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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yueToM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeiesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEIOBATEIbHOCTh  MU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKM Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3yuyeHne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEN U
UHTEpECOB OOydarolUXCcs, Ha MPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT (POPMUPYEMBIE XUMUEN MPEACTABICHUS O IPEBPALLCHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne Xxumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcs, UX oOmed u
(GYHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HUX CAaMOCTOSITENbHOW y4eOHON JAESITEeNbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTAaBICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SBJISETCA KIIOUYEBBIM 3TAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

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

JlaHHbIC HamMpaBJICHUS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CUCTEMBI TTEPBOHAYAIBLHBIX MOHSATHNA XUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ uszydeHuro. CojepkaHue CKIIQJbIBACTCS W3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUILY MOCIEA0BATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

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

YYE€HUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHbI AMIIUPUYECKU IOTYyYEHHBIC
daxtel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W 00€CleuMBalOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M 00JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY’)Karouud Mup, Ouosorus, (usvMka, MaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPUS.

[TporpamMMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku y4yeOHOTro MpeaMeTa U O0OECleYeHUE YCIEIIHOTO
oOydeHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTUYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanus  oOydeHus,  BKIOYaromias  NpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs M TOCIEAyIOIlee CaMOOIpeAeieHHe B BBIOOpE HAampaBICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOon€HHOe  M3ydeHUuE XUMHUM CIOCOOCTBYET  pealM3aluuu  3ajaady
po(heCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHHE BO3MOXHOCTH
KaXIOMYy O00ydYarolmemycsi NpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TMpeaMera, HEOOXOAUMbIE IS
MPOIOJIKEHUS 00pa30BaHUS U JalbHEUIIIEH TPYAOBOU IESITENHHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuYeHa Ui
UCIIOJIb30BaHUsI B O0OPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS.

OOpa3oBaTenbHble (PYHKIIMM XUMHUHU, W3y4a€MON Ha YIJIyOJIECHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTHUYECKON NEeATEIbHOCTH
YEeJIOBEKa M OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PEAKLUH,
(OpMHpPOBaHUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOro OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXKarOT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHne XUMUM HAPaBIICHO HA TOCTUKEHUE CIEIYIOUIUX LIEeNeH:

(GopMUpOBaHHE HWHTEIJIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE  CHUCTEMBl XUMHUYECKMX 3HAHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, KAK OCHOBBI JUIsl TOHUMaHUSI XUMUYECKOU
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCs K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  TO3HaHWuS,
(dbopMHpoBaHUE MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oOmmeH  (QYHKIIMOHAILHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJIyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSATh WX MPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIbHOCTH;

pa3BUTHE y OOyYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUILIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XUMUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npuoOpeTeHrne 00YyYaIOIMMHUCS ONBbITAa CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIs1 Pa3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrnmy6nénnoe n3ydeHnne y4eOHOTO mpeaMera « XuMus» OTBOAUTCS 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HeZieNi0), Bcero 272 Jaca 3a JiBa roja oOy4eHusl.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Terna u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperaTtHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPUYECKUX METOaxX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss 0 HayYHOM MO3HAaHUM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIIUPOBAHUE,
BbluncieHue. [IpencraBienuss 0 HaydyHOM MO3HAHUM HA TEOPETUUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTomax pabOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yuctele BemecTtBa U cMecHu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIecTB.

BemectBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
3neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COKHBIE BEIIECTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckasi ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHOcHUTENbHAs MOJIEKYJIsIpHAas Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxxienue npocTeitiieir popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DIIEMEHTOB.

KommuectBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEeHUW. MonspHas Macca cmecH BelecTB. MousbHas H0Jis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmen GhopMybl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX Peakiifil. 3aKOH COXpPAaHEHUsI MacChl BEIIECTB.
AToMHO-MoONeKyJsipHas Teopus. JKusznb u gesrtensHocth M.B. JlomonocoBa.



XWMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUid (COEAUHEHUS, Pa3I0KEHNUs,
3aMelneHus, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHHSIM.

OKCNEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMHUYECKON TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbiM 0OOpynoBaHueM. V3ydenwe u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmromenne Qusmueckux (IIaBlI€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XHMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJECHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 00OpaslaMu BEIIECTB
KoiauuyectBoM | Monbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, TOJydeHue U pasznoxeHue ruapokcuna meau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
CocO0OB  pa3feneHuss cmeced (C  NOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKA TOBAPEHHON
comu. HabmoneHne u onMcaHve ONBbITOB, WUTIOCTPUPYIOMIMX 3aKOH COXPaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenuss o razax. Bo3gyx — cmech ra3oB. CocTraB BO3ayxa. 3aKOH
ABorazipo. Momsapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIEHUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0poia B JabopaTopuu U MpoMbIuieHHOCTH. [ToHsTHe 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBor »hdEeKT XUMHUUECKOW pPEaKlu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U 3HJIOTEpMHUYECKUE peakiuu. TormBo. Vcnonb3oBanue yris U MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o maparukoBoM dpdekTe.

Bomopon — »memeHT M 1pocTtoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyenus. [lonsitue o kuciorax u cossix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurenb. PacTBOpbI.
HacpllieHHble ¥ HEHACBIIIEHHBIE pPacTBOPbL. PacTBOpHMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HA PACTBOPUMOCTb TBEPIBIX U 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 MIPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukaims
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapoHas HOMEHKJIaTypa OKCHIOB. TpuBHANIbHBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCHIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnotel. Kinaccudukanma kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekerosa. Ilonydenme xucnor. Kucmorel B
pUPO/JIe, MPUMEHEHUE BAXKHEHIIINX KUCTIOT.

OcunoBanus. Kiaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUs. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCJIOTAaMU U COJISIMH) M CHOCOOBI moJiydeHusl. HepacTBopuMble OCHOBAaHHMSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

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

['eneTrueckas CBA3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCITMHEHU.

DKCNEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

KOJIMYECTBEHHOE ONPENIEIIEHUE COIEPKaHUS KUCIOpOAa B BO3AYXE;

NoJIy4yeHue, coOrpaHue, pacrio3HaBaHUE U U3yUYEHHE CBOMCTB KUCIOPOa;

HAOIOJICHUE B3aUMOJICHCTBUSL BEIIECTB C KUCIOPOJOM U  YCJIOBHMH
BO3HUKHOBEHUS U MPEKpaIIeHUsI TOPECHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

NOJIy4eHHe, cOoOMpaHue, pacrno3HAaBaHHE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3aMMOJICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMOJIEUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIUEM );

OIpEJIEIEHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIbIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3l0B HEOPTaHNYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUA [IMHKA C pACTBOPAMHU KUCIIOT U IIEJIOYEH;

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

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIacCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
rpynnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: LIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHhIX (OJaropoJHbIX) razax. OJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepuonnueckass cucreMa xumuueckux odnaemeHtoB [, WM. Mengaeneena.
Koporkonepuoanas w jiauHHONEpuoaHas ¢opmbl Tadmuiel «llepuoanueckas
cuctema xumuueckux snemeHToB /. YI. Menneneesay. [lepuonast u rpymsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB aroMmHbIX siaep. M3otombl. PaanoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTaNb. DJHEPreTUYECKHUE YpPOBHU U MOTYypOBHU
atoma: S-, p-, d-opOuramu. DEeKTpOHHBbIE KOH(MUTYPALMH U SJIEKTPOHHO-
rpaduueckue Gopmyiasl aToMOB. DU3NYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMeEpa Mepuoja U Ipymnsl 3jaeMeHTa. CTpoeHUe 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumudeckux 35eMeHToB [lepuoguueckoi cucremsl /. 1. Menaeneena:



pacrpeneneHue JJIEKTPOHOB 110 JYHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

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

3nauenue [leproanueckoro 3akoHa u [lepruoandeckoil CUCTEMBbI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOW CBSI3M: KOBAJICHTHAs IIOJSIpHAs CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBA3b. MexaHM3Mbl 00pa30BaHUS KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (opMyibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amopdHble BemiecTBa. THUMBl  KPUCTALTUYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHusa. OnpenesieHHe CTENEHEW OKHCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAHOBJIEHUSA. OKUCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3(DPUIIMEHTOB METOJOM 3JIEKTPOHHOIO OalaHca.

OKCNEpUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYI;

IIPOBEJEHNUE  OIBITOB, WJUIIOCTPUPYIOLIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKkuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
IIOHATHM, TAK ¥ NOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

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

dusuka: sABIEHUS TPUPOIbI, (QU3UUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHUE Ta30B, )KUIKOCTEH U TBEPABIX (KPUCTAJUIMYECKHX) TEI, dJICKTPUICCKHIA
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbIe, TOTLTUBO, BOAHBIC PECYPCHI.

TexHomnorust: TexHocepa, TPOU3BOJCTBO, XUMUICCKIE TEXHOJIOTUH, CHIPHE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca & Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBECHHBIE XapaKTEPUCTUKU (pamuyc,
ANEKTPOOTPULIATEIBHOCTD, DHEPIUs MOHU3ALINHN). [locnenoBaTenbHOCTH
3aIlOJIHEHUSI DJIEKTPOHHBIX OpOMTajeil aToMOB MaibIX NepuoaoB. OcoOeHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[leprognyeckass cucremMa XUMHYECKHMX JJIEMEHTOB B CBETE€ NPEACTABICHUNA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS M BaJEHTHOCTh. lIpeacraBienne o
IIEPUOANYECKON 3aBUCUMOCTH CBOWICTB XUMHUYECKUX 3JIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THUJIPOKCUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHMUYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HemoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMolieKysipHble B3aUMOJECHCTBUA (BOAOPOAHAS CBSI3b, CUJIbI BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsl — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAHHUSI  XUMHUYECKUX  PEaKLHi.
Knaccudukanyss XUMUYECKUX pPEaKIUi MO pa3uyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B peakUWHd BEIIECTB, MO TemaoBoMy 3ddexTy, 1o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, Mo arperaTHOMY COCTOSTHUIO PEarupyrollux BEIIeCTB).

DNeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TepMOXMMUYECKUM YPABHEHHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOM peakuuu. 3aKOH JEHUCTBYIOLIMX MAacc.
@DakTophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON pEeakiMu. DHEpPrusi aKkTUBAIUU.
[Tonsitue o katanusze. epmenThl. THTrHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakiusix. [lonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XAMHUYECKOTO paBHOBecHUs. MDAKTOPHI, BIUSAIOIIAE HA COCTOSSHUE XUMHYECKOTO
paBHOBecusi.  [IporHo3mpoBaHue  BO3MOXKHOCTH  IPOTEKAHUS  XUMHYECKHX
MpEeBpAIlleHU B PA3IMYHBIX YCIOBUSAX HAa OCHOBE MPEJICTABICHUN 00 M3YYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKUCINTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OkucIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM M BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe ypaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIb30BAaHUEM METO/a YJIEKTPOHHOTO OajaHca.

DJIEKTPOJIUTHYECKAS JUccolManusl. XUMHUYECKHE PEaKUMU B PacTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcOLManMM. PacTBopeHne Kak — (U3MKO-
XUMHUYECKUU mpouecc. [loHsTHe 0 ruapaTax U KpUCTALIOTUApaTax. IICKTPOJIHUTHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeEXaHW3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccouuanny. MIOHHOE Mpou3BENEHUE BOJBI.
Bopoponueiii  mokaszarens. HMHAUMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHBIE U COKPAIIECHHbIE MOHHBIE YpaBHEHUs peakunii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJEHd B CBETE€ NPEACTABICHUUA OO0 3JIEKTPOJIUTHUYECKOU
nucconuanu. KauecTBeHHbIE PEaKIIMY HA WOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB U SBJICHUM: O3HAKOMIICHHE C
MOJIETIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTaJuioB (TpaduTa U anmasa), CIOKHBIX BEIECTB (XJIOpHIa HATPHS);

MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIIMU OT BO3ACHUCTBUSA
pa3nTuYHBIX (AKTOPOB;

OTIBITHI, HJUTFOCTPUPYIOITUE 00PaTUMOCTh XUMHUYECKUX PEAKIIU;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJCHNUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHIIOpamka U (deHondTarenHa) ais
OINpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWJUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEeAKIUH (TOPEHHE, PEAKIIMH PA3IIOKEHHUSI, COSUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IIOMOIIBI0 KaueCTBEHHBIX
PEaKINil HA UOHBIL;

pElIeHHE JKCIEPUMEHTANBHBIX 3agad 1o TeMaMm: «OKHUCIUTEeNbHO-
BOCCTAHOBUTENbHbIE peakuum», «l'mapomus conen», «DIEKTpOIUTAYECKAs
JACCOLAALTUSY.

