroe BemecTBO. HaxoxkIeHuwe Kuciopona B
npupoze, pu3ndeckre u XUMHIECKHE CBOWCTBA (PEaKIIMU TOPEHUS M OKHCIICHHUS).
IIpouecchl okucnenust B xkuBod mnpupoge. Okcuawl. [Ipumenenue kuciopoaa.
CriocoObl MoyuYeHus: KUCI0poaa B TaO0OpaTOpUu U MpOMbITIIeHHOCTH. [loHsTHE O
karasmszarope. KpyroBopor kuciaopoga B npupone. O30H — auioTpomHas
Moaudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE [JIs SKUBBIX
Opranu3MoB. Pa3pyuienre 030HOBOTO CI10s1.

TeroBoit 3ddekT XUMHUYECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U 3HAOTepMUUYEcKUEe peakuuu. TommmBo. Mcnonp30BaHue yrisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsatue o mapuukoBoM 3ddexre.

Bopopon — nsnemeHT mM mpocrtoe BemecTBO. Haxoxaenue Bomopoaa B
npupoae, GUNYECKHE ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. [ToHsTue o kucnorax u cossix. Mcnonpb3oBaHue BOJIOPOJia B KAUECTBE
TOIIUBA.



Bopa. ®usnueckue cBoMcTBa BOABI. Boma kak pacTtBoputesib. PacTBOpBL.
HacpiieHHble ¥ HEHACBIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
®dakTopbl, BIUSAIONINE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEICCTB.
Crioco6bl BhIpaKEHHUSI KOHIIEHTPAIIMKA PACTBOPOB: MACCOBAsl JIOJIsI PACTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHILIEHTpamus. Pojib pacTBOPOB B MPUPOAE U B KU3HU
YEJI0BEKA.

Xumuyeckue cBoiictBa Bojbl. I[lonsitue 00 ocHoBaHusx. Ilonsitue 006
uHauKaTopax. KpyroBopoT BoAbl B MOpUpPOJE. 3arpsi3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ O4YHCTKA NPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunnl. Knaccudukarms
OKCHUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHAOB. TpHBHaJIbHbBIE
Ha3BaHUsA OKCHAOB. OU3NUEeCKHE U XapaKTEPHbIE XMMHUYECKUE CBOMCTBA OKCHJIOB
(B3aMMOJEICTBUE C BOJIOM, C KMCIOTAMH U OCHOBAHUSIMH, C JIPYTUMH OKCHUIAMH).
[Tonydenune OKkCHUI0B.

[IoHATHE O TMOPOKCHIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIMUX KHCIOTAX.
Kucnorer. Kmaccudukanus kucnor. MexayHapogHas HOMEHKIATypa U
TPUBHUAJIbHBIE HA3BaHUS KUCIOT. PU3MYECKME U XMMHUYECKHE CBOMCTBA KHUCIIOT
(B3aMMOJEICTBUE C METAJJIaMU, C OKCUJAMHA METAJIJIOB, OCHOBAHUSAMH U COJISIMH).
Pan axktuBHoctm mertamioB H.H. bekeroBa. [lomydenue kucnor. Kuciorel B
MpUPOAE, TPUMEHEHHNE BAXKHENUIIINX KUCIIOT.

OcHoBanusa. Knaccudukanust OCHOBaHWU: IMEJIOYM H  HEPACTBOPUMBIC
OCHOBaHUA. MexayHapoIHasi HOMEHKJIaTypa OCHOBAHUU. TpuBUAIbHbIC Ha3BAHUSA
ocHoBanuil. lllenoun, ux cpoiicTBa (B3aUMOJEHCTBUE C KUCIOTHBIMU OKCHJAMHU,
KHCIIOTaMH U COJISIMH) M CHOCOOBI mojydeHus. HepacTBopuMble OCHOBaHHSI, MX
CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMHM) U CIIOCOOBI MOIy4eHUsI. AM(OTEPHOCTB.
[Tonsitue 00 ampOTEpHBIX TUAPOKCHAAX (HA MPUMEPE TUAPOKCHIOB IMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHUE C KUCIOTAaMU M IEJI0YaMU)
Y TIOJIyYEHHE.

Comn  (cpennue, KuCable, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa cosied. TpuBHaibHble Ha3BaHus coiiel. dusznueckne u
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeanux coseit. [lomyuenue
COJIEH.

['eHeTnyeckas CBA3b MEXKy KJIACCAMU HEOPTAHUYECKUX COEIUHEHUMN.

OKCIEpUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OIPEJETICHNE COAEPKaHUI KUCIIOPOJa B BO3AYXE;

MOJIy4eHHe, COOMpaHue, pacrio3HaBaHWE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAOJIIO/ICHHE B3aMMOJCHCTBUSL BELIECTB C KHUCIOPOJAOM U  YCJIOBUH
BO3HUKHOBEHUSA U MIPEKPALLICHUS TOPEHUS;



03HAaKOMJIEHHE C 00pa3liaMi OKCHUJIOB U OTMCAHUE UX CBOMCTB;

NoJIyueHue, coOHupaHue, pacrno3HaBaHHE W HM3YyYEHHE CBOMCTB BOJOPOJIA
(ropenue);

B3auMoOjIelicTBUE Bojiopoaa ¢ okcuaom meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEH  PacTBOPEHMsSI BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM J0JIE PaCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOM MOJIAPHOM KOHUEHTpALMEH
PacTBOPEHHOIO BEUIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJIIAMU (HATPUEM U KAJIbLIUEM);

ONIPENEIICHNE PACTBOPOB KUCJIOT U IIEJIOYEN C TOMOIIBIO NHINKATOPOB;

UcclieJoBaHHE 00pa3l0B HEOPTaHNYECKUX BEILECTB PA3INYHBIX KJIACCOB;

u3yueHue B3aumojieicTBus okcuaa menu (I) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3alnu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTIO MeTajuia
IPYTHUM M3 PacTBOpa COJIH;

B3aMMOJICHCTBHE TMAPOKCHUIA IMHKA C paCTBOPAMU KHUCJIOT U IIEN0YEH;

pElIEHHE DHKCIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACcChl
HEOPraHUYECKUX COEIUHEHUI.

Iepuoanueckuii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
3semMeHTOB /I. U. MenaeneeBa

Crpoenue aromoB. XuMHuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuuu.

[lepBbie TOMBITKH KJAacCU(UKAMU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: IIEIOYHBIX M LIEIOYHO3EMEIbHBIX
MeTajiax, TaJoreHaX, MHEPTHHIX (OJaropoJHbIX) razax. DJIEMEHTHI, KOTOpPbhIC
0o0pa3yroT aMpOTepHbIE OKCHUJIBI U THIPOKCHUJIBI.

[Tepnonnueckui 3aKOH. OTtkpsblITHE Ileproanueckoro 3aKOHa.
[lepuonnueckas cucreMa xumuueckux odiemeHtoB JI. M.  Mengeneesa.
Kopotkonepuoanas u pnuHHOnepuogHas ¢opMbl Tabmumsl «llepuoanueckas
cucrtema xumudeckux anemeHToB M. M. MenaeneeBa». Ilepuonbl u rpynmsl (A- u
b-rpynmsr).

Ctpoenue aromoB. CoctaB atomHbIX simep. M3orTombl. PainoakTMBHOCTD.
DNEeKTpOHBL. DJEKTPOHHAs OpOUTaIb. DHEPreTUYECKHe YPOBHU U MOLYpPOBHU
atoma: s-, p-, d-opOutamu. DNEKTPOHHBIE KOHPUTYpAIMU U DIECKTPOHHO-
rpadguueckue Gopmynbl aToMOB. DU3HUECKUI CMBICI TMOPSAKOBOTO HOMEDPA,
HOMEpa MepHroJia ¥ rpymnbl 35eMenTa. CTpoeHHe 31eKTPOHHBIX 000JI04€K aTOMOB
nepBbix 20 xumuueckux 35meMeHToB [lepnognueckon cucremsl [[. 1. Menaeneena:



pacrpeneneHue JJIEKTPOHOB MO HHEPIEeTUYECKUM YPOBHSM, IOAYPOBHSM H
op6utansm. Gusnveckuii cmpica [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB MO TpyHIiaM H IEPUOJIaAM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHNU XMMHUYECKUX IJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa [0 €ro
nosnoxxennto B [lepuoanueckoii cucreme /1. I. Menneneesa.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — ydeHbld U
rpakIaHUH.

DJIEKTPOOTPULIATENBHOCTh XMUMHUYECKUX JJEMEHTOB. XUMHUYECKasl CBS3b.
Buapr xumuueckodl CBA3U: KOBAJCHTHAs IOJSPHAs CBS3b, KOBAJICHTHAS
HEMoJIIpHAsi CBs3b, WOHHAS CBS3b. MexaHW3Mbl OOpa30BaHUS KOBAJICHTHOW U
VMOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHbIe (GopMysbl BemiecTB. KaTuoHsl u
AHUOHBI.

Kpucrannuueckue u amMop@Hble BewmecTBa. TUMNBI  KPUCTAIMYECKHX
PEILIETOK: HOHHAS, aTOMHAs1, MOJICKYJISIPHASI U UX XapaKTEPUCTUKHU.

Crenenp oxkucieHud. OrnpenesieHHe CTENEeHEed OKUCIEHUS aTOMOB B
OMHApHBIX  coeauHeHusXx.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipomiecchl OKHUCIEHUS W BOCCTAHOBIECHUSA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUHN ITPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA((PHUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

DKCIEpUMEHTAIbHOE U3YYEHUE BEILIECTB U SIBJIICHUII:

03HAaKOMJIEHHE C 00pa3liaMyi METAJUIOB U HEMETAJIJIOB;

MOJENUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIMA PHUCYHKOB, MOJEIEM,
AJEKTPOHHBIX U CTPYKTYPHBIX (OPMYII;

IIPOBEJICHUE  OMNbBITOB, WJUIIOCTPUPYIOIIUX  MIPUMEPBl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH (TOpEHHE, PEAKIIUU PA3TIOKEHHUS], COSTUHEHUS ).

MexknpeaMeTHble CBA3H

Peanuzanusa MexXnpeIMETHBIX CBS3€M NpU M3YYCHUM XUMHM B 8 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIOJIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
IIOHATHUH, TaK U MMOHITUHN, IPUHATHIX B OTJACIBbHBIX €CTECTBEHHBIX HayKax.

OO01re ecTeCTBEHHO-HAYYHBIE TOHATHS: sIBJIeHHE (TIpoliecc), Hay4YHbIH (axT,
TUIN0TE3a, TEOpHs, 3aKOH, aHalIu3, CUHTE3, KiaccudUKanus, NEPHUOJUYHOCTD,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOACIINPOBAHUE, U3MEPEHUE, MOJIETb.

®dusnka: SBICHUS TNPUPONBI, (UHUYECKUE SBJICHUS, BEIIECTBO, TEJO,
dbus3nueckre BEIMYMHBI, CIMHMIIBI H3MEpeHHs, O00BbEM, Macca, arperaTHble
COCTOSIHUE BEIIECTBA, aTOM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJIa,



CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTALTUYECKUX) TEN, dICKTPUUECKUN
3apsifl, KOJMYECTBO TETIJIOTHI.

buonorus: Ouocdepa, poTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpANIbl, TOPHBIE TOPOJIBI,
TI0JIC3HBIC UCKOIIAeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.

TexHosorus: TexHocdepa, IPOU3BOJCTBO, XUMUYCCKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAIIBI.

9 KUIIACC

BemecTBo U XMMHYECKAsS] peaKUMs

[ToBTrOpenne u yriayOjeHue 3HAHUUA OCHOBHBIX pa3lie]IOB Kypca 8 Kiacca.
Ctpoenue aromoB. CBoilcTBa aTOMOB  XHMHMYECKUX  JJEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4E€CTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN). [TocnenoBaTenbHOCTH
3arMOJHEHUST AJIEKTPOHHBIX OpOUTaNel aToMOB MaybiX MepruoaoB. OcoOEHHOCTH
3aMOJHEHUs  DJJEKTPOHHBIX  opOuTanet  aToMoB  OONBIIMX  MEPUOJIOB.
[lepronnueckass cucTeMa XHMHUYECKUX DJIEMEHTOB B CBETE NPEACTABICHUNA O
ctpoeHnn aroma. CTEneHb OKHWCIEHWs W BalleHTHOCTh. lIpencraBienue o
MIEPUOINYECKON 3aBHCUMOCTH CBOWCTB XUMHYECKUX 3JIEMEHTOB
(2JIEKTPOOTPULATETBHOCTb, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCHUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BemectBa B TBEpIOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHMU. Buabl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJICHTHas (HEMOJspHAasi,
noJiApHasi); OOMEHHBII W JIOHOPHO-aKIENTOPHBIA MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOU CBSI3HU.

MexxMoneKyJsapHble B3auMOJICUCTBUSL (BOJOpOJHAS CBs3b, CUJIbI BaH-mep-
Baannca). Tunsl kpucTaUNIMUECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTM4YecKas,
MOJICKYJISIpHAsI — 1 OCOOCHHOCTH UX CTPOSHHUS. 3aBUCUMOCThH CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAHWS  XUMHUYECKUX  PEAKIUil.
Knaccudukanus XUMUYECKUX PEaKIUi MO pa3IMyHbIM MpU3HaKaMm (10 YHCIy U
COCTaBy Y4YAaCTBYIOIIMX B PEaKIUH BEMIECTB, MO TEIIoBOMYy 3ddekrty, mo
U3MECHEHHIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpAaTUMOCTH, TI0
YYaCTHIO KaTaau3aTropa, o0 arperaTHOMY COCTOSIHUIO PEarupyrolnX BEIIECTB).

DJIEMEHThl XMUMHUYECKONW TEPMOJAMHAMHUKH. OHEPreTUKa XUMHYECKHX
peakiuit. TeroBoit 3pdekT xuMHuueckoil peakiuu. JK30- U IHIOTEPMUUYECKUE
peakiuu, TEpPMOXMMHUYECKUE YpaBHEHUs. 3akoH I'ecca u ero clneacTBusl.
Bpruucnenust no TepMOXMMUYECKUM YPABHEHHUSIM.



