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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3paboTaHa C LETbI0 OKa3aHUs METOJIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOe IPEIMETHOE COJIEpPKaHNe, €r0 CTPYKTYpY 10
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHocTe oOywaromuxcsi. B mnporpaMmme 10 XMMHHM — YYUTBIBAIOTCSA
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyeHnne XUMUUM HA YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJAE, O MyTAX pEHICHHs TI00ATbHBIX MPOOJIEM yCTOHYMBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  /eATeNbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABJIICHUA O €IUHCTBE TIPHUPOABI M YETOBEKA, SIBISETCS KIFOYEBBIM ITArlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIUMHUCS CHCTEMbI TIEPBOHAYAILHBIX MOHSATUH XHUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTr0 moaxoja k e€ mizydeHuto. ColiepaHU€ CKJIAQJbIBACTCS W3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[TporpamMMa ocHOBHOro o001Iero oOpa3oBaHud MO XUMHUH (YriTyOnEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAIMPABICHHOCTh OOYyUYCHUS XWMUU,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHust B IpoUIbHBIX KJaccax.

VYriyOn€HHOE  M3y4eHHME XUMHUM  CIOCOOCTBYET  peald3aluu  3ajaad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JalbHEUIIIEH TPYIOBOU JEATEIbHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TIO3HaHUSA IIPU M3YYCHUM BEIIECTB W XUMUYECKHX pPEaKLUu,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHUsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHHI OKPY’KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmel  (QYHKIIMOHAJIBHOW ©  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE y OOydYaronmuxcsi HWHTepeca K H3YyYCHHIO XUMHH U chepam
JeATEIIbHOCTH, CBSI3aHHBIM C XHUMHEH, MOTHUBAIlMSg K OCO3HAHHOMY BBIOODPY
COOTBETCTBYIOIIETO MPOGHUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4ueHus;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJIOTMYECKOM KYyJIbTYpbl, HENPUATHE IEUCTBUM, NPHUHOCIIIMX BpEI
OKpYKaIoIIEH Cpelie U 3J0POBBIO JIIOJICH;

puoOpeTeHNE OOYYAIOIIUMHUCS OMBITA CAaMOIIO3HAHUS, KJIFOUEBHIX HABBIKOB
(KTr0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JEATECIIBHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeaMera « XUMUs OTBOAUTCS 1o 136
yacoB B 8 m 9 kiaccax (4 yaca B HEJEINI0), TO €CTh 2 Yaca B HEJNENIO 3a CUET
oos3arenpHor yactu OOII OOO um 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyemMoil yyacTHUKaMH 00pa3oBaTebHBIX OTHOIIEHUI. Bcero 272 yvaca 3a
JIBa rofa oOy4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
HMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCIIEPUMEHT, MOCIIMPOBAHUE,
BblunciieHue. [IpencraBienuss 0 HaydyHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemecTtBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEeHUW. MonsipHas Macca cmecH BelecTB. MousbHas H0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XHUMHUYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMmernenusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IJIaBI€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Monbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, TMOJydeHUuEe U paznoxeHue ruapokcuna wmeau (1) mpum
HarpeBaHUM, B3auMojeicTBue >xene3a ¢ pactBopoMm comu Menu (II). Uzyuenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAacCCBI.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCIOpo/ia B JabOpaTOpuu U MpoMbIuIeHHOCTH. [ToHsTHe 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJIOTEpMHUYECKUE peakiuu. Torumso. Vcnonb3oBaHnue yris u MeTaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPIBIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHas HOMEHKIaTypa OKCUAOB. TpuBHambHBbIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanuss kucior. MexayHapoJlHass HOMEHKJIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHnoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U CIOCOOBbI mojydyeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

nojiyueHue, coOupaHHe, pacro3HaBaHHE M HU3yYE€HHE CBOWCTB BOJOpOJA
(ropenue);

B3auMo/ielicTBIE Bogopoaa ¢ okcuioM menu (I);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