HemeTaJuibl 1 X cOeIMHEHUS

OO6miast xapakTepuctuka HemeTamioB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBUE €  MeETalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBomopoa. ComsiHass KHCIOTa, XHWMHWYECKHE CBOWMCTBA, IOJY4YEHHE,
NpuMeHeHue. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuasl W HUX  Haxoxiaenue B - npupone. llonstne o
KHUCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue u pu3NIeCcKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoul Kkuciotamu). CepoBOJOpOA, CTpoeHue, GUHMYECKUE W
XUMHUUYECKUE CBOMCTBa (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHABI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mME Kak
NpeACTaBUTENs Kiacca KUCIOT M crneuuduueckue). Conu CcepHOMl KHCIIOTHI.
XUMHUYECKHE PeaKIny, JekKallhue B OCHOBE MPOMBIIIIEHHOTO CIOco0a MoTyYeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoll KHCIOTHI U cyibdaroB. KaduecTBeHHbIC
peakuuu Ha cyiabpuTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepol U ee
COCOMHEHUNM B mOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



OOmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (Ppunueckrne U XUMHUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHUE U TMOIy4YCHHE B
7a0opaTopuM U MPOMBINIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl amMoHus. Oxcuabl azora (I, I, I, 1V, V).
AzoTuctas kuciaoTa. A30THasi KUCJIOTa, €€ MoIy4YeHue, (PU3nUecKue U XUMHUECKHe
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHue. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTBI B TIPOMBIIINIEHHOCTH. HuTpaThl 1 HUTpUTHL. KadecTBEHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKaIomeh cpeapl
COCIMHEHMSIMH a30Ta (KUCJIOTHBIE JMOXKIW, 3arps3HEHHWE BO3/yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Moauduxanuu Gochopa (Oenblii W KpacHBIM
docdop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, ¢umdeckrue U XUMUUECKUE
cBoiicTBa, nonyuenue. KauecrBennas peaxius Ha pocdar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yI0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpenbl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTENIEHN OKUCIICHUSI.

VYrnepoa, annorponHsle Mogudukanuu (rpadur, anmas, QysuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C METallaMi, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMHA a30THOW U
cepHoit kucioramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcunpl yriaepona, ux GuU3NUeCKre U XUMHUECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucioTa W €€ COJM, HX
bu3nUecKkue U XMMUYECKHUE CBOMCTBA, MOJydeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPabOTKH, UX POJb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M HX pOJIM B JKW3HM 4YeloBeKa. EJMHCTBO OpraHMyeckux u
HEOPraHWYECKUX COCINHEHU.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJUIaMH, KUCJIOPOJIOM, YIJIepOAOM, rajioreHaMu), MOJy4yeHue U MPUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYCCKHE CBOMCTBA, MOIYYCHUE W NPUMEHEHHUE B
OBITY M MPOMBIIUICHHOCTH. BaxHeline CTpOUTENbHbIE MaTepUalIbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. OO6mue npeacTaBieHust 0 GU3NIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kucmora.

DKCHEepUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAKAOIMMUX (U3MUYECKUE UM XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe  Tporecca  OOyIJIMBaHUS — caxapa  IMOJ  JICMUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakiuid Ha Ccyabpua-, cyinbpuT- U cyibdar-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

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

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUEeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YECHUE B3aUMOJICUCTBUS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dynnepeHa, ¢ IpoIeccoM aJacopOIUy PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAauye€CTBEHHBIX pEAaKUN Ha KapOOHAT- M CHUJIMKAT-HOHBI U
W3Y4YEHHE NPU3HAKOB UX POTECKAHNS,

U3y4YeHHUE B3aMMHBIX MPEBpAILIEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHWE € oOOpa3llaMd TPUPOAHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIIJIEHHOCTH;

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

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM HMX NOJIOKEHHUs B [lepuonnueckon cucreme
xuMuueckux emeHToB J1. 1. MenneneeBa u ctpoenus atomoB. Meraisl A- u b-
rpymn. CTpoeHuEe MPOCTBIX BEMIECTB — METALIOB. MeTraimyeckas CBsI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKasl peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01ue XuMudecke cBoiicTBa MeTaiioB. O01IMe crioco0bl MOJIy4YEHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TmoJyiyuyeHuss MerawioB. [loHATHE O KOppPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XUMHUYECKUE CBOWMCTBA (HA MpUMeEpe HATpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHre MenoYHbIX METAIUIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B IIpupoae. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHellnue coequHEHUs KanblUsd U Maraus (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMHuHMIL: TIoJI0KeHUE B [leproanyeckoil cucTeMe XUMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxOKJIE€HHWE B npupone. Pusnueckue u
XUMHYECKHUE CBOICTBa amtoMuHUsA. AMOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHus. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwot b-cpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (HOOOYHBIX MOATrpYyMH):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux adnemeHto [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOEHUS aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d->IeMEHTOB, CTENEHW OKHCICHUS aTOMOB B COCIMHEHHSX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHHM Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAUHEHUSAX.

Menp U cepebpo: cTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X mpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiMy Ha KaTUOHBI 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.

Kenezo: cTtpoeHne aroma, cTeneHU OKHUCIeHMs. HaxoxneHuwe B npupoje.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA JKeJle3a, NpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TmoyiyueHHe. KauecTBeHHbIE peaKIMM Ha KaTUOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kene3a. [Ipon3BOACTBO YyryHa M CTallu.
DKOJI0ru4ecKkue mpoosieMbl, CBsI3aHHbIE C METAJUTYPTUYECKUMU POU3BOICTBAMH.

OKCNEpUMEHTAIIBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAITNYECKON KPUCTATUIMUYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOLIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauaa Kanus, KOppo3uHl METAIIOB;

U3y4eHUue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHAOB KaJbLIUS W HATPUS C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB M TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

W3YYEHHE IPOLIECCOB IIOIYYEHHMS THUAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4Y€HHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HA HOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaJUs H
KaJIbIINS;

uccienoBanue aM(GOTEPHBIX CBOMCTB THIPOKCHJIA ATIOMHHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuine MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOM KW3HHM 4YeJIOBEKa. BakHeumue
BCIIECTBA M MaTepHalibl, 00JIaCTH WX MPUMEHEHHS. be3omacHoe HCIoIb30BaHNe
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
05K0Tax Y OTPABJICHUSAX.

Hogble maTepuanbl 1 TEXHOIOTUU. [[pUHITUIIBI «3€JIEHON XUMUN.