[ToHATHE O CKOPOCTH XMMHUYECKOW pPEAKUHMH. 3aKOH JIEUCTBYIOLIUX Macc.
dakTOphl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peakiuu. DHEPrus aKTHUBAIUU.
[Tonsitue o xatanuze. @epmeHTsl. UTHIHOUTOPBHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peaknusx. [lonsarue o
XuMHA4YecKkoM paBHoBecuu, npuHuun Jle Illatense. VYcnoBus cmenieHus
XUMHUYECKOTr0 paBHOBecHs. DaKTOPHI, BIUSAIONIME HA COCTOSIHHE XUMHUYECKOIO
paBHOBecusa. [IporHo3upoBaHHE€  BO3MOXHOCTH  MPOTEKAHUS  XUMHUYECKHUX
MIPEBPAIICHUIA B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEICTABICHUA 00 M3YYEHHBIX
AIIEMEHTaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIC pEeaKIuu. OKHUCIUTENBHO-
BOCCTAHOBHUTEIBHBIC CBOMCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIICHU
OKHCJIeHUsd. BaxHble okucauTenM W BOCCTaHOBUTENH. [lepmaHranar kanug
(xapaktepuctuka). CocraBieHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIMii ¢ UCTOIB30BAaHUEM METO/a JIEKTPOHHOTO OanaHca.

DJIEKTPOJUTHYECKAsT JHUCCOUMAus. XHUMUYECKHE pPEakIMU B PacTBOpax.
Teopuss  AJAEKTPOJUTUYECKOM  AuccolManuu. PacTBopeHne Kak  (QU3MKO-
xuMuueckuit npoiecc. [louarre o rupaTax U KpUCTALIOTHAPATAX. DIECKTPOTUTHI
U HE’NeKTponuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOIMALMU BEUIECTB C
pa3NUYHBIM BHJIOM XHUMHYECKOW CBs3u. CuibHbIE W clladble 3JIEKTPOJIUTHI.
Crenenp auccolMaldM, KOHCTaHTa auccolruanvu. MOHHOE MPOU3BEACHHUE BOJIBI.
Bopoponubelii  mokaszarens. MHAukaTopbl. ONEKTPOIUTHYECKAS JUCCOLIMALINS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuum nonHoro oomeHa. Y clioBHs NMPOTEKAHUS PEaKIIUi HOHHOTO OOMeHa.
MonekynsipHble, IOJIHbIE U COKPAIICHHBIE NOHHBIE YpaBHEHUS peakuuil. CBoiCTBa
KHUCIIOT, OCHOBAHWI W COJIE B CBETE NPEICTABICHUNA OO0 3JIEKTPOIUTUYECKOU
nucconuannu. KauecTBeHHbIE pEaKIIMK HA VOHBL.

I'mppomus coneii. MoHHbIE ypaBHEHUS THAPOIU3a CONEH. XapakTep Cpenbl B
BOJHBIX pACTBOPAax COJIEH.

OKCIEpUMEHTAIbHOE HW3YYEHHUE BELIECTB U SIBJICHUW: O3HAKOMIICHHE C
MOJIETISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJJIOB U
HeMeTauioB (TpaduTta U aamasa), CIIOKHBIX BEIIECTB (XJIOpU/Ia HATPHS);

UCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peaKuu OT BO3IEUCTBUSA
pazNUYHBIX (HaKTOPOB;

OTIBITHI, HJUTFOCTPUPYIOLTHUE 00PATUMOCTh XUMUYECKUX PEaAKITU;

VCCIIEOBAHNE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIpolecca AUCCOLMUALAN
KHCJIOT, IIEeJI0YEH U COJICH;

MIPOBEJEHUE ONBITOB, WIIIOCTPUPYIOMIUX MPU3HAKUA MPOTEKAHUS PEAKLIUMA
MOHHOTro oOMeHa (00pa3oBaHueE OcajiKa, BhIJICJICHUE T'a3a, 00pa3oBaHUE BOJbI);



NpUMEHEHUE MHANKATOPOB (JIakMyca, METHIIOpaHka U (eHondTanenHa) s
OnpeeNeHHs XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUM U COJIEH;

IPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOMIMX  HPUMEPBl  OKUCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX peakuii (TOpEHUE, PEAKIIUU PA3IIOKEHUS, COCTUHECHMUS);

pacro3HaBaHWE€ HEOPraHUYECKUX BEHIECTB C IIOMOUIBI0 KAaYECTBEHHBIX
peakiuii Ha UOHBI;

pEelIeHHEe SKCIEPUMEHTANbHBIX 3a7ad 1o TemaMm: «OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiun», «l'maponus conei», «DIeKTpoIuTUYECKas
JUCCOLIMALIUS.

HeMmeTaJibl 1 MX COeIMHEHUS

OOmiass xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, NPOCTHIX BELIECTB, awIoTponusa. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTaUIOB. CpaBHHUTENIbHAs XapaKTepUCTHKA
COE€IMHEHUN HEMETAJIOB.

OO6mast xapakTepucTuka raiaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (pU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBA HA MNOpUMEpe  XJjopa
(B3auMoOJ€iCTBUE C  METaJUlaMHM,  HEMETaJJlaMH, BOAOW,  IIEJIOYaMH).
XmopoBonopon. CoisiHass  KHCIOTa, XHMHUYECKHE CBOMCTBA, IMOJY4YEHHE,
npuMeHeHue. JlencrBue Xiopa M XJOPOBOAOPOAA HA OpPraHU3M 4YeEJIOBEKA.
Baxueiimme xmopuasl W UX HaxoxaeHue B npupoxae. llomarue o
KHCIIOPOCOIEPKAILNX KACIOTAX XJIOPA U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTEMEHU
okucieHusi. CTpoeHue u pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOJAU(PHUKALKUUA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA
cepbl (B3aMMOJEHCTBHE C HEMETAUIaMU, METaUlaMH, KOHUEHTPUPOBAHHBIMU
a30THOM M cepHOM Kucinoramu). CepoBOAOpON, CTpOEHUE, (QUINYECKHEe U
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBIC CBOWCTBA). OKCHIBI
cepbl KaK MPeACTaBUTENIM KUCIOTHBIX OKCHJIOB. CepHHUCTas KUCIOTa U €€ COJIU.
Cepnas kwucinora, (Quanueckue U XUMHYECKHE CBOMCTBa (0o0mue Kak
IpeiCcTaBUTENd Kiacca KuUcaoT M crneurduueckue). Conu CEepHOH KHCIOTHI.
XUMUYECKHE peaKklny, JIeXKallue B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOJIydYeHus
cepHOil kucnoThl. [IpencraBieHuss 0 XUMHUYECKOM ITPOU3BOJICTBE U CBSI3aHHBIX C
HuM npodeccusax. [IpuMeHenne cepHol KUCIOTHl U cylbdaToB. KauecTBeHHbIE
peakuuu Ha cyiab(put-, cynbGua- U cyiabhar-aHnoHbsl. HaxoxaeHue cepel u ee
COCMHEHUNW B NpUPOAEC. XHUMHUYECKOE 3arpA3HCHUE OKPYKAWIIEH Cpeasbl
COCIMHEHUSIMU Cephbl (KUCIOTHBIC JOXIHM, 3arpsi3HEHHE BO3JlyXa), CIOCOOBI €ro
pEAOTBPAILCHUS.



OO6miast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3OT, pacmpocTpaHeHue B MpUpoie, (PU3MUecKrne W XUMHUYECKHE CBOMCTBA
(B3auMoO€ICTBHE C METajuiaMu, BOJAOPOAOM, KUciopoaoM). KpyroBopor azora B
npupoae. AMMHAK, ero (U3MYECKHE M XUMHUYECKHE CBOMCTBa (OKHCIIEHUE,
OCHOBHBIE CBOICTBa BOJHOIO pAacTBOpa), MPUMEHEHHWE U TMOJy4YeHHUEe B
Ja0opaTopud U MPOMBINUICHHOCTH. MOH aMMOHMS, JOHOPHO-aKIENTOPHBIN
MexXaHu3M ero oOpazoBanus. Conmu aMMOHUSA, X (U3UYECKUE W XUMHUYECKUE
CBONMCTBa (pa3lo)XKeHHWE U B3aUMOJICUCTBHE CO IIIeJI0YaMH), TPUMEHEHUE.
KauecTBennas peakuuss Ha woHbl amMoHus. Oxcuabl azora (I, II, III, IV, V).
A3zoTtucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdyyeHue, GU3nYecKue U XuMUYECKHUe
cBOMcTBa (00OIIME Kak MPEACTaBUTENSl Kjacca KUCIOT U crnenuduueckue),
npuMeHeHHe. XUMUYECKHE PEaKIuu, JIeKAIIUEe B OCHOBE MOJYYEHUS A30THOMU
KHCJIOTBI B IPOMBIIUIEHHOCTU. HuTpatsl 1 HUTpUTHL. KauecTBEeHHbIE peakiuu Ha
HUTpaT- W HUTPUT-AaHUOHBL. XHMHUYECKOE 3arpsA3HCHHE OKpY KalolEel Cpeabl
COCAMHEHUSIMHU a30Ta (KUCIOTHBIE JOXIW, 3arpsi3HEHUE BO3/AyXa, MOYBBI U
BOJIOEMOB).

®ochop, ammorponusie Momupuranuu  pochopa (Oenmblii W KpacHBIMA
dbocdop), puznueckre U XMMUYECKHUE CBOMCTBA (B3aUMOJEHCTBHE C METAJJIaMHU,
KHCJIOPOJIOM, TajloT€HaMu, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHOM KUCIOTaAMH).
Oxkcunpl gocdopa (III, V), dochopnas xuciora, Gpu3HMUecKUe U XUMUUYECKUE
cBolicTBa, monyueHue. KauectBennas peakuus Ha gocdar-uonsl. [IpencraBnenus
o ranorenuaax ¢ocdopa (111, V).

[lonsitTue 0  MHUHEpalnbHBIX  yAOOpeHUsiX. A30THbIe, (ochopHbIE,
KOMIUJIEKCHBIE  yA00peHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYXalollehd cpeibl
COCTMHECHUSIMU a30Ta u Gocdopa.

O6mras xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

VYraepon, amiorpornubie Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKUE W XUMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB
(B3auMO/ICIICTBHUE C METaJllaMH, HEMETaJulaMi, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoii kucioramu). [lousitue 06 agacopobumu. KpyroBopot yriepoja B mpupoe.
Oxkcunpl yriiepona, ux GU3M4ecKkue U XMMUYECKUE CBOMCTBA, IEHCTBHUE HA JKUBbBIC
OpraHu3Mbl, MOJYYEHUE U MPUMEHEHHE. JKOJOTUYECKHUE MPOoOIeMbl aTMOCHEPHI,
cBsi3aHHble ¢ okcujpoM yriepoga (IV). VYronpHas kucinora W ee colid, HX
dbusnueckue U XMMUYECKHE CBOICTBA, MOJydeHHWE U mpuMeHeHune. KapOoHatsl,
TUAPOKapOOHaThl, MX cBoicTBa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.



[TepBoHavasibHbIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX
yriiepoja: yriieBOAOpOAbl (METaH, dTaH, 3TUIICH, alleTUJIEH), STaHOJ, TJIMIICPHH,
yYKCyCHasi KucioTa. [Ipupo/iHble UCTOYHUKH YIJIEBOAOPOAOB (YroJib, MPUPOAHBIN
ra3, Hed)Th), MPOAYKTHI X MEPepabOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTue 0 GMOMOTUYECKH BAXKHBIX OPraHUYECKUX BEIIECTBaX — >KHMpax, Oeykax,
yIJIeBOJaX — W HMX POJU B JKU3HM 4YesloBeKa. EJWHCTBO OpraHMYecKux W
HEOPTraHUYECKUX COETUHEHUM.

Kpemunii, ero Qusnyeckne M XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
MeTallJlaMy, KUCIOPOAOM, YIJIEPOJIOM, rajOoreHaMH), MOJyYeHUE U MPUMEHEHUE.
Ponw kpemuus B npupoje u rexuuke. Oxeun kpemuus (IV), kpemHueBas Kucuora,
CUJIUKAThI: (PU3MUECKHME UM XUMHUYECKHUE CBOMCTBA, MOJyYECHUE W NMPUMEHEHUE B
ObITY W MPOMBIIUICHHOCTH. BakHelIue CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, *eje300eToH. IIpobiemMbr 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

bop. OcobennocTtu ctpoenus aroma. OOmMe npencTaBieHus 0 (pU3ndecKux
U XMMUYECKUX CBoMcTBax. bopHas kucmnoTa.

DKCIEPUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBJIICHUIA:

03HAaKOMJIEHHE C 00pa3liaMy MPUPOIHBIX XJIOPHUIO0B (TAIIOTCHUIOB);

IIPOBEJICHUE OMBITOB, OTPAXKAIIUX (U3MUYECKUE U XMMHYECKHE CBOMICTBA
TraJIOr€HOB U UX COCIUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MPOBEJICHNE KAUECTBEHHBIX PEAKIUA HA XJIOpHUJ-, OpOMUJ- U HOJIUJI-UOHBI U
HAOJII0/ICHHUE PU3HAKOB X MPOTEKAHUS;

03HAKOMJIEHHUE C 00pa3liaMu Cephl U €€ MPUPOAHBIX COCTMHEHUN;

HaOJII0IEHNE nporiecca  OOyIJIMBaHUS caxapa  TmojJ  JeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOMN KHUCIIOTBHI,

U3YUYEHHE XMMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI;

MPOBEJICHUE KA4YeCTBEHHBIX PEaKiuid Ha CylbPua-, cylbPuT- U cyibdar-
WOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HAKOMJIEHWE C (PU3MYECKUMH CBOMCTBaMM a3ora, ¢ocpopa U HX
COETMHEHM, 00pa3amMu a30THBIX U (OCHOPHBIX YAOOPEHUIA;

MoJIy4eHue, coOupaHue, paclio3HaBaHWE M HU3YYEHUE CBOMCTB aMMHAaKa,
W3YUYEHHE CBOICTB COJIEN aMMOHHS;

MIPOBEJICHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbochar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS;

M3y4YECHUE B3aUMOJICUCTBHSI KOHUEHTPUPOBAHHOW a30THOU KUCJIOTHI C MEJBIO,
CBOMCTB (hoc(HOPHON KHUCIIOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJIENSIMU KPUCTANIMYECKUX PELIETOK anMasa, rpadura u
dymiepena, ¢ mporeccoM ajcopOlUM PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yTJIEM B YCTPOMCTBOM IIPOTUBOra3a;

HOoJIyuyeHue, coOupaHue, pacro3HaBaHUE M M3YyUYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

IIPOBEJICHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT- U CHJIMKAT-UOHBI U
U3y4YEeHHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4eHHE B3aUMHBIX MTPEeBpPALICHUI KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ o0pa3llaMu NPUPOJHBIX KapOOHATOB U CHIJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIJIEHHOCTH;

pelIeHre SKCIepUMEHTANIBHBIX 3314 10 TeMe «BakHelme HeMeTauibl U UX
COEIMHEHHUSI.

