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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIIero o6pasoBaHus (yriayOJEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyel mporpaMmbl 10 y4eOHOMY IIPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeersieT 00s13aTeIbHOE MPEMETHOE COJIEPIKAaHUE, €T0 CTPYKTYPY IO
paszenaMm M TeMaM, pacopelielieHue 10  KjlaccaM, PEKOMEHAYEMYIO
NOCJIEAOBATEAbHOCTh MU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOCcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO TMpeAMeTa B pealu3aluu TpeOOBaHUN K IIaHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEJAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusl.

N3yuyeHne XUMUM Ha YPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO MOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEecOB OOydaroluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWE XHMHH CIYXXUT OCHOBOM JJs1 (OPMUPOBAHHS MHPOBO33PEHUS
oOyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpatoT POpMUpPYEMbIE XUMHUEH MPEICTABICHUSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHIeHHS TI00ANBbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, HJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOM
po0eM, MpoodJIEMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHusl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcs, UX oOmed u
(GYHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUJICHUS] U TBOPYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHOH  JeSATeIbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCICAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM ATAllOM B
(GbopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

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

JlanHbIC HampaBlICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpPaXEHUEM OIPE/ICICHHOTO 3Tara Pa3BUTH XUMUH.

VYriyOnéHHbIi Kypc XMMUKA OCHOBHOTO OOIIIETr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIAraloOlIUX NpPEACTaBICHUN OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MOHATUA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMHUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMUYECKON
peakiuu. O0e 3TU CHCTEMbl OPraHU30BaHbl MO MPHUHIUILY MOCIEA0BATEIHLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

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

[Tepunoanueckoro 3akona J[.11. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUU aTOMa U XUMUUYECKOU CBA3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHBI SMIIMPUYECKU IOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHS
K JpyromMy W 00€CHeuYMBalOT OOYy4YaloIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOAHUT  C
WCIOJB30BAaHUEM 3HAHUW W3 paHee W3YYCHHBIX YYEOHBIX MPEAMETOBR:
OKpY>Karolud Mup, Ouosorus, (usuka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHHA MO XUMHUHU (YrITyONEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuukn ydeOHOro mpeamMeTra U OOeCleUYeHUe YCIEUTHOTO
oOy4eHHs Ha CIEQYyIOIIeM YypOoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanys  oOydeHus,  BKIOYarOmias  OpOoQUIbHYIO  MOATOTOBKY



oOydarolmuxcss M TOCIEAyIOUIee CaMOOIpe/eieHne B BBIOOpE HampaBlICHUS
oOyueHus B IpoUIBHBIX KJIaccax.

VYriyOonéHHOe  M3ydeHHWE XUMHUHM  CIOCOOCTBYET — pealv3alud  3a1ad
1po(heCCUOHATIBHON OPUEHTALMU U HAIIPaBJIEHO Ha MPEAOCTaBICHUE BO3MOXHOCTH
KaXIOMYy O00ydYaromemycsi HpOsSIBUTh CBOM HHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TMpeaMera, HEOOXOAUMbIE IS
MPOIOIKEHUS 00pa30BaHUS U JaIbHEHIIIEH TPYI0BOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI YpOBEHb) IpeJHAa3HAuYeHa JJIs
UCIIOJIb30BaHUsI B O0OPAa30BaTENbHBIX OPraHU3ALUAX, PEANTU3YIOIUX MPOTrPAMMBI
nuddepentiupoBaHHoro (yriayoaéHHOro, MpoQUILHOTO) H3YyUYCHHUS OTIACIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHU.

OOpasoBaTenbHble (PYHKIIUM XUMHUHU, W3y4aeMON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcs B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH MPAKTUYECKOM NeATEIbHOCTH
YeJIOBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJBTYyphl. 3ajada ydeOHOTO
IPEeIMETAa COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB U TEOPETHUECKHUX MOJ0KEHUMN, JOCTYITHBIX 0000IIEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUH K HAYYHBIM
METOJAaM TO3HaHUS IIPpM M3YYCHUM BEUIECTB W XUMHUYECKUX PEaAKLUH,
(OopMHpPOBaHMU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
JESTEIIbBHOCTH, OCBOCHHM IPaBUJ O€30MacHOr0 OOpalleHHsl C BELIeCTBAMH B
ITIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOILEH KyIbTYPHI.

N3yyeHne XMMUM HapaBJICHO Ha JOCTUKEHUE CIEAYIOINX 1IeJICH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

GbopMHpOBaHHE  CUCTEMbl XMMUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOECHUE SI3bIKA HAYKH;

MpUOOIIIEHNE OO0YyJaromUXCsl K CaMOCTOSITEIbHOM TO3HABATEIbHOU W
UCCJIEIOBATENICKOW  JIGSITENIbBHOCTH, K  Hay4YHbIM  METOJAM  MO3HaHUf,
dbopMHpoBaHUE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATILHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOLEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, NOJyYEHHBIE NPU H3YYEHUU



XUMUHU, TPUMEHATh WX MPH PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BUTHE Yy OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTU JaJIbHEHUILIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTHYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHre O0YYaIOIUMHKCS OMbITa CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOAUMBIX JIJIs1 PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3ydenne yaeOHOTO mpeaMera « XuMUs OTBOAUTCS 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HefieNt0), Bcero 272 Jaca 3a JiBa roja oOy4eHusl.



COJEPXXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp xuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTtBa. dusnmyeckne HW XUMHUYECKHME CBOWCTBA BEIIECTB. ArperaTHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPHUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
HMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHbl€ (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xumMuu. UCTOYHUKN XUMUYECKON HHPOpMAITIH.

[Tonsitue 0 mMeTomax pabOThl C XUMHUYECKUMHU BemiecTBamu. O0opyaoBaHue
IIKOJIbHOW XHMMHMUYecKor Jaboparopun. IlpaBuna Oe3omacHoro oOpamieHus ¢
BEILLECTBAMH U JJAOOPATOPHBIM 000PYAOBAHUEM.

Uucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOoreHHbIX cMecsax. CrnocoObl pazaenenus cMeceid. OuncTka BEIECTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHThl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThie M CIIOXKHBIE BEIIECTBA.
Meramnel u HemeTtauibl. BemecrBa MOJEKYJIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmysna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MMOCTOSHCTBA cOCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHNN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue npocTeiiiieir ¢opMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIuHeHud. MonspHas Macca cMmecu BemecTB. MoJibHas 10JIA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peaklvil. 3aKOH COXPAaHEHUSI MacChl BEUIECTB.
AToMHO-MoNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcOBa.



XUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M  SBJICHHA. 3HAKOMCTBO C
XUMUYECKON TIOCYZOoi, C MpaBwiiaMu pabOThl B JIabOpaTopuu W TMpHUEMaMU
oOpamienusi ¢ jgabopaTopHbiM oOOpynoBaHueM. V3ydyenwme u omucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IJIaBlI€HHE BOCKA, TasHUE JIbAA,
pacTupaHue caxapa B CTYIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XUMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOMN MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoTo) siBneHud. O3HakomiieHHE € 0OpasliaMu BEIIECTB
KonmnuectBOM 1 Monb. HaOmrogenne u omucaHue TNPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHUe caxapa, B3auMOJICUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHHue U pasznoxeHue ruapokcuna meau (1) npu
HarpeBaHuM, B3auUMoOJEHCTBUE Xkene3a ¢ pacTBopoMm cosu menu (1I). M3yuenue
Coco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIbTpOBaHUE,
BbIIIapUBaHUE, TUCTUILISALUS, XpoMaTorpadus), IpoBeIeHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne u onvcaHue ONbITOB, WUTIOCTPUPYIOIINX 3aKOH COXPaHEHHUS
MaccChl.

BaxHeline npeacTraBuTe M HECOPraHUYECKUX BELIECTB

[IpencraBnenuss o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3O0B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM TMIO0THOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBO. HaxokaeHnue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
Crioco0bl Moy4eHust KUCI0po/ia B JIaDOpaTOPUH U IPOMBINIIEHHOCTH. [loHsATHE 0
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YEHUE I IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOSL.

TernoBoit »h(dEKT XMMHUYECKOW pPEaKIuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U 3HJIO0TepMUUYEcKue peakuuu. TommuBo. Mcnonas30BaHue yriisi U METaHa B
KadyecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT u mpocTtoe BemecTBo. HaxoxkaeHue Bomoponaa B
npupone, (usMueckue U XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosryueHusi. [lonarue o kucnorax u coysax. Mcnonp3oBaHue BoJOpoJa B KAYECTBE
TOIJIUBA.



