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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJIEHA Ha OCHOBE TPeOOBAHUMU K pPe3ysbTaTaM OCBOCHUS OCHOBHOM
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/IaHUU paboyell mporpaMMbl IO y4eOHOMY PEIMETY .

[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, paclpeiesieHue [0  KjaccaM, PEKOMEHIYEeMYIO
[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 peanu3alui TpeOOBaHWN K TIAHUPYEMbBIM
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 OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOy4YaloIUXCs, Ha MPOAOKEHHE OOy4YeHHMs Ha YpPOBHE CpPETHETO
o01iero oOpa3oBaHusl.

3HaHWe XUMHH CIY>KUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
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, NPOAOBOJIBCTBEHHOU
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, 3aKJIQIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTANlOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

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

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 CHCTEMbI OPraHU30BaHbI MO MPHUHIUILY MOCIEAO0BATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUMU;

Y4EHUSI O CTPOCHUU aTOMa U XMMUYECKOU 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 JpyromMy Hu 0O0€CIeuYMBalOT OOY4YalOIIMMCS BO3MOXKHOCTh 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)XKarolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHeHHWE (PYHIAMEHTAIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOTro MmpeaMeTa U O0OECIEeYeHUE YCIEIIHOTO
oOy4eHHs] Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOYUYEHUS XUMUH,
muddepennmanust  o0ydeHHs,  BKJIOYArOmas  MOPOPWIbHYIO  MOJATOTOBKY



oOydaromuxcs W TOCIEAYIOUIEe CaMOOIpeAeieHHe B BBIOOpE HAampaBICHUS
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
CIOCOOHOCTH TpU HU3YYEHHH Y4YeOHOTro TMpeaMeTra, HEOOXOAUMBbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JabHEUIIIEH TPYI0BOM JEATEIIBHOCTH.

[TporpaMmMa 1o xumuu (yriayOn€HHBI ypOBEHb) IpeJHa3HAUYE€HA JUIs
UCIIOJIb30BaHUsI B O0OPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriayoi€HHOro, mpo(QUIBLHOTO) H3YUYCHHS OTACIbHBIX
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
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTHUYECKON NEeATEIbHOCTH
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
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B NPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpEaAKLUH,
(GbOopMHpPOBaHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHHsl C BELIeCTBAaMH B
IIOBCETHEBHOM KU3HH.

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

M3yyeHne XMMUM HApPaBIICHO HA TOCTUKEHUE CIECIYIOUX LIeNEeH:

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

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€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,
dbopMHpoBaHUE 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, TPUMEHATh WX MPU pEHIeHHH NpoOJieM B TOBCEIHEBHON >XU3HU U
TPYAOBOU JIESITEIBHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NEATEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBaLUsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOILETO NPO(UIISA U HAIIPABIEHHOCTH JAJIbHENUIIETO 00yUYEeHMS,;

OCO3HAaHHE LIEHHOCTH XUMWYECKUX 3HAHUU B >KU3HHU YEJIOBEKA, IOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpbl, HENPUATHE ICHUCTBUM, NPHUHOCIIIUX BpEX
OKPYKAIOILEH CPeNie U 310POBBIO JTHOIEH;

npuoOpeTeHne 00yYaroIMMHUCS OIbITa CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHINI ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB 1€ATEIBHOCTH.