MeTaJibl 4 MX COeIMHEHUS

O6me cBoiictBa MeTtayuioB. OOmas XapaKTEPUCTHKA XUMHUYECKHUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU MX ToJiokeHUs B [lepuoanueckoil cucreme
xumudeckux aneMenToB [{. . MenaeneeBa u ctpoenus atomoB. Metamisl A- u b-
rpyni. CTpoeHHe NpOCThIX BELIECTB — METAIOB. MeTalinyeckas CBs3b U
METa/NINYeCcKasi KpUCTauIMuecKasi penierka (MpUMUTUBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBAaHHAS KyOuueckas, IPaHENEHTPUPOBAHHAS KyOnueckas,
reKcaroHajibHasi IJIOTHOYIAKOBaHHAas). 3aBUCHUMOCTb (PU3UYECKUX CBOMWCTB
METAJJIOB OT CTPOEHUS KPHUCTAUIOB. OJIEKTPOXUMHUUYECKUN pAX HANPSHKECHUN
meTaiioB. O01ue XuMU4ecKkre cBoiicTBa MetaioB. O01mue crnocoObl MOTydYeHus
METAJVIOB, METAJTYPIrUsl. DJIEKTPOIN3 PacIlJIaBOB U PACTBOPOB COJIEH KaK OJIUH U3
CIOCOOOB TMOJy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3UM METAJIOB, OCHOBHBIE
crnocoObl 3auuThl X OT Koppo3ud. CrjaBbel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponsza). [IpuMeHeHre METaIOB U CIUIABOB B OBITY M MPOMBIIIJICHHOCTH.

Memannwet A-epynn

[I{enouHbple MeTaIbl: TOJNOXKEHHE B [lepronnueckoil cucTeEMEe XUMUYECKUX
anemeHToB . M. MenzaeneeBa, CTpO€HUME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
duznyeckue U XUMHYECKHE CBOWCTBA (HA MpUMEpE HATpUs U Kajusl), MOITyUYEHUE.
OKcupl ¥ THAPOKCHUIBI HATPUS U Kanus. [I[pruMeHeHne menouHbIX METAJUIOB U UX
coeMHeHun. bruonornueckas posib HaTpUs U KAJIUSL.

[[lenoyHO3€MENIbHBIE METAJUIBI MarHMil WM KaJbUUW: IIOJIOKEHHE B
[leproanueckon cucrteMe XxuMu4eckux diemMeHToB [[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXxJeHue B npupoze. Gusnueckne 1 XUMUUYECKUE CBOMCTBAa MarHus
U Kajnpuus. BaxHelmme coelMHEHUs KalblMsl W MarHus (OKCHJ, THIPOKCHI,
COJIM), CBOWCTBa, NMpuMeHeHue. JKEeCTKOCTh BOJIbI U CHOCOOBI €€ YCTpaHEHUS.
KpyroBoport kanbiusi B mipupoe.



AOMUHUN: TIoJIokeHUE B [lepnoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoOeHUE aToma, HaxOXIeHHE B Ipupone. DPusndeckue u
XUMUYECKUE CBOMCTBA aTlOMHUHHS. AM(POTEpHBIE CBOICTBA OKCUAA U TMAPOKCHIA
anmoMuHus. [I[puMeHeHne antoMUHAS U €ro CILIaBOB.

Memannwt b-2pynn

OO6mast xapakTtepucTuka MerauioB b-rpynn (moOOYHBIX MHOArpyII):
nonoxxkenne B llepuomnueckoi cucreme xumuyeckux snemeHtoB J[. WM.
MenaeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJIEHHE «IIpOBajiay 3JIEKTPOHA HA
IpUMepe CTPOSHHsI aTOMOB XpoMa, Me/u, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-a7eMEeHTOB, CTEMEHU OKHUCICHUS AaTOMOB B COCAUHEHUSX. 3aBUCHUMOCTh
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THJIPOKCHIOB METAIOB OT 3HAYECHUS
CTENIEHU OKHCIICHHS AJIEMEHTa B COCIMHEHHH (Ha MpPUMEpPE COCAUHEHUN XpOoMa).
IlepBoHavasIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEMHEHUSX.

Menps u cepeOpo: CTpOCHHE aTOMOB, CTENEHH OkucieHus. OOume KpaTkue
NpEACTaBlICHUS O (PU3MYECKUX M XUMHUYECKHMX CBOWCTBAX MPOCTHIX BELIECTB
(B3aUMOJEICTBUE C KUCIOTAMHU-OKUCIUTENIAMH), 00 UX OKCHAAX, THUJIPOKCUAAX U
COJIsIX, UX NpuMeHeHud. [IpencraBnenus o0 aMMUadyHBIX KOMILUIEKcax cepeldpa u
Menu. KadecTBeHHBIC peakiiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTETIeHb OKUCIICHUsI. XapaKTepUCTUKa (GPU3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEepHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHbIE peakliy Ha KaTHOHBI [IUHKA.

JKeneszo: cTpoenme aroma, cTeneHH OokucieHus. Haxoxzaenue B mpupone.
du3nyecKue U1 XMMAYECKUE CBOMCTBA Kelle3a, TpUMeHeHne. buonorndeckas poJib
xkenesa. Oxcuapl, ruapokcuasl u conu keneza (II) u xenesza (III), ux cocras,
CBOMCTBa M mosydyeHue. KauecTBeHHbIE peakIMU Ha KaTUOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kene3a. [Ipon3BOACTBO YyryHa W CTalIH.
DKOJIOru4ecKue MpoosIeMbl, CBSI3aHHBIE C METAJUTYPTUYECKUMU MPOU3BOACTBAMH.

DKCIEpUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJIICHUI:

O3HAKOMJIEHHWE C oOOpasllaMu METaUIOB W CIUIaBOB, UX (PU3MYECKUMHU
CBOMCTBaMU;

MOJENUPOBAHNE METAIINYECKON KPUCTAIUINYECKON PELIETKY;

VU3y4YECHUE B3aMMOJECUCTBUS METAJUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCIIOT, UCCJIEIOBAHKUE MPOLIECCOB AIEKTpoin3a pactBopoB xjiopuaa menu (1) u
MOANAA Kajus, KOPPO3UH METAILIOB;

U3y4eHUe OCOOECHHOCTEH B3aMMOJECHCTBUS OKCHUAOB KaJbLIUS W HATPUSA C
BOJIOM, MX TUIPOKCUIOB — ¢ okcuaoM yriepoaa (IV) u kucnoramu;

U3y4EHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJlbLUs, )KECTKON BOJIbI;

W3YUYEHHE TPOLIECCOB IMOJIYYEHHS THUAPOKCUIOB IKejle3a, UX XUMUYECKHUX
CBOJICTB,;



U3y4YeHHUE MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX peaKIMil Ha MOHBI (MarHus,
KaJbIIWs, ATFOMUHUS, ITUHKA, *Keje3a (2+) u xkemnesa (3+), meau (2+);

HAOJII0/ICHUE U ONMCAaHME OKPAIIMBAHUS IUIAMEHU MOHAMM HATPUs, Kaaus U
KaJIbIIUS;

uccienoBanue aMm(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHUIA
xpoma (II1) 1 rugpokcuaa uuHKa;

pEILICHUE 3KCIEPUMEHTAIBHBIX 3aJ1ad M0 TeMe «BaxHeimme meramibl U ux
COEMHECHUSD.

XuMHuS M OKpPYKAOLIAA cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOW JKM3HU 4YEJIOBEKA. BakHenime
BEILECTBA U MaTepHuaybl, 00JacTH UX NMPUMEHEHHUs. be3omacHoe HCMOIh30BaHUE
BEILIECTB M XMMHUYECKUX peakiui B ObiTy. [lepBasi moMouis mpu XUMHUYECKHUX
0’KOrax U OTPABJICHUSIX.

Hogble maTepuanbl 1 TeXHOIOTUHU. [[pUHIUIIBI «3€TIEHON XUMUN).

OCHOBBI 3KOJIOTMYECKOM TI'PAMOTHOCTH. XUMHS M 3J0POBbE. 3HAUCHHE
U3Y4aeMbIX XUMHUYECKUX 3JIEMEHTOB M MX COCIMHEHUHN sl (yHKIIMOHUPOBAHUS
opraHusmMa 4yenoBeka. [lorsTue o 3mopoBoM 00pase KU3HH.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOMIEH cpefibl. IKOJOTUIECKUE TPOOIIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMH YTJIEPO/Ia, a30Ta, CEPBI, TXKENbIX MeTauioB. [loHsTHE
o IIJIK. Poip XuMuu B pelIeHUH YKOJIOTHYECKUX MPOOIeM.

DKCNEPUMEHTAIBHOE M3YYCHHE BEIIECTB MW SABJICHUN: O3HAKOMIIEHUE C
oOpa3naMu MatepuanioB (CTEKIIO, CIUIaBbl METAJJIOB, MOJUMEPHbBIE MaTEpPHUAIbI),
ONPENECICHUE KUCIOTHOCTH IMPUPOAHBIX BOJ, MOJEIHMPOBAHME IIpouecca
00pa3oBaHMsI KUCIOTHOTO JOXK/Is, U3yYeHHE ero BO3JCHCTBUS Ha MaTepUabI.

IloBTOpeHue u 00001IeHHMEe 3HAHMH OCHOBHBLIX pa3aeioB KypcoB 8-9
KJIACCOB

[Tepnonnueckuit 3akoH u [lepronnueckas cucteMa XUMUYECKUX 3JIEMEHTOB B
CBETE MPEICTABICHUI O CTPOEHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX JIEMEHTOB U UX COCIMHEHUN B NIEPUOJIaX U rpymIax.

CrtpoeHue BelecTBa B TBEPJIOM, KHIKOM M Ta3000pa3HOM COCTOSSHUU. Bub
XUMUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBAa OT TUIA KPUCTAIIIMYECKOU
PELIETKH U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanusa XuUMHUYECKHX peakuuMid MO Pa3IMYHBIM  IpPU3HAKAM.
[IporHo3upoBaHWE€ BO3MOKHOCTHM MPOTEKAHUS XUMHYECKUX MPEBPAlICHUN B
Pa3IMYHBIX YCIOBHSIX HAa OCHOBE MPEACTABICHUNA XUMHUYECKOW KUHETHKH U
TEPMOIMHAMHUKH.

XUMHUYECKHUE pPeakuuu B pactBopax. ' maponns cosei. Peakunu oxkucieHus-
BOCCTAHOBJICHUS. DJIEKTPOIIU3.



CBoiicTBa KHCJIOT, OCHOBaHUW U CcOJied B CBeTe INpeACTaBIeHUU 00
AJEKTPOIUTUYECKON  JUCCOIMALIMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesxcnpeomemmnnie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBS3€M MNpU M3YYCHUHM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUM, TaK U TOHSTUN, IPUHSTHIX B OTJCIBHBIX €CTECTBEHHBIX HAyKaX.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: sIBJICHHUE (TIpOIlecc), HAy9IHbIN (PakKT,
TUIOTE3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KiaccuduKaius, NEPHUOJUYHOCTD,
HaOII0/ICHUE, HKCIEPUMEHT, MOJEIUPOBAHKUE, U3MEpPEHUE, MOJCNb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEIIECTBO, TeJO, (U3UYECKHE BEIUUYUHBI, €IUHUIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIIOTHI, aTOMBI I MOJICKYJIBI, arperaTHBIE COCTOSHUE
BCILIECTBA, CTPOCHHUE Ta30B, JXKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEll,
KpUCTAJITMYECKasi pelieTKa, S3JEeKTPOH, SApO aToma, IMPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3JIydeHue,
AIEKTPUUYECKUH 3apsi/l, MPOBOJHUKH, MOTYITPOBOIHUKU, AUIICKTPUKH, COTHEUHBIN
CIIEKTp, pa3IoKeHUE OEI0TO CBETa B CIIEKTD.

buomnorus: skocucrema, ouocdepa, poTocuHTE3, MpOIIECCh OOMEHA BEIECTB,
MUHEpaJIbHbIE YJIOOpPEHUS, MHUKPOAJIEMEHTHI, MAaKpPO3JIEMEHThI, THUTATEIbHbIC
BEIIIECTBA.

I'eorpadusi: armocdepa, rtumpochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIMAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3EMIIS.