ONPENIECIICHNE PACTBOPOB KUCJIOT U IIEJIOYEHN C IOMOIIBIO NHINKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue BzaumojeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (CeMemcTBax) CXOJHBIX AJIEMEHTOB: LIEIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI U TUIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepuonnueckass cucremMa xumuueckux dnaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. V1. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTaNb. DHEPreTHUYECKHE YPOBHU U TMOIAYPOBHHU
atoma: s-, P-, d-opOuramu. DEeKTpOHHBbIE KOH(MUTYPALMH U SJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumuyecknx 35eMeHToB [lepuoguueckoit cucremsl /. . Menaeneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TPYNIIAM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XUMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs IIOJSIpHAss CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBA3b. MexaHM3Mbl 00pa30BaHUsl KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammmnueckue u amopdHble BemiecTBa. THUMBl KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxkucieHusa. OrnpenesieHHe CTENEHEeW OKHCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHM, TAK ¥ NIOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0/IeHNEe, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAUTMYECKHUX) TEJ, dJICKTPUICCKUN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHocdepa, MPOU3BOJICTBO, XUMHISCKHE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBCHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBET€ NPEACTABICHUN O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3aUMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CUJIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHUS  XUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, M0 arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHUCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [lonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHMHUYECKHUX
MpEeBpallleHU B Pa3jIMYHbIX YCIOBHUSAX HA OCHOBE MPEACTABICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIIeHHs. BakHple oxuciaurenn W BoccraHoBuTenu. [lepmanranar kamus
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  SIEKTPOJIMTUYECKOM  AUccoLManMM. PacTBopeHne Kak  (QuU3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeEXaHU3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp aucconuanuy, KOHCTAaHTa aucconuanny. MIOHHOE NMpOW3BENECHHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHWIl W COJEHl B CBETE MPEICTaBIECHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB H
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIICIICHHE ra3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHIIOpamka U (deHondTarenna) ais
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKuil (TOpeHHE, PEAKIIMK Pa3JI0KEHUS, COSTUHEHNUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBomopoa. ComsiHass  KHCIOTa, XHWMHWYECKHE CBOMCTBA, IMOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrne U puU3NUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBoOpoj, CTpoeHHE, (U3NYECKUEe U
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeAcTaBUTeNs Kiacca KuciaoT M crneuuduueckue). Conu CepHOM KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhut-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), MPUMEHEHHWE W TMOJIyYCHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHnas peakuus Ha uMoHbI amMoHusA. Oxcunbl azora (I, 11, III, IV, V).
A3zoTtucTtas kuciaota. A30THasI KUCIIOTa, €€ MoaydeHne, GU3nIecKue U XUMUYECKUC
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHerupUYIEcKue),
npuMeHeHue. XUMHUYECKHE PEaklUu, JIeKAlIMe B OCHOBE IOJIYYCHHS a30THOU
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KWUCJIOTHBIC MOXKAHW, 3arpsa3HCHHE BO3yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Moauduxanuu dochopa (Oenblii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHCIIOPOJIOM, TaJIOTeHaMH1, KOHIICHTPHPOBAHHBIMH a30THOM M CEPHON KUCIIOTAMU).
Oxcunpr pochopa (III, V), dochopnas kucnora, Qu3nyeckue M XUMHYECKHE
cBoiicTBa, nosyuenue. KauectBennas peakiusa Ha (ocdar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornsbie Moaudukamnuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJIeHiCTBHE C METaNIaMH, HEMETa/UTaMH, KOHIICHTPUPOBAaHHBIMH a30THOU U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHU3MBbI, MMOTYYCHUE W TMPUMEHEHUE. DKOJIOTHYECKHEe MpoOieMbl aTMochephl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora u ee Cojd, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoaopoAbl (METaH, 3TaH, 3TWIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEepabOTKU, UX POJb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — W WX pOJM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJllaMH, KUCJIOPOJOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUEe U MpPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kpeMHHEBasi KUCIOTA,
CHWJIMKAThI: (DU3UYECKHE M XUMUYCCKHE CBOMCTBA, MOJTYYCHUE W NPUMEHEHHUE B
OBITY M MPOMBIINUICHHOCTH. BaxkHelIne CTpOUTENIbHbIE MaTepHalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTANIBHOE N3YUEHUE BELIECTB U SIBJICHUN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJI- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEeHUI, 00pa3amMu a30THBIX U GOCHOPHBIX YAOOPEHUH;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YECHUE B3aUMOJICUCTBHUS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
bynnepeHa, ¢ TpoIeccoM aJCcOpPOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

NoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE ¢ oOpa3liaMd NPHUPOAHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM HMX NOJIOKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudecke cBoiicTBa MeTaiyioB. O01IMe criocoObl NOMyYEHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuapl ¥ THAPOKCUABI HATPUSA U Kanus. [I[puMeHeHne nenoyHbIX METALUIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoae. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmroMuHMIL: TIoJI0KeHUE B [leproanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d->7IeMEHTOB, CTENEHW OKHCJICHUS aTOMOB B COCIAMHEHHSX. 3aBHCUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: cTpoeHHE aTOMOB, CTENEHU OKHciaeHus. OOuie KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Keneso: cTtpoeHne aroma, CTeneHH OKHUCIeHMs. HaxoxneHuwe B npupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcupapl, Tuapokcuansl U conu xenesa (II) m xemeza (II), ux cocras,
CBOMCTBa M TmoyiyueHHe. KauecTBeHHblE peaKIMM Ha KaTUOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEIOBAHUE MPOLIECCOB AIEKTPOiM3a pacTBopoB xsopuaa meau (II) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3y4eHUue OCOOCHHOCTEH B3aMMOJCHCTBUS OKCUIOB KaJbLIUS W HATPUS C
BOJIOM, UX TUJPOKCUIOB — C OKcuIoM yriepoaa (IV) u kucinoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanue aM(pOTEepHBIX CBOMCTB THAPOKCHA ATIOMUHHS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCIIIECTBA M MaTepHalibl, 00JIaCTH WX MPUMEHEHHs. be3omacHoe HCIoIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIUHEHUHN sl (YHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XxumMuu B pelIeHnr 3KOJIOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
0o0pa30BaHUs KUCIOTHOTO JOX/Is, U3YYEHHE €T0 BO3JACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U llepuoanueckast cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX AJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U TPyMIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanms XUMHUECKHMX pPEAKIUHA 1O PAa3IUYHBIM  TMPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOIb30BAHUE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, DKCIIEPUMEHT, MOJEIUPOBAaHUE, U3MEPEHUE, MOJEIb, TEXHOJIOIHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTAUIMUECKHUX) TeI,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTP, pa3yioKeHUe OeI0To CBETa B CIIEKT.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI, INIAHETA 3E€MJIA.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIUOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMATU3ALNH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, MOHMMAaHWE 3HAYEHHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, TMPOSIBJIEHUE KOMMYHUKATHUBHOW KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCJEACTBUM
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOT'O MO3HAHUS JJI1 Pa3BUTHUS KaXKJIOr0 YeIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HABaTelIbHAs MOTHBAllUSI W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4yaeMble
MpU U3YYEHUU XUMHH, Uil PEUICHUS 3a]lad, CBSI3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJOTHYECKOM M COLMAIBHOW CpEXl; TOTOBHOCTh K YYAacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHUE MEXIUCIUTIIMHAPHBIX (MEXKIPEIMETHBIX ) TIOHATHM, OTpaXKaroInX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYCOHBIMHU JCUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBHOCTH
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIONBH30BaTh B YUCOHOM, IMO3HABATEIHLHOM M COIUATBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XHMHUYECKUX TMOHITHHA (BBIACISATh UX CYIISCTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHUBaTh, 0000mIaTh, BHIOMpPATh OCHOBaHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIy OOBEKTaMH HW3Y4YEHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS TOHATHS (IIPEIMETHBIE M METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATECIBLHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATENILHO CTABUTh BOMPOCHI; aHATU3UPOBAThH (DAKTHI, BHISBISATH
u QopMynupoBaTh MpodJieMy, OMPEAENATh IeJIb W 3a7add, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmbHBIE W MBICJICHHBIE), CAMOCTOSITEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJayu; YMEHHsS NpPUMEHATH
pa3iuyHble METOJAbl U (QOpPMYIHMpPOBATH 3alpoChl MpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYI0 (OpMY TpEIACTaBICHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (hopMyIbl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U INPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYYEHHBIC PE3yJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a]aBaTh BOIPOCHI O 00CYK/1aeMOW TeMe U BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThI, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB W COIJIACOBAHMS TO3WIIMI, y4acTBOBaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaAMOKOHTPOJII, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee NOAXOMAIUNA C YYETOM CaMOCTOSITEINBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJIbTAaThl: COOTHOCUTh CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHMsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJIepkKaTeIbHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJISIET PEAM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHbIX TPACKTOPU, B TOM YHUCIIE UCIIOJb3Yysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JIeTajbHEe OCBOMTH MaTepHall, OBJAJAETh PACIIUPEHHBIM
KpPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BEICOKOTO YPOBHS CII0)KHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
IOJIyYEHUI0O HOBOTO 3HAHMs, €ro HWHTEpPIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 8 kaacce y oOyuaromerocss OyayT chopMupoBaHbl
CIICAYIOIIAE TPEIMETHBIC PE3yJbTaThl H3YYCHHS XHMHU Ha YrIIyOJCHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(UKaIs peakiuii: peakiuu COCIUHCHUS, PEAKIIUU Pa3I0KECHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc atomMa, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAS] KOBAJICHTHAS CBSA3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpE;  AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN W
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTaHOBJIEHUE, OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