Bonma. dusnueckue cBoicTBa BoAbl. Boma kak pactBopurenb. PacTBOpBI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CrniocoObl BhIpaXeHHs] KOHLIEHTPAIMU PACTBOPOB: MAaccoBasi JI0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. [lonsitue 00 ocHoBaHusax. llonsitue 006
MHIUKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIC) W
HecosieoOpasyromue. MexayHapoiHas HOMEHKIATypa OKCUAOB. TpHBHaNbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUIOB
(B3auMOJIeHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanuss kucioT. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetaiuioB H.H. bekeroBa. Ilomyuenme kucnor. Kucmoter B
pUpPo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHnoBanus. Krmaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHabHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMH) M CIOCOOBbI mojydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
AJTIOMHUHUS): XUMAYECKUE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMHU U IIEIOYAMH)
Y TIOJTyYEHHE.

Comu  (cpegHue, KuUCIble, OCHOBHBIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHbIE XWUMHUYECKHME CBOWCTBA Ha mpuMepe cpeaHux cosiei. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

DKCIEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/a B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAONIOZICHNE B3aWMOJICHCTBUSA BEIIECTB C KHUCJIOPOJAOM U yCIOBUU
BO3HUKHOBEHUS U MPEKpaIIeHUsI TOPESHHUS;



O3HAKOMJIEHUE C 00pa3liaMy OKCHIOB U ONKMCAHUE X CBOWCTB;

NOJIy4eHHe, COOMpaHue, pacrno3HAaBaHHE W H3YyYEHHE CBOICTB BOJOPOJA
(ropenue);

B3anuMoJielicTBIE Bogopoaa ¢ okcuaoM meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHHUS BEHIECTB C  Pa3jIM4YHON
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBIICHUE PACTBOPOB C OIPEACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJbI C METANIAMU (HATPUEM U KAJIBITUEM);

ONpPEIEIICHNE PACTBOPOB KUCJIOT M IIEJIOYEHN C IOMOIIBI NHINKATOPOB;

UCCJIeIOBaHNE 00pa3I[0B HEOPTAaHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCITOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOpa COJIH;

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

pElIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckas cucTeMa XMMHYECKHX
jaemeHTOB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KiIacCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHE O
rpynnax (CeMencTBax) CXOJHBIX AJIEMEHTOB: HIEJOYHBIX U IIEJIOYHO3EMETBHBIX
MeTajulax, TajJoreHaX, MHEPTHhIX (OJaropojgHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI U TUPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepuonnueckass cucrema xumuueckux daemeHtoB [l WM. Mengaeneesa.
Kopotkonepuoanass u aiauHHONepuoaHas (opmel Tabmuubl «llepuoguueckas
cuctema xumuueckux snemeHToB . V1. Menneneesay. [lepuonast u rpymisl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBIL. DJNEKTPOHHAs] OpOUTab. DJHEPreTHYECKHE YPOBHU U MOTYypOBHU
atoma: s-, p-, d-opOutamu. DJIEKTPOHHBIE KOH(PUTYpAIUd U DJIEKTPOHHO-
rpadudeckue Gopmyiabl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia U TPyl 3eMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudeckux 35eMeHToB [lepuoguueckoit cucremsl /. . Menaeneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TPYNIIAM M IEPHOJAM.
M3MeHeHne KUCIO0THO-OCHOBHBIX CBOMCTB COCIMHEHNUN XMMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [lepunonnueckoint cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepruoandeckoil CUCTEMBbI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTUA Haykd W mnpakTtuku. [[. M. MeHmeneeB — y4yeHbIM U
IpaKJaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOM CBS3M: KOBAJEHTHAs INOJSIpHAS CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBA3b. MexaHM3Mbl 00pa30BaHUS KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BemiecTB. KaTnoHbl n
AHUOHBI.

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

Crenenp oxucieHusa. OnpenesieHHe CTENEHEW OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUMN U
paccTaHoBKa B HUX KO3(DPUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

OKCHEPUMEHTAIBHOE U3YUYECHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJENEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJI;

IIPOBEJEHNUE  ONBITOB, WUIIOCTPUPYIOLIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakuu pas3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€W MPU W3YYEHHH XMMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
IIOHSATHM, TAK ¥ NIOHATUMN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbI (akxT,
rUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKAIMs, MePUOAUYHOCTD,
Ha0JI0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETb.

dusuka: sBIEHUS NTPUPOIbI, (QUIUUECKHE SBJICHHUSA, BEILIECTBO, TEJO,
dusznyeckue BEIUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperatHble
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAJUIMIECKUX) TEI, dJICKTPUICCKHUNA
3aps], KOJIUYECTBO TETUIOTHI.

buonorus: 6uocdepa, poTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadms: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIHI,
TI0JIe3HBIC UCKOIAaeMBbI€, TOTUTUBO, BOJAHBIC PECYPCHI.

Texuonorust: TexHocdepa, TPOU3BOJCTBO, XUMUIECKHE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOrieHue 3HAaHUN OCHOBHBIX pPa3elioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATETBHOCT, SHEprus MOHU3AIIUN). [TocnenoBaTenbHOCTh
3aIOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MMepuosioB. OCOOEHHOCTH
3alOJTHEHUSI ~ DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepyonnueckass cucreMa XHMHUYECKHUX SJIEMEHTOB B CBETE MPEACTABICHUN O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCTh. lIpencraBienune o
IIEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUIIATETHHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCHUIOB) OT CTPOSHHUSI aTOMa.

Crpoenue BemecTBa. BemiecTBa B TBEpPIOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUYECKOW CBS3U: HOHHAs, KOBaJIGHTHas (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBs3bh, CUJIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEUIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE  3aKOHOMEPHOCTH  NIPOTEKaHHs]  XUMHUYECKUX  pEakIHil.
Knaccuduxanys XUMUYECKUX pEaKIui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWU BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, Mo arperaTHOMY COCTOSTHUIO pEarupyroinx BeIIeCTB).

DNeMeHThl XMMHYECKONM TEpPMOJAMHAMUKH. OHEpPreTuKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca m ero cieacTBusl.
Brruncnenust no TEepMOXUMHUYECKUM YPABHEHHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOM peakuuu. 3aKOH JEHCTBYIOLIMX MAacc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanusze. epmenThl. THTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHAYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHUS. PaKTOPBI, BIMSIOMIME HA COCTOSHHUE XWMHUYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEBpaIllCHU B Pa3IMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OxkucnuTenbHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHple OKHCIHTENIM UM BOccTaHoBUTeNnW. [lepmanranar kanms
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAHUEM METO/1a HJIEKTPOHHOT'O OajaHca.

DJIEKTPOJINTHYECKAsA JIHucconmanus. XHUMHUYECKHE pPEaKkIMM B PacTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  JuccolManuu. PacTBopeHne Kak — (PU3HKO-
XUMHAUYECKUH npouecc. [lonaTre o ruapatax u KpUCTAIIOTHIPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeEXaHU3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconuanyv, KOHCTAHTa aucconuanvv. MIOHHOE NMpou3BENEHUE BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBL. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro oOMeHa. Y cioBus MMPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, OJIHbIE U COKPAIllCHHbIE MOHHBIE YpaBHEHHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHMIl M COJIell B CBETE MNPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

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

OKCIIEpUMEHTAIBHOE HW3YYEHHE BELIECTB W SIBJICHUW: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmmasa), CI0XKHBIX BEIECTB (XJIOpHIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKLUU OT BO3IEUCTBUSA
pa3nTUYHBIX (aKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PeaKLnii;

WCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUALNAU
KHCJIOT, IIIEJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIIUNA
HOHHOTO 0OMeHa (00pa3oBaHHE OcajiKa, BBIICIICHUE Ta3a, 00pa30BaHHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHIIOpamka U deHondTarenna) ais
OIpPEENICHHS XapaKTepa Cpelbl B paCTBOpPax KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakuil (TOpeHHe, peakiuy pa3ioKeHUs, COSTUHEHNUS);

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
pPEaKUIHil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conen», «DIEKTpoIUTHYECKAs
JTACCOLAALTUSY.