TexHonorus: CTPOUTEIIbHBIC TE€XHOJIOTUH, CEJIbCKOXO03S1ICTBEHHBIEC
TEXHOJIOTUHU, TEXHOJIOTUH AJIEKTPOHHON MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATHI OCBOEHHS [TIPOT'PAMMEBI I10 XUMUH
HA VPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS (YIJIYBJIEHHBII
VPOBEHD)

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEJILHOM JIEATEIbHOCTH 00pa30BaTeIbHONW OpraHu3allid B COOTBETCTBHUU C
TPAAUIUOHHBIMUA POCCUNCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHITHIMA B OOIIECTBE NpaBWIaMH M HOPMaMu TMOBEICHUS U
CIIOCOOCTBYIOT —TMpOIlECCaM CaMOIMO3HAHHUSA, CAaMOPa3BUTHS W  COIMAIHM3ALUU
00yJarommxcs.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAUUA U
paclIMpeHre OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

MPOSIBJIEHWE IIEHHOCTHOTO OTHOIIEHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACJIEAUI0, MOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAYKW W TEXHOJIOTUM B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHUU IKOHOMHKHU
Poccum u cBoero pervona;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NpEeACTaBICHUE O COIMAIbHBIX HOpPMax M TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, MPOSBICHHE KOMMYHUKATHUBHON KYJIbTYpPhl B
pa3HOOOpa3HOM COBMECTHOM ACATEILHOCTH;

CTpPEMJICHHE K B3aMMOTIOHMMAHHIO ¥ B3aMMOIIOMOIIM B MPOIECCe YUYCOHOU U
BHEYUEOHOU AesATEILHOCTH;

TOTOBHOCTh OLICHMBATh CBOE IMOBEJICHHE U TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCJIEICTBUMN
MOCTYTKOB;

3) popMuUpPOBaAHUS IEHHOCTH HAYYHOT O MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M HEOOXOIUMBIC IS
MOHUMAaHHUS CYIIIHOCTH HAYYHON KapTUHBI MUPA;

OCO3HAaHHE IIEHHOCTU HAYYHOI'O MO3HAHMUS ISl Pa3BUTHUS KaXJOr0 4YEIOBEKa
U MPOU3BOAUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJM M MECTa HAYKH «XHUMHS» B
CHUCTEME HAay4HBIX MPEACTaBICHUM O 3aKOHOMEPHOCTSAX PAa3BUTHUS TMPUPOJbI,
B3aMMOCBSI35X YEJI0BEKa C IPUPOJHON U TEXHOJIOIHYECKON CPENOM;

Nmo3HaBaTelbHAsI MOTHBAllUA W UWHTEpPEC K OO0yuYeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CAaMOPa3BUTHI0O M CaMOOOpa30BaHUIO, K MCCIEI0BATEIbCKON



NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBlIEHUs U YPOBHS JAJIbHEUILEro
o0yueHus;

4) BOCIUTAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 >KM3HU, OCO3HAHHWE TMOCIEIACTBUU U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHUS ),
HEOOXOJMMOCTU COONIOJICHUsSI MpaBuid 0€30MacHOCTH TMpu  OOpalleHUun ¢
XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYalIUsIX;

5) Tpy10BOI0 BOCTIMTAHMSI:

dbopMHUpoOBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBOM IEATENHHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEI0OBATEIbCKON ACSITENIbHOCTU KaK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOLIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHHE BO3MOKHOCTH CaMOpeaIn3alid B 3TOU
cdepe;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

0CO3HAaHHE HEOOXOAMMOCTHU OTHOIICHUS K IPUPOJIE KaK UCTOYHUKY >KHU3HU Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB H OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKpY’Kalollled cpefbl; OCO3HaHHME TIJ00aJbHOTO XapaKTepa 3KOJOTMYECKHX
npo0iieM U MyTel UX PEeIIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHWS, TOTydaeMbIe
pU U3YYEHUU XUMHH, JUIsl PEUICHUS 3a/1ad, CBSA3AHHBIX C OKPY’KaloOUIEH cpeoi;
aKTUBHOE HENpUATHE JCHCTBUN, TMPUHOCSAIIMX Bpea OKpYXKalolled cpene;
OCO3HaHHUE CBOEU POJIM KaK IpakJJlaHWHA U MOTPEOUTENS B YCIOBUIX B3aUMOCBSI3U
IIPUPOJHOM, TEXHOJIOTHYECKOM M COLMAIBHOW CpeXN; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM AEATEIBbHOCTH SKOJIOTHUYECKOW HAITPABICHHOCTH.

METANNPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yJIbTaThl OOYYAIOMIMXCA, OCBOMBIIMX IMPOrpamMmy IO
XMMHUHU OCHOBHOI'O 00I1IeT0 00pa30oBaHusl, BKIIOYAIOT:

YCBOCHHUE MEXIUCIUIUITMHAPHBIX (MEXKIPEIMETHBIX) MOHSATUNA, OTPAKAIOUIUX
MaTepuagbHOE €IMHCTBO MHpa W TMpoUEecC MOo3HaHMS (BEIIeCTBO, CBOMCTBO,
SHEPrus, SBJICHWE, HAY4YHBIM (PaKT, 3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TEOPHUS,
Ha0JII0/IeHNEe, U3MEPEHHE, UCCIIEOBAaHUE, SKCIIEPUMEHT U JIPYTHUE);

OBJIAJICHUE YHHUBEPCAIbHBIMU YUYE€OHBIMU JACUCTBUSIMU (ITO3HABATEIIbHBIMH,
KOMMYHUKATHUBHBIMHU,  PErYJATHUBHBIMU),  BAXKHBIMM  JJISI  TOBBIIICHUS
3¢ (HEKTUBHOCTH OCBOCHHS COJEpKaHUS yd4eOHOTO TMpeaMeTa, (POpMUPOBAHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-UCCIIEIOBATEIIBCKON  JAESATEIbHOCTU
oOyyJaronxcsi B Kypce XuMuu;

CIIOCOOHOCTh UX MCIOJIb30BAaTh B YUEOHOM, MO3HABATEILHON U COLIMAIBHOM
IIPaKTHUKE.

ITo3HaBaTe/IbLHBIE YHUBEPCAJIbHBIC y‘lEﬁHble I[eﬁCTBHﬂ

ba3oBble Jilornyeckue JeicTBUA:

YMEHUS HCIOJb30BaTh NPHEMBI JIOTHUECKOTO MBINIJICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICIT XUMUYECKUX MOHATUH (BBIICIATHh UX CYIICCTBCHHBIC
IPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTHMMU MOHATHAMH); aHAIM3UPOBATh,
CpaBHMBaTh, 000011aTh, BBIOMpPATh OCHOBaHUA JUIS  KiIacCUDUKALUK U
CUCTEMATHU3AIMM XUMHUYCCKUX BEIICCTB M XUMHUYECKHX PEAKINN; yCTaHABIMBAThH
PUYUHHO-CJICICTBEHHBIC CBS3M  MEXIy OOBEKTaMH HW3Y4YEHUS;, CTPOUTH
JIOTUYECKUE PpaCCyX ACHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, 110 AaHAJIOTHUH);
npeiaraTh KpUTEPUM W BBISABISATH OOIIHME 3aKOHOMEPHOCTH U IPOTHBOPEUHUS B
M3Yy4aeMbIX MPOIECCaxX M SBJICHUSAX; MPOBOJIUTH BHIBOABI M 3aKIIOUCHUS; YMCHUS
MPUMEHSTh B TMPOIECCE MO3HAHUSA MOHATHS (TPEIMETHBIE M METaIlpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIh3yEMbIE B XUMUH, IIPEOOPA30BLIBAThH
MOJICIIbHBIC MPEJCTABICHUS — XUMUICCKHM 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYSCKast
dbopmylia U ypaBHEHHE XMMHUYECKOW PEAKIIUA — MPH PEIICHUH yYCOHBIX 3a7ad; C
y4eTOM O3THUX MOJCIBHBIX TPEJICTABIICHUNA XapaKTepU30BaTh HU3ydacMbIC
XUMHUYECKHE BEIECTBA U XUMUUICCKUE PEAKIIUH.

Ba3zoBble wucciaenoBarenbckue aeicTBUS (MeTOAbl HAYYHOr0 MO3HAHUS
BELIEeCTB M SIBJICHMI):

YMEHUsI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHUS BEIIECTB W SBJICHUN Ha
AMITUPUYECKOM U TEOPETHUYECKOM YPOBHSAX B Yy4eOHOH ITO3HABATCIbHONW U
IIPOCKTHO-MCCIIEA0BATEILCKON IEATEILHOCTH;

YMEHUSI HCIIOJIh30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI, aHAJTU3UPOBATh (PAKTHI, BHISBIISATH
u GopMyJIHUpoBaTh MPOOJIEMY, OMNPENENATh 1eJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHHIO MPOOIEMBI; TIpeAJIaraTh OMUCATEIBHYIO WIIH O0BSICHUTEIHHYIO THIIOTE3Y
U OCYHIECTBJIATh €€ TPOBEPKY; YMECHHS MPOBOAWTH HM3MEPECHHS HEOOXOIUMBIX
mapaMeTpoB, BBIYUCIICHHUSA, MOJCIUPOBaHUE, HAOMIOAECHUS H OSKCIEPUMEHTHI
(peasbHBIE W MBICIICHHBIE), CaMOCTOSITEJILHO TIPOTHO3UPOBATH PE3YJIbTATHI,
dbopMyupoBaTh 000OIIECHHUS M BBIBOABI IO pe3yjbTaTaM IPOBEACHHOTO OIIBITA,
WCCJICIOBAHUSI, COCTABJISATh OTUET O MPOCIIaHHON paboTe;

Pabora ¢ uHpopmanmei:

YMEHHUsI OPUEHTUPOBATHCS B PA3IUIHBIX UCTOYHUKAX WH(POpManuu (Hay4HO-

NOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE MMOCOOHS,



pecypcbl MIHTepHeTa); aHanu3upoBaTh MHGOPMAILIMIO U KPUTHYECKH OLICHUBATh €€
JOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HMHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYMMYIO JJI1 pElIeHUs y4eOHOW 3aJaud; YMEHHs IPUMEHSTh
pa3iauyHble METOAbl M (OPMYJIUPOBATh 3alpoChl MpU TMOHCKE U OTOOpE
uHpopMaIi, HEOOXOAMMOUM JIsi BBIMOJTHEHUS YYEOHBIX 3a7ad; HCIOJIb30BaTh
UH(OPMAIIMOHHO KOMMYHHMKATUBHBIE TEXHOJIOTMM U pa3jU4Hble IOUCKOBbBIE
CUCTEMBI; CaMOCTOSTEIbHO BBIOMpATh ONTHUMAJIbHYIO (OpPMYy HpeACTaBICHUS
uHdopmaruu (cxembl, TpapuKd, TUArpaMMbl, TAONHIIBI, PUCYHKA H JPYyTHe
(GopMBbI); YMEHHs HCIOIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEICTBA PalbOTHI C
XUMUYECKON wuH(pOpMaIeil; TPUMEHSATh MEXIpeAMeTHbIe ((usudyeckue u
MaTe€MaTUYECKUE) 3HAKU U CUMBOJBI, (hOpPMYJibl, aOOpeBUaTyphbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHME  CpEICTBA
HarJIsJHOCTH.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

1) ymenust oOuieHust (MMCbMEHHOM U YCTHOW KOMMYHUKAITUH):

NIPEJICTABIIATh TOJYYCHHBIE PE3yJIbTaThl TO3HABATEIBHOW JCSATCIBHOCTH B
YCTHBIX W THCBMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Tpe3eHTalnen
pPE3yIbTATOB BBITIOJIHEHHUSI XUMUYECKOTO JKCIEpUMEHTa (HMCCIeA0BaTEIbCKOM
7a00paTOPHOMN MUITM MPAKTUYECKOW paboThl, y4eOHOTO MPOEKTa); B X0JI¢ AUAJIOra U
(W) TUCKYCCHU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOl TeMe M BBICKA3bIBaTh HJICH,
(GOpMyIHpPOBAaTh CBOM MPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS TPEII0KESHHON
3a/1auH.

2) ymMeHus1 yueOHOTO COTPYAHMYECTBA (TPYIOBas KOMMYHHUKAITH):

y4acTBOBaTh B TIPYMIOBBIX (opMax paboThl: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOH pabOThl, OMpenessTh CBOIO pOJIb, PACIpENesaTh 3aJaddl MEXIy
YICHAMH TPYIIBI;, BBIOJHITH CBOIO YacTh pPabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUSA C JACUCTBUSMHU JPYTUX WICHOB KOMAHBI, OMPEACNATH KPUTEPHUH TIO
OIICHKE KayeCTBa BBHIMIOJHEHHON palOThI; pellaTh BO3HHUKAIOIIME MPOOIeMbl Ha
OCHOBE ydYeTa OOIIMX HMHTEPECOB W COIJIAaCOBAHUS MO3UIMH, y4acTBOBaTh B
oOcyXaeHnr, OOMEHE MHCHHMSIMH, «MO3TOBOM IITypMe» W APYyrux ¢dopmax
B3aUMOJICCTBUSL.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

OBnazieHUe YHHUBEPCATBHBIMU YUYE€OHBIMH PETYIATUBHBIMH JIEACTBUSIMHU
BKJIIOYAECT PA3BUTHUE CAMOOPraHU3alMU, CAMOKOHTPOJIS, CAMOKOPPEKIMU, B TOM
YUCJIE:



yMEHUSl peliaTth y4eOHble M HCCIIEIOBATENbCKUE 3a/aud: CaMOCTOSITEIbHO
BBIOMpATh COCO0 pelieHus yueOHOU 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pemieHusi, BbIOMpaTh Hauboyiee TMOAXOAAIIUN C YYETOM CAaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO PabOTy MpH PEIIeHUU Y4eOHOU Win
UCCIIeIOBAaTEIbCKOM  3aJaud; HAa  OCHOBE  TOJYYEHHBIX  pPe3yJbTaTOB
dbopmynupoBath 0000IIEHUS] W BBIBOJABI, MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE
IPOLIECCOB; AHAJIU3UPOBATH  PE3YJbTAThl: COOTHOCUTH CBOM JIEUCTBUS C
IUTAHUPYEMBIMU  PE3YJIbTATaAMH, OCYIIECTBIIATH CAMOKOHTPOJIb JIESITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pe3yiabTaThl OCBOEHHUS MPOTPAMMbI MO XHWMHUHU OCHOBHOTO
o01iero 00pa3oBaHusl Ha YrJIyOJIEHHOM YPOBHE MMEIOT 0OIlee COAEp>KaTelIbHOE
AIpO C MPEAMETHBIMH pe3yJibTaTaMyd 0a30BOIO YPOBHS, COIVIACOBAHBI MEXKIY
co0oif, 4TO MO3BOJIAET PEANTU30BBIBATH YIIIyOJEHHOE HM3yuy€HUE KaK B paMKax
OTIENBHBIX KJIACCOB, TaK M B paMKaxX pealu3alid HWHAUBUAYaJbHBIX
00pa3oBaTeNbHBIX TPACKTOPUIA, B TOM YHUCIE UCIONb3YSl CETEBOE B3aUMOJCICTBUE
opranuzauuu. [lo 3aBepiieHUM peanu3aluyd NPOrpamMMbl YIIyOJEHHOTO YpPOBHS
oOyuJaromuecsi CMOTYT JeTajJbHEe OCBOUTh MaTepHall, OBJIAJETh PACIIMPEHHBIM
KPYTroM MOHSTHI U METOJIOB, peliaTh 3a/1a4i 00jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe pe3ysbTaThl BKIKOYAIOT: OCBOCHHE OOYYAONIMMUCS HayYHBIX
3HaHWM, yMEHUH M CHOCOOOB NEWUCTBUM, creuupuueckux g NOpeAMETHOU
o0nacTu «XuMHSA»; OCHOBbl HAYyYHOT'O MBINUICHHS; BHJbI JACSITEIBHOCTU 110
IOJyYEHUIO HOBOTO 3HAHMS, €ro HWHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U
OPUMEHEHUIO B PA3IMYHBIX YYEOHBIX W PEAIbHBIX KU3HEHHBIX YCIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCICIIHOTO OOY4YeHHUsT Ha CIEQYyIOIIeM YpOBHE
o0Opa3zoBaHusl.