WCITOJIB30BATh XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHUS (POPMYJI BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHON M MOHHOW) B HEOPTaHUUECKUX COCTMHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh TaOnuuHyr ¢opmy Ilepuoanueckoit
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Manbsie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuueckux dneMmeHtoB J[. WM. MengeneeBa»y, ¢  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy b dexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KAasi NpUMEpPaMH MOJIEKYJIIPHBIX YPAaBHEHHMHA COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATh U TNPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEMHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 110 YPABHEHHUSIM XUMHUYECKOHN peakinu;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKklni, eCTECTBEHHO-HAYyUYHbIE METOJbI TTO3HAHMS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BelIEeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJAQJECHHE OCHOBAMHM XMMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHb
CIICAYIOIIME TPEAMETHBIC pPE3yJIbTaThl H3YYCHUS XUMHH Ha YIrIyOJICHHBIM
yYpPOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMUYECKasi peakiys, TEIIoBOM 3(PeKT peakiyu, MOJIb, MOJISPHBIN
00BbEM, pacTBop;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAaHOBJICHHE, OJJICKTPOJM3, auIoTpomnusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIE
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOnueckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKMX TIOHATHUH U
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIEHUS XMMHUUYECKHX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy CO€IMHEHUN 1o GopmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsij]] HOHA [0
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHYECKHX DJIEMEHTOB: pa3ivyaTh MOHATUS «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIEKTPOIUTHUECKON ArccolMalu, 3aKkoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peaklydy, HampaBIeHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHE DSJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBa,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aTopa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPABHEHUS: DJICKTPOJIUTHUUECCKON JTUCCOUUAIIMU KUCIIOT, IIET0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3A COJIEM TMOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJSIPHBIX YPaBHEHUW peakiuid, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBATh) (U3UMYECKHME UM XUMHUYECKHUE CBOWMCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPU, KaJvii, MarHui, KaJbllUi, aJIIOMUHHUH, KEIE30, MEJb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoi, okcuawsl yriaepona (II, IV),
kpemaust (I1V), azora (I, II, I, 1V, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamioB [A—IIA-rpynn, amtomunusa, meau (II), umnka,
xenesa (11 u I00));



MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHUCTIOTHI U MX coiu, ranorenuasl kpemuus (IV) u gochopa (III u V), oxcua u
ruapokcu xpoma (I11), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
WCITOJIb30BAHUE JJIS CO3/IaHUS COBPEMEHHBIX MAaTEPHAIOB U TEXHOJIOTH;

MPOBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, Kajablusl, aTIOMUHUS, Keme3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XHUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMeHTa Mo (OpMyJe COECIUHEHHUS, MAcCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XHUMHUYECKOTO »JJIEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA MPOAYKTa, 3HAYCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBwia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOparieHusi ¢ BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSIMHU BBITOJTHCHUS
7a00paTOPHBIX OIMBITOB M MPAKTHYCCKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPa)UKOB, TAOJHI] U BBISBISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKHX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMBbIMH B TIOBCEJHEBHOM JKM3HM, NpaBWIa MOBEAEHUS B LEIAX
cOepexeHus: 370pOBbS U OKPYXKAIOIIEH NPUPOJHON Cpeabl, NOHUMAaTh BpeEX
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCIICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CrocoObl YMEHBIIEHUS W MPEIOTBPALLEHUS WX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JEATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KaK OCHOBY
JUIs IPO()ECCHOHANBHON OpUEHTAMM M ISl OCO3HAHHOTO BBIOOpAa XMMHM Kak
npo(UIBLHOrO MHpeaMeTa IMpU MPOJOJDKEHMH OOY4YEHMsI Ha YPOBHE CPEIHETrO
oOmrero oOpazoBaHus;

