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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOydeHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefielieHue [0  KjlaccaM, PEKOMEHAYyEMYIO
[OCJIEI0OBATEAbHOCTh  HU3YYEHHS XHUMHHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YUHTBHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeAMeTa B peanu3ali TpeOOBaHMWN K IIaHHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U MpPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIbHOM  JI€ATEIbHOCTU
00yy4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOMIEKYJIbTYPHYIO MOJTOTOBKY, HEOOXOANUMYIO JJIs1 BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOy4YaloIUXCs, Ha MPOAOKEHHE OOy4YeHHMs Ha YpPOBHE CpPETHETO
o01iero oOpa3oBaHusl.

3HaHWE XUMHH CIY>KUT OCHOBOW [UJIsi (OPMHUPOBAHUS MHUPOBO33PCHUS
0Oyu4aroIerocsi, ero MpeACTaBIEHUH O MaTEepPUATbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTpatoT POPMUPYEMBbIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTAX pEHICHHS TI00ATBHBIX MPOOJEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTUYECKOW, NPOAOBOIBCTBEHHOM
po0eM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYeT  peanu3aldyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOydYaronuxcsi, HUX oOmel u
(GYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOydaroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTANlOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTIPEJICTICHHOTO Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHUE OOYYAIOITUMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MOHATUNA OPTaHUYECKON XUMUHU.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojpepkaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHMW30BaHbI MO MPHUHIUITY IOCJIEI0BATEIBHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /[.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

Y4EHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H,

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBYy TE€OpeTMYECKMX 3HAHUU MOJOXKEHbl AMIHUPUYECKU IOTyUYECHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS
K JpyroMy u 0O0eCcHeYrBalOT OOYydYaroluMCs BO3MOXXHOCTh OOBSICHATH U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cOepKaHUsT MOpOorpaMMbl MO  XUMHUU  MPOUCXOAUT €
UCIIOJB30BAaHUEM 3HAHWW W3 paHee W3YUYCHHBIX YYE€OHBIX MPEIMETOB:
OKpY’)Karolmud Mup, Ouosorus, (usvka, MaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHeHHWE (PYHIAMEHTAIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOro mpeaMeTa W OO0EeCleueHHe YCHEIIHOTO
oOy4eHHs] Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOYUYEHUS XUMUH,
muddepennmanust  o0ydeHHs,  BKJIOYArOmas  MOPOPWIbHYIO  MOJATOTOBKY



oOydaromuxcss W TOCIEAYIOIIEe CaMOOINpeesiecHue B BBIOOpE HampaBleHUs
oOyueHus B IpOUIBHBIX KJIaccax.

Yrny0néHHoe UM3ydYeHHEe XHMMHHU CIOCOOCTBYET — pealu3alluu  3ajad
po(heCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHHE BO3MOXHOCTH
KaXIOMYy OOy4arouiemycsi IpOSIBUTh CBOM HHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIIOCOOHOCTH TpU H3YYEHHH Y4YeOHOro TMpeAMeTa, HeOoOXOIuMBbIe s
MPOIOJIKEHUS 00pa30BaHUs U JabHEUIIIEH TPYI0BOM JEATEIIBHOCTH.

[TporpaMmMa 1o xumuu (yriayOn€HHBI ypOBEHb) IpeJHa3HAUYE€HA JUIs
UCIIOJIb30BaHUsI B O0OPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriyos€HHOro, mpodUILHOI0) H3Yy4YEHHUS OTISIbHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

OOpasoBaTenbHble PYHKIUM XUMHUU, W3Yy4Ya€MOM Ha yINIyOJIEHHOM YpPOBHE,
peanusyrorcs B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUS, O0JIACTU MPAKTUYECKOW NeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada y4eOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO0 XapaKTepa, sI3blka HayKd, B MPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpEaAKLUH,
(OpMHpPOBaHUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHusi C BELleCcTBaMH B
IIOBCETHEBHOM KU3HH.

[{enu u3yyeHUs: XUMUU OTPaXaroT HAPaBIECHHOCTh 00YUYEeHUs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpPHI.

N3yyeHne XMMUM HApPaBICHO Ha JOCTUKEHUE CIEAYIOIINX EJICH:

GopMUpOBaHHE HWHTEIUIEKTyaJlbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

dbopMHpOBaHHE  CUCTEMBl  XMMHUYECKMX 3HAaHMH Kak  KOMITIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OOYyYalomUXCsl K CaMOCTOSITEIbHOM TO3HABATEIIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoOBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmel  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIEro MHUPA, MCHOJIb3Ysl 3HAHUS W OMNbBIT, NOJyYECHHBIE NMPU H3yYECHHUH



XUMHH, TPUMEHSTh WX TPU PEUIeHHH Mpo0JiieM B MOBCEIHEBHOM JKHU3HH U
TPYAOBOU JIESITEIBHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABICHHOCTH JAJIbHEUIIEr0 00yUeHUS;

OCO3HAHME LIEHHOCTH XUMUYECKHX 3HAHUM B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpbl, HENPUATHE ICHUCTBUM, NPHUHOCIIIUX BpEX
OKpY’KaIOLIEH CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHrne 00YyYaroIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIHM ), HEOOXOAUMBIX JJIs1 PA3IUYHbIX BUAOB JIEATEIbHOCTH.

Ha yriny6nénnoe uzydeHue yuyeOHOTO npeaMera « XuMus» oTBoaAuTCs 1o 102
yaca B 8 u 9 knaccax (3 yaca B Heziento), Bcero 204 daca 3a Ba roja o0y4eHusl.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYa/IbHbIe XUMHUYECKHE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XHUMHUS B CHCTEeME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEraTHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPHUYECKUX METOIaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss 0 HAay4YHOM MO3HAHUHM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHNUE, U3MEPEHHE, SKCIIEPUMEHT, MOAEIMPOBAHNE,
BbluMcieHue. [IpencraBieHus 0 HAyYHOM ITO3HAHUM HA TEOPETHYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuma Oe3omacHoro ooOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIx cMecsax. CrnocoObl pazaenenus cMmeceil. OuncTKa BEIIEeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopMmynam OWHApHBIX COEAUHEHUHM U cocTaBlieHHEe (opMya OMHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHAs Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHasi Macca. MaccoBasi 40JiE XUMUYECKOr0 3JIEMEHTA B
coenuHennu. Haxoxxenue npocTeitiieir popMyIibl BEmecTBa M0 MacCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeIUHEHUW. MomsipHas Macca cmecH BelecTB. MouibHas HoJist
XUMUYECKOTO dJIEMEHTa B CcoeAWHEeHWH. HaxoxaeHue mnpocrteimei GopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakiifil. 3aKOH COXPaHEHHSI MacChl BEILIECTB.
ATtomMHO-MonekyspHass Teopuss. JKuszHb u gesrensHocth M.B. JlomoHocoBa.



XHUMHUYECKHE ypaBHEHUS. TUIBI XUMUYECKUX PEAKUUI (COETUHEHHUS, PA3JI0KEHUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB U SBJICHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYJI0OM, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbiM oOopylnoBaHueM. M3ydyenwme u omnucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionmenune ¢Qusmueckux (IUIaBlieHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJECHCTBUE COJBI WIH
MeJa C COJSHOM Kuciaotoi) siBneHud. O3HakomiieHHE € 00OpaslamMu BEIIECTB
KoiauuectBOM 1 monbs. HaOmioneHune W onMcaHWe TPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, MOJy4deHHuEe U pasznoxeHue ruapokcuna meau () npu
HarpeBaHuu, B3aUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm comu menu (). M3ydenue
COocO0OB  pa3feneHus cmeced (C  TOMOILIBI0 MarHuta, (UIbTPOBAHUE,
BbIIIApUBaHUE, TUCTUILISALUS, XpoMaTorpadus), IpoBEIeHUE OYUCTKU TOBAPEHHON
coqu. HabmoneHne M onMcaHve ONbITOB, WLTIOCTPUPYIONINX 3aKOH COXPaHEHHUS
MAaccChl.

BaxxnHelue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENbHAas IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEaKIHsIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBo. HaxokaeHue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIEHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue kuciopona.
Crioco0b!l moy4eHust KUCaopoa B 1JabopaToOpuu M IpOMbIIIIeHHOCTH. [loHaTue o
karanuzarope. KpyroBopor kucinopona B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIM CJIOW, €ro 3HA4YeHUE I JKUBBIX
OpraHu3MoB. PazpyiieHre 030HOBOTO CJOS.