K xoHmy oOydeHuss ¢ 8 knacce y oOydaromierocss OyayT cQoOpMHPOBaHBI
CIenyIoNme TMPEAMETHBIC pe3yabTaThl HM3YyYCHHUS XWMHH Ha YIIIYOJCHHBIM
YpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKHX MOHSTHUI: aTOM, MOJIEKYJa,
XMMHUYECKUH DJJIEMEHT, METayl, HEMETAJUI, aJUIOTPOIHS, MIPOCTOE BEIIECTBO,
CJIOKHO€ BENIECTBO, CMeCh (OJHOpPOAHAsT U HEOJHOPOJHAs), BaJE€HTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAsT Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasg JOJsI XUMHYECKOrO JJIEMEHTa B COCIMHEHUHU,
MOJISIPHBIM 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
conb, amMpOTEepHBI OKCHA, aM(OTEPHBIA THUIPOKCHA, XUMHUYECKas pPEaKIus,



KJaccuuKanusl peakiuii: peakiiui COCIUHEHUS], PEaKIUU Pa3JIOKEeHUs, peaKluu
3aMelIeHus, peakiuu OOMEHa, PK30- U JIHAOTEPMHUECKHE DPEaKIMH; TETUIOBOU
ekt peakmuu; SAPO aTOMa, AIEKTPOHHBINA CIIOH aToMa, aTOMHAsh OpOWTAIIb,
pagnyc atoMma, XUMUYECKas CBS3b, NOJISIPHAs U HENOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasT KOHIICHTpAIlUsi) B pacTBOpe, MOJISIpHAs KOHIIEHTpallusl BElIeCTBa B
pacTBOpE; DIJIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCICHUS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHCJIEHUE u BOCCTaHOBJICHHE, OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMU, METO]I SJICKTPOHHOTO OaaHca;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATUUA H
MPUMEHSATH 3TU MTOHITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

UCIIOIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBieHUs (hOpMyJl BEIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

OTpEENsITh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHUSX,
CTETICHb OKWCIICHHSI DJIEMEHTOB B OWHApPHBIX COCJAMHEHUSX, MPUHAIICIKHOCTD
BELIECTB K ONpPEACIICHHOMY KJIACCy CO€IMHEHUN 1Mo (opMysiaM, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHON M MOHHOI) B HEOPTaHUYECKUX COCAUHEHUSX;

PacCKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MAacChl BELIECTB, IOCTOSIHCTBA
cocraBa, [lepuommueckoro 3akona JI. M. MenpaeneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpHH, 3aKOHA ABOTraJipo M €ro CIEACTBUM, MPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHUS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAaX
VICCJICIOBAHUSI BEIIECTB U U3YUYCHHSI XUMHUYECKUX PEAKIINM;

JEMOHCTPUPOBAaTh MOHUMMAaHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJ0XKeHUs B [lepronnueckoil cucreme:

OMUCHIBATh W XapakTepuzoBaTh TaOnuuHyr ¢opmy Ilepuoanueckoii
CHUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3finyaTh MOHSTUS «TJlaBHas noarpynna (A-
rpymnma)» u «mnobouyHas noarpymnmna (b-rpymnma)y», «Mansie mepuoab» U «OO0JbIINe
NEPUOIBI;

COOTHOCHUTh 0003HauYeHHUs, KOTOpble MMeTcs B Taomuie «llepuogmdeckas
cucrtemMa xumudeckux odnemeHtoB JI. WM. MenaeneeBa», ¢  4YMCIOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
sJipa, o0IIIee YMCII0 PIECKTPOHOB U PACIpeieTICHUE UX 10 JIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBSI3b TMOJOXKEHUsS dyeMeHTa B llepuoguyeckoil cucreme c
pacnpeiesieHueM SJIEKTPOHOB II0 JHEPIeTUYECKUM YPOBHSIM, MOAYPOBHSIM U
OpOUTAaJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBa,
XUMUYECKHE Peakinu (10 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TerioBoMy 3 dexry);



XapakTepu3oBaTh (OMUCHIBaTh) (HU3MUYECKME U XMMHYECKHE CBOICTBA
MPOCTBIX U CJIOXHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIBI, OOIINE XUMHUECKIE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHWUH M COJICH, T€HETUYECKYIO CBSI3b MEXIY
HUMH, TOATBEPKIasi MpUMepaMH MOJIEKYJISIPHBIX YpPaBHEHHUH COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIui;

OIMHCHIBATh POJIb KUCIOPOa, BOJOPOa U BOABI B MPHUPOIHBIX Mpolieccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IUYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MOKHOE HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOIOTHIX;

OOBSICHATH U NPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
COCTaBa U CTPOEHHUS, BO3MOXXHOCTU MPOTEKAHUS XUMUYECKHUX IMPEBpAIICHUI B
Pa3IMYHBIX YCIOBHSIX;

BBIUMCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJISIPHYO MacCy CMECH, MOJIBHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH,
MAacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEeMEHTa 1Mo (opmysie CoeAMHEHUS, HAXOIUTh
poCTeHITyro (hOpPMyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUSIM XUMUYECKON peakiny;

OPUMEHATh OCHOBHBIE OIEpAIMM MBICIUTEIBHON NESTEIbHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEMATU3AIINIO, KIIaCCU(DUKAIIMIO, BHISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBA3€H — I W3YYCHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKInii, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUSA — HaOJIOJCHHE,
U3MEpEeHHEe, MOJEIUPOBAHUE, SKCIICPUMEHT (peasibHbIi W MBICICHHBIA) — JIs
OCBOEHUS YUEOHOI'O COJIepKaHUS;

pacKpbIBaTh  CYIIHOCTh IPOIIECCOB  OKHUCIEHHUS W  BOCCTAHOBIICHUA,
COCTaBIISITh YpPaBHEHHUS TPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIIUN
(MEeTOI0M 3JIEKTPOHHOTO OanaHca);

YCTaHaBIMBATh CBSI3M MEXIy pEalbHO HaOMI0AaeMbIMH XUMHUYECKHUMHU
SIBIICHUSIMU M TIPOLIECCAMHU, MPOUCXOISIIMMHU B MaKpO- U MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOTO0Opa3nsi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHMSI CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmofath mpaBwia  Oe3omacHOM  paboTel B ja0oparopuu  IpU
UCTIOJb30BAaHUM XHMHUYECKOM TMOCyIbl M O0OpydOBaHMs, a Takke IpaBHiia
oOparieHusi ¢ BEIIECTBAMH B COOTBETCTBHUM C WHCTPYKIHSIMHU BBIMOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOIYYEHUIO U COOHMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJIOPOJIa U KUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpeAeNIEeHHOW  MaccOBOM  JIOJeM  pacTBOPEHHOTO  BEIIECTBA,  PELICHUIO
HKCHEPUMEHTANbHBIX 3a7ad 1Mo TeMe «OCHOBHbBIE KJIACChl HEOPraHUYECKHX
COCTUHCHMIN;



JEMOHCTPHPOBATh  BIAJCHHE OCHOBaMH XHMHYECKOW TPaMOTHOCTH,
BKJIIOYAIOIIEN yMeHHs 0€30macHOro oOpalieHus C BEIeCTBaMU, UCIOJIb3yEMbIMU
B MOBCEIHECBHOM JKM3HU, & TAKXKE 3HAHKE TIPABUIJI TTOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbBS 1 OKPYKAIOIIEH CPEIbI.

K xoniy oOyuenuss ¢ 9 knacce y oOydaromierocss OyayT cpoOpMHUpOBaHBI
CIeNyIONME TPEAMETHBIC pe3yibTaThl HM3YyUYCHHUS XWMHUHM Ha YIIIyOJICHHBIM
YpOBHE:

PaCKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKAN 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTUOH, aHHOH, JJIEKTPOOTPULATEIIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl peakiusi, TerioBoi 3 eKT peakuuu, Moib, MOJISPHBINA
00bEM, pacTBOp;

3JIEKTPOJIMTBI, HEAJIEKTPOIUTHI, JIEKTPOJIUTHUECKAS AUCCOLMAIMS, PEAKIINU
WOHHOTO OOMEHa, THUAPOJU3 COJIeH, OOpaTUMble W HEOOpaTHMbBIE DPEaKIUH,
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLIMH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJIEHME M BOCCTAHOBJICHHE, OJJIEKTPOJU3, aUIOTpomnus, amMQpOTEPHOCTD,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, METAJUIMUECKas), MEXMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWibl Ban-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHMUSI, KPUCTAIUNIMYECKUE DPEIIeTKN (MPUMHUTHUBHAA KyOwdeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOudeckas, IrPaHEEHTPUPOBAHHAS KyOndeckas,
reKcaroHajbHasl IJIOTHOYMAKOBaHHAsS), KOPPO3Usl METAILJIOB, CIUIABBI; CKOPOCTH
XMMHUYECKON PEAKINH, KaTalIn3, XUMUYECKOE PABHOBECUE, FIIEMEHTHl XUMUYECKOMN
TEPMOJIMHAMUKH KaK OJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WUTIOCTPUPOBATh  B3aHUMOCBSI3b OCHOBHBIX XUMHUUYECKHX TIOHATHUH W
MPUMEHSTH 3TU NOHATHUA IPU ONMKMCAHUY BEILECTB U UX MPEBPALLICHU;

UCIIO0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBieHUsI (hOpMYJT BEIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUS XMMHWYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO0 COCTaBa, IMIPUHAMIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCy COEIMHEHUU 1Mo (opmysiaM, BHJIbI XMMHYECKOW CBSI3M (KOBAJIEHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPraHUYECKUX COCTUHEHMSIX, 3aps]l HOHA MO
XUMUYECKON (hopmysie, XapakTep Cpeabl B BOAHBIX PacTBOPAX HEOPTaHHUYECKHUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuommueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATH €TI0 IOHUMAHUE:

OMUCHIBATh W XapakTepuzoBaTh TaOnuuHyr ¢opmy Ilepuognueckoit
CHCTEMBl XWMHYECKMX JJIEMECHTOB: pa3iuyaTh NOHATHUS «A-rpynna» u «b-
TPYIITay, «Majble MEPUOABD U «OOJBITUE TIEPUOIBDY;



OOBSCHATH CBSI3b MOJOXKEHUsS dyeMeHTa B llepuoguyeckoil cucreme c
pacrpeniesieHueM JJICKTPOHOB [0 DJHEPreTUYECKUM YPOBHSIM, TMOJYPOBHSIM H
OpOUTAaJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIICNIATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUM (KUCIOTHO-OCHOBHBIX M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBONCTB
OKCHJIOB U THAPOKCHUIOB) B Mpeliesiax MajblX MEPUOJOB U TJIaBHBIX MOJATPYII C
Y4ETOM CTPOCHHUS UX aTOMOB;

pPacKpbIBaTh CMBICT TEOPHUH AJIEKTPOJIUTHUECKON Jucconranum, 3akoHa ['ecca
U €ro CJIEACTBUM, 3aKOHA JCHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN W3MEHEHUS
CKOPOCTH XMMHYECKOM peakluM, HalmpaBiICHUs CMEIICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB;

KJIacCCU(UIUPOBATh XHWMHUYECKHUE HJIEMEHThI, HEOPraHWYECKUE BEIIECTBa,
XUMUYECKHUE peaKiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEUIECTB, MO
TerI0BoMY 3(PQeKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTETICHEW OKHUCJICHUSI XMUMHUYECKHX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO
KaTaJIu3aTopa);

XapakTepru3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHUE CBOMCTBA BEILECTB
pPa3JIMYHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUM, MOATBEPXKIAs 3TO ONUCAHUE
OpUMEpaMH  MOJIEKYJSIPHBIX W HOHHBIX  YPaBHEHHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUM;

COCTaBJISATh YPABHEHUS: JICKTPOJIUTHUECKON JUCCOIUAIIMK KUCIIOT, MIEI0ueH
W COJICH; TOJIHbIE W COKpalleHHbIE YpPaBHEHUS PEAKIUA HOHHOIO OOMEHa;
peakuui, MOATBEPKIAIIINX CYIIECTBOBAHUE TIE€HETUYECKONM CBSI3M MEXKIY
BEILIECTBAMHU PA3TUYHBIX KIJIACCOB;

packpbiBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3A COJIEM  MOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPAaBHEHHUM peakiuiil, CyIIHOCTb
OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKLIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca ATUX PeaKInil;

NpeACKa3bIBaTh XapakTep Cpebl B BOAHBIX PACTBOpAX COJICH;