HemeTaJyibl 1 MX cOeIMHEHUS

OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHE €  MeTalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMu).
XmopoBomopoa. CosiiHass  KHCIOTa, XUMHUYECKHE CBOMCTBA, IOJy4YEHHUE,
npuMeHeHue. JlelicTBHE XJjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HX  HaxoxiaeHue B - npupone. llonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOEHHOCTH CTpOEHHUSI aTOMOB, XapaKTEpHbIE CTEMEHU
okucieHusi. CTpoeHre U pu3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
cepbl. AJIOTPOIHbIE MOJU(DHUKALMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMH, METaJJIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kucinotamu). CepoBomopoj, CTpoeHHe, (uznyeckue u
XUMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBHUTEIIbHbIE CBOMCTBA). OKCHIbBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUI0B. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOMCTBa (00mME Kak
NpeacTaBUTeNsl Kiacca Kuciaor M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PeaKIINH, JIeKAIIUe B OCHOBE MPOMBIIIIEHHOTO CIOc0o0a MoTyyeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHI U cylbdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhuTt-, cynbGua- U cyiabdar-annonsl. HaxoxxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpenbl
COCMHEHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAILCHUSI.



OOmas xapaktepucTuka 3aeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

A3OT, pacmpocTpaHeHHe B MpUpoie, (pu3Mueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U T[OJIyYCHHUE B
7a0opaTopuM U MOPOMBINIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3jioXeHue U B3aUMOJCHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHnas peakuust Ha uMoHBI ammoHusA. Oxcuael azorta (I, II, III, IV, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIy4YeHue, (U3nUecKue U XUMHUUECKHe
cBOMcTBa (0OIIME Kak TMpEACTaBUTENSl Kjacca KHUCIOT U cheruduyueckue),
npuMeHeHne. XHUMHUYECKUE PEeakKlMM, JIeKAIIUe B OCHOBE IMOJYYEHHUS a30THOU
KHUCIIOThI B TIPOMBITINIEHHOCTH. HuTpaTsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XWUMHUYECKOE 3arpsA3HCHHE OKpYXKalomeh cpeapl
COCMHEHMSIMH a30Ta (KUCJIOTHBIC JMOXKIW, 3arps3HEHHE BO3/AyXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Moaupuranuu Gocdopa (Oenmblii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOTeHaMU, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, GU3MYECKHE U XUMUUYECKHUE
cBoiicTBa, monydenue. KauecrBennas peakiusa Ha (ocdar-uonsl. [IpencraBnenus
o ranorenugax docdopa (111, V).

[lonsiTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbe, (ochopHEbIE,
KOMILJIEKCHbIE yI0OpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled cpenbl
coeIMHEHUsAMH a30Ta u docdopa.

O6mas xapaktepuctuka siemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, amnorponHsle Mogudukanuu (rpadur, anmas, QyiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKHE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoOIeHiCTBHE C MeTallaMi, HEMETaJUIaM1, KOHIICHTPUPOBAHHBIMHA a30THOW U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcunpl yriaeposa, ux GuU3NUeCKrue U XUMHUECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcunoM yriepona (IV). VYrompHas kucimora W €€ CoOJM, HX
bu3nuecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBAa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SIMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoJopoAbl (METaH, 3TaH, 3TUIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEpabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe O OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYeckux u
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TajloreHamMu), MOJyYeHUuEe U MpUMEHEHUE.
Ponb kpemuus B nipupojie u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYECKHE M XUMUYECKHE CBOMCTBA, MOJTYYCHUE W NPUMEHEHHUE B
OBITY W MPOMBIIUICHHOCTH. BaxkHellne CTpouTeNbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro MCIONIb30BaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. OO61mue npeacTaBieHust 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIOIMUX (U3MUYECKUE M XMMHUYECKHE CBOMCTBA
raJlIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIMN Ha XJIOPHUI-, OPOMHUJI- U UOJAUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy CEpbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOO/IeHHe  mporecca  OOyIVIMBaHUS — caxapa  IMOJ  JIMUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKUX CBOWCTB pa30aBICHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakiuid Ha CynbPua-, cyibGuT- U Cyiabhar-
WOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, COOMpaHue, paclo3HaBaHUE M U3YYCHHE CBOWMCTB aMMHAaKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

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

M3y4YE€HUE B3aUMOJICVCTBHS KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIAMU KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dynnepeHa, ¢ IpoIeccoM aJacopOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOTa3a;

MoJIy4eHHe, cOOMpaHue, pacro3HaBaHUE M U3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBEICHHE KAuyeCTBEHHBIX pEAaKUUH Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE NPU3HAKOB UX NPOTECKAHNS,

U3y4YeHHUE B3aMMHBIX IPEBPAILIEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHME C oO0pa3liaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIIJIEHHOCTH;

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

MeTtasibl U X COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM HX MOJIOkKEHHUA B llepuonnueckon cucreme
xuMH4deckux aemeHToB /. 1. MenneneeBa u ctpoenus aromoB. Metaiuiel A- u b-
rpymn. CTpoeHue MPOCTBIX BEIIECTB — METALIOB. MeTajmmyeckas CBs3b H
MeTaJlJIM4ecKasi KpUCTAJUIMUEcKas peuleTka (IpUMUTUBHAs KyOudeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, I'PaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJibHasl IUJIOTHOYIIAKOBaHHAas). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTaiioB. O01IMe XuMudecke cBoiicTBa MeTaiioB. O01IMe criocoObl MOMyYeHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOJIU3 PacIlJIaBOB U PACTBOPOB COJIEH KaK OJUH W3
cioco00B TmoJyiyueHuss MeTawioB. lloHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMHUYECKUE CBOWMCTBA (HAa MpUMeEpe HATpUsl U Kajusl), MOITyUYEHHE.
Okcuapl ¥ THAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne meaouHbIX METAUIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHbIE META/UIBI MAarHUM W KaJbLUWM: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B ITpupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanblus. BaxHeWlnne coequHEHUs KanblUs U Maraus (OKCUZ, THIPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanbLus B IpUPOJE.



AmoMuHMIL: nosiokeHue B [leproauyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIE€HHE B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amtoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHusA. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwvt b-cpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATrpYyMMN):
nonoxxkenne B llepuonnueckon cucreme XuMmMuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOCHUS aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-31eMEHTOB, CTENEHM OKHUCJIEHUS aTOMOB B COEAMHEHHUSAX. 3aBUCUMOCTH
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (HAa MpPUMEPE COEAMHEHH Xpoma).
IlepBoHayYabHBIE TPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOume KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUIAX, THMIPOKCUAAX U
COJIsIX, UX nmpuMeHeHuu. [IpeacTaBieHuss 00 aMMHUAYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIEe peakiui Ha KaTUOHBI Meau (2+) u cepedpa.

[{uHk: cTpoeHue aToma, CTENEeHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMy Ha KATUOHBI IMHKA.

Kene3o: cTpoeHne aroma, CTENEHM OKHUCIEeHHs. HaxoxneHuwe B mpupone.
du3nyecKkre 1 XMMAYECKUE CBOMCTBA jKelle3a, IpuMeHeHne. buonornueckas posip
xene3a. Oxcuapl, Tuapokcuasl U conm xkenesa (I1) u xenesa (III), ux cocras,
CBOMCTBa M moJiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJIOru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU POU3BOICTBAMH.

OKCIEPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJEIUPOBAHNE METAINYECKON KPUCTAJUIMYECKON PEIIETKH;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB IEKTPOIM3a pacTBOpoB xsopuaa meau (II) m
noauaa Kanus, KOppo3uHl METAIIOB;

u3y4eHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHAOB KaJbLMS W HATpUs C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOICTB KapOOHATOB U T'MAPOKapOOHATOB KaJbIKs, )KECTKON BOJIBI;

U3YYEHHE IIPOLIECCOB IIOIYYEHMS] THAPOKCUIOB JK€e3a, UX XUMHUYECKUX
CBOJICTB,;



M3Y4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAaKIMi Ha NOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHCAHNE OKpAIlMBaHUS TJIAMEHU WOHAMU HATPUS, KaUsi H
KaJIbIIUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHUS, THAPOKCHIA
xpoMma (III) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHenimne MeTamibl U uX
COCIMHECHUS.