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

XUMHUYECKOE 3arpsi3HEHUE OKpYKaloleh cpebl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSMM YIJIEPOJA, A30Ta, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o I[TIJIK. Ponp XuMHuM B pelIeHUN SKOJIOTHYECKUX MPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUN: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIC MaTepHabl),
ONPEAECICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOIEIMPOBAHUE MpOLECcca
o0pa30BaHUs KUCIIOTHOTO JOXKS, U3yYEHHE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aeyioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B TIEPUOJIaX U rPyMIiax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUJIa XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEAKIUH 110 Pa3IMYHbBIM  IpHU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. [ maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€H B CBETE€ MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceazu

Peanuzaniusi MeXnpeIMETHBIX CBSI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIICCTBJISIETCS dYepe3 MCIONb30BAHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO61ue ecTeCTBEHHO-HAaY4YHbIE MTOHATHS: sIBJICHUE (Mpollecc), HayuyHbIN (akT,
TUII0TE3a, TEOpHs, 3aKOH, aHajJu3, CHHTE3, KiIacCU(DUKAIMs, MEPUOJIUYHOCTD,
HaOJII0/ICHHE, AKCIIEPUMEHT, MOJCIIMPOBAHKE, U3MEpPEHHE, MOJICNb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3NYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTAJUIMUYECKUX) TEI,
KpUCTAJTMYECKasl pelnieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, ab(a-, 0eTa- U raMMa-u3IyucHue,
ANEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yiokKeHUe OeJI0To CBETa B CIIEKT.

buomnorus: sxocucrema, ouocdepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIECTB,
MUHEpPAJIbHBIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI, IJIAHETA 3EMJIS.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COITUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPA3BUTHUA U COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCA CHUCTEMON TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, MOHMMAaHWE 3HAYCHHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JI1 Pa3BUTHUSl Ka)kJAOTO YeJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUS TPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBICHUS M YPOBHS JajbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIAOBOM AESITENIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNOBEKa M K MCCIEA0BATEIBCKON NETEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0rH4eCKOro0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXalollel cpeabl; OCO3HAHWE TIJI00aJbHOIO XapakTepa SKOJOTUYECKUX
npobyieM U MyTed UX pPELIeHUs; CHOCOOHOCTh NPUMEHATH 3HAHMS, MOJy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSA3aHHBIX C OKPYKAOIIEH Cpeloi;
AKTUBHOE HEINPUATHE JCHUCTBUM, IPUHOCAIIMX BpPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHWE CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K Y4YacTHIO B
MIPAKTUYECKOM IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00yUYalOIIMXCsA, OCBOMBIIMX MPOrpaMmy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHITUH, OTPAXKAIOIITUX
MaTepUaibHOE €JAMHCTBO MHpAa U TMPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM I TIOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJEpKaHUS ydyeOHOTO mpeamera, (popMupoBaHUs



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

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH MOHATUSAMH); aHAJTU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KJIacCUDUKALMK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3YYCHUS; CTPOUTH
JOTUYECKAE PpaCCYXACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B
U3y4aeMBbIX MPOIECCaxX M SBIICHUSX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIICHUN Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TMPEICTABICHUNA XapaKTepU30BaTh HU3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYCCKHE PEAKITHN.

ba3oBble wucciaenoBareJbCKHe AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BelleCTB M sIBJICHU):

YMEHUSI TMPUMEHSATH METO/Abl HAyYHOTO TO3HAHHWS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIH30BaTh TOCTABJICHHBIE BOIMPOCH B KA4Y€CTBE WHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATENIHO CTABUTh BOMPOCHI; aHATU3UPOBAThH (DAKTHI, BHISBISATH
u QopMynupoBaTh MpodiieMy, ONMpPEneNsTh IeNib W 3aJaud, COOTBETCTBYIOIIUE
pEIICHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUS M BBIBOJABI MO PE3yJbTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTYET O MPOCIIAaHHON paboTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3inuyHble METOIbl W (OPMYJIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLUK, HEOOXOAUMOUM MAJisi BBINOJIHEHUS YYEOHBIX 3a7ay; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHs HCIOJIB30BaTh HAyYHBIA S3bIK B KAaueCTBE CpeACTBa palbOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (popMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCTONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁnue IleICTBPIﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJIWYHO BBICTYNATh C Ipe3CHTaIuen
pEe3ylbTaTOB BBIMIOJIHEHUSI XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIEI0BATEIbCKOM
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ Juaiora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTENBHO BBITIOJIHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPYIIOBas KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBIMOJHATE CBOIO 4YacTh pabOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JPYTUX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHU1, OOMEHE MHEHMSIMHU, «MO3TOBOM INTYypMe» M Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMpaTh CIOCO0 perieHusi y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOABI, MPOTHO3UPOBATH BO3MOKHOE DPa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CaMOaHaIN3a U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIVIACOBAHBI MEXIY
co00i, YTO TO3BOJIAET PEAIN30BBIBATH YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax pealu3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajJbHEe OCBOMTh MaTepHall, OBJIAJETh PaCIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUuyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHbIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 &8 knacce y oOydwaromierocs OyayT chopMupoBaHb
CIICAYIOIIME TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pPACKpBIBATh CMBIC]I OCHOBHBIX XUMHYECKUX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJb,
MOJISIpPHAss Macca, MaccoBast [OJIsI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTA, OCHOBAHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(uKaIys peakiuii: peakiuy COCIUHCHUS, PEaKIUU Pa3IOKEHUs, PeaKIuu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAas CBS3b,
WOHHAas CBSI3b, HMOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIlusi) B pacTBOpe, MOJSIpHAsE KOHIIEHTpalUs BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METOJ SJICKTPOHHOTO OajaHca;

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

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJI BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUIl;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHECHUSX, MPUHAIJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBsI3U (KOBAJICHTHOW ¥ MOHHOM ) B HEOPTraHUYECKUX COCTMHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETHUUYECKHX METOHAX
VICCJIEIOBAHUS BEIIECTB U U3YUYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEeHUSA B [leproanueckon cucreme:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CHUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATHUS «TrjaBHas moiarpymmna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
IIEPUOJIBI»;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cuctemMa XxuMH4eckux oajemeHtoB JI. WM. MengeneeBay, ¢ UYHCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
a1ipa, 00IIIee YMUCIIO AIEKTPOHOB U PacHpe/Ie]ICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM DJIEKTPOHOB II0 JHEPrETUYECKUM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy b DEKTy);