XapakTepu3oBaTh (OMUCHIBATH) (UBUYECKHE U XUMUYECKHE CBOWCTBA
IIPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60p, a3ot, ¢pocdop,
cepa, XJop, HATpUM, Kallui, MarHui, KaJIbLWK, aTIOMAHUN, KEJI€30, ME/lb, [IUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoid, okcuasl yriaepoaa (II, IV),
kpemaust (IV), azora (I, II, III, IV, V) u dochopa (III, V), ceprr (IV, VI),
CEepHHCTas, cepHas, a30THas, QocdopHas, YroyibHas, KPEMHHEBas KHUCIOTHI,
OKCUJIBI U TUAPOKCHAbl MeTauioB [A—IIA-rpynmn, amomunus, meau (1), nunka,
xenesa (11 u I11));



MOSICHATh COCTaB, OTIEJbHBIE CHOCOOBI MOJYYEHUSI U CBOWCTBA CIIOKHBIX
BELIECTB (KHUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30TUCTasi, OOpHas, yKCycHas
KHCJIOTHI U MX coiu, ranorenuasl kpemuus (IV) u dochopa (III u V), oxcun u
ruapokcua xpoma (III), mepmManranar kanus;

OMUCHIBATH POJIb BAKHEHUIITUX U3y4a€MbIX BEIIECTB B MPUPOIHBIX MPOIIECCAX,
BJIMSTHUE Ha KUBBIC OPTaHU3MBI, TPIMEHEHNE B PA3IMUHBIX OTPACIISIX YKOHOMUKH,
UCIIOJIb30BAHUE JIJIs1 CO3[JaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTUI;

IPOBOJUTH PEAKIUHU, MOATBEPKIAIONINE KAUeCTBEHHBIN COCTaB pa3iMYHbIX
BEIIECTB, PACIIO3HABATh OIBITHBIM IIyTEM COJAEp)KAlllMecss B BOAHBIX pacTBOpax
WOHBI: XJIOpUA-, OpOoMUI-, MOIUMI-, Ccylbdar-, docdar-, kapOOHAT-, CUIUKAT-,
cynmbpuT-, Ccynbpua-, HATPAT- W HUTPUT-HUOHBI, THUJIPOKCUI-HOHBI, KATHOHBI
aMMOHMSI, MarHus, KajabliMsl, aTlOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA;

OOBSCHATHh M MPOTHO3UPOBATH CBOWCTBA BAKHEHIIMX M3y4YaeMBbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUSI, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOXKHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMIHbIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOIMHAMUKH;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOrO 3JeMeHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJIO XUMHUYECKOIO JJIEMEHTA B
COCTMHEHUH, MOJIAPHYIO KOHLIEHTPALMIO BEIIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiryo GopMyTy BELECTBa 0 MAaCCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIMI C y4eTOM HeI0CTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOTO BBIXOJA MPOIYKTa, 3HAUEHHUS TEIJIOBOTO
s dexTa peakiuu, onpeaessIiTh COCTaB CMECEH;

cobmoaTh  mpaBuia  Oe3omacHo  paboTel B JabopaTopud  MIpU
UCIIOJIb30BAaHUU XUMHUYECKOM TOCYIbl M OOOpyJOBaHUS, a Takke IMpaBuiia
oOpaiieHusi ¢ BEHIECTBAMH B COOTBETCTBHUM C HWHCTPYKUHUSMHU BBIIOJHECHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHMAaKa M YIVIGKMCIOIO Tra3a) M PELICHUIO
OKCIIEPUMEHTATIBHBIX 33Jad 10 TeMaM Kypca, TMPEeACTaBIsATh PEe3yIbTaThl
JKCIIEpUMEHTa B (hOpMe BBIBOJIOB, J10KA3aTEIbCTB, Ipa)MKOB, TAOJIHI] U BBISBIATDH
AMIIMPUYECKUE 3aKOHOMEPHOCTH;

OPUMEHSATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATEIbHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHEe, CUCTEeMaTHU3alllio, BBISABICHUE NPUYUHHO-
CJIEACTBEHHBIX CBSI3€i) MPU U3YUYEHUH CBOICTB BEIIECTB MU XMMUUYECKUX PEAKIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJaMU MMO3HaHUs (HaOII0JeHUE, U3MEpPEHNE,
MOJENIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );



OPUMEHATh  IpaBWwia  0e3omacHOro  oOpallleHuss € BEUIECTBAMH,
UCIIOJIb3yEeMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IMOBEIEHUS B IEJSIX
cOepeXeHHUs 370pPOBbSI M OKPY’KAIOLIEH NPUPOTHOM Cpeabl, MOHUMAaTh Bpen
(OIMacHOCTh) BO3JEWCTBHS Ha JKMBBIE OpPraHU3Mbl OIPENEIECHHBIX BELIECTB,
HOSICHATh Ha IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAILLEHUS! UX BPEAHOIO
BO3/ICHCTBUSI, 3HAUEHHE KUPOB, OETIKOB, YIIEBOAOB JIJIsl OpraHM3Ma YEJIOBEKa;

UCIIOJIb30BaTh MOJIyYEHHBIE MPEACTABICHUS O cdepax NpodeccHoHaTbHON
NEeATENbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, KaK OCHOBY
UIg TIpOeCCUOHANBHON OpUEHTAllMM M Il OCO3HAHHOTO BBIOOpAa XUMHH Kak
npoUIBHOIO MpeaMeTa IpU MPOJOJDKEHMM OOYy4YeHHMsT Ha YPOBHE CpPEIHEro
o01iero oOpa3oBaHus;

y4acTBOBaThb BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENbCKON AESITEIbHOCTH
XUMHUYECKOH U XHMHKO-DKOJOTUYECKOW HaNpaBIE€HHOCTH, MPUOOPECTH OIIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUI B YCIOBUSX 00pa30BaTEeIbHbIX OPraHu3alui,
a TaK»e opraHu3anuii (HEHTPOB) JOMOJHUTEIHHOTO 00pa30oBaHus AeTei.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoiunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U (undgposbie)
KonTtpoJabHbie IIpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOU 10 2
NESATETLHOCTH YeJIOBEKa
BemectBa u xumuueckue
1.2 28 1
peakiuu
Nroro no pazaeny 38
Pa3nes 2. BaskHelilnne npeAcTaBUTeIM HEOPraHUYECKUX BellecTB
Bo3nyx. [lonstue o razax.
2.1 19 1 1
Kucnopona. Oxcuabt
Bonopoa. Ilonstue o kuciorax u
2.2 8 1
COJISIX
Bonma. PactBopsl. [Tousarue 00
23 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJ1acChl
2.4 . 16 1 1
HEOPraHUYECKNX COCANHEHUIN
Hroro no pazaeny 61

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xummuueckux 3jemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH




[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 18
XUMHUYECKUX djieMeHToB 1. 1.
MenneneeBa. CtpoeHne atoma
XUMHUYECKasA CBI3b.
32 OKUCIIUTEIBHO- 16
BOCCTAHOBUTEJIBHBIC PEAKITUU
Hroro no pazneny 34
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Paszgea 1. BemecTBo 1 XUuMHUYeCKasi peakius
11 [ToBTOpeHue u yriyoaeHue 3HaHHU O g
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 1 |
XUMHUYECKHUX PEaKIIHii
13 DNEeKTPOIUTHYECKAS JUCCOLIUALIMS. 14 | )
’ XUMHUECKUE PEaKI[K B PaCTBOpaxX
Hroro no pazneny 36
Paspnen 2. HemeTa/uibl M MX COeIMHEHUS
21 OO01mas XxapakTepuCTHKa XUMUYECKUX g 1
' aneMeHToB VIIA-rpynmsl. ["anorensr
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHUS
OO0mras XxapakTepruCTUKa XUMHYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hpochop u ux 12 1
COETMHEHUS
OO6m1as XxapakTepucTUKa XUMHUECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 13 1 2

KPEMHHI, UX COeIMHEHHUs. bop




Hroro no pazneny

43

Pa3gen 3. MeTaJsIbI M UX COeIHHEHUS

3.1 OO6m1me cBOICTBA METAIIOB 10
3.2 Baxkneriye MeTauibl U UX COSIUHEHUS 22 2
Hroro no pazaeny 32
Pa3znen 4. Xumus 1 oKpykamomas cpeia
41 BemiectBa 1 maTepuanbl B )KM3HU YEJIOBEKA. 5
' OCHOBBI KOJIOTHYECKON TPaMOTHOCTH
Uroro no pazgeny 5
Paznen 5. O600menne 3HaHUit
51 [ToBTOpEeHKE M 0000IICHUE 3HAHUMA 10 )
. OCHOBHBIX Pa3/1eJI0B KypcoB 8—9 KiaccoB
Hroro no pazaeny 10
PeszepBHoOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 11







ITOYPOYHOE IINTAHUPOBAHMUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

[Ipenmer xumuu. Pois XuMuu B 5KU3HU
YyeJ0BeKa

[TonsiTie 06 ncToprun BOZHUKHOBEHUS U
pa3BUTHUS XUMUU. XUMUS B CHCTEME HAYK

Tena u BemtectBa. Puznueckue u
XUMHUYECKUE CBOMCTBA BEILIECTB

dusznyeckne ¥ XUMUUECKUE SIBICHUS

[ToHsATHE O TEOPETUYECKUX METONAX
IIO3HAHUSI B €CTECTBEHHBIX HAyKaX.
HcTouyHuky XUMHYECKON HHPOpMAIUH

[IpencraBneHust 0 HAyYHOM IO3HAHUU Ha
HIMIIUPHUYECKOM ypOBHE: HaOJIOICHUE,
U3MEpEHHUEe, SKCIEPUMEHT, MOJICITUPOBAHHE.
ITonsarue o METOodax pa6OTI)I C XUMHNYCCKUMHN
BemecTBamMu. OO0OpyI0BaHUE IITIKOJIHHOU
XUMHUYECKOH J1abopaTopuu

[IpakTuyeckas padora Ne 1 o reme
"IIpaBuia paboThI B 1a00paTOpUU M MPHEMBI
oOpailieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucTele BeleCTBa U CMECH




9 CriocoOsI pa3feneHus cMmeceit
[TpakTrueckas padota Ne 2 o Teme

10 "Paznenenue cMecelt (Ha mpuMepe OUYUCTKU
MOBAapEeHHOM conu)"

11 ATOMBI 1 MOJIEKYJIBI

12 XUMUYECKUE DIIEMEHTHI

13 [IpocThie U CIOKHBIEC BEIIECTBA

14 BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

15 Xumunyeckasi hopmyiia. BareHTHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB

16 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB

17 Omnpenenenne BaJEHTHOCTH aTOMOB I10
dbopMyiiaM OMHAPHBIX COCTUHEHHIA

18 OTHOCUTENBbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJIIpHAs Macca
Breruncnenus OTHOCUTENBHON MOJIEKYJISIPHOM

19 MAacchl BELIECTB, MOJISIPHOM MacChl, MacChl
BEUIECTB U KOJIMYECTBA BEIIECTBA

20 MaccoBast 10511 XMMHYECKOTO DJIEMEHTA B
COEIMHEHUH

)1 Bbruucnenuss MacCoBOM J10JIM XUMHUYECKOTO
3JeMeHTa 1o (opmyIie coeTuHEHUs

2 Haxoxnaenue npocreiiiend GpopMyibt
BELIECTBA [10 MACCOBBIM JIOJISIM JIEMEHTOB

23 Brruncnenus npocreiimeit popmyiisl

BCIICCTBA 110 MaCCOBBIM UJIN MOJIBHBIM




J0JISIM 5JICMCHTOB

24 KomnnuectBo Bemectsa. Moib

25 B3aumocBs3b KonMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €MHMI] BEIIECTBA

26 MomnsipHast Mmacca CMECH BELECTB

7 MounbHas 10751 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUU

73 Haxoxxaenue npocreiimieid popmyIibt
BELIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB

29 XVMUYECKUE SIBICHUSA. XUMUYECKas peaKkLus
U €€ NPU3HAKU

30 3aK0oH COXpaHEHUsI MACChI BEIICCTB

31 ATOMHO-MoOJEKyIsipHas Teopus. JKus3np u
nesareabHOocTh M. B. JIoMoHOCOBa

32 XUMUYECKUE ypaBHEHUS

33 THUIBI XUMHUYECKUX pEaKLIUi
Pac4€Tbl N0 XMMUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA M MAaCChl UCXOHBIX BEILECTB WIH
IPOAYKTOB PEAKIINU
Brruncnenus no ypaBHEHHSIM XUMHYECKOU

15 peakIuu: KOJIMYECTBA BEIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
pEareHTOB WM IMPOAYKTOB PEAKIINH
Brruncnenus no ypaBHEHHSIM XUMHYECKOU

16 peakuuu: KOJIMYEeCTBa BEIIECTBA, MAcChl 11O

M3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
peareHTOB WU MPOAYKTOB PEAKIIHH




37 O0o01IeHre U cucTeMaTU3aus 3HaHU |

13 KonTtponbHas padora Ne 1 mo teme
"BemecTtBa 1 XuMHUYECKHE peakuuu'

39 Bo3ayx — cmech ra3os. [lonsitue o razax.

40 3akoH ABorajpo. MomnsipHblif 00bEM ra3os
Brruucnenust 00b€Ma, KOTUYECTBA BEIIECTBA

41 rasza no U3BE€CTHOMY €ro KOJIM4E€CTBY
BEIIECTBA, 00BEMY

42 OTHOCHUTENbHAS TNIOTHOCTh Ta30B

43 BrruucieHunss OTHOCUTENHHOM TNIOTHOCTH
razoB
OrnpenenieHne OTHOCUTEIIBHON

44 MOJIEKYJISPHOM MacChl Ta3000pa3HOTO
BEIIECTBA 10 U3BECTHON OTHOCUTEILHON
MJIOTHOCTH
Breruncienus OTHOCUTENIBHOM MOJIEKYJISIPHOM