B3aumMocBs3b ¢ IporpaMMoi BOCIMTAHUS

[Iporpamma kypca pazpaboTraHa c ydeTroM pekomeHaauuii IIpumepnoit
IPOrpamMMbl BOCIIUTAHUA. DTO MO3BOJIAET HA MPAKTUKE COEAMHUTH O00YYaIOIIyI0 U
BOCIIMTATENBHYIO JEATEIbHOCTh MEAarora, OPUEHTHUPOBATh €€ HE TOJbKO Ha
WHTEJUIEKTYaJIbHOE, HO U Ha HPAaBCTBEHHOE, COLIMAJILHOE pa3BUTHE peOEHKA, UTO
MPOSIBIISIETCS. B: IMPUOPUTETE JINYHOCTHBIX PE3YJbTATOB pEAU3ALUHA ITPOTrPAMMBbI
YPOUHOM JEATENBHOCTH, HAIIECAIIMX CBOE OTPAKEHUE M KOHKPETU3ALMIO B
[IpumepHON  mporpaMMe  BOCIHMTAHUS,  BO3MOXHOCTHM  KOMIUIEKTOBAHUS
Pa3HOBO3pACTHBIX Tpynn Jig OPraHU3aluu  MPOEKTHO-UCCIEAOBATEIBCKOM
JeATEIbHOCTH IIKOJbHUKOB (BOCIUTATENIBHOE 3HAUEHUE TAKUX TPy OTMEUYaeTCs
B [IpumepHOil nmporpaMMe BOCHUTAHUsA); BBICOKOM CTENEHH CaMOCTOSTEIbHOCTH
IIKOJbHUKOB B IPOEKTHO-UCCIIEIOBATENILCKON AEATEIbHOCTU, YTO SBISETCA
BAJKHBIM KOMIIOHEHTOM BOCIIUTAHMSI OTBETCTBEHHOI'O IPaKJAHWHA; OpPHEHTALUU
IIKOJIbHUKOB Ha MNOAYEpKHUBacMyr lIpumepHOM mnporpamMmon BOCIUATAHUSA
COLIMAJIbHYIO 3HAYMMOCTh DPEATU3YEMOW HMHU JESITENbHOCTH, B YACTHOCTH HX
MIPOCKTOB U MCCJICIOBAHUMN; HMHTEPAKTUBHBIX (DOpMax 3aHATHUN JJIsi MIKOJbHUKOB,
00ecreunBaIIUX UX OONBIIYI0 BOBJICUYEHHOCTh B COBMECTHYIO C II€IaroromM M
JPYTUMHU JETbMHU JESTEIbHOCTh M BO3MOXKHOCTH OOpa3oBaHHsS HAa €€ OCHOBE
JI€TCKO-B3POCIbIX OOIIHOCTEH, KII0YEBOE 3HAUEHHE KOTOPBIX I BOCIHMTAHUS
noguepkuBaercs [IpumepHor mporpaMMou BOCIIMTAHUS.

B 8 u 9 xnaccax no BeiOOpY 00pazoBaTeIbHOM OpraHu3aluid Ha yriyOJIEHHOE

M3y4YeHHe y4eOHOro mpeamera «XUMHUS» MOXKET ObITh oTBeaeHo mo 102 uaca



(3 waca B Henmemo), To ecTh 1 yvaca 3a cuér yactu OOIl OO0, popmupyemoit
ydacTHUKaMud 0Opa3oBaTellbHbIX OTHOIIeHui. Bcero 204 waca 3a aBa roja

00yueHus.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XHUMHUS B CHCTEeME HayK. Tena u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTtHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPHUYECKUX METOIaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss 0 Hay4YHOM MO3HAaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHNUE, U3MEPEHHE, SKCIIEPUMEHT, MOAEIMPOBAHNE,
BbluMcieHue. [IpencraBieHns 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuia Oe3omacHOro oOpamieHus ¢
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 pasnenenus cMeceil. OuncTKa BEUIeCTB.