XapaKTepu30BaTh (OMHUCHIBaTh) (U3NYECKUE M XUMHUYECKHE CBOICTBa
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUN M COJICH, TE€HETUUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KAasi NpUMEpPaMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIN;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHX;

OOBSICHATH U NPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAaHUS XUMHUYECKHX IpPEBpALICHUN B
pa3INYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIMHEHUH,
MacCOBYIO [JIOJIF0 XMMHUYECKOr0 3JEeMEHTa Mo (opMylie COECIUHEHUS, HaXOAUTh
IpOCTEeHIIyo (OPMYITy BEIIECTBA MO MAaCCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OINEpAIMN MBICIUTENBHON JIEATENbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — s W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaklni, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIIEPUMEHT (pEajbHBbId U MBICACHHBIN) — AJIs
OCBOEHUS YYEOHOT'O COJEpKaAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCJIEHHMS M  BOCCTaHOBJICHMUS,
COCTaBJISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXIy pEaJbHO HaOII0AaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTe mpaBuwia  Oe3omacHoW  paboThl B jabopaTopuu — IpHU
UCIIOJIb30BaHUU XMMHYECKOM Mocylnbl M 00OpyJIOBaHMs, a Takke IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo00pa3HbIX BelIeCTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPraHMYEeCKHX
COCIUHECHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIEH yMeHHUs1 0€30MacHOro OOpalieHus C BEIIECTBAMHU, UCIOIB3YEMBbIMU
B MIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIICH CpeIbl.

K xoHuy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT copMHUpPOBaHbBI
CIICYIOIIMe TPEIMETHBIC pe3yabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYECKasi peakiys, TEIIOBOM 3(PeKT peakiyu, MOJIb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOJIUTHI, JICKTPOIUTAYECKAST NUCCOLUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUH, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMHUYECKasi CBA3b (KOBAJIEHTHAsl, MOHHAS, METAJUIMYECKasi), MEKMOJICKYJISIPHBIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILJIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI XUMHYECKOU
TEPMOJMHAMUKH KaK OJHOM M3 TEOPETUUECKNUX OCHOB Xxumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MOHTHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;

WCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHUYECKHX DJIEMEHTOB B
COEQMHEHUSAX PAa3IMYHOIO COCTaBa, MIPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN Mo GopmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsj]] HOHA [0
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

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

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogudeckoi
CUCTEMBl XMUMHYECKHX DJIEMEHTOB: pa3iMyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIINE MEPUOIBI»;



OOBSCHATHh CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmommyeckoil cucreme cC
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISTH OOIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB SJIEMEHTOB M UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJIOB U TJIABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIEKTPOIUTHUECKON THCCOUMAIINN, 3aKoHa ['ecca
U €ro CIJEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIUW, HaAOpaBJICHUS CMEMICHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3IMIHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, I10
TersIoBoMy 3(¢eKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMCHEW OKMUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM, MOATBEPXKAAas 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIUMA KUCIIOT, IIeI0ueh
U COJIeH; TOJHBIE W COKpAlllCHHbIE YpaBHEHHUS pEaKIUi HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJSIPHBIX YPAaBHEHUN pPEAKIUNA, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEHIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHH, 00p, a3oT, pocdop,
cepa, XJop, HATPU, KaJuii, MarHui, KaJbl[Uii, aJIIOMUHHUH, KEIE30, MEJb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOA, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KpPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHAEIBHBIE CHOCOOBI TMOJTYYEHUS U CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kamus;

OMMKCHIBATH POJIb BAXKHEHIIINX HU3y4aeMbIX BEIIECTB B MPUPOIHBIX MpoOIeccax,
BIIUSTHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM MyTEM COJEp>KalIUecss B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbdut-, cymbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllus, aTlOMUHUS, Keeza (2+) u xkenesa (3+), menu (2+),
IIUHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX DJJIEMEHTOB XWMHUYECKOH KHHETHKUA W
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa 1Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUTh
pocTeniyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYEeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TPOAYKTa, 3HAYCHHUS TETUIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmoaTe mpaBwia  Oe3omacHoO  paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpalieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB W MPAKTHYECKHX PabOT MO MOJYYCHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHMaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3aJad4 [0 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEpAIliy MBICIUTEIBHOW IEATEIBHOCTH (aHAIHM3 H
CHUHTE3, CpaBHCHHE, O0O0OOIIEHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIIUM,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MMO3HAaHUS (HAO0/IeHre, U3MEPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  Oe3omacHOro  oOpallleHuss C  BEHIECTBAMH,
UCIIOJIb3yEMBbIMH B TIOBCEAHEBHOM JKU3HM, INpaBWJIa TOBEACHUS B LEIAX
cOepexeHuss 370pOBbS W OKPYKAIOIIEH NPUPOAHOW CpeAbl, MOHUMATh BpPEI
(OMmacHOCTh) BO3ACWUCTBUS Ha JKUBBIE OpPraHU3Mbl OMNPEAEICHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHS, 3HAUCHUE )KUPOB, OCIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh TMOJYYEHHBIC MpPEJCTaBICHUS O cdepax NpodecCHOHATHLHON
NeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETrO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEI0BATENBCKON AESITENbHOCTU
XUMHUYECKONM W XUMHUKO-3KOJOTMYECKOW HampaBJICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3alNH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) AOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
NEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 06
2.3 P 18 1 1
OCHOBaHMSIX
OcCHOBHBIE KJacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Pa3nen 3. [lepuoauyeckuii 3akon u Ilepuoguyeckasi cucrema xumudeckux 31eMenToB /I. U. MenneneeBa. CTpoeHne aToMoB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XHUMHYECKUX djemMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIC PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMe}C)HOCTI/I MPOTEKaHUs 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEeKTpOIUTHYECKAs TUCCOLHALINS. 14 1 5
XUMHUYECKUE peakiy B pPacTBOpax
Hroro mo pazueny 36
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKA XUMUYECKUX 3 1
' anemeHToB VIIA-rpynmel. ["ajgorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
Wroro no pazueny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