Y4aCTBOBATh BO BHEYPOUYHOMW NPOEKTHO-UCCIEAOBATEIBCKOU NESITEIBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaKXe opraHu3auuii (LEHTPOB) JOMOJHUTEIBHOTO 00pa30BaHuUs AETEM.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHYCCKOU 10 2
JESATEIbHOCTH YEJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiume npeacrtaBuTe1d HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o rasax.
2.1 19 1 1
Kucnopon. Oxcubr
Bonopoa. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Boga. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Pasnen 3. [lepunoanueckuii 3axon u llepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XUMHUYECKUX djieMeHToB 1. 1.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 16
BOCCTAHOBUTEJIBHBIC PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMe}C)HOCTI/I MPOTCKAHHS 14 1 1
XUMHYECKHUX PEaKIUii
13 DJEeKTPOIIMTHYECKAS TUCCOIHALTHSL. 14 1 5
XUMHUYECKUE PEakluu B PaCTBOPax
Hroro mo pazueny 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' snementoB VIIA-rpymisl. [anorens:
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpochop 1 ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 13 1 2
KPEMHHI, UX coequHenus. bop
Wroro no pazueny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiectBa 1 MaTepuanbl B )KM3HU YEJIOBEKa. 5
' OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUMA 10 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HCTOPpUH BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XHUMHS B CUCTEME HayK

Tena u BemecTBa. OU3HYICCKHUE U
XUMHYECKHE CBOICTBA BEIISCTB
duzndyeckre U XUMHUYECKUE SIBICHUS
[TonsaTHe 0 TEOpETUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcrouHnku xuMndeckoi nadopmMaiuu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHHUe, SKCIIEPUMEHT, MOJICITUPOBAHHE.
[Tonsarue o metogax paboThl ¢ XMMUYECKHUMHU
BemecTBamu. O60pyI0BaHHE NIKOJIBHON
XUMHUYECKOH J1abopaTopuu

[TpakTnueckas padota Ne 1 o reme
"IIpaBuiia paboThI B 1a0OpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopymnoBanuem"

YucThle BEIIECTBAa U CMECU




CriocoObI pa3aeneHus cMeceit

[TpakTrueckas padora Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha npuMepe OYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJIeKyISIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi hopmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpesiesieHre BAJIGHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COCTMHEHUM

18 OTHOCuTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJMYECTBA BEILIECTBA

20 MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

21 Brruucnenust MaccoBoi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeqMHEHNUS

99 Haxoxnenue npocreiiiieil popmyIbl
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Breraucnenns npocreimieii GopmyIsl

23 BEIECTBA 10 MAaCCOBBIM HJIU MOJIbHBIM

JOJIAM DJICMCHTOB




24

KonnuectBo Bemectsa. Moib

BzanmocBs3p KOJIM4YECTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IUHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIISCTB

97 MoubHas A0S XUMHYECKOTO DJIEMEHTA B
COCIMHEHHH

28 Haxoxnenue npocreiimien popMyIibt
BEIIECTBA [0 MOJBHBIM JOJISIM 3JIEMCHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHS MAaCChI BEIECTB

31 ATOMHO-MoOJIEKysipHas Teopus. Ku3Hp u
nesareiabHocTh M. B. JIomoHOCOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaKIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB HIIH
MPOJIYKTOB PEaKLUU
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEMIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
pEareHToB WK MPOJYKTOB PEaKlUU
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WJIA MPOJTYKTOB PEAKIINH

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH

38 Kontponbnas pabora Ne 1 mo teme




"BemecTBa 1 XuMHUeCKHE peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABoraapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTH F'a30B

43 BrranciaeHnss oTHOCUTEILHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIbHOMN

44 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIECTBA 10 U3BECTHON OTHOCUTEIBLHOMN
INIOTHOCTH
BrrunciieHus OTHOCUTEIBHON MOJIEKYIISIPHOM

45 MacChl raza 1o M3BECTHOM OTHOCHUTEIIbHOU
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON pEeaKnn

48 Kucnopon — a5eMeHT U IpocToe BEIIECTBO

49 Oxcuasl

50 CniocoObl noy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "TTomydeHue u codupaHue KUCIOpoa,
M3y4EHUE ero CBOUCTB"