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. BajgeHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopMmynam OWHApHBIX COEAUHEHUHM U cocTaBlieHHEe (opMya OMHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHAs Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue npocTeitiieir popMyIibl BEmecTBa M0 MacCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeanHeHud. MonspHas Macca cMmecu BemecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B CcoeAWHEeHWH. HaxoxaeHue mnpocrteimei GopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBus IpoTEKaHUsI XUMUYECKUX PeaKUUid. 3aKOH COXPaHEHHsI MacChl BELIECTB.
ATtomMHO-MonekyspHass Teopus. JKuszHb u gesarensHocTh M.B. JlomoHOCOBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUid (COEAUHEHUS, Pa3I0KEHNUs,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M 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
HemeTasioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHWE 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 | Mmonb. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, MOJy4deHHuEe U pasznoxeHue ruapokcuna meau () npu
HarpeBaHuu, B3aUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm comu menu (). M3ydenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BbIIIApUBaHUE, TUCTUILISALUS, XpoMaTorpadus), IpoBEIeHUE OYUCTKU TOBAPEHHON
coqu. HabmoneHne M onMcaHve ONbITOB, WLTIOCTPUPYIONINX 3aKOH COXPaHEHHUS
MAaccChl.

BaxxnHelue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

[IpencraBnenus 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 PEAKIHUSIX.

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.
Crioco0bl MoMy4eHus! KUCI0poa B JIaOopaTOpUH U MPpOMBIIIIEHHOCTH. [loHsaTue 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 peakiuu. TommmBo. Mcnoap30BaHue yris U METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT M 1pocTtoe BemiecTBOo. HaxoxkaeHue Boaoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHME CBOICTBa, NPUMEHEHHUE, CIOCOObI
nosryueHus. [lonaTue o kucnorax u coyiax. Mcnosp3oBaHue BOJOpOJa B KaUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurenb. PacTBOpbI.
HaceolllieHHble M HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
@DakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX 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
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIaTypa OKCHAOB. TpuBHAIbHBIE
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 KHUCJIOPOJACOJECPKAIUIUX 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 MmerawuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel 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,
KHCJIOTaMH U COJISIMU) M CIIOCOOBI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTy4YeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
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 MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3IYXE;

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

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM ¥ YCJIOBHM
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  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BOJbI C METAJNIAMH (HATPUEM U KaJIbIIEM );

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
JPYTUM U3 PacTBOpa COJIH;

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

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCAUHEHUI.

Iepuonnuyecknit 3akoH u Ilepuoamueckast cucreMa 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 IIEIOYHO3EMEJIbHBIX
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 jgiauHHOnepuoaHas Qopmbl Tadbmuibl «Ileproauueckas
cucrtema xumuueckux 3nemeHToB Jl. . 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-opOutamu. DEeKTpOHHbIE KOH(MUTYPALMH U SJIEKTPOHHO-
rpaduueckue Gopmyabl aToMOB. DUBNYECKUA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIepHoJia U rpymbl djeMeHTa. CTpOeHHEe AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbiX 20 xumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHMYECKMM ypPOBHAM, HOAYPOBHSAM U
opouransm. Gusznueckuii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoiaMm.
W3MeHEeHNE KHUCIIOTHO-OCHOBHBIX CBOMCTB COECAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkenuto B [lepunoanueckoit cucreme /1. I. Menneneena.

3nauenue [lepuoanueckoro 3akoHa 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
HENOJISIpHAsl CBSI3b, MOHHAs CBsA3b. MexaHHU3Mbl OOpa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHBIE (opMyibl BemiecTB. KaTHoHBI u
AHUOHBI.

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

Crenenp oxucieHus. OrnpenesieHHe CTENEHEH OKUCIEHUS AaTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAaHOBJIEHUA. OKHUCIUTENM MW BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(DUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TNPHU TOMOIIA PHUCYHKOB, MOJEINEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IIPOBEJEHUE  OIIBITOB, HWJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKkuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHbie CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbI (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MEPUOIUUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sABIEHUS TPUPOIbI, (QU3UUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
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 U XMMHYECKasl peaKUMs

[ToBTOpeHue u yriayOieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4eCTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepronnyeckass cucreMa XHMHUYECKHUX DJIEMEHTOB B CBETE MNPEACTABICHUN O
ctpoeHnn artoma. CTEneHb OKUCIEHUS W BAJCHTHOCTh. llpemcraBieHune 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-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJisipHble B3auMOJEHCTBUSL (BOAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpuCTAIMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMHUYECKHX  PEAKIHUM.
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 KaTalu3aTopa, M0 arperaTHOMY COCTOSIHUIO Pearupyrolux BeIIeCTB).

DNeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3pPeKT XUMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUA. 3akoH lecca M €ro CieacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLIHUH. DHEPrus aKTUBALUU.
[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
MpEeBpaIllCHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUN 00 M3yUEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

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

DJIEKTPOJINTHYECKAsA JIHUcconManus. XHMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus  SIEKTPOJIMTUYECKOM  AuccolManuu. PacTBopeHne Kak — (U3MKO-
XUMH4YECKUU npouecc. [lonaTre o ruapatax u KpUCTAIIOTHIPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bonoponueiii  nokazarenb. HMHAMKATOPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHBIE U COKPAIllCHHbIE MOHHBIE YpaBHEHU peakuuii. CBoWCcTBa
KHCJIOT, OCHOBaHHWIl M COJi€ll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
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 PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmmasa), CI0XKHBIX BEIIECTB (XJIOpHIa HATPHS);

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

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

MCCIIEAOBAHUE 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, METHJIOpamka U deHondranenna) ais
OINpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

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

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IIOMOIIBI0 KaueCTBEHHBIX
PEaKINil HA UOHBIL;

pElIeHHE JKCIEPUMEHTANBHBIX 3agad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbIE peakuun», «l'mapomus conei», «DIEKTpOIUTAYECKAs
JTACCOLAALTUS.

HemeTaJuibl 1 X cOeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTHM CTPOCHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBUE €  MeETalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMHu).
XnopoBomopoa. CosiHas  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJY4YCHHE,
npuMeHeHue. JlelicTBUEe XJjopa M XJIOPOBOJOpPOAA 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
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIC 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, JISKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTyYeHuUs
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHI U cylbdaTtoB. KauecTBeHHbIE
peakuuu Ha cyiabhurt-, cyiabdua- u cyibdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUNM B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAKOLIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



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

A30T, pacmpocTpaHeHHue B MpUpoie, (PU3Mueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METalUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIICHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJy4YCHHE B
7a00opaTopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Oxcuubl azora (I, I, HI, 1V, V).
A3zotucTtas Kuciaota. A30THasl KUCIOTA, €€ ModyYeHue, (PU3nIecKue 1 XUMUYECKUe
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npUMeHEeHHue. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE MOJIYYEHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTsl 1 HUTpuTHL. KauecTBEeHHBIE peakiuu 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
docdop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METajlIaMH,
KHUCTIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMHU a30THOW U CEPHON KHCIOTAMH).
Oxkcuasl dochopa (I, V), dochopnas kucinora, Gusudeckue U XUMUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, 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, XapaKTEPHbIC CTENIEHN 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 yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GuU3NUECKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpPTraHU3MBI, MMOJYYCHUE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHue. KapOoHartsl,
rHApOKapOOHaThl, WX cBoWcTBa. KadecTBeHHass peakis Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[TepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
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.
[ToHsiTHe O OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPTaHUYECKUX COCTUHEHUI.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOJOM, rajloreHamMu), MOJyYeHUuEe U MpPUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas Kuciora,
CUJIMKATBI: (DU3NUYECKUE M XMMHUYECKHWE CBOWCTBA, MOJYYCHHE U MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
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 MX COCIUHCHMI,

M3y4YECHUE CBOMCTB COJISTHOM KUCJIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE 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 peakiuid Ha CynbQua-, cyiabGuT- U Cyabdat-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

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

MoJIy4eHue, coOupaHue, paclio3HaBaHWE W W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUEeCTBEHHBIX 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 NPOTHUBOTasa;

noJly4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIOTO
rasa;

IIPOBE/ICHHE KAauye€CTBEHHBIX pEAaKUUN Ha KapOOHAT- W CHUJIMKAT-HUOHBI W
W3YUYCHHE PU3HAKOB UX NPOTEKAHNUS,

M3Yy4YEHHUE B3aMMHBIX MPEBpAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIJIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BaxHelIne HeMEeTauIbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux anemeHToB /. 1. MenneneeBa u ctpoenus aromoB. Metaiuiel A- u b-
rpynn. CTpoeHue MPOCTBIX BEMIECTB — METALIOB. MeTajmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOHnueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHajibHas IUIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0mue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe 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 MPOMBILIIIEHHOCTH.