45 MacCChI ra3a o U3BECTHOM OTHOCUTEIbHOU
TJIOTHOCTH

46 OOBEMHBIE OTHOIIEHUS Ta30B IPH
XUMHYECKHUX PEaKIHIX

47 Brruucnenus o0EMOB ra30B 10 YpaBHEHUIO
XUMUYECKON PEeaKIuu

48 Kucnopon — snemMeHT u mpocToe BEIIeCTBO

49 Oxcupl

50 CrniocoObl MoTy4eHus: KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH

51 [IpakTuueckas padora Ne 3 mo Teme




"TlorydeHue u coOrpanue KUCiopoa,
W3y4YEHUE €ro CBOMCTB"

52 Kpyrosopot kucnoposaa B npupoje

53 O30H — aymoTponHas MoaupuKanus
KHCIIOpoJa
TennoBoii 3¢ ekt XUMUIECKOH peakiuy,

54 TEPMOXMMHUUYECKHUE YPAaBHEHUS, IK30- U
AH/IOTEPMUYECKUE PEAKLIUN

55 Tomnugo. Micnonb3oBaHue yriisi 1 MeTaHa B
KauyeCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Brruncnenus no ypaBHEHHSIM XUMHYECKOU
peaKI1y: KOJIMYeCcTBa BEIEeCTBa, 00bEMa,

56 Macchl 110 U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHTOB WK
IIPOAYKTOB PEAKLIUHI

57 KonTponbhas padota Ne 2 o reme "Bo3nyx.
Kucnopon. Okcuapr"

58 Bonopoa — aneMeHT u npocToe BEIECTBO

59 CriocoObl osryueHust BOAOPoaa B
1a00paTOpUU M MIPOMBILIUIEHHOCTH
[IpakTuyeckast padora Ne 4 o reme

60 "[lonyuenue u cobupanue BOIOpoaa,
W3y4YEHHE €ro CBOMCTB"

61 Hcnonp3oBanne BoOpoaa B KaUeCTBE
TOILJINBA

6 [TonsTHe o kucnorax u consax. Cocras
KHUCJIOT U COJIEU

63 Brruucienus o0b€Ma, KOJIMYSCTBA BENESCTBA




rasa o U3BECTHOMY €r0 KOJIMYECTBY
BELIECTBA UIIN 00BbEMY

Boruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO

64 XUMUYECKON peaKuu
Brruncnenus no ypaBHEHHSIM XUMHYECKOU
peakLuu: KOJIMYECTBA BEIlleCcTBa, 00bEMa,

65 Macchl M0 U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, MacCe peareHTOB WK
MPOJIyKTOB PeakLuu

66 dusnueckue cBoiicTBa BoaLl. Boja B
IpUPOIE

67 AHaNM3 ¥ CUHTE3 — METO/Ibl U3YUYEHUS
COCTaBa BOABI

68 XUMHAYECKHUE CBOUCTBA BOIbI

69 CocraB ocHOBaHUI1

70 PacTtBOpEI. PacTBOpHMOCTS BEILIECTB B BOJIE
HacpliieHHbIE 1 HEHACKIIIEHHEIE,

71 KOHIICHTPUPOBAHHBIC U pa30aBIIEeHHbIE
pacTBOpHI
CrniocoObl BbIpayKE€HUSI KOHLIEHTPALUU

72 pacTBOPOB: MaccoBasi J0JIs1 PACTBOPEHHOTO
BEILIECTBA, MOJISIPHAS KOHUECHTPALIUS
[IpakTuyeckas padora Ne 5 o reme
"IIpuroToBieHNe pacTBOPOB C OIPEIEIEHHON

7 MaCCOBOM J10JI€l PaCTBOPEHHOTO

Bemectsa.[Ipurorosnenue pacTBOpoB ¢
ONpeIeAEHHON MOJISIPHON KOHIIEHTPALUEH
pacTBOpEHHOTO BeliecTBa




Brraucnenus ¢ HCnojb30BaHUEM MOHSITHS

7 «MaccoBasi J0Jisl BEIIECTBA B PACTBOPE
Brruncnenus ¢ uCNoJib30BaHUEM MOHATHUS

75 «MOJIIpHasl KOHLIEHTpaLUs paCTBOPEHHOTO
BEILIECTBA»

76 Ponb pacTBOpOB B pUPOJE U )KU3HU
yenoBeka. KpyroBopor Bozbl B mpupoie

77 3arpsi3HeHUE TPUPOAHBIX BoJ. OXpaHa u
OYMCTKA MPUPOIHBIX BOJI.
Brruncnenus ¢ ucnonb3oBaHueM rpaduKoB

78 PacTBOPUMOCTH JIsl pacu€TOB
pacTBOPUMOCTH BEIIECTB

79 Bbluucienus ¢ UCHoJb30BaHUEM OHATHUS
«MaccoBasi J0J1s1 BEIIECTBA B paCTBOPE»
Brruucnenus ¢ uCosb30BaHUEM TTOHATHS

80 «MOJISIpPHAsl KOHIIEHTpALUs paCTBOPEHHOTO
BEILIECTBA»
Brruncnenus ¢ ucnoib30BaHuEeM IpaduKoB

81 pacTBOPUMOCTH JIJIsl Pacu€TOB
pacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3aIMs 3HAHUN
KonTponbhas pabota Ne 3 o reme

83 " "

Bonopoa. Boga. PactBopsl. OcHOBaHuA

%4 Oxkcuppl: cocTaB, KiacCupUKaIus,
TPUBUAJIbHBIC HA3BAHUS

85 [TonydyeHue u XMMHUYECKUE CBOMCTBA OKCUIOB

26 [TonsaTHe 0 ruIpPOKCUIaX — OCHOBAHUSX U

KHCJIOPOACOACPIKAIINX KUCIIOTax




87

duznyeckre 1 XUMUYECKHUE CBOUCTBA KUCIIOT

88

HonyquI/Ie KHCJIOT

89

Knaccudukanus ocHOBaHUN

90

[{émoun, UX CBOMCTBA U CIIOCOOBI IMOTyYEHHUS

—_— | | |

91

HepacTBopuMble OCHOBaHMS, ©X CBOMCTBA U
CIOCOObI OTYYEHHUS

92

[Tonsarue 06 aMm(poTepHBIX THAPOKCHIAX:
XUMUYECKHE CBOWCTBA U IIOTYUYEHUE.
[IprMeHeHne Ba)XKHEUIIUX OCHOBAHUI

93

Comu: cocraB, Ki1accupuKarus,
TpPUBHAJIbHBIE Ha3BaHUS

94

dusnueckue U XUMHUYECKUE CBOMCTBA COJIEH.
[Tommyuyenue conen

95

I'enernueckas cBs3p MEKy Kilaccamu
HEOPraHUYECKUX COCIMHEHUI

96

[IpaxTuueckas padora Ne 6. Pemenne
9KCIIEPUMEHTATIbHBIX 337a4 M0 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
COEMHEHUIN

97

Brruuciienus mo ypaBHEHUSIM XUMHAYECKOM
peaKIuu: KOJIMYeCcTBa BeIleCTBa, 00bEMa,
MAacChl MO0 U3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, MAaCCE PEareHTOB WK
MPOJIyKTOB PeaKluu

98

BbrauciieHus: Macchl IPOIyKTa PEaKIHU 10
U3BECTHON Macce OJHOTO M3 UCXOIHBIX
BEIIIECTB, B35TOTO B BHJIC PACTBOPA,
COJIepKAIEro ONpeAeIEHHYI0 MaCCOBYIO




JIOJIKO PACTBOPEHHOTO BEILECTBA

KonTtponbHas padora Ne 4 o Teme

99 "OCcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeqruHeHun"

100 [TepBbie NOMBITKU KJIaCCU(PUKALIUU
XUMHYECKHX 3JIEMEHTOB

101 [ToHsATHE O TpyNIIaX CXOMHBIX JIEMEHTOB

102 DneMEeHTBI, KOTOpbIe 00pa3yloT aM(poTepHbIe
OKCHJIbI ¥ TUAPOKCHUIBI

103 [lepnoanueckuii 3akoH. OTKpbITHE
[lepunonnueckoro 3akoHa
Kopotkonepuoanas ¥ JUIMHHONIEpUOIHAS

104 dopmel [Tepruoaudeckoii CUCTEMBI
xumudeckux asementoB /(.M. MeHeneeBa

105 Ilepuoap! 1 TpymIibI

106 OcHOBHBbIE CBEIEHUS O CTPOCHUU aTOMOB

107 CocTtaB aTOMHBIX SI7IEP

108 N30Tomnbl Kak pa3HOBUAHOCTH aTOMOB
XUMHYECKOI0 2JIEMEHTA

109 ONEeKTPOHBI

110 DneKTpoHHasi OpOUTAIh

11 OHepreTu4yeckue ypoBHU U IIOyPOBHU
aToma; s-, p-, d-opoburanmu

112 DNEeKTPOHHBIE KOH(DUTYPAITUH U SIEKTPOHHO-
rpaduueckue GopMyIibl aTOMOB

13 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

nepBbIX 20 XUMHYECKHUX JIEMEHTOB




[Tepnonnueckoii cucremst 1.11. Menneneena

114

3aKOHOMEPHOCTH U3MEHEHMSI paauyca
aTOMOB XMMHMYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
110 IpyIIIaM U Iepuoaam

115

HN3mMmeHenue cBOMCTB cOeUHEHUN
XUMUYECKHUX DJIEMEHTOB B TIEPHOJIAX H
rpymnmnax

116

XapakTepucTuka XUMHUECKOTO 3JIEMEHTA T10
ero noyioxkeHuto B [lepuoauveckoit cucreme
J.1. MenneneeBa

117

3nauenue [lepuoanueckoro 3akoHa u
[lepronuecko CUCTEMBI XUMUYECKUX
3JICMCHTOB IJId pa3BUTUA HAYKH U ITPAKTHUKHU

118

3J'IGI(Tp00TpI/II_IaTeJ'ILHOCTB XHUMHUYCCKUX
9JICMCHTOB

119

KoBanenTHas IoJisipHas CBA3b

120

KoBanenTHas HCIMOJIsIpHAA CBA3b

121

HNonHas cBsa3b

122

DJEKTPOHHBIEC U CTPYKTYpPHBIE (POPMYITBI
BELICCTB

123

Kpucrannnueckue u amop¢HbIe BeleCTBa

124

Tunbl KPUCTAIINYECKUX PEIIETOK U UX
XapaKTEPUCTUKH

125

[TpuunHbI MHOTOOOpa3Ns BEILIECTB,
3aBUCHUMOCTB CBOMCTB BEILIECTB OT COCTaBa U
CTpOECHUS




126 CreneHb OKUCICHUS 1
127 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1
128 XUMHUYECKUE DJIEMEHTBl — OKUCITUTENH U |
BOCCTaHOBUTEIH
CocraBiieHUE YpaBHEHUN OKUCIUTEIBHO-
129 BOCCTAHOBUTEJIbHBIX PEAKLIUI, METO 1
AJIEKTPOHHOTO OanaHca
Brruncnenus mo ypaBHEHUSIM XUMUYECKOM
peaKIuu: KOJIMYeCTBa BEIIeCTBa, 00bEMa,
130 MAacCChl 110 U3BECTHOMY KOJIMYECTBY 1
BeIIeCTBa, 00BEMY, Macce peareHTOB WK
MPOJIyKTOB Peakluu
Brruucnenus npocteiieid MoJeKyJJISIpHOU
131 (dbopMyIIbI BelecTBa MO U3BECTHHIM 1
MacCOBBIM JIOJISIM 3JIEMEHTOB
132 O06o01enre u cucTeMaTru3aIus 3HaHUI 1
133 KontponbHast padora Ne 5 o teme |
"Ctpoenue aroma. XuMU4ecKkas CBs3p"
134 Pe3epBHBIit ypok 1
135 PesepBHbIil ypok 1
136 Pe3epBHBIii ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTyeckune
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

CtpoeHne aToOMOB

[TocnenoBarebHOCTD 3aMOJIHEHUS
3JIEKTPOHHBIX OPOUTANIEN aTOMOB MaJIbIX
MEPUOI0B

Oco0eHHOCTH 3aIIOTHEHHS QJICKTPOHHBIX
Op6HT€lJ’ICI>i aTOMOB OOJIBIITHX IepuoaoB

CTeneHb OKHUCIICHUS M BaJICHTHOCTH

Bunpl xumudeckoul cBsI3u

OOMeHHBIN ¥ TOHOPHO-AKIIETTTOPHBIH
MEeXaHHU3M 00pa30BaHUs KOBAJICHTHON
cBs3U. MeXMONeKyIspHbIe
B3aUMOJEICTBUSA

THUBl KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHUS KPUCTANINYECKUX
pemETOK

3aBUCUMOCTH CBOICTB BEIIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKHU U BU1A
XUMHUYECKOH CBSI3U

Knaccudukarus XuMHuecKux peakuuii mo
Pa3IUYHBIM NIPU3HAKAM

10

DHepreTrka XMUMHYECKUX PEaKIU.
TennoBoii 3¢ ekt XuMHUIEeCKON peaKiiu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BbrauciieHust o TepMOXHMUYECKOMY
YPaBHEHHIO PEAKIIMU: TEIIOBOTO 3 dekra
XMUMUYECKOH peakIiy M0 KOJIUYECTBY
BEIIECTBA, MACCE UM 00BEMY
MIPOPEArupOBABIIETO WUIH
00pa3oBaBIIIETOCs BEIIECTBA

13

[ToHsTHE O CKOPOCTH XUMUYECKOU
peakiuu. 3aKOH JEHCTBYIOIINUX Macc

14

OHeprus aktuBanuu. [lonsaTue o karanumse.
®depmenThl. UHTHOUTOPHI.