52 KpyroBoport kucinoposia B mpupoie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PeKT XUMUIECKON peaKIlui,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yCCTBC TOILJIMBA. 3al"p${3HeHI/Ie BO3yXa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMa,
MAaccChl IO U3BECTHOMY KOJTMYECTBY
BellecTBa, 00bEMY, MAaCcCe peareHTOB WK
MPOJYKTOB PEAKIINU

KonTponbnas padorta Ne 2 o reme "Bo3ayx.
Kucnopon. Oxcunpr"

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas padbora Ne 4 o teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Yy4EHUE €r0 CBOWCTB"

61

62

63

Hcnonp3oBaHne BOOpOIa B KAYECTBE
TOIIJINBA

ITonsaTue o kuciorax u consix. Coctas
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

rasa 1o U3BECTHOMY €TI0 KOJINYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruncnenust 00bEMOB Ia30B 110 ypaBHEHHUIO




XAMHYECKOU peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MacChI TI0 U3BECTHOMY KOJIMYECTBY
BeIeCcTBa, 00BEMY, MacCe peareHTOB WIH
MPOJYKTOB PEAKITUN

66

67

dusnueckue ceoiicTsa Boasl. Boga B
npupoae

AHanu3 U CHHTE3 — METO/Ibl U3YUEHUS
cocTaBa BOJbI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTE BelecTs B BOJIE

HacelimieHHbie 1 HEHACHIIEHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBlIeHHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUS

[TpakTrueckas padota Ne 5 o reme
"IIpuroToBiaeHNE PaCTBOPOB C OIIPEAEIEHHON
MacCOBOM J0JIE pacTBOPEHHOTO
BeniecTBa. [ [puroroBieHne pacTBOpoOB C
OIPEIEIEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTBa'

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi J0JIs BELIECTBA B pacTBOPE»

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJISIpHAsi KOHUEHTpaLUs PACTBOPEHHOTO
BEIIIECTBAY

Ponb pacTBOpoOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot BojbI B IpUpoie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Berurcnenus ¢ UCrosb30BaHHEM T'pa(UKOB

78 PacTBOPUMOCTH JISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi J0JIS BEIIECTBA B PACTBOPEY
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUsl PACTBOPEHHOTO
BEIICCTBA
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
"Bomopon. Boma. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KIaccupUKaIUs,
TPUBUAIBHBIC HA3BAHUS

85 [TorydeHre M XUMHUYIECKUE CBOWCTBA OKCHJIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 DuU3NYECKUe 1 XUMUYECKHE CBOMCTBA KUCIIOT

88 [Homyyenue KucIOT

89 Knaccudukanmst ocHoBaHuUiA




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4IEHUS

91

92

HepacTtBoprMbie OCHOBaHHS, UX CBOICTBA U
CHOCOOBI OTyYCHUS
[Tonstue 06 aMmpoTepHBIX THIPOKCUAAX:

XUMHYECKHE CBOMCTBA U MOJIY4YCHHUE.
[IpruMeHeHne BaKHEUIIINX OCHOBAHUHN

93

Couu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC HAa3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ

96

[IpakTuyeckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIK: KOJIMYECTBA BEIECTBA, 00bEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BeIeCTBa, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

Kontponbnas pabora Ne 4 mo Teme
"OCHOBHBIE KJIACChI HECOPTaHUYECKUX




coequueHui"

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX 3JICMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIECMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
OKCH/IBI U TUPOKCHIBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopoTkonepruoanas 1 JUIMHHOTIEPUOIHAS

104 dbopmsl [Tepuoanueckoil cuCTeMbl
XUMH4YECKUX 31eMeHToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OcHOBHBIE CBEIEHUS O CTPOCHUH aTOMOB

107 CocTaB aTOMHBIX S7IEp

108 N30TONBI KaK Pa3HOBUAHOCTU aTOMOB
XUMHUYECKOT0 3JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 OHepreTuyecKre ypoBHU U MOAYPOBHH
aroma; s-, p-, d-opouranu

112 DJIeKTPOHHBIE KOHPHUTYpAIMH U 3JICKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKUX JIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena

114 3aKOHOMEPHOCTU U3MEHEHUS pajinyca

aTOMOB XMMHNYCCKHX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHNI

115 XAMHYECKHUX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

116 ero nosiokeHuro B [lepuoauyeckoit cucreme
J.N. Menneneena
3nauenue [leproandeckoro 3akoHa u

117 [Tepronueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

119 KoBasieHTHAas nossipHas CBA3b

120 KoBasneHnTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTBa

124 TUIBI KPUCTATUTHYECKUX PEIIETOK U UX
XapaKTePUCTUKU
[IpuanHbI MHOTOOOpa3Us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIISCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

128 XuMHYecKUe dJIEMEHTBI — OKUCIHTEIN U

BOCCTaHOBHUTCIIU




CocraBiieHUE YpaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJT 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BelecTBa, 00bEMY, MacCe peareHTOB WK
MPOJYKTOB PEAKIIUU
Brrunciienus npocrenieid MOJEeKyJISpHOM

131 (opMyITBI BemIeCTBa MO NU3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponbnas paborta Ne 5 o reme 1
"Ctpoenue atroma. XuMHU4ecKas CBs3b"

134 PesepBHblIit ypok

135 PesepBHblit ypok

136 PesepBHEIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 Crpoenue aToMOB 1
[TocnenoBarenbHOCTh 3aI10JIHEHUS
2 INEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
MIEPUOJIOB
3 OCoOEHHOCTH 3aTIOTHEHUS SJIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX IEPHUOIOB
4 CreneHb OKUCIEHUS U BAJIEHTHOCTD
5) Buapl xumuueckoit cBA3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHH3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOIeKyIsIpHbIE
B3aUMOJICVCTBHUS
THUIBI KPUCTAIUIMYECKUX PEMIETOK,
7 0COOEHHOCTH CTPOCHUS KPUCTATITNUECKUX 1
pemeToK
3aBHUCHMOCTbH CBOMCTB BEILIECTBA OT TUIIA
8 KPUCTAJUTMYECKOM pEeIIETKH U BUIA 1
XUMHUYECKOH CBS3U
9 Kaccudukanms XuMruaeckux peakiuii mo 1
pPa3IUYHBIM MPU3HAKAM
10 DHepreTuKka XUMUYECKUX PEaKLIU. 1

TennoBo# 3 PeKT XUMUIECKON peaKIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKINH: TEIIOBOTO P deKTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
00pa3oBaBLIErocs BeleCTBa

13

14

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. 3aKoH JIeHCTBYIOIINX Macc
Oueprus aktuBanuu. [lonsTue o karanuse.
®depmeHThl. THTHOUTOPBI.

15

@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

IToHsATHE O XUMHYIECKOM paBHOBECHUH,
npuHuun Jle [Hlatense

CDaI(TOpLI, BJIMAOIIMUC HA COCTOSAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

BaxHble OKHCIUTEIIH ¥ BOCCTAHOBUTEIIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAIOB
1 HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337134 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE
peaxIum»
Konrtponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKHX PeaKLuii»

93 PacTBOpeHune kak GU3NKO-XUMHUECKHUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokasarenb

97 DNEeKTPOIUTUYECKAsT AUCCOLUALUS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUU H COJICH B

29 CBETe MpeicTaBleHu 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

30 KadecTBeHHBIE peakiiuy Ha HOHBI
ITpaktuyeckas padora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIMALIMS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
[TpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
coJIepKallIero onpeaeIEéHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
Konrtponsnas padora Ne 2 o Teme

36 "DNEeKTpOoIUTHYECKAsT TUCCOLUAITHUSA.
XHUMHYECKHE PEeaKIuu B pacTBopax’"

37 OOm1ast xapaKTepUCTHKA HEMETAIUIOB

38 OO01as xapakTepuCcTUKa raJloreHOB

39 XUMUYECKHE CBOMCTBA rAJIOTCHOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnopooaopon. ComnsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "ITony4eHue CONTHON KUCIOTHI, H3yUYeHUE
e€ cBoMcTB"

42 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIui, €CIIu OJTUH MX PEearcHTOB JaH B
H30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HAXO0XJICHUE B IPUPOJIE