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 HATpUsl U Kajusl), MOJydeHHUE.
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
MX aTOMOB, HaXOKJICHHE B Ipupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHellnue coequHEHUs KanblUsd U Maraus (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopoT kajibLus B IPUPOJIE.



AmmroMuHMIL: TIoJI0KeHHe B [leproanyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHHue aToma, HaxOKJIE€HHME B mnpupone. Pusznueckue u
XUMHYECKHUE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
antoMuHus. [I[puMeHeHue aTtOMUHUS U €r0 CIUIaBOB.

Memannwot b-2pynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (MOOOYHBIX —MOATPYIIN):
nonoxkenne B llepuomnueckon cucreme Xxumuuyeckux adnemeHtoB [J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJIMHCHHSIX. 3aBHCHMOCTh
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, X mpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiMy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMHUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
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 ToiyueHue. KauecTBEHHbIE peaKlMM Ha KAaTHOHBI kene3a (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:

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

MOJIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aUMOJCUCTBUS METAJLUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOLIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauaa Kanus, KOppo3uHl 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;

W3YYCHHE IIPOLIECCOB IIOIYYECHMS THUAPOKCUIOB JKEe3a, UX XUMHUYECKHUX
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 amM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
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, 00JAaCTH MX MpUMEHEHHUs. 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. XHMHUS U 3J0pPOBbE. 3HAUYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIMHEHUH sl PyHKIIMOHHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe o 3710poBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arpsi3HEHNE OKpYKAIoeh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COEMHEHUSMM YIJIEPOJA, a30Ta, CEPBI, TSKEIBIX METAJUIOB. [loHsATHE
o ITJIK. Ponp XxumMuu B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpa3aMu MarepuajgoB (CTEKJIO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHabl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
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. 3aKOHOMEPHOCTH B U3MEHEHUU 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 PpEaKIMd 110 Ppa3IHYHbBIM  IPHU3HAKAM.
[IporHo3upoBanrie BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPA3JUYHBIX YCIOBHSIX HAa OCHOBE IMPEACTABICHUM XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pacTBopax. ['maposms coseii. Peakunu oxkuciaeHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



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

Mescnpeomemmubnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBS3€H MpU H3y4YeHHM XUMUU 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,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCUUKAIMs, MePUOIUYHOCTD,
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, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJTMYECKasl pelnieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIAJI, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3IyueHue,
ANEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHHe OeJI0To CBETa B CIEKTP.

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

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMIISL.

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



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
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 MCTOPHUYECKOMY HACIEIUI0, MOHMMaHWE 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
OTHOIIICHWN B KOJUIEKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHOW 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 M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIJIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU 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,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

MO3HABaTElIbHAsI MOTHBAlUg W WHTEpPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4eHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOMsI, HAPKOTUKOB, KYPEHHSI),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

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

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKpYXalollel cpeAbl; OCO3HAaHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pPEeLIeHUs; CHOCOOHOCTh MPUMEHSATh 3HAHMS, MOJIy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PEIICHMS 3a/1ad, CBS3aHHBIX C OKPY’KAIOIIEH Cpeloi;
AKTUBHOE HEINPUATHE JACWCTBUM, IPUHOCAIIMX BPEH OKPYXKAIIIEH CpEIeE;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTHh K YYacTHIO B
MIPAKTUYECKOM IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl 00YYaroMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUTMHAPHBIX (MEXKMIPEIMETHBIX ) TIOHATUN, OTPaKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
9HEprusi, sSBJICHUE, Hay4yHbI (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBIIQJICHNE YHUBEPCAIbHBIMH Y4YEOHBIMHU ACHCTBHUSIMH (TTO3HABATEIHHBIMH,
KOMMYHHKATHUBHBIMU,  PETYJSITHBHBIMH),  BaXHBIMH IS TIOBBIIICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COAEpX)aHUs Yy4eOHOTro mpenmera, (HOpMHpPOBAHHUS