15

@akTOpBI, BIUAIOIIKAE HA CKOPOCTh
XUMHYECKON peaKiuu

16

[ToHsiTHE O XMMUYECKOM PaBHOBECHH,
npuniun Jle [larense

17

@akTOpBI, BIUSIOIINAE HA COCTOSIHUE
XMMHMYECKOTO PABHOBECHS.
IIporno3upoBaHue BO3MOXKHOCTU
IIPOTEKAaHUsI XMMUUYECKUX NPEBPAILCHUN B
Pa3JIMYHBIX YCIOBUAX

18

OKHCIUTENTEHO-BOCCTAHOBUTEIIHHBIC
peakuuu

19

BaxHbie OKUCIIUTENIN U BOCCTAHOBUTEIH.
[Tepmanranar kanus

20

CsoiicTBa IIPOCTBIX BCHICCTB — MCTAJIJIOB
1 HEMCTAJIJIIOB, KUCJIOT U coJiei — B CBETe
Hpe,Z[CTaBHeHI/Iﬁ 00 OKHCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX PCAKIIUAX




[IpakTuueckas padora Ne 1. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe

21 «OKHCIINTEIEHO-BOCCTAHOBHUTCILHBIE
peaKuum»
Konrponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIUI»

7 PacTBOpeHue kak PU3NKO-XUMUYIECKUI
rpoiiecc

24 DIIEKTPOJIUTHI U HEAJIEKTPOIUTHI

25 Teopus PIEKTPOTUTUYECKON TUCCOLIMALIAN

26 HNonHoe npousBeIeHHe BOAbI.
Bonpopoansiii mokaszarenb

7 DNEeKTpOoNUTHYECKas AUCCOLUALINS KUCTIOT,
OCHOBAHUM U COJICH

28 Peakuuu noHHOro oOMeHa
CBolicTBa KUCJIOT, OCHOBAHHUN U COJIEH B

29 CBETE MPEACTABICHUI 00
3JIEKTPOJIUTUYECKON AUCCOIUAIINHT

30 KauecTBeHHbIE peaKkI1 Ha HOHbI
[IpakTrueckas padota Ne 2. Perenue

31 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«INEKTPOJIUTUYECKAS] TUCCOLUALIUSD)

32 I'mpponus conen

33 HonHble ypaBHEHUS TUAPOIN3A COJEH

14 [IpakTrueckas padota Ne 3. Perenue

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME




«I'maponus conen»

Brranciaenus Macchl IpOoAYyKTa p€aKIINH I10
HM3BECTHOM Macce OJHOTO0 M3 UCXOTHBIX

35 BEILIECTB, B3ATOT0 B BUJIE PacTBOPA,
COAEPKAILETO ONPEAETEHHYIO
KOHIICHTPALIMIO paCTBOPEHHOTO BEIIECTBA
Kontponbnas padota Ne 2 o teme

36 "DNEeKTPOIUTHYECKAS TUCCOIUALMS.
XHUMHUYECKUE pEeaKuu B pacTBOpax"

37 OO6mras XxapakTeprucTUKa HEMETAIIOB

38 OO11ast xapaKTepUCTHKA raJIoOreHOB

19 XHWMHYECKUE CBOMCTBA FAJIOTEHOB.
XUMHUYECKUE CBOMCTBA XJI0pa

40 XnopoBogopoa. ComnsiHast KUCJIOTa
[IpakTrueckas pabota Ne 4 o Teme

41 "[TonyueHue CONsTHOM KUCIOTHI, U3y4YEeHHE
e€ cBoiCcTB"

47 [ToHsiTHE O KUCIOPOACOIEPKALIUX
KHCIIOTax XJopa U UX COJSIX
Brruucnenust no ypaBHEHUSIM XUMHYECKUX

43 peakuui, eciiu OJUH UX PEareHTOB JaH B
M30BITKE

44 Baxuerime coeIMHEHUS XJI0pa U UX
HaxO0JICHUE B MPUPO/JIE

45 OO6mras xapakTepucTrka 3J1eMeHTOB VIA-
TpyHIIbI

46 CtpoeHue 1 CBOIMCTBA MPOCTOTO BEIIECTBA

cepbl. AJUIOTPOITHBIE MOAU(UKAIIY CEPBI




CepoBoaopoi, cTpoeHre, GU3NIECKUe 1

47 XUMHYECKHE CBOMCTBA

48 Oxkcunpl cepbl

49 CepHucras KUCJIOTa U €€ COJIH.

50 Cepnas kuciora u ee coiu

51 [TpoMbIlIIIEHHOE TTOTYYE€HHE CEPHOM
KHCIIOTBI
Haxoxnenue cepbl 1 €€ COEIUHEHUN B

52 npupoje. XuMHUYECKOE 3arpsi3HEHHE
OKpY>KaroIIeH Cpeibl COETUHEHUSIMU CEPbI
Boruncnenus Macchl MpoayKTa peakiuy 1o

53 M3BECTHOM MaccoBoOM (00BEMHOI) J0J1e
(%) ero BbIXOJa OT TEOPETUUECKHU
BO3MO>KHOT'O
Brruucnenus maccoBoit (00bEMHOM) 10JTH

54 (%) BBIXOJa MPOYKTA PEAKIIMHU T10
M3BECTHOH Macce (00BEMY) HCXOTHOTO
BEIIECTBA U MPOIYKTa PEaKIun

55 OO6m1as xapakTeprucTHKa 3JIeMeHTOB VA -
TpyHIIbI

56 A30T, pacnpoCTpaHEHUE B PUPOJIE,
(bU3MUeCcKre U XUMUYECKHUE CBONCTBA

57 AMMHUak, ero Gu3NYeCcKue 1 XUMUIECKHUE
CBOICTBa

58 Conmn ammoHMsA
[IpakTuyeckas pabora Ne 5 o teme

59 "[lonyyeHne aMmmuaka, U3y4eHue ero

CBOMCTB"




60

Oxkcuant azota (I, 1L, IIL, TV, V)

61

AzoTucras kuciora. A30THas KHCJIOTa

62

[IpombllIEeHHOE MTOTy4YEHHE a30THON
KHCJIOTBI

63

Hurpatel 1 HUTpUTBEL. XUMHUYECKOE
3arpsAA3HEHUE OKPYXKAIOLIEH CPebl
COCIMHECHHUAMHU a30Ta

64

docdop, ammorponHble MOAU(DUKAIUT
dbocdopa

65

Oxcunpt pocdopa (111, V) u pochopnas
KUCIIOTA

66

[ToHsTHE O MUHEPATBLHBIX yIOOPCHHUSX.
3arpsi3HeHue NpUPOJHBIX BOJOEMOB
COeIMHEHUAMU a30Ta U Gocdopa

67

VYriepon, ero amioTpomHbIe MOAUGUKAITIT
M CBOMCTBA

68

Oxkcuapl yriaepojaa, ux Gu3suvdeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHIECKUE
MpoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)

69

[IpakTuueckue padotsl Ne 6 o Teme
"[lonyuenue oxcuaa yraepoaa (IV) u
WU3y4YEeHUE €ro CBOMUCTB"

70

YroapHas KUCIIOTa U €€ COJIN

71

[lepBoHayanbHbIE MOHATHUS 00
OpPraHMYECKUX BEIEeCTBAX KakK O
COEIMHEHUSX yTIepoaa

72

[IpupoiHBIE HICTOYHUKH YIJIEBOOPOJAOB U




UX POJIb B OBITY ¥ POMBIIUIEHHOCTH

73

ITonsaTue 0 OMOTOTMYECKH BaKHBIX
OpTraHUYCCKUX BCHICCTBAX — JKUPaAX,
Ocnkax u YTJIICeBOAax

74

Kpemuuii, ero pusndeckre u XuMHYECKHe
CBOICTBa

75

Oxkcua kpemuus (1V), kpeMHueBas
KHCJIOTA, CUJIUKATHI

76

bop. bopHas kucnora

77

[IpakTuueckas pabora Ne7. Pemienue
AKCTICPUMEHTAJIBHBIX 33724 110 TEME
«Baxneinine HeMeTaIbl U HX
COEIMHEHU»

78

Brruncnenust maccol (00b€Ma; H.Y.)
MIPOYKTa PEAKLMK 110 JAHHOW Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
COJIeprKallero onpeeIéHHyI0 MaCCOBYIO
JIOJIIO TIpUMeEcei

79

Kontponsnas padora Ne 3 o teme
«BaxHel1e HeMeTalJIbl U UX
COEITHEHUY.

80

OO01mas xapakTeprucTUKa XUMUIECKUX
3JIEMCEHTOB — MCTAJIJIOB HAa OCHOBAHHWU UX
nonoxxenus B [ICXD JI.U. Mennaeneena

81

Metamubl A- u b-rpynn

82

Mertannnueckast CBsI3b U METAJUINYECKas
KpHUCTa/NIN4ecKasl pelérka. 3aBUCUMOCTb
(bu3MYECKUX CBOWCTB METAJJIOB OT




CTPOCHUSA KPUCTAJJIOB

83 O01me XUMAYECKUE CBOMCTBA METAJLIOB

%4 OO61ue cnocoObl MOTYYEHHs] METAJIOB,
MeTtamuryprusi. CrutaBsl
DIIEKTPOJIN3 PACIIABOB U PACTBOPOB COJIECH

85 KaK OJIMH U3 CII0COOOB MOJTYYECHUS
MCTaJIJIOB

26 Brruucnenus mo ypaBHEHUSM 3JIEKTPOJIA3A
pacIIaBoB U PaCTBOPOB BEILIECTB

87 [TonsiTHE O KOPPO3UH METAIIOB
Breraucnenus coctaBa cMmeceit ¢

88 WCIIO0JIb30BAaHUEM PEUICHUSI CUCTEM
ypaBHEHUH

29 PazanunabIe TUIIBI BEIYHUCICHUH 110
YPaBHEHUSM XUMHUYECKUX PEAKITUN

90 Meramisl A-rpynm. [l{enounbie MeTayIbI

91 Haxoxnenue B mpupone. CBolicTBa
ILICJIOYHBIX METAJIJIOB

92 Oxcupl U TUAPOKCHUIBI HATPUSI U Kalust

93 IllenoyHO3eMEIBHBIC METAILIBI

94 Baxneinmnmme coeTMHEHNS KaJIbITN,
CBOMCTBA, IPUMEHEHUE

95 JKEcTKoCTh BOMBI U CIIOCOOBI €€
YCTpaHEHUS
[IpakTuueckas pabora Ne 8 mo Teme

96 "JXécTKkoCTh BOJBI M METOJEI €€

ycTpaHeHUs"




97

AmoMUHUH

AMdoTepHbIe CBOMCTBA OKCHIA U

78 TUIPOKCHU/IA ATFOMUHUS

99 OO6mras xapakTepucTuKa METALIOB b-
rpynn (oOOYHbBIX MOATPYIII)

100 [lepBoHavanbHbIE IPEACTABICHUS O
KOMILIEKCHBIX COEIMHEHUSIX

101 Mens u cepebpo

102 [IpencraBienust 00 aMMHaYHBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AMpoTepHbIe CBOMCTBA OKCHIA U
THUAPOKCH/IA IIMHKA

105 XKeneso

106 Oxcupl, TuIpoKcuabl U conn xkenesa (1) n
xenesa (I11)

107 UyryH u cTanb — CIUIaBbI XKelle3a
[IpakTrueckas padota Ne 9. Perenue

108 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME
«BaxxHelme MeTamibl U UX COSAMHEHUS
Brrunciienust coctaBa cmecei ¢

109 HCMOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUH

110 Paznuynble TUIIBI BBIYUCICHUN 11O

YPaBHEHUSIM XUMHUYECKUX PEaKIU

111

Kontponsnas padora Ne 4 o teme
«Baxuei1me MeTaIbl U UX COCTUHCHUI»




112

Be3omnacHoe ncnoiab30BaHuE BELIECTB U
XUMHUYECKUX pPEaKLUi B ObITY

113

HoBble maTepualibl 1 TEXHOJIOTUH.
[IpuHIUIIBI «3€TEHON XUMUK)

114

XuMUA U 370pOBbE

115

XHUMUYECKOE 3arpsI3HEHUE OKPYKAOIIECH
cpensl. [IoHsTHE O IPEAEIBHO NOMYCTUMOMN
koHuentpanuu Bemects (I11K)

116

DKOJIOTHUECKHUE MPOOJIEMBI, CBSI3aHHBIC C
COEMHEHMAMH YIJIEPOJa, a30Ta, CEPBHI,
TSDKETBIX MEeTaIoB.Pos XUMUM B
PEIICHUN YKOJIOTUYECKUX MPOOIeM

117

[Tepuonuueckuii 3akon u I[leprnonnueckas
CHCTEMA XUMHYECKHUX DJIEMEHTOB B CBETE
TEOPUH CTPOCHUS aTOMa

118

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHAYECKHX 3JIEMEHTOB U UX COCIMHECHUI
B IIEpUOJIaX U rpyIax

119

Crtpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3000pa3HOM COCTOSIHUU. Bub
XAUMHUYECKOU CBS3U

120

Knaccuukarus XuMHuecKux peakuuii mo
pa3IMYHBIM NIPU3HAKAM

121

[IporHo3upoBaHue BO3MOXHOCTH
MPOTEKaHUs XUMHUYECKUX MPEBpalleHui B
Pa3IMYHBIX YCIOBUSIX HA OCHOBE
MPEICTABICHU XUMHUUYECKONH KHHETHUKU U
TEPMOJIUHAMUKHU.




XUMHUYECKUE PEAKIIMU B PACTBOPAX.

122 . 1
I'mpponus conen
CBOMCTBa KHCIOT, OCHOBAHUH M COJICH B

123 CBETE MPECTaBICHUN 00 1
ANEKTPOJIUTUYECKON TUCCOLUALIUU

124 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1
peakuuu. DIEKTPOIIN3.
[Ipaktrueckas padota Ne 10. Pemenne

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XUMHUYECKHE PEAKLIUI
[Ipaktuyeckas padora Ne 11. Pemenune

126 JKCIIEPUMEHTAIIBHBIX 337a4 10 TEME 1 1
«Mertanbl, HeMeTaJlJIbl U UX COCTUHEHUS

127 Pe3epBHbIil ypok 1

128 PesepBHbIii ypok 1

129 PesepsHbIii ypok 1

130 PesepBHblIil ypok 1

131 PesepBHbIii ypok 1

132 PesepBHBIit ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIil ypok 1

135 PesepBHbIil ypok 1

136 Pe3epBHBIil ypok 1

OBIIEE KOJIMYECTBO YACOB I1O 136 1

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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