45 OO6mrast XxapakTeprucTruKa 3J1eMeHTOB VIA-
TPYIIIIBI

46 CtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIE MOU(UKAIINH CEPhI

47 CepoBonopo, ctpoeHne, (pu3nIecKue u




XUMHYECKHE CBOMCTBA

48 Oxkcuapl cepbl

49 CepHucras KUCJIOTa U €€ COJu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHCIIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEeHUN B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
Brruncnenus Maccbl IpoayKTa peakiiu 1o

53 M3BECTHOM MaccoBoi (00bEMHOI) J0J1e
(%) ero BBIXOAA OT TEOPETUICCKU
BO3MOYKHOT'O
Brruucnenus maccoBoit (00bEMHOM) 105TH

54 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEaKIINN

55 OO01mas xapakTeprcTUKa 31eMeHTOB VA -
TpYIIIBI

56 A30T, pacipocTpaHeHUE B IPUPOJIE,
(bu3nuecKkrue U XUMHUYECKIEe CBONCTBA

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "IlonydyeHre aMmmMuaKa, U3y4eHue ero
cBOMCTB"

60 Oxkcwuaet azota (I, I, 111, IV, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIoLIei cpebl
COETMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAN(PHUKAIINN
dbocdopa

65

66

67

Oxcunpt pocdopa (111, V) u pochopras
KHCJIOTa

[ToHsATHE O MHUHEPATIBHBIX YIOOPEHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
COCTMHEHHMAMU a30Ta U Gocdopa
VYrnepon, ero aquioTpomnHbIe MOAU(PUKAITII
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenune oxcuna yraepoaa (IV) u
W3y4YEHUE €ro CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavanbHBIC TOHATHS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BAXKHBIX
OpPraHMYECKUX BEIIEeCTBAX — JKUPaXx,
OelKax M yrieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcun kpemuus (IV), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpakTuueckas padora Ne7. Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTalIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOIYKTa PEAKLIMK 110 JAHHOU Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OTPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

Kontponsnas padora Ne 3 o Teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS.

OO01mas xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxenus B [ICXD J[.U. Menneneena

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTAJITINYECcKast pelérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOEHHUS KPUCTAIIIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJIIOB,

84
Metamutyprusi. CriiaBsl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BrruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuiaBoB U pacTBOPOB BEIIECTB

87 [ToHsITHE O KOPPO3UH METAIIIOB
Brruncienus coctaBa cMecel ¢

88 WCIIOJIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA

90 Metainstr A-rpymi. [enounsie MeTaib

01 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAIIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kallust

93 [llenoyHO3eMEIBbHBIC METAJLIBI

94 Baxueinme coequHEHNS KaJIbITH,
CBOMCTBA, IPUMEHEHNE

95 JKEcTkocTh BOABI M CIOCOOBI e€
yCTpaHEHUS
IIpakTuyeckas padora Ne 8 o Teme

96 "JKECTKOCTh BOJBI U METOJHI &€
ycTpaHEeHHs"

97 AnoMuHUH




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METaioB b-
rpymi (T0OOYHBIX TOATPYIIIL)

100 IlepBoHauabHBIE NPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepebpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMILIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcupl, TIpOKCcH b U conu xxene3a (1) u
xenesa (111)

107 UYyryH u cTanbp — CIUIaBbI JKele3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 Kontponsnas padora Ne 4 o teme
«Baxuelinine MeTaIbl U UX COSTUHECHUSY

112 be3zonacHoe ncnoab30BaHKE BEILECTB U

XUMHUYECKHUX PEaKIHii B ObITY




113

HoBbie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHneHtpanuu Bemects (I1/1K)

116

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJiepoa, a30Ta, CEephl,
TSOKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUU. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peaKIUii Mo
Pa3TUYHBIM MPU3HAKAM

121

[IporHo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEICTABICHUI XUMHUYECKONH KHHETHUKU U
TEPMOJMHAMUKH.

122

XWMHYECKHUE PEAKIIUU B PACTBOPAX.
I'maponus coneit




CBoiicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE MPEICTABICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIIU3.
[IpakTrueckas padota Ne 10. Pemenne

125 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
«XUMMHYECKHUE PEAKLIHI
[Ipaktrueckas padora Ne 11. Pemenue

126 AKCIICPUMEHTAIIBHBIX 337124 110 TEME 1 1
«MertaJbl, HeMETaUThl U UX COCTUHCHUS

127 PesepBHbIit ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIi ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHBbIil ypok 1

136 PesepBHEIIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