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




IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XUMHS B CUCTEME HayK

Tena u BemecTBa. OU3HYSCKHE U
XUMHYECKHE CBOIICTBA BEIISCTB
duszndyeckre ¥ XUMUYECKUE SIBJICHHS
[TonsaTHe 0 TeOpETUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMaiiu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: HaOJIO/IEHNE,
U3MEpeHHUEe, SKCIIEPUMEHT, MOJICITTUPOBAHHE.
[Tonsarue o Metoaax paboThl ¢ XMMUYECKHUMHU
BemecTBamu. O60py0BaHNE NIKOJIBHOM
XUMHUYECKOH J1abopaTopun

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paOoThI B 1a0OpaTOPUU U PUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucTele BENIECTBA U CMECH




CriocoObI pa3aeneHus cMeceit

[TpakTrueckas padota Ne 2 o Teme

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

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE JIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MOJIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi hopmyna. BaneHTHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpeziesieHre BAJIGHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COCTMHEHUMA

18 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

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

20 MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

91 Brruucnenust MaccoBOi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeMHEHHUS

99 Haxoxnenue npocreiimieil popmyIbl
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Breraucnenns npocreimieii GopMyIsl

23 BEIIECTBA 10 MAaCCOBBIM HJIU MOJIbHBIM

JOJIAM DJICMCHTOB




24

KonnuectBo Bemectsa. Moib

BzanmocBs3p KOJIM4YECTBA, MacCcChl U YHCJia

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxoxaenue npocreiimien popmyIibt
BEIIECTBA [0 MOJIBHBIM JOJISIM 3JI€MCHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PEaKIus
U €€ pU3HAKU

30 3aKOH COXpaHCHHS MAaCChI BEIIECTB

31 ATOMHO-MoOJIEKyIsipHas Teopus. Ku3Hp u
nesreiabHocTh M. B. JlomoHOCOBa

32 XUMUYECKUE YpaBHEHUS

33 Tunbl XUMHYECKUX pEaKIHil
Pacuérel mo XuMHUYECKUM YpaBHEHUSIM

34 KOJIMYECTBA U MAcCChl HCXOIHBIX BEILECTB HIIH
MPOJIYKTOB PEaKLUU
Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHToB WK MPOAYKTOB PeaKkluu
Brrunciienus no ypaBHEeHUSIM XUMUYECKOM

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHTOB WM MPOIYKTOB PEAKIINHI

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH

38 Kontponbnas padora Ne 1 mo teme




"BemecTBa 1 XuMHUECKHE peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

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

41 rasa 1o U3B€CTHOMY €r0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTH Fa30B

43 BrranciaeHnss oTHOCHUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIbHOM

42 MOJICKYJISIPHOM MacChl ra3000pa3HoTo
BEIIECTBA 10 U3BECTHON OTHOCUTEIBLHOMN
IUIOTHOCTH
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MacChl raza 1o U3BECTHONM OTHOCHUTEIIbHOU
IUIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMSIX

47 Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO
XUMUYECKON pEeaKun

48 Kucnopon — a5eMeHT U IpocToe BEIIECTBO

49 Oxcuanl

50 CrniocoObI oTy4eHus KUCIopo/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "TTomydeHue u codupaHue KUCIOpoa,
M3y4YEHUE ero CBOUCTB"

52 KpyroBoport kucioposa B mpupoie




53

O30H — aJUIOTPONHAS MOJU(PHUKAIIHSA
KHCIIOpOa

54

55

56

57

TemnoBoit 3 PeKT XuMUIECKON peaKIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yCCTBC TOILJIMBA. 33.I‘p5[3HeHI/IC BO3yXa.

Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
pEaKIuu: KOJIMYECTBa BEIIECTBA, 00bEMa,
MAaccChl IO U3BECTHOMY KOJIMYECTBY
BelecTBa, 00BEMY, MAaCCe pEareHTOB WK
MPOJYKTOB PEAKIIUU

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

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI ostyueHust BOA0poia B
71a00paTOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas pabora Ne 4 o teme
"I[lonyuenue u cobupanue BOAOpOa,
U3Yy4EHUE €r0 CBOWCTB"

61

62

63

Hcnonp3oBaHne BOOpOIa B KAYECTBE
TOIJINBA

ITonsaTue o kuciorax u consax. Cocras
KHUCJIOT U coJeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

rasa 1o U3BECTHOMY €ro KOJINYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruncnenus 00bEMOB Ia30B 110 ypaBHEHHUIO




XAMHYECKON peaKkuu

65

Breruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAcCChI TI0 U3BECTHOMY KOJUYECTBY
BEIIeCTBa, 00BEMY, MacCe PEareHTOB WK
MPOJYKTOB PEAKITUN

66

67

dusnueckue ceolicTsa Boanl. Boga B
npupoae

AHanu3 U CUHTE3 — METO/Ibl U3YUEHUS
COCTaBa BOJbI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTE BeleCTB B BOJIE

HaceliienHbie 1 HEHACHIIEHHEIE,
KOHLEHTPUPOBAHHbIE U pa30aBlIeHHbIE
pacTBOpHI

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas 10151 pACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[TpakTrueckast padota Ne 5 o teme
"ITpuroToBiIEHNE PACTBOPOB C OIIPEIEIEHHON
MacCOBOM J0JIe pacTBOPEHHOTO
BeniecTsa.[I[purorosienue pacTBOpoB ¢
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi J0Js BELIECTBA B paCTBOPE»

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJISIpHAsi KOHLEHTpaLuUs PACTBOPEHHOTO
BEIIIECTBA»

Ponb pacTBOpOB B IPUPOIE U KU3HU

76 yenoBeka. KpyroBopot BojbI B pUpoie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOIHBIX BOJI.
Berurcnenus ¢ uCroyb30BaHHEeM Ipa(UKOB

78 PacTBOPUMOCTH JJISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM TTOHSATHS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPEY
Borurcnenus ¢ UCTONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUs PACTBOPEHHOTO
BEIICCTBAY
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

83 Konrponbnas pabora Ne 3 o Teme
"Bomopon. Boma. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KIacCupUKAIIUS,
TPUBUAIBbHBIE HA3BAHUS

85 [TorydeHne 1 XUMHUYIECKUE CBOWCTBA OKCUIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 Ouznyeckue U XUMUYECKHE CBOMCTBA KUCIIOT