XuMHA 4 OKPYKAKWLIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOM KW3HHM 4YeJIOBEKa. BakHeumue
BEII[ECTBA M MaTepualibl, 00JacTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMouis Nnpu XUMHYECKUX
05K0Tax Y OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUH. [[pUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M MX COCIMHEHUHN M (PYyHKIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3770poBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaloeh cpebl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSMHM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o IIJIK. Ponp XxuMuM B pelIeHnr SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpa3iaMyd MarepuajgoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIC MaTepHalbl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOJAHBIX BOJ, MOJEIMPOBAHUE MpoIrecca
o0pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3JICHCTBHS HAa MaTepHaJIbI.

IloBTOpeHue u 0000LIeHHE 3HAHMHM OCHOBHBLIX pa3laejioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHWYECKUX JJIEMEHTOB U UX COCIMHEHUU B MIEPUOJIAX U TPyMIIaAX.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buipl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PEILIETKU Y BUIa XUMHUYECKON CBA3U.

Kimaccupukanys XUMHUCCKHX PpEaKIUd 10 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTH NPOTEKAHUS XUMHUYECKHX TMPEBpAIICHUN B
pPa3JUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNM XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponns cosent. Peakuuum okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBolicTBa KHCIIOT, OCHOBAaHHMH W COJE€H B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceazu

Peanuzaniusi MeXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01ue ecTeCTBEHHO-HAYUYHbIE TTOHATHS: sIBJICHUE (Mpoliecc), HayuyHbIN (akT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaju3, CHHTE3, KiIacCU(MUKAIMs, MEPHUOJIUYHOCTD,
HaOJII0/ICHHE, IKCIEPUMEHT, MOJICIIMPOBAHKE, W3MEpPEHHEe, MOJEIb, TEXHOJIOTHUS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3NYECKUE BEIUYUHBI, €IUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMYECKasl pelnieTka, 3JIEKTPOH, SAPO aTroMa, MPOTOH, HEUTPOH, WOH,
HYKJIW/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsiJl, MPOBOJHUKH, MOTYIPOBOJHUKHU, TUJICKTPUKH, COJTHECUHBIN
CIIEKTp, pa3yiokKeHUe OeI0To CBETa B CIEKTP.

buonorus: sxocucreMa, ouocdepa, hoToCHHTE3, MPOIIECCH 0OMEHA BEIECTB,
MUHEpPAJIbHBIC  yIOOPEHUsl, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3EMIISL.

TexHonorus: CTPOUTENBbHBIE  TEXHOJIOTHH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbBHOCTH 00pa30BaTebHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOpPAa3BUTHUA U COLMATU3ALMU
00yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUM U
pacIlIMpeHne OIbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPHUYECKOMY HACIEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW U TEXHOJIOTMH B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH YKOHOMHKHU
Poccun u cBOEro permnoxa;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphbl B
pa3zHO00Opa3HON COBMECTHOM eI TEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIIM B MpoIiecce Y4eOHOH U
BHEYUEOHOM JesATETbHOCTH;

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

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT' 0 MO3HAHUSA:

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

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSL KaXJOT0 YEIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAs MOTHBAllUS W UWHTEpPEC K OOyYeHHUI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEI0BATEIHCKOM



JESTEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIEro
oOy4JeHHS,;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aKOTrOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMH B YUCOHBIX U )KM3HEHHBIX CUTYaIUsIX;

5) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIAOBOM AESITENBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XMUMHEW, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3ali B 3TON
cdepe;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHUS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS 3KOJOTMYECKOW KYyJBTYpbl: TNPUOOPETEHUE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKpYXalolleld cpeabl; OCO3HAHHWE TIJI00aIbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pPElIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOJIy4aeMble
IIPU U3YYEHUU XUMUH, JUIS PELICHMS 3a/1ad, CBSI3aHHBIX C OKPY’KAOLIEH Cpeloi;
AKTUBHOE HEINPUATHE JCWCTBUM, TMPUHOCAIIMX BPEH OKPYXKAKOIIEH CpeIe;
OCO3HAHHME CBOEH pOJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YalOIIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1IETO 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TOHITUH, OTPAXKAIOIITUX
MaTepuaibHO€ €JAMHCTBO MHpa U TMPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTrUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U JIPYTHE);

OBJIaJICHUE YHUBEPCAIBHBIMU YYCOHBIMHU JIEUCTBUAMH (ITO3HABATEIBbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMH  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEp)KaHHUS Yy4dyeOHOTOo mpenmera, (HopMuUpOBaHUS



KOMIICTEHIIMA, a  TaKKe  IPOCKTHO-HCCIENOBATEIbCKOW  JCSITEIBHOCTH
00yJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh MX HCHOJIB30BaTh B y4eOHOH, MO3HABATEIBHON M COIMATIBHON
TPaKTHUKE.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjoruueckue JelicTBUA:

YMEHUS HWCIOJIL30BaTh TPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWH: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHIA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C IPYTUMHU MOHATHSIMH); aHATU3UPOBATh,
CpaBHUBaTh, 0000maTh, BHIOMpPaTh OCHOBaHUA I KIacCUpUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3Yy4aeMBbIX IMPOIECCaxX M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MIPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (TIPEIMETHBIE W METamlpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUN Y4eOHBIX 3ajad; C
y4€TOM OSTHUX MOJCIBHBIX TIPEJCTABICHUA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYICCKHE PEAKITUU.

ba3oBble wucciaegoBareJibCkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M SIBJICHU):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHHWS BEIIECTB U SIBIICHUN Ha
SMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B YyYeOHOH ITO3HABATEIILHOW U
MIPOCKTHO-HUCCIIEA0BATEIHCKOM IEATETLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATENILHO CTABUTh BOMPOCHI; aHATU3UPOBATh (DAKTHI, BHISBISATH
u (QopMynupoBaTh MpoOJIeMy, ONMPENENsATh IeJb U 3aJadd, COOTBETCTBYIOIINE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEIBHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUHUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¢ OKCICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEILHO MPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynrpoBaTh 0000IIEHNUS ¥ BBIBOJABI MO PE3ybTaTaM MPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHOHN padoTe;

Pabora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WHGOpPMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJEpKaHUS, CIPaBOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHYECKH OLCHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOHMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs PEIIeHUs y4eOHOUM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYJIHMPOBATh 3ampOChl TMPU TOUCKE U O0TOOpe
uHpOpMaLuY, HEOOXOAMMOM /sl BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpMY MpEICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHSI HCIONB30BaTh HAYYHBIN SI3bIK B KA4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(OpMauel; MpUMEHATh MeXNpeAMeTHble (pusuueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (hOpMyIbl, a0OpeBHATYpPHI, HOMEHKIIATYPY,
UCMONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaTJIsAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPEJCTABIATh IMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C IMpe3eHTaluen
pEe3yIbTaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNbCKON
7a00paTOPHOM MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juaiora u
(MJIM) TUCKYCCUU 3a]aBaTh BOIPOCHI MO 00CYK/1aeMOM TeMe M BhICKAa3bIBATh UJIEH,
bopMyIHpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIIBHO BBITIOJIHEHUS MPEISI0KEHHOM
3a/1ayi.

2) ymeHus y4eOHOTO COTPYIHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIHIIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACIPENETATh 3adaull MEXITY
YJ€HAaMU TPYIIbl; BBIMOJHATH CBOIO 4YacTh pabOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSAMU JAPYIMX YICHOB KOMaHbl, ONPENETSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBHIMOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE yueTa OOIIMX HMHTEPECOB M COTJIACOBaHHS TO3MIMH, y4acTBOBaTh B
o0CyXJeHU1, OOMEHE MHEHMSIMHU, «MO3TOBOM IITYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMHA I[GI‘/JICTBI/UIMI/I
BKIIIOYACT PA3BUTHUC CaMOOpraHu3alnn, CAMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHbIe M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3a1aun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PaOOTY MPHU PELICHUU YyYeOHOW WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3ylbTaToOB
dbopMynupoBaTh 0000IIEHNUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHUCTBUSA C
IUIAHUPYEMBIMU  pE3yJbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJb JIE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITENILHOCTh HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOINEE COJEpPKATEIbHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXAY
co00M, YTO TO3BOJISIET PEAM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax pealu3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUNA, B TOM YHUCIIE UCIIOIb3YSl CETEBOE B3aUMOJCICTBUE
opranuzauud. [lo 3aBepiieHHH peald3aly NPOTPaMMBbl YIUIyOJIEHHOIO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajbHee OCBOMTH MaTepHall, OBJAJAETh PAaCIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTAaThl BKIIOYAIOT: OCBOEHUE OOYYaIOIMMUCS HAYyYHBIX
3HAaHWM, yMEHUH U CHOCOOOB JEWCTBUM, cHenupUuyecKux s MpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
[OJyYEHUIO HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUIO B paA3IUMYHBIX Y4YEOHBIX M PEAJbHBIX >KMU3HEHHBIX YCJIOBHSX;
00€ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydwaromerocs OyayT chopMupoBaHb
CIICAYIOIIME TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBIC]I OCHOBHBIX XUMHMYECKHMX IOHATHH: aTOM, MOJICKYyJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJIIpPHAs Macca, KOJUYECTBO BEIIECTBA, MOJb,
MOJIIpPHAss Macca, MaccoBas [OJIsI XHWMHUYECKOrO »JJIIEMEHTA B COCJIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIN THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(uKaIys peakiuii: peakiuy COCIUHCHUS, PEaKIUU Pa3IOKEHUS, PeaKIuu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIIOBOU
ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoma, XMMHUYECKasl CBSI3b, NOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCJICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJbHBIC PEAKIIUU, METO/I SJIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHATH ITU MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