TernoBo#t 3h(dEKT XUMHUUECKOW PEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- M 3HAOTEpMHUYECKHE peakuuu. Tomnuo. Vcrnons3oBaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapuukoBoM 3 dexre.

Bomopon — »snemeHT M mpocTtoe BemecTBo. HaxoxkaeHue Boaoponaa B
npupone, (uU3MUEeCKUe U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CHOCOObI
nosryueHus. [lonaTue o kucnorax u coyiax. Mcnosp3oBaHue BOJOpOJa B KaUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurenb. PacTBOpbI.
HacplllieHHble M HEHACBIIIEHHbIE PAacTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPJABIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoicTBa Bojabl. IloHsitTne 00 ocHOBaHmsx. IloHsTHe 00
MHIUKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE IPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukaims
OKCUJIOB:  coieoOpasyoiiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyronme. MexayHapo/iHas HOMEHKIATypa OKCUAOB. TpHBHaNbHBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHnune OKCUIOB.

[ToHaTHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJCOJEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucioT. MexayHapoaHass HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonmydenue kucnor. Kucmorer B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUs. MexIyHapoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) M CIOCOOBI mMojyueHusi. HepacTBopumMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTy4YeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAaMH M IEJI0YaMU)
U TIOJTyYCHHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHAs
HOMEHKJIaTypa coJjie. TpuBUalbHbIE Ha3BaHUA coJie. @Du3nueckue u
XapaKkTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3IYXE;

MOJTIy4eHHe, COOMpaHne, paclio3HABaHNUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAONIOZICHUE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM U  YCIIOBUH
BO3HUKHOBEHUS U MPEKPAILCHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3iaMu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MOJIy4YeHHUe, COOMpaHHWE, paCliO3HABAaHME W M3Y4YEHHUE CBOWCTB BOJIOPOJ]IA
(ropenue);

B3aMMOJICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH pacTBOPEHHUS BEHIECTB C  Pa3IM4YHON
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

ONPEAECIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIbIO HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydyeHue B3aumojeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YEHUE HEPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlia
JPYyTUM W3 PacTBOpa COJIH;

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

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHECHUIN.

Iepuoanyecknit 3akoH u Ilepumoamuyeckasi cucremMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMuueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
rpymnmnax (CeMeucTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEJI0YHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHhIX (OJaropoJHbIX) razax. OJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI 1 TUIPOKCHIBI.

[lepnonnueckuit 3aKOH. OTkpsbITHE Ileproguueckoro 3aKOHa.
ITepuonnueckas cucrema xumuuyeckux osnemeHtoB [, WM. MeHneneesa.
Kopotkonepuognas u jiauHHonepuoaHass ¢opmbl Tabmuibl «Ileproguueckas
cucrtema xumuueckux 3nemeHToB . . MenneneeBa». [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PannoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduueckue Gopmyabl aToMOB. DUBNYECKUA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIepHoJia U rpymbl djeMeHTa. CTpOeHHEe AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbIX 20 xumuyeckux 3yemMeHToB Ilepuoanueckoit cucremsl 1. 1. Menaeneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHMYECKMM ypPOBHAM, HOAYPOBHSAM U
opoutansim. dusnueckuii cmbica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX UM HEMETAJUIMYECKUX CBOWCTB MO TpylnaM M MEPUOJIAM.
W3MeHEeHNE KHUCIIOTHO-OCHOBHBIX CBOMCTB COECAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkenuto B [lepunoanueckoit cucreme /1. I. Menneneena.

3nauenue [lepuoaunueckoro 3axkoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUUIA pa3BUTUA Hayku W mpaktuku. [[. 1. MenneneeB — y4yeHbId U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHUMHYECKass CBS3b.
Buapl XMMHYECKOW CBSI3M: KOBAJICHTHAs IIOJSIpHAs CBSA3b, KOBAJIECHTHAs
HETOoJISIpHAs CBSI3b, MOHHAs CBsI3b. MexaHu3Mbl OOpa30BaHMsI KOBAJCHTHOW U
WOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHbIE (GopMyibl BemiecTB. KaTnoHsl u
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THNBl KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucneHus. OrnpeneneHne CTENEHEH OKUCIEHUS aTOMOB B
OuHapHbIX  coequHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIE  PEaKIIUU.
[Iponiecchl OKMCIEHUS M BOCCTAHOBJIEHUSA. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(DUIIMEHTOB METOJOM DJIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TNPHU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJT;

IPOBEJICHUE  OMNBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHUS ).

MexnpeaMeTHbie CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U MIOHSATUMN, IPUHSTHIX B OTAEIBHBIX €CTECTBEHHbBIX HAyKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHUE (TPOIIECC), HAYUHBIN (HaKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MEPUOIUUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

®dusnka: SBICHUS TNPUPOABI, (U3UYECKUE SIBICHHS, BEIIECTBO, TEIIO,
bu3nueckue BEIMYMHBI, CJAWHHIBI HW3MEpPEHUs, O00bEM, Macca, arperaTHbIC
COCTOSIHME BEILECTBA, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTUTUBO, BOAHBIC PECYPCHI.

TexHonorust: TexHOchepa, TPOU3BOJCTBO, XUMUIECKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KJTACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriayOieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4eCTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEBHOCTD, SHEprus MOHU3AIUN). [TocnenoBaTenbHOCTh
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepronnyeckass cucreMa XHMHUYECKHUX DJIEMEHTOB B CBETE MNPEACTABICHUN O
ctpoeHnn aroma. CTEneHb OKHUCICHUS W BAJCHTHOCTh. lIpencraBineHune o
IIEPUOIUUECKOU 3aBUCUMOCTH CBOWICTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AaKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJisipHble B3auMOJEHCTBUSL (BOAOpOJHAs CBs3b, CUJIbl BaH-mep-
Baannca). Tunsl KpuCTAIMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NPOTEKAHUS ~ XUMHUYECKUX  PEaKIHil.
Knaccuduxanyss XUMUYECKUX pPEaKkIuid MO pa3IUuyHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIIECTB, MO TemioBoMy A3ddekry, 1o
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTallu3aTopa, M0 arperaTHOMY COCTOSTHUIO PEarupyrolnX BEIIeCTB).

DNeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3(PeKT XUMHUUECKOW peakIuu. DK30- U IHIOTECPMHUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUA. 3akoH lecca M €ro CieacTBus.
BrruncneHust no TEepMOXUMHYECKUM YPABHEHHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW pPEaKLMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmenTbl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecus. [IporHo3supoBaHMe  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpAIllCeHU B PA3JIMYHBIX YCIOBUSAX HAa OCHOBE MPEJCTABICHUN 00 M3yYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OKuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTAaHOBUTENW. IlepMmaHranar kaums
(xapaktepuctuka). CocTaBieHHE YPaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DJIEKTPOJINTHYECKAsA JIHUcconManus. XHMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus SIEKTPOJIMTUYECKOM  AuccolManuvu. PacTBopeHne Kak  (U3MKO-
XUMHA4YECKUH npouecc. [loHaTre 0 rugpatax U KpUCTALIOTHAPATAX. DIEKTPOIUTHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccounuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bonoponueiii  mokaszarens. WHAMKATOpPBL. DJIEKTPOJUTHYECKAS AUCCOLMALUS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHBIE U COKPAIllCHHbIE MOHHBIE YpaBHEHU peakuuii. CBoWCcTBa
KHCJIOT, OCHOBaHHWIl M COJIEll B CBETE MPEACTABICHUA OO0 3IEKTPOIUTHYECKOU
nucconnanvu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. oHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PENIETOK HEOPraHWYECKUX BEUIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmmasa), CI0XKHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEAOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKILUN OT BO3IEUCTBHUSA
pa3nTuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

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

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



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpawka u (perondranenHa) ais
OINpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWJUIIOCTPUPYIONIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX pEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEIMIECTB C ITOMOIIBI0 KAaYECTBEHHBIX
PEaKINil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENBHO-
BOCCTAHOBUTENbHbIE peakuun», «l'mapomus conei», «DIEKTpOIUTAYECKAs
JTACCOLAALTUS.