88 [Homyyenue KucIOT

89 Knaccudukanmst ocHoBaHuUiA




90

[I1&noun, UX CBOKCTBA U CIIOCOOBI TOTYYECHUS

91

92

HepacTtBoprMbie OCHOBaHHS, UX CBOICTBA U
CHOCOOBI OTyYCHUS

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

XUMHUYECKHE CBOMCTBA U MOJIY4YECHHUE.
[IpruMeHeHre BaKHEUIINX OCHOBAHUHN

93

Counu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuyenue conent

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

96

[IpakTuueckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBI€ KJIaCChl HEOPTraHUYECKHX
COCIMHEHUIN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIK: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 110 U3BECTHOMY KOJINYECTBY
BeIIeCTBa, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOIHEIX
BEILIECTB, B35TOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEro ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIO pAaCTBOPEHHOTO BELIECTBA

99

Kontponbnas padora Ne 4 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX




coequueHui"

[IepBble NOMBITKU KJIACCH(PUKALIUU

100
XUMHUYECKHUX JJIEMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIECMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
OKCHJIBI ¥l TUAPOKCHUIBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopoTkoneproanas ¥ JUIMHHOTIEPUOIHAS

104 dbopmsl [Tepuoanueckoi cuCTeMbl

XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa

105 [lepuonst 1 TpynBI

106 OcHOBHBIE CBEIEHUSI O CTPOCHUH aTOMOB

107 CocTaB aTOMHBIX SI7IEp

H3oTombI Kak Pa3sHOBHUIHOCTH aTOMOB
XUMHUYCCKOI'O 3JICMCHTA

108

109 ONEKTPOHBI

110 OneKTpoHHas OpOUTaIb

SHCpFCTI/I‘-ICCKI/IC YPOBHHU U TIOAYPOBHU

111
aToma; S-, p-, d-opOuranu
112 DNIeKTpOHHBIE KOHPUTYPAITUU U AJIEKTPOHHO-
rpadgudeckre GopMyIbl aTOMOB
CTpoeHue IEKTPOHHBIX 000I0YEK aTOMOB
113 nepBbIxX 20 XUMHYECKUX JIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
114 3aKOHOMEPHOCTU U3MEHEHUS pajnyca

aTOMOB XMMHNYCCKHX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepuojam

M3MeHenne cBOMCTB COEMUHEHUN

115 XAMHUYECKHUX JIEMEHTOB B IIEPUOJIAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

116 ero noyiokeHuro B Ilepuoaudeckoit cucreme
.. Menneneena
3nauenue [leproaudeckoro 3akoHa u

117 [Teprnoanueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U IPAKTHKU

118 DIEKTPOOTPHUIIATEIIBHOCTh XUMUYISCKUX
3JIEMEHTOB

119 KoBasieHTHAas nossipHas CBA3b

120 KoBasneHnTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEILIECTB

123 Kpucrannuyeckue u aMmop@Hbie BelecTBa

124 TUIBI KPUCTAIUTHUECKUX PEIIETOK U UX
XapaKTePUCTUKU
[IpuanHbI MHOTOOOpa3us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIISCTB OT COCTaBa U
CTpOECHUS

126 CreneHb OKHUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XuMH4ecKre dJIEMEHThI — OKUCIHTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHUE YpaBHEHUN OKUCIUTEIBHO-

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

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, MacCe peareHToB WK
MPOJYKTOB PEAKIIUU
Brerunciienust npocrenieid MoJIeKyJISpHOM

131 (opMyITBI BemIeCTBa MO N3BECTHBIM 1
MaCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 Kontponbnas paborta Ne 5 o reme 1
"Ctpoenue atoma. XuMHU4eCcKas CBsI3b"

134 PesepBHblit ypok 1

135 PesepBHblil ypok

136 PesepBHbIil ypok

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

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 3aMI0IHEHUS
2 AJIEKTPOHHBIX OpOHTATIECH aTOMOB MAJIBIX 1
IIEPHOJOB
3 OCoOEHHOCTH 3aIIOTHEHUS JIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX TIEPHUOJIOB
CreneHb OKUCIIEHUS U BAJICHTHOCTD
5 Buapl xumuueckoit cBA3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBA3U. MexXMOIeKyIsIpHbIe
B3aUMOJCHCTBUSA
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHHSI KPUCTATITUIECKUX 1
pemeToK
3aBUCHMOCTb CBOMCTB BEILLIECTBA OT THIA
8 KPUCTAJUTMYECKOM PEIIETKH U BUIA 1
XUMHYECKOH CBSI3U
9 Kiaccudukanms XuMruaecKux peakiiui mo 1
Pa3IMYHbBIM MPU3HAKAM
10 OHepreTuka XMMUYECKHUX PEaKIUM. 1

TennoBo# 3 PeKT XUMUIECKON peaKIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHus: mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3(dexra
XUMHUYECKON PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIICro HiIH
00pa3oBaBLIErocs BeLeCTBa

13

14

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. 3aKoH JAeHCTBYIOLINX Macc
Oueprus aktuBauuu. [lonsTue o karanuse.
®depmeHThl. UHTHOUTOPHI.

15

@akTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON peaKIuu

16

17

18

ITorsATHE O XUMHYIECKOM paBHOBECHUH,
npuHuun Jle Hlatense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHUC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B
PA3IMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTEIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB
¥ HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 33714 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxIum»
Kontponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PeaKLuil»

93 PacTBOpeHune kak (pU3NKO-XUMUUECKUI
rporecc

24 DNEeKTPOIUTHI U HEAIEKTPOJIUTHI

25 Teopust 3neKTPOIUTUUECKOHN TUCCOLMALINN

26 HonHoe npou3BeicHnEe BOIBI.
Bonoponnslii nokasarenb

97 DNEeKTPOIUTHYECKAs AUCCOLUALINS KUCIIOT,
OCHOBAaHUH U CoOJlen

28 Peakuuu nonHoro ooMeHa
CBOICTBA KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpecTaBleHut 00
JIEKTPOJIUTUYECKOH TUCCOIALUU

30 KadecTBeHHBIE peakiiuy Ha MOHBI
ITpakTuyeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLHALIMS

32 I'mnponus conent

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

34 9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME

«I'unponus conen»




BrrunciaeHus Maccel MpoaAyKTa pCakuu 1o
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
coJIep KaIIero onpeaeIEéHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 2 o teme

36 "DNEKTpOIUTHYECKAsT TUCCOLUAITUS.
XHUMHYECKHE PEeaKIuu B pacTBopax’"

37 OO01mas XxapakTepruCTHKa HEMETaJNIOB

38 OO01as xapakTepuCcTUKa raJIOr€HOB

39 XHMUYECKHE CBOMCTBA raJIOTCHOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 XinopoBoaopoa. ConsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "ITony4eHue CONTHON KUCIOTHI, H3yUYeHUE
e€ cBOMCTB"