MCIIOJIb30BaTh XUMHUUYECKYI0O CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJI BEIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUII;

OTIPEJICNISITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOW ¥ MOHHOM ) B HEOPTraHWUYECKUX COCIMHEHUSX;

PACKpbIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHA ABOTAPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHHS, B TOM YHCJIE OKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAaxX
VICCJIEIOBAHHUS BEIIECTB U U3YUYCHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh MOHMMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHMYECKUX JIEMEHTOB OT UX MOJIO)KEHUS B llepuoanueckon cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TabiuuHyro Qopmy Ilepuoguyeckoit
CHUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJjaBHas moarpymnma (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
IIEPUOJIBI»;

COOTHOCUTh 000O3HAuU€HUs, KOTOpble MMeEIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuuyeckux dneMmeHtoB J[. M. MeHaeneeBa»y, C  UYHUCIOBBIMHM
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
aJipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeTICHUE UX 0 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM DSJIEKTPOHOB II0 JHEPreTUYECKHMM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeroBoMy b dexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3MYECKHE U XMMHYECKHE CBOMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIIHNE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KAasi NpUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINM;

OIKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOJA M BOJBI B MPUPOIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHUX;

OOBSICHATh U INPOTHO3UPOBATH CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAaHUS XUMHUYECKHX IpPEBpALICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOI0 3JIEMEHTa B COEIMHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (QopMyJie COECIUHEHHs, HAXOJIUTh
IpocTeiyo (GopMyiTy BEIIECTBA MO MAaCCOBBIM WIJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHUSIM XUMUYECKON PEAKITNY;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaKklnii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOIEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (pEajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YYEOHOT'O COJEPKaAHUS;

packpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHHS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(METOI0M 3JIEKTPOHHOTO OajlaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII0IaeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MMPEIMETOB;

coOmogaTe mpaBuwia  Oe3omacHOW  paboOThl B jaboparopuu  OpH
UCIOJIb30BaHUU XMMHUYECKOM Mocylnbl M 00OpyJOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3zo00pa3HbIX BEHIeCTB (BOJOPOJIa U KUCIOpPOAa), MPUTOTOBJICHUIO PACTBOPOB C
ONpENeNIEHHOW  MaccOBOM  JloJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
AKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPraHMYEeCKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOUAIOIIEH yMeHHUs 0€30MacHOro OOpalieHus C BEIIeCTBaMH, UCIOIb3YeMbIMU
B MIOBCETHEBHOM XKU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbS 1 OKPY>KAIOIICH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)opMHUpPOBaHbI
CIICIYIOIIE TPEIMETHBIC pe3yabTaThl H3YYCHHS XUMHU Ha YIrIyOJICHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA IJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEICHb
OKHCJICHUSI, XUMUYEeCKasi peakiys, TEIIoBou 3(PeKT peakiyu, MOJIb, MOJISPHBIN
00BbEM, pacTBop;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJIeld, oOpaTUMble M HEOOpaTHMBbIE pPEAKIUHU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLMH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAaHOBJICHHME, OJIEKTPOJU3, aJIOTpomnusi, amM(pOTEPHOCTb,
XUMUYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKas), MEXKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsl CBA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuuyeckasi, 00ObEMHO-
LIEHTPUPOBaHHAs KyOuueckas, rPaHELICHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hsl METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLNH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHTBI XUMHYECKOU
TEPMOJMHAMUKH KaK OJHOM W3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHYECKUX IIOHATHH W
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUN;

WCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKHX JJIEMEHTOB B
COEQMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPraHMYECKUX COCIUHEHUSIX, 3apsj]] HOHA [0
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJIHBIX pPacTBOpax HEOPraHUYECKHUX
COEOVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIca Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 NIOHUMAHUE:

OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogudeckoi
CUCTEMBl XMUMHMYECKHX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-rpynna» u «b-
TpyNIay, «Majble IEPUOIb» U «OOJBIITNE EPUOIBI»;



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

BBIICNISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB 3JIEMEHTOB U UX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MaJlblX MEPHOJ0B U TJIABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTUUECKOM Arccolnalum, 3aKkoHa ['ecca
U €ro CJEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peakldd, HampaBIeHUs CMEUIEHUS XUMHYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT PA3IMYHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XUMHYECKHUE JJIEMEHTHI, HEOPraHMYECKHE BEIECTBA,
XUMHYECKUE peakinu (10 YUCILY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUUYECKHE CBOMCTBA BEILECTB
pPa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM, MOATBEPHKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJUTUUECKON JUCCOIUALIUUA KUCIIOT, IET0ueH
W COJIeH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIMil HMOHHOro OOMEHa;
peakiui, MOATBEPKIAIOIMINX CYUIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packphiBaTh  CYIIHOCTh MPOILIECCOB TUIPOJU3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJICKYJISIPHBIX YPaBHEHUM PEAKIIUMA, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKLIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUi;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTBIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHH, 0op, a30T, pocdop,
cepa, XJop, HATPU, Kajuii, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, MEJb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEpOBOAOPOJ, okcuibl yriaepoaa (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamioB [A-I[A-rpynn, amomunusg, meau (II), nunka,
xenesa (11 u I00));



MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOTYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ramorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3y4yaeMbIX BEIIECTB B MPUPOIHBIX MpOIEccax,
BIIUSTHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, TMOATBEPKAAIOIINE KauYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM MYTEM COJEp>KalIUecs B BOJHBIX PacTBOpPax
HWOHBI: XJIOpUA-, OpOMUI-, HOIUMI-, Ccylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCHUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTlOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3Y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMCHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XWUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XHUMHUYECKOrO 3JJIEMEHTAa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOAUThH
pocTeiyro (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJA MPOIYKTAa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmoaTe mpaBuia  Oe3omacHOW  paboThl B j1abopaTopuu  TpH
UCIIOJIb30BAaHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSIMH BBITOTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PAa0OT MO TOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOrOo Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJLHBIX 33/Ja4 [0 TeMaM Kypca, TMPeACTaBIsTh Pe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIHI] M BHISBIISATH
OIMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlii MBICIUTEIBHOW IEATEIBHOCTH (aHAIHM3 H
CHUHTE3, CpaBHCHHE, OOOOIIEHHE, CHUCTEMATH3allUi0, BBIIBICHHUE MPUYNHHO-
CJIE/ICTBEHHBIX CBS3€M) MPU M3YYEHUU CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUM,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  Oe3omacHOro  oOpallleHuss ¢ BEIHIECTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKW3HHM, NpaBWIa MOBEACHUS B LEIAX
cOepexeHusl 370pOBbS U OKPYKAIOIIEH NPUPOAHOW CpeAbl, MOHUMATh BpEN
(OMmacHOCTh) BO3JCUCTBUS Ha JKUBBIE OpPraHU3Mbl OMNPEAEICHHBIX BEIIECTB,
NOSICHATh Ha MPHUMEPAX CIOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJMYYEHHBIC MpeIcTaBiIeHus O cdepax MpodhecCHOHATHLHON
JeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAllMd W JIJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUEeHHsS] Ha YpPOBHE CPEIHETrO
obmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENBCKON AECSATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HampaBJICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alNH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) NOMOTHUTEILHOIO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS

XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 10 2
NeSITeIbHOCTH YeJIOBEKa

BemecTBa 1 xuMu4ueckue
1.2 28 1
peakuuu

Hroro no paszueny 38

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bosnyx. [IonsTue o razax.