HemeTaJuibl 1 X cOeIMHEHUS

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOEHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe CTENeHu okucieHus. CTpoeHue u (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBUE €  MeETalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMHu).
XnopoBomopoa. CosiHas  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJY4YCHHE,
NpuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJOpPOAAa HAa OPraHW3M YEJIOBEKa.
Baxueimme xnopuapl W HUX  HaxoxiaeHue B nopupone. llonstne o
KHCJIOPOJCOIEPAKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOITHbIE MOJIU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoul Kkuciotamu). CepoBOJOpOA, CTpoeHue, GUHMYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOWMCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PEaKIINH, JISKAIIUEe B OCHOBE MPOMBIIIIEHHOTO CIIOc00a MOTyYeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpuMeHeHue cepHoil KHCIOTHI U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhurt-, cyiabdua- u cyibdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B NPUPOAEC. XHMHUYECKOE 3arps3HCHUE OKPYKAIOLIEH Cpeasbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



Obmas xapaktepuctuka 31meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A30T, pacmpocTpaHeHHe B MpUpPOe, (PU3UUYECKHE M XUMUYECKHE CBOWMCTBA
(B3aUMOJIEHCTBHE C METalUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIICHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJy4YCHHE B
7a0opaTopud U MOPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHus. Oxcuubl azora (I, I, HI, 1V, V).
A3otucTtas Kuciaota. A30THasl KUCIIOTA, €€ MOody4YeHue, (PU3nIecKue 1 XUMUYECKUe
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npUMeHEeHHue. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE MOJIYYEHHS a30THOMN
KHUCIIOTHI B IPOMBIIIUIEHHOCTH. HuTpatsl 1 HUTpuTHL. KauecTBeHHbIE peakiuyd Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpPYXKaIomeH Ccpeapl
COCIMHEHHUSIMU a30Ta (KUCJIOTHBIC JMOXKIW, 3arps3HEHHE BO3/AyXa, IOYBBI H
BOJIOEMOB).

®ochop, amnmorponubie wmonudukanuu ochopa (Oenmblii M KpacHBIM
dbocdhop), puznueckue U XUMMHUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE ¢ METaJlJIaMU,
KHUCIIOPOJIOM, TaJIOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHON KHCIOTAMH).
Oxkcuasl dochopa (I, V), dochopnas kucinora, Gusudeckue U XUMUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpeacraBienus
o ranoreanax docdopa (I, V).

[lonsitTue o0  MHHEpanbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA00peHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolehd cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIICHUSI.

VYrnepoa, anmnorponsHsle Mogudukanuu (rpadur, anmas, QyJuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
(B3auMoIeHiCTBME C MeTa/llaM{, HEMETaJllaM{, KOHIICHTPHUPOBAaHHBIMU a30THON U
cepHoit kucnoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriaepona B mpupo/ie.
Oxcunpl yriaeposa, ux GuU3NUECKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpPTraHU3MBI, MMOJYYCHUE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora W €€ COJU, HX
bu3nUeckue W XMMUYECKHE CBOMCTBA, MOJydYeHHE W TpuMeHeHune. KapOoHarsl,
rHApOKapOOHaThl, WX cBoWcTBa. KadecTBeHHass peakis Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[TepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSIMHECHUSIX
yIiepoja: yriieBoJopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAHOJI, [JIMIEPUH,
YKCYCHasi KuciioTa. [IpupoHbie UCTOYHUKH YIJIEBOJAOPOAOB (Yyrodib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U IMPOMBIIICHHOCTH.
[ToHsiTe O OMOJOTMYECKU Ba)KHBIX OPTaHMYECKUX BEIIECTBaX — >KHUpax, Oeykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux U
HEOPTaHUYECKUX COCTUHEHUI.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJlaMH, KUCJIOPOJIOM, YIJIEpOJOM, raJloreHamMu), MOJyYeHUuEe U MPUMEHEHHE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kpemHueBas kuciora,
CUJIMKATBI: (DU3NUYECKUE M XMMHUYECKHWE CBOWCTBA, MOJYYCHHE U MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoab30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. OcobenHoctu crpoenus atoma. OO61ue nmpeacTaBieHust 0 GU3NIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEpUMEHTATBLHOE U3YUEHHE BEIIECTB U SBJICHUMN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

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

M3y4YECHUE CBOMCTB COJISTHOM KUCJIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOO/IeHHe  Tporecca  OOyIVIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3Y4YEHUE XUMHUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHUE KA4YECTBEHHBIX peakiuil Ha Cynbpua-, cyibGuT- U Cyabdat-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIEHWE ¢ (PU3MYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OPEHHUI;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE U W3YYCHHE CBOWCTB aMMHAaKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbBI U U3yUCHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbymiepeHa, ¢ IpoIeccoM aJacopOIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a;

noJly4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX pEAaKUUN Ha KapOOHAT- M CHUJIMKAT-HUOHBI U
W3Yy4YEHUE NPU3HAKOB UX MPOTEKAHMUS;

M3Yy4YEHHUE B3aMMHBIX MPEBpAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHWE ¢ oOpa3llaMd NPUPOJHBIX KapOOHATOB U CHUIIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIJIEHHOCTH;

pelIeHre SKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «Ba)kHelme HeMeTaIbl 1 UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [lepronnueckon cucreme
xuMuueckux anemeHToB /. 1. MenneneeBa u ctpoenus aromoB. Metaiuiel A- u b-
rpynn. CTpoeHue MPOCTBIX BEMIECTB — METALIOB. MeTaimyeckas CBsI3b H
MeTaJlJTNYecKasi KpUCTAJUIMUECKas penieTka (IpUMUTHBHAs KyOouuyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOHnueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTtauioB. O0ImKe XUMUYECKUEe CBOMCTBA MeTauioB. OO0IIHe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrusl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiydueHus: MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaioB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HA MpUMepe HATpUsI U Kajusl), MOJTydeHHUE.
Oxcuibl ¥ TUAPOKCUABI HATpUS U Kanus. [IpuMeHeHune meaouHbIX METaIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXxoXJeHue B mpupoze. Gusnveckrne 1 XMUMUYECKUE CBOMCTBAa MarHus
U Kanblus. BaxHellnue coequHEHUs KanblUsd U Maraus (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopoT kajibLus B IPUPOJIE.



AroMHUHMIL: TIoJI0KeHKE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHHue aToma, HaxOKJIE€HHME B mnpupone. Pusznueckue u
XUMHYECKHUE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHus. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwot b-2pynn

OOmast xapakTepucTuka MeTayioB b-rpynn  (mMOOOYHBIX —MOATPYIIN):
nonoxkenne B llepuomnueckon cucreme Xxumuuyeckux adnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» AJIEKTPOHA Ha
IpUMepe CTPOEHUS aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d->7IeMEHTOB, CTENCHUW OKHCJICHUS AaTrOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHHM Xpoma).
IlepBOoHaYabHBIE ITPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 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, UX NpuMeHeHuu. [IpencraBineHuss 06 aMMHAYHBIX KOMILIEKCax 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.

JKenes3o: crpoeHue aroma, creneHM OkucieHus. Haxoxzaenue B npupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA JKeJle3a, NpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TmoJyiyueHHe. KauecTBeHHbIE peaKIMM Ha KaTHOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipon3BoACTBO UyryHa U CTallu.
DKOJIOru4ecKue mpoosieMbl, CBSI3aHHbIE C METAJUTY PrUYECKUMU MPOU3BOICTBAMH.

OKCNEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB W CIUIAaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aUMOJCUCTBUS METAJLUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOLIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauaa Kanus, KOppo3UHu METAIIOB;

U3yyeHUue OCOOCHHOCTEN B3aWMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kucnoramu;

U3y4EHHE CBOICTB KapOOHATOB U T'MAPOKApOOHATOB KaJbIKs, )KECTKON BOJIBI;

WU3YYCHHE IIPOLIECCOB IIOJIYYECHHUS TUAPOKCUIOB JKEJIe3a, UX XUMHUYECKUX
CBOMCTB,;



M3YyUYCHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

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

uccienoBanue amGOTEPHBIX CBOMCTB THIPOKCHUJA ATIOMHHUS, THAPOKCHAA
xpoMma (I11) u rugpokcuaa nUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeWlne MeTamibl U uX
COCMHECHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOM KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuajbl, 00JACTH MX MpPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMoInis npu XUMHYECKUX
05K0Tax Y OTPABJICHUSAX.