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

43 peaKIui, €CIIM OJTUH MX PEarcHTOB JaH B
H30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HaXO0XJICHUE B IPUPOJIC

45 OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYIIIIBI

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

47 CepoBonopo, ctpoeHue, (pu3nIecKue u




XUMHUYECKUE CBOUCTBA

48 Oxcupl cepbl

49 CepHucras KUci0Ta U €€ CoJIu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEHHOE TTOTyYE€HUE CEPHOM
KHUCJIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEHUN B

52 pupoIe. XUMUIECKOE 3arps3HEHHE
OKpY>Karollel Cpelibl COEUHEHHUSIMU CEPbI
BbruuciieHus: Macchl IPOIYKTa PEaKIMU 1O

53 M3BECTHON MaccoBO# (00BbEMHOIN) oJie
(%) ero BbIXOa OT TEOPETUICCKU
BO3MOYKHOTO
Brruucnenus maccoBoit (00bEMHOM) 10TH

54 (%) BBIXOIA MPOIAYKTA PEAKIIUHU TIO
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEaKIIun

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TPYIIIIBI

56 A30T, pacIpoCTpaHEHUE B MPHUPO/IE,
¢bu3nuecKkre U XUMHUYECKIe CBONCTBA

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "[Tonyuenne aMMuaka, H3y4eHHE €T0
cBOMCTB"

60 Oxcunet azota (1, 11, I, 1V, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTy4YEeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPYKaIOLIEei cpebl
COCTMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAU(PHUKAIINN
dbocdopa

65

66

67

Oxcunst pocdopa (I, V) u pochopras
KHCJIOTa

[ToHsATHE O MHUHEPATBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOTHBIX BOJIOEMOB
COCTMHEHMAMU a30Ta U Gocdopa

VYrnepon, ero aquioTpomnHbie MOAUPUKAITII
U CBOMCTBA

68

Oxcunel yriaepona, ux Gpu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yriaepona (1V)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenune oxcuna yraepoaa (1V) u
W3y4YEHHUE €ro CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavabHBIC TOHATHUS 00
OPraHMYeCKHUX BEMIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

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

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcua kpemuus (1V), kpeMHueBas
KHCJIOTA, CHITUKATBHI

bop. bopHas kucnora

77

[IpaxTnueckas padora Ne7. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxkneimme HeMeTaIIbl U UX
COCITMHEHUS

78

Brruncnenus maccol (00b€Ma; H.y.)
MIPOYKTa PEaKLMK 110 JAHHOW Macce
(00BEMY) UCXOHOTO BEIIECTBA,
COJIepIKAIIEeTO ONPENCIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

KontponbHas padora Ne 3 o teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS.

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

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTaJITIN4ecKasi pemérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOCHHS KPUCTAJUIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYyYEHUST METaJLIOB,

84
Metauryprusi. CriiaBbl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BeruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuIaBoB M pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UM METAIIOB
Brruncienus coctaBa cMecel ¢

88 WCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PazmmuHble TUIBI BEIUMCIIEHUH 110
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHA

90 Metainsr A-rpymi. [enounsie MeTamibl

91 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAILJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kalust

93 [llenoyHO3eMEIBHBIC METAJLIBI

94 Baxxueinme coequHEHNS KaIbITH,
CBOMCTBA, IPUMEHEHNE

o5 JKEcTkocTh BOABI M CLIOCOOKI €€
YCTpaHECHHS
IIpakTruyeckas pabora Ne 8 o Teme

96 "JKECcTKOCTh BOJBI U METOJHI &€
ycTpaHeHHs"

97 AnoMuHUH




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 THJIPOKCUIA AIFOMUHUS

99 OO01mmas xapakTepucTHKa METalioB b-
rpymi (ToGOYHBIX TOATPYIIIT)

100 IlepBoHauyabHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepedpo

102 IIpencraBinenus 00 aMMHaYHbIX
KOMILIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcuppl, TuIpoKcH bl U conu xenesa (1) u
xenesa (1)

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

108 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMUYECKUX PEaKITHi

111 Kontponsnas padora Ne 4 o teme
«Baxxuelinine MeTaIbl U UX COCIUHECHUSY

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
koHnentpanuu Bemects (I1/1K)

116

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJepoAa, a30Ta, CEephl,
TSDKENBIX MeTanaoB.Poiab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPOoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB 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 COCTOSTHUH. Bubl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX PEeaKIUii Mo
Pa3IUYHBIM MPU3HAKAM

121

[IporHo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUH B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEICTABICHU XUMHUYECKONH KHHETUKU U
TEPMOJIMHAMUKH.

122

XWMHYECKHE PEAKIIUU B PACTBOPAX.
IM'maponus coneit




CBolicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE MPEICTaBICHUI 00 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.
[IpakTrueckas padora Ne 10. Pemenue

125 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«XUMHYECKHUE PEAKLIHI
[IpakTrueckas padora Ne 11. Pemenue

126 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
«MeTanipl, HEMETAIJIbl U UX COSTUHEHUS»

127 PesepBHblil ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIil ypok 1

130 PesepBHEIT 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-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

— Pymsurtuc I'.E. Xumust. 8 kimacc: yueb. mis obmeodpa3osat. opranuzaiuii / I'.E.
Pymsutuc, @. I'. ®enpaman. — 10-e uza. — M.: [Ipocsemenne, 2021

— Pym3utuc I'.E. Xumus. 9 knacc: yue0. s odmeodpazoBat. opranusanuii / ['.E.
Pymsutuc, ®©. I'. ®enpaman. — 7-e uzn. — M.: Ilpocsemenue, 2020

- Epémun B.B. Xumus: 8-9-e kiacchl: 3amaunuk: yueoHoe mocodue/ B.B. Epémun, A.A.
Hposnos. — Mocksa: [Ipocsemenue, 2022

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
OO6yuenue xumuu B 8 - 9 knacce: [locobue ansa yanrens/ M.B. 3yesa, P.T,

NBanoBa, A.A. Kasepuna u nap.; [log pea. M.B. 3yeBoii. — M.:IIpocBenienue,
1990

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

A nay Ha ypok xumuu (1sept.ru)

BupTyanbHbin Knacc « MHdoypok» (infourok.ru)



https://him.1sept.ru/urok/?ysclid=lzwuzio8ay841170382
https://infourok.ru/virtualnyj-klass
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