2.1 19 1 1
Kucnopon. Oxcubr

29 Bonopona. Ilonstue o kucinorax u ? 1
COJIAX

)3 Bopa. PactBopsl. [lonsitue 06 13 | 1

OCHOBAHUAX

OcCHOBHBIE KJ1acChl
24 . 16 1 1
HEOPraHUYECKUX COCAUHEHUI

Uroro no pazgeny 61

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XHUMHYECKUX dj1eMeHToB /I, M.
MenaeneeBa. CtpoeHue aTroma
XUMHUYECKAS CBI3b.
32 OKUCIIUTEIBLHO- 16
BOCCTAHOBUTEJIBLHBIC PEAKITUU
Hroro no pazgeny 34
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypeni
Pa3znea 1. BemmecTBO 1 XUuMH4YecKasi peakius
11 [loBTOpEeHUE U yriay6nenue 3HaHUH O 2
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 | |
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAS TUCCOLIUAITHS. 14 1 )
’ XUMUYECKUE peakllui B pacTBOpax
Hroro no pazgeny 36
Pasznen 2. HemeTasIbl M HX coeTMHEHHS
21 OO61as xapakTepUCTHKA XUMUYECKUX g |
’ snementoB VIIA-rpymmsl. ['anoreHs:
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 10
COETMHEHUS
OO11ast XapakTepUCTHKA XUMHYECKUX
23 aneMeHTOB VA-rpynisl. A30T, Gpochop u ux 12 1
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
Uroro no pazgeny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
32 Baxueiime MetTamisl 1 UX COSIUHEHUS 22 2
Uroro no pazgeny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa. 5
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH
Hroro no pazgeny 5
Pa3nen 5. O0001menne 3HAHUH
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUIA 10 )
) OCHOBHBIX pa3ziesioB KypcoB 8—9 Ki1accoB
Hroro no pazgeny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHA XUMUHU. XUMHSA B CUCTEME HayK

Tena u BemectBa. OU3HYCCKHUE U
XUMHYECKHE CBOMICTBA BEIISCTB
duszndyeckre U XUMHUYECKUE SIBIICHUS
[TonsaTHe o TeopeTUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMaiuu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIIMPUYECKOM YPOBHE: Ha0JIO/IeHNE,
U3MEpeHUE, YKCIIEPUMEHT, MOJICITUPOBAHHE.
[Tonsarue o metonax paboOThl ¢ XMMUYECKHUMHU
BemecTBamMu. O60py0BaHNE HIKOJIBHON
XUMHUYECKOH J1abopaTopun

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paOoTHI B 1abOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopymnoBanuem"

YucTele BENIECTBA U CMECH




9 CriocoOsbI pa3aeneHus cMece
[TpakTuueckas padota Ne 2 o Teme

10 "Paznenenue cmeceil (Ha npuMepe OYMCTKU
MOBapeHHOM comn)"

11 ATOMBI U MOJIEKYJIbI

12 XUMUYECKUE AIIEMEHTHI

13 [IpocThie U CIOKHBIEC BEIIECTBA

14 BenectBa MoJieKynsipHOTO 1
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi hopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB

17 OrnpeziesieHe BAJIGHTHOCTH aTOMOB T10
dbopmynam OMHAPHBIX COCTMHEHUN

18 OTHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

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

20 MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

)1 Brruucnenust MaccoBoi A0JIU XMMUYECKOTO
aeMeHTa 1o popMyIie CoeqMHEHUS

2 Haxoxnenue npocreiimiei popmyIbt
BEILECTBA [10 MACCOBBIM JIOJISIM HJIEMEHTOB
Breraucnenns npocreimieii GopMyIisl

23 BEIL[ECTBA 10 MACCOBBIM WJIM MOJIbHBIM

JOJIAM D3JICMCHTOB




24

Konnuectso Bemectsa. Moib

BzanmocBs3p KOJIM4YECTBA, MacCcChl U YHCJia

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MomnsipHas Macca CMeCH BEILECTB

7 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

)3 Haxoxaenue npocreiimien popmyIibt
BEIIECTBA [0 MOJBHBIM JOJISIM 3JI€MCHTOB

9 XUMHUYECKUE ABICHUA. XUMUYECKask PeaKIus
U €€ MpU3HAKU

30 3aK0oH COXpaHEHUsI MaCChl BEIIECTB

31 ATOMHO-MoOJIEKyIsipHas Teopus. Ku3Hpb u
nesareiabHocTh M. B. JlomoHOCOBa

32 XHWMHUYECKUE YPABHEHUS

33 THUIIBI XUMHYECKUX PEAKIIUI
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAcCChl HCXOIHBIX BEILIECTB HIIH
MIPOJIYKTOB PEAKLUU
Brruncnenus no ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHToB WK MPOJAYKTOB PeaKlUu
Brrunciienus no ypaBHEHUSIM XUMHUYECKOM

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

37 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUIT

38 Kontponbnas padora Ne 1 mo teme




"BemecTBa 1 XuMHUeCKUE peakiuu'

39 Bo3nyx — cMmechb razos. [lonsarue o razax.

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

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

42 OTHOCHUTENbHASA IIOTHOCTh I'a30B

43 BrranciaeHuss OTHOCUTEIBLHOM INIOTHOCTH
ra3oB
OrnpeneneHre OTHOCUTEIbHOMN

44 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIIECTBA ITI0 U3BECTHON OTHOCHUTCIBHOM
IUIOTHOCTH
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MAaccChI Ta3a II0 H3BECTHOM OTHOCUTEIBLHOM
IUIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMUYECKUX PeaKLUIX

47 Brruucnenust 00bEMOB ra3oB 10 ypaBHEHUIO
XUMUYECKON peaKnn

48 Kucnopon — sneMeHT u mpocToe BEIIECTBO

49 Oxcunpl

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

51 "TTomydeHue u coOupaHue KUCIOpoa,
M3y4YEHUE ero CBOUCTB"

52 Kpyrosopot kucimopoia B mpupoie




53

O30H — aJIOTPONHAST MOJU(PHUKAIIHS
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PekT XuMUIECKON peaKIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUUYECKUE PEAKIIHH

Tomnuso. Ucnons3oBanne yrisl 1 ME€TaHa B
Ka4yCCTBC TOILJIMBA. 33.I‘p5[3HeHI/IC BO3JyXa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYEeCTBa BEIIECTBA, 00bEMa,
MAaccChl IO U3BECTHOMY KOJTMYECTBY
BellecTBa, 00bEMY, MacCe peareHToB WK
MPOJYKTOB PEAKIIUU

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

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BO0poia B
71a00paToOpUU U MPOMBILIUIEHHOCTH

60

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

61

62

63

Hcnonp3oBaHne BOOpOa B KAYECTBE
TOIJINBA

ITonsaTue o kuciorax u consax. Cocras
KHUCJIOT U cojeu

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

rasa 1o U3BECTHOMY €ro KOJINYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruncnenust 00bEMOB ra30B 10 ypaBHEHUIO




XUMHYECKON peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, MacCe PEareHTOB WIH
MPOJYKTOB PEAKITUN

66

67

dusnueckue ceolicTBa Boansl. 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

HacelimienHbie 1 HEHACHIIEHHEIE,
KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas 1051 paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[TpakTrueckast padota Ne 5 o teme
"ITpuroToBIEHNE PACTBOPOB C OIIPEIEIEHHON
MacCOBOM J0JIE paCTBOPEHHOTO
BeniecTsa.[I[purorosienne pacTBopoB ¢
OIPEIEIEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BemlecTra'

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBas J0JIs BELIECTBA B paCTBOPE»

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJISIpHAasi KOHLEHTpaLuUs PACTBOPEHHOTO
BEIIIECTBA»

Posnb pacTBOpoOB B IPUPOJE U KU3HU

76 yesnoBeka. KpyroBopot BoJisl B IpUpo/ie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOIHBIX BOJI.
Brrurcnenus ¢ ucrosb30BaHHEeM TpadUKOB