Hogble maTepuanbl u TEXHOIOTUU. [[pUHITUIIBI «3€IIEHON XUMUN).

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XWMHUS W 3J0pPOBbE. 3HAYCHHE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIMHEHUH sl PyHKIIMOHHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe o 3710poBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arpsi3HEHNE OKpYKAIoeh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COEMHEHUSAMU YIJIEPOJa, a30Ta, CEPBI, TSIKEIbIX METALIOB. [loHATHE
o I[IJIK. Ponp XuMuM B pelIEHNN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpa3aMu MarepuajgoB (CTEKJIO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHabl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOJAHBIX BOJ, MOJICJIMPOBAHUE IpoIecca
00pa3oBaHus KUCIOTHOTO AOXK/IS, U3YUCHHE €T0 BO3JICHCTBUS HA MaTEPHAJIbI.

IToBTOpeHne W 00001IeHHMe 3HAHUIT OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepunoanueckuii 3akoH U lleprnoanueckas cucTremMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTHU B M3MEHEHUM CBOMCTB
XAMHWYECKUX JJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U rPymIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buipl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUJIa XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX pEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBanrie BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPA3JUYHBIX YCIOBHSIX HAa OCHOBE IMPEACTABICHUM XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pacTBopax. ['maponms coseii. Peakunu okuciieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



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

Mescnpeomemmubnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3eM MpU HM3YyYEHUHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HAyKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (TMPOIECC), HAYUHBIN (aKT,
TUIo0Te3a, TEOpHs, 3aKOH, aHaliW3, CHHTE3, KiacCUUKaIus, MEPUOJUYHOCTD,
HaOJI0ICHUE, HKCIIEPUMEHT, MOJECIUPOBAaHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3NYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEH W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJTMYECKasl pelnieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, ab(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsiJl, MPOBOJHUKH, MOTYIPOBOIHUKHU, TUIICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHHe OeJI0To CBETa B CIEKTP.

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

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMIISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHH, CEJIbCKOXO03SIIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBLHOUN JEATEIbHOCTH 00pa30BaTeIbHON OpraHU3allid B COOTBETCTBHUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYy4YarOIIUXCs
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACIEIUI0, MOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW U TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE, MPOSIBICHWE KOMMYHHUKATUBHOW KYJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JEeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS TOCJEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl Ka)KJAOTO YeJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKU «XHUMUS B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUSI TPUPOJIBI,
B3aUMOCBSI35X Y€JIOBEKA C IIPUPOJHOM U TEXHOJIOTMYECKON CPENOH;

Mo3HaBaTelbHAsI MOTHBAllUA W MHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIETO
oOy4eHHS;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB, KYPEHUs),
HEOOXOMMMOCTH COOJIONICHUS TIpaBWUJI OE30MACHOCTH TMpU OOpaIieHWH ¢
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEA0BATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCOZHAHHE BO3MOXHOCTH CaMOpEaM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OILEGHKM UX BO3MOXHBIX TOCHEACTBUNA ISt
OKpY’)Karollel cpelibl; OCO3HAaHWE TIJI00AbHOTO XapakTepa HSKOJOTHYECKUX
npo0seM U MyTell MX pelIeHus; CIOCOOHOCTh MPUMEHATHh 3HAHUSA, MOTy4YaeMble
MpU U3YYEHUU XUMHH, Uil PEUICHUS 3a/1ad, CBSI3aHHBIX C OKPYXKAIOUIEH Cpenoil;
AKTUBHOE HEINPUATHE JACWCTBUM, IPUHOCAIIMX BPEH OKPYXKAIIIEH CpEIeE;
OCO3HAHUE CBOEU POJIM KaK rpakJaHuHA U MOTPEOUTENS B YCIOBUAX B3aMMOCBSI3U
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTHh K YYacTHIO B
MIPAKTUYECKOM IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl O0yYaIOIIMXCS, OCBOMBIIMX MPOTrpamMMy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIHUILUTMHAPHBIX (MEXKIPEIMETHBIX) TTOHITHH, OTPasKaroIINX
MaTepUabHOE €IWHCTBO MHpa W TMpPOIecC TOo3HAaHUs (BEMIECTBO, CBOWCTBO,
DHEpPTUs, SBICHUE, HAYYHBI (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHUE);

OBJIAJICHUE YHHBEPCAJIbHBIMH yYEOHBIMHU IEHCTBHUSIMH (TIO3HABATEIHLHBIMH,
KOMMYHUKATHUBHBIMHM,  PETYJISATUBHBIMH),  BaXXHBIMM  JUIS  TIOBBIIICHUS
7(h()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4deOHOro mpenMera, (HOpMUPOBAHMS



KOMIIETEHIIMA, &  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHHUS HWCIOIb30BaTh MPHUEMBI JIOTHUECKOTO MBINIJICHUSI TPH OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSAMH); aHAJTU3HPOBATH,
CpaBHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUSA JUII KiIaccUbUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIUil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JOTUYECKAE PpaCCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B
M3Y4YaeMBIX TMPOIECCaxX M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUN y4eOHBIX 3ajad; C
Y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYCCKHE PEAKITHN.

ba3oBble wucciaenoBareJbCKkHe AeUCTBUA (METOAbI HAYYHOIO IO3HAHUSA
BelIeCTB M SIBJICHU):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAaueCTBE WHCTPYMCHTA
MMO3HAHUSA M CAMOCTOSITSIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBIISITH €€ TPOBEPKY; YMECHHS MPOBOAUTH HM3MEPCHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHUST ¥ BBIBOABI MO pe3yjbTaTaM IMPOBEICHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJISATh OTYET O MPOACIIAaHHON paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HaydHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pasznuuHble METOAbl M (OpPMYJIMpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOU MJis BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduKu, AWarpaMMbl, TaOIHIIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEICTBAa PabOThI C
XUMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBI/Iﬁi

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MpEe3eHTaIneH
pEe3yJIbTATOB BBINOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIIeI0BaTEeNIbCKON
71a00paTOPHOM MJIM MPAKTUYECKON pabOoThI, yueOHOTO MPOEKTA); B XOJ€ JUajiora u
(1K) TUCKyCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyJIMPOBATh CBOM MPEJJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) yMeHusl y4eOHOTO COTPYAHUYECTBA (TPYIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIIbI; BBITONHATHE CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
JEUCTBUS C ACHUCTBUSAMH JPYTUX UJICHOB KOMAaHIbI, ONPEACIIATh KPUTEPHH IIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-I€6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliath yuyeOHble M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITENBHO
BBIOMpaTh CIOCO0 perieHusi yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOBI, MPOTHO3UPOBATH BO3MOKHOE DPa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJIbTATBI: COOTHOCUTh CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CaMOaHaIN3a U CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3ydbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHSI, COIJIACOBAHBI MEXIY
co00i, YTO TO3BOJIAET PEAIN30BBIBATH YITMyOJEHHOE H3YyYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax pealu3alid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ys CETEBOE B3aUMOJICHCTBHUE
opranu3auud. [lo 3aBepuieHHH pealn3alu NPOrpaMMbl YIIIyOJIEHHOIO YpPOBHS
oOyuJaroluecs: CMOTYT JAETajJbHEe OCBOMTh MaTepHall, OBIAJAETh PaCIIUPEHHBIM
KPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOUYAIOT: OCBOCHHE OOYUYaIOIIMMUCS HAyYHBIX
3HAHWM, yYMEHUH U CHOCOOOB JEUCTBHUM, cHenupUUYecKuX s NpeIMETHON
oOnactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro HUHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IUYHbIX YYE€OHBIX M peajbHbIX JKU3HEHHBIX YCIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIIEHIHOTO OOYYEHMsS Ha CIEAYIOLIEM YpPOBHE
oOpa3zoBaHusl.

K xoHiy oOyuenus 6 &8 kaacce y oOyuwaromerocs OyayT chopMupoBaHb
CIICAYIOIIME TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIiIyOJCHHBIM
YpOBHE:

pACKpBIBATh CMBICII OCHOBHBIX XUMHMYECKUX IOHATHH: aTOM, MOJIEKYJa,
XAMUYECKUM DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, NPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBast [OJIsI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh a30B, OKCHUJ, KUCJIOTa, OCHOBAHHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THAPOKCHJI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakiuii: peakiuu COCIUHEHUS, PEAKITUU Pa3I0KECHUsI, PEaKITUU
3aMEIICHHS, PeaKIu OOMEHa, PK30- W SHIAOTEPMHYECKHE PEaKIUH; TEIUIOBOU
ah(deKT peakiuu; SAPO aToOMa, AICKTPOHHBIM CIIOW aroMa, aTOMHas OpOWTab,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(IpolieHTHasi KOHIIEHTpAalusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallUsl BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MPUMEHSITh 3TU TOHSATHUS MPU ONMKUCAHUH BEUIECTB U UX MPEBPAILICHUI;

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBlieHUsI (hOpMYyJT BEIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIHiL;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHS 3JEMEHTOB B OWHApHBIX COCIUHEHUSAX, MNPUHAIIICKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COEMHEHUH 10 (opMysiam, BUAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHMS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCIIEIOBAHHUS BEUIECTB U U3YUYCHUS XUMUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh MOHWMAaHUE IEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEeHUSA B [leproanueckon cucreme:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuognueckoit
CUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moarpynna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymnma)», «Mansie mepuoab» U «O0JbIIne
IIEPUOJIBI»;

COOTHOCUTh 00O3HAuU€HHUsA, KOTOpble MMeloTcs B Tabnuue «llepuonnueckas
cucreMa xumuudeckux onemeHtoB J[. WM. MeHnaeneeBa»y, C€  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sipa, 00IIIee YMUCIIO AIEKTPOHOB U PACHPEICTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TOJOKEHUS OdyeMeHTa B llepuommdeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJacCU(UIMPOBATh XMMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEILIECTB, MO
TeroBoMy b dexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHCJIOT, OCHOBAaHUN M COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KAasi NpUMEpPaMH MOJIEKYJIIPHBIX YpaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINM;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3TUYHBIX OTPACIAX MPOMBINIJICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHX;

OOBSICHATh U IMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAaHUS XUMHUYECKHX IpPEBpALICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOIO AJIEMEHTAa B COEIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JE€MEHTa Mo (QopMyJie COCTUHEHHs, HaXOIUTh
IpoCTeiITyto (GopMyiTy BemecTBa M0 MaCCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEI[ECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIIHH;

IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATH3AUI0, KJIACCU(DUKALINIO, BBISIBICHHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3Y4YCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklnii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJIEHUE,
U3MEpEHHe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli M MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJEpKaHUS;

pacKpblBaTh  CYUIHOCTh IPOLIECCOB  OKUCIEHMS M  BOCCTaHOBJICHHUS,
COCTaBJISITh YPaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBAaTh CBSI3M MEX]y peallbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAaKpO- U MUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOocynbl W 00OpyIOBaHMs, a TakXkKe IpaBHiia
oOpallleHus] C BEIIeCTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIlIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 Mo TeMe «OCHOBHBIE KIJIACChl HEOPraHUYECKHX
COCIUHECHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIEH YMEHHUs1 0€30MacHOro OOpalleHus C BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPYKAIOIICH Cpe/Ibl.

K xoniy oOyuenus 6 9 knacce y oOyuwaromerocs OyayT chopMupoBaHbI
CIICIYIOIe TPEIMETHBIC pe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKYyJIa, HWOH, KaTHOH, aHHOH, JJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasi peaKilusi, TerioBor 3PdheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBop;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
WOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTUMbIE pPEAKILIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHUH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWibl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuueckas, 00ObEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYTIAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKIINH, KaTalln3, XUMUUECKOE PABHOBECUE, DIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [T/1K;

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

WCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTaBiieHUsI (hOpMYJT BEIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHUYECKHX DJIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMWHEHUU 1O (opMmysiaM, BHUIIBI XMUMHYECKOW CBS3U (KOBaJCHTHOM,
WOHHOM, METAJTMYECKOW) B HEOPTaHMYECKUX COCIUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIci [lepuomnueckoro 3akoHa JI. WM. Menaeneea wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyro ¢opmy I[lepuogudeckoi
CUCTEMBl XUMHMYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «A-rpynna» u «b-
IpyIIay, «Majble IEPUOIbD U «OOBIINE EPUOIBI»;



OOBSCHATH CBSA3h TMOJOKEHUS JyieMeHTa B llepmomumdeckoil cucreme cC
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeaax MallblX MEPHUOJI0B U TJIABHBIX MOATPYMI C
YYETOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOUMALINH, 3aKk0oHa ['ecca
U €ro CIJEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM H3MEHEHUS
CKOPOCTHM XHMMHWYECKOW PEaKIuW, HampaBJICHUS CMENICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, [0
TeIIoBoMy 3(QeKTy, M0 arperaTHOMYy COCTOSHHUIO PEareHTOB, MO0 W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCIAMHEHUH, MOATBEPXKAAs 3TO ONUCAHHE
NpUMEpaMH  MOJIEKYJIIDHBIX M HMOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALMN KUCIIOT, HIeI0Yei
W COJICH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYLUIECTBOBAHUE TIE€HETHUYECKON CBSI3M MEXKAY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYIIHOCTh MPOLECCOB THPOJM3a COJEd  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OalaHca ITUX PEaAKITUi;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a3oT, pocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KJIbIHK, ATIOMAHUNA, KEJI€30, MElb, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoxa (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepsr (IV, VI),
CEepHHCTas, cepHasi, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A—-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHEIbHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasi, OOpHas, YKCyCHas
KHUCTIOTHI U uX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kamus;

ONMKCHIBATH POJIb BAXKHEHIIINX M3ydYaeMbIX BEIIECTB B MPUPOIHBIX MpPOIEccax,
BIIUSTHUC HA KUBBIC OPTaHW3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISAX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM IyTeM COJEp>KallUecss B BOJHBIX PacTBOpPax
HWOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cymbpuT-, Ccynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUs, aTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMBIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBHSIX Ha OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIO0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO OO0 XHUMHUYECKOTO »DJEeMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTeinyo (popMyiy BemecTBa 0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C YYETOM HEI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOAYKTA, 3HAYCHHS TEIUIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmomaTe mpaBwia  Oe3omacHoW — paboTel B yabopatopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHHUS, a TakKe IMpaBuiia
oOpalieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M YIVIGKUCIOrO Tra3a) M PEUICHUIOo
OKCIIEPUMEHTAJILHBIX 33Jad 10 TeMaM Kypca, TMPeACTaBIsTh PE3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHATH OCHOBHBIC OIEpAIllid MBICIUTEIBLHON JEATeILHOCTH (aHAIWu3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YUYEHUU CBOMCTB BEILECTB U XUMHUYECKUX PEAKIIUM,
BJIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MO3HaHUS (HAOII0JEHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIECHHBINH);



OpUMEHATH  MpaBwia  Oe3omacHOro  oOpallleHuss C  BEHIECTBAMH,
UCIIONb3YEMBIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHusi 3J0pOBbS M OKPYXKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAILEHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJYUYEHHBIE MpeNCcTaBiIeHus O cdepax MpodecCHOoHaTbHON
JESITEIIbHOCTH, CBA3aHHBIX C HAYKON U COBPEMEHHBIMHU TEXHOJOTHUSIMH, KAK OCHOBY
Ul IPO()ECCHOHANBHON OpUEHTAMM M IS OCO3HAHHOIO BBIOOpAa XMMHM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMM OOYy4YEeHHs Ha YPOBHE CpEIHETrO
oO11iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHUYECKONM W XUMHUKO-3KOJOTMYECKOW HampaBJICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (ungposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 9 2
NEeSATEIbHOCTH YeJIOBEKa
BemecTBa 1 XumMudeckue
1.2 20 1
peakiuu
Htoro no pazneny 29
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bo3ayx. [lonstue o razax.
2.1 8 1 1
Kucnopon. Oxcunbr
Bonopoa. Ilonstue o kucinorax u
2.2 5 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 10 1 1
OCHOBaHHSIX
OCHOBHBIE KJacChl
24 . 18 1 1
HEOPraHUYECKUX COeTMHEHUI
Uroro no pazgeny 41