78 pacTBOPUMOCTH JIJISI pACYETOB
pPacTBOPUMOCTH BEIIECTB

79 Brruucnenus ¢ uCnosib30BaHUEM TTOHSATHUS
«MaccoBasi J0JIs1 BEIECTBA B paCTBOPE»
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTPAIUs PACTBOPEHHOTO
BEII[ECTBAY
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH ISl pacU€TOB
pPacTBOPUMOCTH BEILIECTB

82 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI

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

84 Oxkcupsl: cocTaB, KacCupUKaIIUS,
TPUBHUAJIbHBIE HA3BaHUS

85 [Tonydyenne u XuMHUYECKHE CBOMCTBA OKCUIOB

26 [Tonsatue o ruapoKCcUIaX — OCHOBAHMSIX U
KHCIIOPOJICOACPKAIINX KHUCIOTaX

87 Pu3nuecKkue 1 XUMHYECKUE CBOMCTBA KUCIOT

88 [Tonyuenne kucnor

89 Knaccudukanmst ocHoBaHMiA




90

[I1&noun, uX CBOKCTBA U CIIOCOOBI TOTYYECHUS

91

92

HepacTtBoprMbIe OCHOBaHHS, UX CBOICTBA U
CHOCOOBI OTyYCHUS

[Tonsitrie 06 aM(OTEPHBIX TUIPOKCUAAX:

XUMHYECKHE CBOMCTBA U MOIY4YCHHUE.
[IpruMeHeHne BaKHEUIIINX OCHOBAHUHN

93

Counu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusuyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuyenue conent

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

96

[IpakTuueckas pabora Ne 6. Pemenune
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHbI€ KJIaCChl HEOPTraHUYECKHX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIiy: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAaccChl 110 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MacCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOIHEIX
BEILIECTB, B35TOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONnpeaeIEéHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

Kontponbnas padora Ne 4 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX




coequuenuin"

[TepBble NOMBITKU KJIACCU(PUKAUU

100 XUMHUYECKHUX 3JIEMEHTOB

101 [ToHsiTHe 0 rpynmnax CXOIHbIX AJIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMmpoTepHbIE
OKCHU/IbI U TUJPOKCHIBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanydeckoro 3akoHa
Kopotkonepuoanas u JyIMHHONIEpUOIHAS

104 dbopwmsl [Tepuoanueckoil cuCTeMbl

XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa

105 [lepuoas! u rpymnmnbl

106 OcHOBHBIE CBEIEHUSI O CTPOCHUH aTOMOB

107 CocraB aTOMHBIX s11€p

H3oTombl Kak Pa3sHOBUIHOCTH aTOMOB

108 XUMHYECKOIO 2JIEMEHTA

109 ONEKTPOHBI

110 DneKTpoHHask OpOUTaIb

11 OHepreTuyeckue ypoBHU U IIOyPOBHU
aToma; s-, p-, d-opburanu

112 DNEeKTPOHHbIE KOH(UTYPAIH U AIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKUX JIEMEHTOB
ITepuoanueckoit cucremsl .. Menneneena

114 3aKOHOMEPHOCTU U3MEHEHUS pajinyca

aTOMOB XMMHNYCCKHX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

115

116

117

N3MeHenne cBOMCTB COEMUHEHUI
XUMHUYECKUX AJIEMEHTOB B MEpUOaX U

rpymmax

XapakTepucTuKka XMMHYECKOT0 dJIeMEHTa 110
ero nojuoxxeHuto B [lepuoanueckoit cucreme
JA.N. Menneneena

3nauenue [lepuoanueckoro 3aKkoHa u

HepHOHquCKOﬁ CHUCTEMbBI XUMHNYCCKHX
OJIEMCHTOB JIs1 pa3BUTHUA HAYKU U ITPAKTUKU

118

DIIEKTPOOTPULIATETEHOCTh XUMHUYECKUX
3JIEMEHTOB

119
120

KoBanenTHas noJrsipHas CBA3b

KoBanenThas HEMOoJIsIpHAaA CBA3b

121

122

HNonnas cBs3b

DJEKTPOHHBIE U CTPYKTYpPHBIE (OPMYIIbI
BEIIECTB

123

124

125

Kpucrannuyeckre nu aMmop@Hbie BelecTBa

Tumnsr KPpUCTATNINYCCKUX peHléTOI( n X
XapaKTCPUCTHUKU

[TprunHBl MHOTOOOpA3Hs BEILECTB,
3aBHCHUMOCTh CBOMCTB BEIIIECTB OT COCTaBa U
CTPOCHUS

126
127

CrerneHp OKUCIICHUS

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE pCaknuun

128

XUMHUYEeCKHEe 3IEMEHTBI — OKUCIIMTEIIH U
BOCCTaHOBHUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCITUTEIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO/ 1
3JIEeKTPOHHOTO OanaHca
Brerunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
130 MAacchl 10 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, MAaCcCe pEareHTOB WK
MIPOJIYKTOB PEaKLUU
Brerunciienus npocrenieid MoJIeKyJIpHOM
131 (bopMyITBI BemeCTBa MO N3BECTHBIM 1
MacCCOBBIM JIOJISIM AJIEMEHTOB
132 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
133 Kontponbnas padorta Ne 5 o reme |
"Ctpoenue atroma. XuMHU4eCcKas CBsI3b"
134 PesepBHBIi ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

CTpOGHI/Ie aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TocnenoBaTenbHOCTD 3aIIOTHEHUS
INEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX
IIEpUOIOB

OCoOEHHOCTH 3aIIOTHEHUS JIEKTPOHHBIX
opOuTaneit aToMoB OOJIBIITNX MTEPHOIOB

CTeneHb OKHCJICHUSA M BaJICHTHOCTD

Bunn xumMuueckoil cBsa3u

OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON
CBA3U. MexXMOIeKyIsIpHbIe
B3aUMOJCICTBUSA

THUIBI KPUCTAIIINYECKUX PELIETOK,
0COOEHHOCTH CTPOCHMSI KPUCTAITUIECKUX
pemeToK

3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKOM PEIETKU U BUJIA
XUMHUYECKOH CBI3U

Kiaccudukamnms XuMruaecKux peakiifi mo
pa3IMYHBIM TPU3HAKAM

10

DHepreTuka XUMUYECKUX PEaKLUM.
TennoBo# 3 PeKT XUMUIECKON peaKIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3 dexra
XUMHUYECKON PEAKLIUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
POpEearupoBaBIICro HiIH
00pa3oBaBLIErocs BeLIECTBA

13

14

[IonsATHE O CKOPOCTH XMMHYECKOU
peakuuu. 3aKOoH JIeHCTBYIOLINX Macc
Oneprus aktuBauuu. [lonsTue o karanuse.
®depmerTsl. UHTHOUTOPHI.

15

@akTOpBI, BIUAIOIMIKNE HA CKOPOCTh
XUMHYECKON peaKIuu

16

17

18

ITorsATHE O XUMHYIECKOM paBHOBECHUH,
npuHuun Jle Hlatense

CDaKTOpr, BJIMAOINIKUC HA COCTOAHHC
XUMHUYCCKOT'O paBHOBECHA.
HpOFHOSHpOBaHI/Ie BO3MOXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3IMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu

19

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTEIIH.
HepMaHr aHaT KaJlusia

20

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




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

21 «OKHCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peakumn»
Konrponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEAKLUN»

3 PacTBOpeHune kak (pU3NKO-XUMHUECKUI
rporecc

24 DIEKTPOIUTHI U HEAJIEKTPOIUTHI

25 Teopust PIEKTPOIUTUYECKON TUCCOLUALIAN

%6 HNonHoe npousBeaeHue BOAbI.
Bonoponnslii mokazarenb

7 DNEeKTPOIUTHYECKAs AUCCOLUAIINS KUCIIOT,
OCHOBaHMU U COJIEN

28 Peakuuu nonsoro ooMeHa
CBOMCTBA KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpecTaBleHu 00
ANEKTPOIIUTUYECKON TUCCOLUALINU

30 KauecTBeHHBIE peakIiy Ha HOHBI
ITpakTuyeckas pabora Ne 2. Pemenue

31 JKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TEME
«DIIEKTPOIUTUYECKAs TUCCOLMALIMS

32 I'mpponus conen

33 HNoHHbIe ypaBHEHUS TUAPOJINA3A COJEH
[TpakTuyeckas padora Ne 3. Pemenue

34 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYKTa pCaKuu I1mo
H3BECTHOM Macce OJHOI'0O U3 NCXOJHBIX