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn




[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 15
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 14
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazneny 29
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypeni
Pa3znea 1. BemecTBo 1 XUMHYeCKasi peakius
11 [ToBTOpenue u yrirybiaeHue 3HaHHHA O 8
' BEILIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PeaKIuii
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 14 1 5
XUMHYECKUE peaklui B pacTBOpax
Hroro mo pazneny 36
Pa3neu 2. HemeTannbl M MX COeIMHEHHUS
51 OO61mas xapakTepuUCTUKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpymmel. ["agorenst
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 10 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 10 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro o paznueny 38




Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO01111e cBOMCTBA METAIIJIOB
3.2 Bakneiiine MeTalibl ¥ UX COSIUHEHUS 2
Hroro no pazneny 12
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA. )
' OCHOBBI YKOJIOTHYECKON TPAMOTHOCTH
Htoro no pazneny 2
Paznen 5. O0001menne 3HaAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3/ieNioB KypcoB 8—9 Ki1accoB
Hroro mo pazneny 10
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11







IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Koutpoaehbie  Ipakruieckue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l;l;OBaTeJIbele
padoThI padoThI pecypenI
1 [Ipenmer xumuu. Poiab XuMuUM B KU3HU 1
YeJIoBeKa
5 [TonsiTrie 06 UCTOPUU BOSHUKHOBEHHS U 1
pa3BUTHS XUMHUH. XUMUS B CHCTEME HayK
3 Tena u BemecTBa. @r3nyeCcKue u 1
XMMHYECKHE CBOMCTBA BEILIECTB
4 Ou3nyecKue 1 XUMUIECKHE SIBIICHUS 1
[IpakTuueckas padora Ne 1 o reme
5 "IIpaBuia paboTHI B 1a0OpaTOPUU U IPUEMBI 1 1
oOpaitieHus ¢ 1abopaTOpHBIM
obopynoBanuem"
YucTele BelecTBa 1 CMECH
CrniocoOsI pa3aenenus cMmecei 1
[IpakTuueckas pabora Ne 2 o teme
8 "Paznenenue cmeceit (Ha mpuMepe OUYUCTKH 1 1
NIOBapeHHO conn)"
9 ATOMBI U MOJIEKYJIbI 1
10 XUMHUYECKUE IIEMEHTBI
11 [IpocTeie U COXKHBIE BENIECTBA
12 BemecTBa MoneKyIIpHOTO U 1

HEMOJICKYJISIPHOTO CTPOCHUA




Xumnueckas popmyia. BaleHTHOCTh aTOMOB

13 XUMHUYECKHX JIEMEHTOB

14 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB

15 OrnpenenieHne BAJIGHTHOCTH aTOMOB 10
dbopmysaM OMHAPHBIX COCTMHEHHM

16 OTtHocuTeIbHAsE aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca
Brruncnenuss OTHOCUTENBHON MOJIEKYJIIPHOM

17 MacCChl BEIIECTB, MOJISIPHOW MACChl, MacChl
BEIIIECTB 1 KOJUYECTBA BEIIECTBA

18 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUU
Brraucnenus npocreitieii hopMyITbt

19 BEII[ECTBA 10 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

20 KomnnuectBo Bemtecrsa. Moib

21 MonbHast 40J11 XUMUYECKOTO JIEMEHTA B
COETMHEHUH

99 XUMUYECKUE ABICHUA. XUMUYECKask PeaKIus
U €€ NPU3HAKU

23 3aKOH COXpaHEHUs1 MaCChl BEIIECTB

24 XVMHYECKUE YpaBHEHUS

25 THUIbI XUMHYECKUX pEaKIMil
Pacuérbl N0 XuMHUYECKUM YpaBHEHUSIM

26 KOJIMYECTBA U MAcChl UCXO/IHBIX BEIIECTB WU
MPOJIYKTOB PEaKIIUU

97 Brruncnenus no ypaBHEHHUSIM XHMHYECKOU

PCaKru: KOJINYECTBa BCUICCTBA, MAaCChI 11O




M3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce
peareHToB WU MPOAYKTOB PEaKIIHH

Brruucnenus o ypaBHEHUSIM XUMHUYECKOU
peaKLuu: KOJIMYECTBA BEILECTBA, MACCHI 110

28 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WU MPOJAYKTOB PEaKIIUU

29 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

30 Kontponbnas padora Ne 1 mo teme
"BemiectBa 1 XuMHU4yecKue peakiuu"

31 3akoH ABoraapo. MomnsipHbIil 00BEM ra3os
Brruncienus o0b€Ma, KOIHYECTBA BEIIECTBA

32 ra3a 1o U3BECTHOMY €ro KOJIHUYECTBY
BEIIECTBa, 00BEMY

33 BreramciaeHnss 0THOCUTEIBLHOM INIOTHOCTH
ra3oB
Ornpezenienre OTHOCUTEIbHON

34 MOJIEKYJIIPHON MacChl ra3000pa3HOTO
BEIIIECTBA IT0 U3BECTHON OTHOCHTEIBHOU
IUIOTHOCTH

35 OObEMHBIE OTHOLLIEHUS Ta30B IIPU
XUMUYECKHUX PEAKIUIX

36 Brruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO
XUMUYECKON peaKuu

37 Oxcuasl

38 Crioco0bI MoTy4eHHsI KUCIOPO/Ia B
1ab0paTopuu U MPOMBIIUICHHOCTH

39 TennoBoil 3¢ (hekT XUMUUECKOH peakiuu,

TCPMOXUMHNYCCKUC YPABHCHH A, 5K30- U




SHAOTCPMHYCCKUC PCAKIINHN

Brruucienus mo ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

40 MAacchl 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
MPOJIYKTOB PEAKIIUU

41 Kontposnbnas padora Ne 2 mo teme "Bo3myx.
Kucnopon. Oxcuapt"

42 CniocoOsbI noty4eHust BOA0poia B
71a00paToOpUU U MPOMBILIUIEHHOCTH

43 [TonsTue o kucnorax u consix. Cocras
KHCJIOT U COJIEN
Boruncnenus o ypaBHEHUSIM XUMHUYECKOM
peaKIu: KOJIMYeCcTBa BEIIECTBa, 00bEMA,

44 MAaccChl 110 U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHToB WK
MIPOYKTOB PEAKITUU

45 AHanu3 ¥ CUHTE3 — METOJIbl U3yUEHUS
cocTaBa BOJbI

46 XHUMHYECKHE CBOUCTBA BOIBI

47 CocraB ocHOBaHU

48 PactBOpBI. PacTBOpHMOCTH BEIIECTB B BOJE
Haceimmennsie 1 HEHACHIIICHHEIE,

49 KOHIICHTPUPOBAHHBIEC U pa30aBlIEHHbIE
pacTBOpPHI
Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU

50 pacTBOpOB: MaccoBas J0JIsl PACTBOPEHHOTO

BCIIECTBA, MOJIApHAA KOHICHTPAHUA




[IpakTuueckas padora Ne 5 o reme
"[IpuroroBieHre pacCTBOPOB C ONPEIECTEHHOM
MAacCOBOM 10JIeil paCTBOPEHHOTO

°1 BeniecTBa.[I[purorosienue pacTBOpoB ¢
onpeacEHHON MOJISIPHON KOHIIEHTpaluen
pacTBopéHHOro BeniecTra'

59 Boruncnenus ¢ UCroib30BaHUEM MOHITHS
«MaccoBasi J0J1s BEIIeCTBa B PacTBOPE»
BrrauciieHus ¢ HCIOIb30BAHUEM MTOHATHS

53 «MOJISIpHAS KOHIIEHTPALUS PACTBOPEHHOTO
BEIICCTBA

54 Boruncnenus ¢ UCTIOIb30BAaHUEM MTOHATHS
«MaccoBas J0JIs BEIIECTBA B PACTBOPE)
Boruncnenus ¢ UCTIOIb30BAaHUEM MTOHATHS

55 «MOJISIpHAs KOHIEHTPALUs PACTBOPEHHOTO
BEIIECTBA»

Brraucnenus ¢ uCronb30BaHHEM Tpa(UKOB

56 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

57 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI

58 Konrtponbnas pabora Ne 3 o Teme
"Bonopoa. Boxa. PactBopel. OcHoBanus"

59 Oxkcuppl: cocTas, KiaccupuKanus,
TPUBUAIBbHBIE HA3BAHUS

60 [TorydeHre M XUMUYECKUE CBOWCTBA OKCHJIOB

61 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSIX U
KHCIIOPOJICOICPIKAIIUX KUCIOTaxX

62 dusndeckue 1 XUMHIECKUE CBOMCTBA KUCIOT




63

[Tonyuenue kucior

64 Knaccudukanust ocHoBaHuUiA

65 [I&noun, uxX CBOMCTBA U CIIOCOOBI MOTYYECHUS

66 HepactBoprumble OCHOBaHUS, UX CBOMCTBA U
CHOCOOBI OTYYCHHS
[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

67 XUMHUYECKHE CBOMCTBA M IMOJTyYCHHUE.
[IpruMeHeHne BaXKHEUIINX OCHOBAHUH

68 Counu: cocraB, kiaccuukanus,
TPUBUAJIbHBIC HA3BAHUS

69 PusnyecKue 1 XUMUYECKUE CBOMCTBA COJICH.
[Tonyuenue conen

70 ['eHeTnyeckas cBSI3b MEXAY KjaccaMu
HEOPraHUYECKUX COCAMHEHUN
[IpakTuueckas padora Ne 6. Pemenue

7 9KCHEPUMEHTAIbHBIX 33a4 110 TeMe
«OCHOBHBIE KJIACChI HEOPTraHUYECKHX
COCITMHEHU I
KonTposabnas padora Ne 4 o teme

72 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHui"

73 DNeMeHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCHIBI Y TUIPOKCHIBI

74 [Tepuoanueckuii 3akoH. OTKpbITHE
[leproanueckoro 3akoHa

75 [Tepuozas! u TpymnIbI

76 OcHOBHBIE CBEIEHUSI O CTPOCHUH aTOMOB

77 N30TONBI KaK pa3HOBUIHOCTH aTOMOB




XUMHUYCCKOI'o 3JICMCHTA

DNEeKTPOHHbIE KOH(UTYPAIUH U AIEKTPOHHO-

78
rpadudeckue GopMyIbl aTOMOB
CrpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

79 nepBbiX 20 XUMUYECKHUX AJIEMEHTOB
ITepuoauueckoii cucremsl .. Menneneena
3aKOHOMEPHOCTH U3MEHEHMSI paanyca

80 aTOMOB XMMHMYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETANINYEeCKUX CBOMCTB
0 TpyMIIaM U epruoiamMm
W3meHeHne CBOMCTB COEMHEHUN

81 XUMHYECKHX 3JIEMEHTOB B IIEPHO/IAX U
rpynmnax
XapakTepuCcTUKa XUMUYECKOTO JIEMEHTA IO

82 ero nosiokeHuto B [leproanyeckoii cucreme
J.1. MenneneeBa
3Havenue [leproauueckoro 3akoHa u

83 [Tepuonuyeckoil cuCTEMbl XUMHUYECKUX
DIIEMEHTOB JUTS Pa3BUTHSI HAYKH U TIPAKTUKU

84 OEeKTPOOTPULIATETBHOCTh XUMHYECKUX
3JIEMEHTOB

85 KoBanenTHast mosnsipHasi CBs3b

86 KoBasneHTHas HenossipHast CBsI3b

87 Honnas cBs3b

88 DJEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEIIIECTB

89 Kpucramimyeckue u amop(Hble BeliecTBa

90 THUmbl KPUCTAITVTMYECKUX PEHIETOK U UX




XapPaKTCPUCTHKU

[TprunHBl MHOTOOOpAa3usl BEIIECTB,

91 3aBHCUMOCTh CBOMCTB BEIIIECTB OT COCTaBa U 1
CTPOCHUS

92 CremneHb OKUCIIEHUS

93 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1

94 XUMUYECKUE ITIEMEHTBl — OKHCIUTENN U 1
BOCCTaHOBUTEIH
CocraBieHne ypaBHEHUH OKHACIUTEIBHO-

95 BOCCTAHOBUTEIBHBIX PEAKIIMIA, METO/ 1
3IEKTPOHHOTO OanaHca
Brruucnenus o ypaBHEHHUSIM XUMHYECKOU
peaKIu: KOJIMYeCcTBa BEIIECTBa, 00bEMA,

96 MacChl 110 U3BECTHOMY KOJIMYECTBY 1
BelecTBa, 00bEMY, Macce peareHToB WK
IPOAYKTOB PEAKIINU
Breruncnenus npocreniiein MoJIEKyJISIpPHON

97 (opMyJIbl BELIECTBA MO U3BECTHHIM 1
MacCOBBIM JIOJISIM DJIEMEHTOB

98 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1

99 Konrtponbnas pabora Ne 5 o Teme 1
"Ctpoenune aroma. XuMu4eckas CBs3b"

100 PeseprHbIit ypok

101 Pe3epBHbIil ypok

102 PesepBHbIit ypok 1

OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Kontpoabusie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aMI0IHEHUS
2 JNEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
MIEPUOJIOB
3 OCOoOEHHOCTH 3aIIOJTHEHUS HIIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX IEPHUOJIOB
CreneHb OKUCIEHUS U BAJICHTHOCTD
5 Buapl xumuueckoit cBA3u
OOMEHHBIHN ¥ TOHOPHO-AKIIETTOPHBIH
6 MEeXaHM3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOeKyIsIpHbIe
B3aUMOJIEVCTBHUS
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHMSI KPHCTAIITNUYECKUX 1
pemeToK
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA
8 KPUCTAJUTMYECKOM pPEeIIETKH U BUAA 1
XUMUYECKOH CBS3U
9 Kiaccudukanmss XuMruaecKux peakiiufi mo 1
pPa3IUYHBIM MPU3HAKAM
10 DHepreTuka XUMUYECKUX PEAKIIUMN. 1

TennoBo# 3 PexT XUMUIECKON peaKInu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BbrurciieHus mo TepMOXHUMHUYECKOMY
YPaBHEHHIO PEaKIIUU: TEIIOBOTO 3 dekTa
XUMUYECKON PEAKLUU 10 KOJIMYECTBY
BEIIIECTBA, MACCE UIIH 00BEMY
pOpEearupoBaBIICro HiIH
00pa3oBaBIIErOCs BEIIECTBA

13

14

ITonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKoH JAeHCTBYIOLINX Macc
Oueprus aktuBauuu. [lonsTue o karanuse.
®depmeHThl. UTHTHOUTOPBI.

15

@akTOpPBI, BIUAIOIINE HA CKOPOCTh
XMMHYECKON peaKIH

16

17

18

ITonsATHE O XUMHYECKOM paBHOBCCHUH,
npuHuun Jle Hlarense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHUC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

BaxHbIe OKMCIIUTEIIN B BOCCTAHOBUTEIIH.
HepMaHr aHaT KaJlusia

20

[IpakTnueckas padbora Ne 1. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OKHCINTETBHO-BOCCTAHOBUTEIbHBIE
peaxIm»




Kontponsnas padora Ne 1 o teme

21 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIIUii»

22 DNEKTPOIUTHI U HEITEKTPOIUTHI

23 Teopust 3MeKTPOIUTHUECKOM TUCCOLMALIUN

24 DNEKTPOIUTHYECKAS AUCCOLUALINS KUCIIOT,
OCHOBAaHUH U COJIeH

25 Peakiuu nosHoro oomena
CBolicTBa KMCJIOT, OCHOBAHHI U COJIEH B

26 CBETE IPEICTABICHUI 00
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU

27 KavecTBeHHBIE peaKIIui Ha HOHBI
[Ipaktuueckas pabora Ne 2. Pemenue

28 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«DNEKTPOIUTHIECKAS TUCCOLIUALIHSY

29 I'mpponus conent

30 Honnble ypaBHEHUS TUAPOIN3A COJIEH
ITpakTryeckas padora Ne 3. Pemenue

31 HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«I'mpponus comen»
KonTponbnas padora Ne 2 o teme

32 "DNIEeKTPOIUTHYECKAS JTUCCOLUALIH.
XUMHUYECKUe peakiuu B pacTBopax”