35 BEIIIECTB, B3ATOI'0 B BUJIE PACTBOPA,
coJIepKaliero onpeaenéHHYy
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 2 o teme

36 "DNeKTpoIUTHYECKasT TUCCOLUAITHUS.
XUMHUYECKHE PEaKIIuU B pacTBOpax"

37 OO01mas XxapakTepruCTHKa HEMETaNIOB

38 OO01as xapakTepucTUKa raJloreHOB

39 XHMUYECKHE CBOMCTBA rJIOTCHOB.
XUMHYECKHE CBOMCTBA XJI0pa

40 XnopoBogopoa. CosnsiHasi KUCJIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "IlosrydeHne CONAHOM KUCIOTHI, U3yUYEHUE
e€ CBOMCTB"

47 [ToHsITHE O KUCIOPOACOIEPHKALIUX
KHCJIOTaX XJIOpa U UX COJISIX
Boeruucnenust no ypaBHEHUSIM XUMHUYECKUX

43 peaKuii, €ClIM OJIMH UX PEAreHTOB JIaH B
H30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
Hax0’JIEHUE B MIPUPOJIE

45 OO6mras XxapakTeprucTrUKa 3J1IeMEeHTOB VIA-
TPYIIIIBI

46 CrtpoeHue u CBOICTBA MPOCTOTO BELIECTBA
cepbl. AJUTOTPOITHBIE MOU(DUKAIINH CEPhI

47 CepoBogopo, ctpoeHue, (pu3ndecKue u




XUMHUYECKUE CBOUCTBA

48 Oxkcuppl cepbl

49 CepHucras KUCI0Ta U €€ COJIN.

50 CepHas KuciioTa u ee cojid

51 [IpoMblIEHHOE TTOTyYE€HUE CEPHOI
KHCIIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEHUH B

52 pupojie. XuMHUYECKOE 3arpsI3HEHHE
OKpY>Karollen Cpelibl COEUHEHUSIMU CEPbI
Brruncnenus Maccbl NpoayKTa peakiiu 1o

53 W3BECTHON MaccoBO# (00bEMHOIN) oTTe
(%) ero BBIXOAa OT TEOPETUUCCKU
BO3MOYKHOTO
Brruucnenus maccoBoit (00bEMHOM) 105TH

54 (%) BBIXOIA MPOAYKTa PEAKIIUHU TIO
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEaKIun

55 OO1as xapakTepucTuka 3J1eMeHTOB VA -
TPYIIIBI

56 A30T, pacIpoCTpaHEHUE B MPHUPO/IE,
(bu3nuecKrue U XUMHUYECKIEe CBOHCTBA

57 AMMUaK, ero GU3NYECKrUe U XUMUICCKHE
CBOICTBA

58 Conu ammoHUSs
[IpakTuueckas pabora Ne 5 o Teme

59 "I[lonnyyenne amMmmuaka, M3y4eHue ero
cBOMCTB"

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




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMbllIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIOLIEH Cpeibl
COEIMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAN(PHUKAINN
dbocdopa

65

66

67

Oxcunst pocdopa (111, V) u pochopras
KHCJIOTa

[ToHsATHE O MHUHEPATBHBIX YIOOPEHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
COCIMHEHHUAMU a30Ta U docdopa
VYrnepona, ero aluioTpornHble MOAUPUKAITIT
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHICCKUE
po0JIeMBbI, CBSI3aHHBIEC C OKCUIOM
yraepona (IV)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenune oxcuna yraepoaa (IV) u
M3y4YEHUE €ro CBOMCTB"

YroapHasa KUCIIOTa U €€ COJIU

71

[TepBoHavabHBIC TOHATHUS 00
OpraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIJIepoa

72

[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

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

74

75

76

Kpemnuuid, ero ¢puzndyeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcua kpemnus (IV), kpeMHneBas
KHCJIOTA, CHUITUKATHI

bop. bopHas kucnora

77

[IpaxTnueckast padbora Ne7. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«BaxkHelmme HeMeTaIIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOYKTa PEaKLMK 110 JAHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIepIKAIIEeTo OMPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEHN

79

80

81

KontponsHas padora Ne 3 o teme
«BaxHennme HeMeTalIbl U UX
COETUHEHUS.

OO01mas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHWUU UX
nonoxenus B [ICXD JI.1. Menaeneera

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTaJIJINYecKasi peérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAJLJIOB OT
CTPOCHHS KPUCTAJIIOB




83 OO0111e XUMHYECKHE CBOMCTBA METAJIIIOB

84 OO6mwme crmocoOb! MOTYYEHUST METaJLIOB,
Metauryprusi. CrijaBbl
DIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

26 Brruucienust mo ypaBHEHUSAM 3JIEKTPOJIHA3A
pacIuiaBoB M pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UM METAIIOB
Brruucienus coctaBa cMecel ¢

88 WCIIOIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUH

29 PazmmuHble TUIBI BEIYMCIIEHUH 110
YpaBHEHUSM XUMHUUYECKUX PEaKIIUM

90 Mertamnbl A-rpynmn. [llenounsie MeTamib

91 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAJIJIOB

92 Oxcupl U TUJIPOKCHIBI HATPUS U Kallust

93 [llen1oyHO3eMEIBHBIC METAJLIBI

94 Baxxueimnme coequHEHNS KaJIbITH,
CBOMCTBA, IPUMEHEHNE

95 JKEcTkocTh BOABI M CIOCOOBI €€
YCTpaHECHHS
ITpakTuyeckas pabora Ne 8 mo reme

96 "KEcTKOCTL BOABI M METOJEI €6
ycTpaHeHus"

97 AmoMuHHI




AMpoTepHBIE CBOIICTBA OKCHJIA U

78 TMJIPOKCUIA AITFOMUHUS

99 OO01mmas XxapakTepucTHKa METalIoB b-
rpymi (T0OOYHBIX TOATPYIIIT)

100 IlepBoHauabHbIE IPEACTABICHUS O
KOMIIIEKCHBIX COETUHEHUAX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMIUIEKcax cepedpa u Meau

103 Huuk

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCHU/IA IUHKA

105 XKeneso

106 Oxcuppl, THIPOKCH B U comu xxene3a (1) u
xenesa (111)

107 UyryH u cranb — CILIaBbI XKelle3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«BaxHelme MeTauibl U UX COSIUHEHMS
Beruucnenus cocraBa cmecen ¢

109 WCIIOJIb30BAHUEM PELICHUS CUCTEM
ypaBHEHUH

110 PaznuyHbIe TUTIBI BBIYUCIEHUN 110
YpaBHEHUSIM XUMHYECKHUX PEaKIU

11 Konrtponsnas pabora Ne 4 o teme

«Baxxuelinine MeTaibl U UX COCTUHECHUSY

112

beszomnacHoe ncnonb3oBaHue BEIECTB U
XUMHUYECKHUX PEaKIHii B OBITY




113

HoBblie maTepualibl 1 TEXHOJIOTHUH.
[TpuHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

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

116

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

117

IIepnonnueckuit 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

Crtpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUH. Bubl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peaKIUii Mo
Pa3IUYHBIM MPU3HAKAM

121

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

122

XWMHYECKUE PEAKITUU B PACTBOPAX.
IM'maponus coneit




CBoiicTBa KMCJIOT, OCHOBAHHH U COJIEH B

123 CBETE IMPEICTABICHUI 00 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU

124 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.
[IpakTrueckas padota Ne 10. Pemenne

125 SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TEME 1 1
«XUMHYECKHUE PEAKLIHM
[IpakTrueckas padorta Ne 11. Pemenue

126 SKCIEPUMEHTAIBHBIX 3a71a4 M0 TEME 1 1
«MeTaniel, HEeMETaIlJIbl U UX COCIMHEHUS

127 Pe3epBHbIit ypok 1

128 PesepBHbIii ypok 1

129 Pe3epBHbIil ypok 1

130 PesepBHBIi ypok 1

131 PesepBHbIit ypok 1

132 Pe3epBHbIil ypok 1

133 PesepBHbIit ypok 1

134 Pe3epBHbIil ypok 1

135 PesepBHbIil ypok 1

136 Pe3epBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 102 1

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