33 OO01mmas XxapakTeprCcTHKa HEMETaNIOB

34 OO1m1ast xapakTepuCTHKa raJloTeHOB

35 XHWMHYECKUE CBOMCTBA TAJIOI€HOB.

XHUMHUYECKUE CBOMCTBA XJIOpa




36

XiopoBogopoa. ColisiHast KUCTIOTa

[TonsATHE O KUCTOPOACOAEPIKAIIUX

37 KHUCJIOTaxX XJ0pa U UX COJIAX

38 OO6mras xapakTepucTuka 3J1eMeHTOB VIA-
TPYIIIBI

39 CtpoeHue u CBOICTBA MPOCTOTO BELIECTBA
cepbl. AJUTOTPOIHbIE MOIU(UKAIIUH CEPbI

40 CepoBonopo, ctpoenue, pu3nueckue u
XUMHYECKHUE CBOMCTBA

41 Okcuppl cepbl

42 CepHucTast KUCIIOTa U €€ COJH.

43 CepHas Kuciora u ee cojid

44 [IpoMbIIIIEHHOE TTOTYYEHUE CEPHOM
KHCIIOTHI
Haxoxnenue cepol U €€ COSTMHCHUN B

45 IpUpoae. XUMUYECKOE 3arpsA3HEHHE
OKpY>KaIoIIeH Cpe/ibl COETUHEHUSIMU CEPbI
Brruucnenus MmaccoBoit (00bEMHOM) 101TH

46 (%) BBIXO/J]a TPOJYKTA PEAKLIUH 110
M3BECTHOM Macce (00BhEMY) HCXOTHOTO
BEIIECTBA U MPOIYKTa peakluu

47 OO6mas xapakTepucTruka 31eMeHToB VA -
TPYIIIBI

48 A30T, pacIpoCTpaHEHUE B MPHUPO/IE,
¢bu3nvecKkre 1 XUMHUYECKIE CBOMCTBA

49 AmMmMuak, ero pu3nUecKue U XUMHYECKHe

50

CBOMCTBA

Coi aMMOHHUSA




51 Oxcuet azota (I, 11, 11, 1V, V)

52 A3oTucTas KucioTa. A30THasi KUCIOTa
Hutpatel 1 HUTpUTBEL. XMMHUYECKOE

53 3arpsA3HEHUE OKPYKAIOIIEH CpeIbl
COETMHEHUSIMH a30Ta

54 docdop, amnoTponHbie MOAU(PHUKAIINN
docdopa

55 Oxcunst hocdopa (11, V) u pochopuas
KHCJIOTa

56 VYrnepon, ero asioTponHble MOAUPUKALIUN
U CBOMCTBaA

S7 VYrosbHAs KUCIOTA U €€ CONn
[lepBoHayanbHbIE TOHATHUS 00

58 OpPraHMYECKUX BEIIECTBAX KakK O
COEMHEHUSX yTIiiepoa
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX

59 OpPraHMYECKUX BEIIEeCTBAX — KUPAX,
Oenkax M yriieBojax

60 Kpemuuii, ero pusnueckre u XuMHUECKHE
CBOMCTBA

61 Oxcun xpemuus (1V), kpemuuenas
KHCIIOTA, CHITUKATHI

62 bop. bopnas kucinora
[IpakTnueckast pabora Ne7. Pemenune

63 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«BaxkHenmme HeMeTalubl U UX
COCTUHEHUS

64 Brruucnenust maccel (00bp€Ma; H.Y.)




IIPOYKTA peaklMy 110 JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
COJIEp>KaIlero OnpeeIEHHYI0 MaCCOBYIO
JIOJTIO TIpUMeECEH

Kontponsnas padora Ne 3 o teme

65 «BaxknHenne HeMeTallIbl U uX
COEIUHEHMS.
OO01mmas xapakTeprucTUKa XUMUIECKUX

66 3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUH HX
nonoxkerus B [ICXD JI.U. Menaeneena

67 Mertannst A- u b-rpynn
Merainueckas CBsi3b M METaJlJIn4YeCKast

68 KpUCTaJZINYeCKas peiéTka. 3aBUCHMOCTh
(U3HYECKUX CBOWCTB METAJJIOB OT
CTPOCHHS KPHCTALIOB

69 OO0me XUMHYECKHE CBOMCTBA METAILIOB

70 OO6u1re cnocoObl MOTYyYSHHsI METAILIOB,
MeTauryprusi. CriiaBbl
DNEKTPOIN3 PACIIIABOB M PACTBOPOB COJICH

71 KaK OJTUH U3 CIIOCOOOB MOTYUYCHHS
METaJIJIOB

79 Brrurcnenus mo ypaBHEHUSM JISKTPOITU3a
pacIuIaBoOB U pacTBOPOB BEIICCTB

73 [TonsTHE O KOPPO3UH METAIIIOB
Brrancaenus cocraBa cMeceit ¢

74 HCIOJIb30BaHUEM PELICHUS CHCTEM

yYpaBHEHUU

75

Paznuuubie THIIBI BBIYUCIEHUH 1O




YPAaBHEHUSAM XUMUYECKUX PEaKLU

76 Mertambl A-rpynmn. [l{enounbie MeTamibl

77 Haxoxnenue B npupone. CoiicTBa
IEJIOYHBIX METAJUIOB

78 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

79 [lemouyHo3eMeIbHBIC METAILIBI

80 Baxneime coeTMHESHUS KaJIbITHS,
CBOMCTBA, IPUMEHEHUE

81 AnroMuHU

82 AmdoTepHbIe CBOWCTBA OKCHA U
TMJIPOKCUIA ATFOMUHUS

83 OOm1ast xapakTepucTHKa METayIoB b-
rpynn (moOOYHbIX MOATPYIII)

84 IlepBoHauabHbIE IPEACTABICHUS O
KOMILJIEKCHBIX COETUHEHUSAX

85 Menp u cepedpo

86 IIpencraBnenus 00 aMMHAaYHbBIX
KOMILIEKcax cepedpa u Meau

87 Hunak

88 AMpoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCH/IA IIITHKA

89 XKeneso

90 Oxcupl, TUIPOKCUIBI U conn xkene3a (1) u
xenesa (1)

91 UyryH u cTanp — CIUIaBbI JKele3a

92 ITpakTruyeckas padora Ne 9. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME




«Baxxuenme MeTaIbl U UX COSTUHEHUS

PaznnuHble TUIIBI BEIYUCIEHUHN I10

%3 YPaBHCHHUSIM XUMHUYECKHUX PEaKIIHA 1

94 Kontponbnas padota Ne 4 o teme 1
«Baxxnelime MeTauIbl U UX COSIMHEHUS)

95 XUMHUYECKUE PEAKIIUU B PACTBOPAX. 1
I'mpponus conent
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B

96 CBETE MpeCTaBICHUN 00 1
AJIEKTPOIUTUIECKOMN TUCCOIIALINT

97 OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC 1
peaxkuu. DNeKTPOIIn3.
[IpaxTuueckas padora Ne 10. Pemenue

98 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME 1
«XUMHYECKUE PEAKITHID)

99 PesepBHEI ypok 1

100 PesepBHbIi1 ypok 1

101 PesepBHbIil ypok 1

102 PesepBHbIi1 ypok 1

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus: 8-i Kiacc: yriryOJIeHHBIH ypOoBeHb: yueOHUK; 1-e uznanue, 8 kmacc/
["a6puensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemenne»

» Xumust: 9-if kinacc: yriryOJIeHHbIH ypOoBeHb: yueOHuK; 1-e u3ganue, 9 kimacc/
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«3narensctBO «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

JIunus YMK, cepus

Xumus. ['abpuensa O. C., OctpoymoB U. I'., Crankos C. (8-9) (YriyOaeHHBI)
Onucanne

Meroandeckoe mocobue pazpadborano k YMK yriyOnénnoro ypoBHst s 8—9
KJIACCOB KOJUIEKTHBA aBTOPOB MOJ1 pyKoBoJAcTBOM npodeccopa O. C. I'abpuensina.
CtpykTypa u cojepxkaHue padodeil mporpaMMbl COOTBETCTBYIOT TPEOOBAHMSIM
denepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO
obmrero oobpaszoBanusi, yrBepxka¢HHOoro [Ipnkazom MuHHCTEpCTBA MPOCBEIICHUS

Poccuiickoit @eaepaunu Ne 287 ot 31.05.2021 r. [Tocobue aapeco...

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET



https://prosv.ru/product/himiya-8-9-klassi-uglublyonnii-uroven-metodicheskie-
rekomendatsii-i-rabochaya-programma02/?utm_source=yandex.ru

utm_medium=organic utm_campaign=yandex.ru utm_referrer=yandex.ru
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