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 HWCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
MIPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTUMH MOHSATHSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIUil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JOTUYECKAE PpaCCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS 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 — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUN y4eOHBIX 3ajad; C
Y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYCCKHE PEAKITHN.

ba3oBble wucciaegoBareJbCkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
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 HHCTPYMEHTa
MMO3HAHUSA M CAMOCTOSITSIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMECHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHUST ¥ BBIBOABI MO pe3yjbTaTaM IMPOBEICHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HayIHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, 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 S3bIK B KaueCTBE CPEJCTBA PaldOTHI 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 HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMYHO BBICTyHaTh C MPE3CHTAIUCH
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) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIIbI; BBITONHATHE CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSAMH NPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTCPUU TI0
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 CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
dbopMynpoBaTh 000OIIEHNUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJIbTATBI: COOTHOCUTh CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh 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 PEAIN30BHIBATh YIIyOJIEHHOE H3Y4YEHHE 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 JeTajbHEe OCBOMTH MaTepHall, OBJAJETh 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
o0nactTu «XUMHUS»; OCHOBbI HAYYHOTO MBIIUICHUSA;, BHUIbl JESITEIBHOCTH 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 xoniy oOyuenus 6 &8 kaacce y oOyuaromerocs OyayT chopMupoBaHb
CIICAYIOIIME TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIiIyOJCHHBIM
YpOBHE:

pACKpBIBATh CMBICII OCHOBHBIX XUMHMYECKUX IOHATHH: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
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, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THAPOKCHJI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakiuii: peakiuu COCIUHEHUS, PEAKITUU Pa3I0KECHUsI, PEaKITUU
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAb,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIlusi) B pacTBOpe, MOJSIpHAsE KOHIIEHTpalUs 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
MIPUMEHATH T MOHSITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBlieHUsI (hOpMYyJT BEIECTB
Y YPABHEHUU XUMUUYECKUX PEAKIINN;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHECHUSX, MPUHAIJICKHOCTh
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-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHa ABOTAaIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHMS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCIIEIOBAHHUS BEUIECTB U U3YUYCHUS XUMUYECKUX PEAKIIUM;

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

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuognueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymma)y», «Manbie mepuoab» U «O00JIbIINe
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
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PaCIpeIeTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

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

KJIacCU(UIMPOBATh XUMHYECKUE 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, KHUCJIOT, 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 PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
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
IpocTeinyto (GopMyTy BEIIeCTBa MO MAaCCOBBIM WJIM MOJBHBIM 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, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — s W3Y4YCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklnii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJIEHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJEpKaHUS;

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

YCTaHABIMBAaTh CBSI3M MEX]y peallbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATH
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] ¢ BEIIeCTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIlIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl HEOPTraHMYECKHX
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 oOyuaromerocs OyayT chopMupoBaHbI
CIICIYIOIe TPEIMETHBIC pe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUNA 3JIEMEHT,
aTOM, MOJIEKyJa, HWOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTb, CTEIICHb
OKHUCJICHHS, XUMUYECKasi peaKilusi, TerioBor 3PdheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBop;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHUH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILJIEKCHBIE
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYTIAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI 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 COCTaBlieHUsI (hOpMYJT BEIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHUYECKHX DJIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COENMHEHUU 1o (opmysiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJTMYECKOW) B HEOPTaHMYECKUX COCIUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

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

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyro ¢opmy I[lepuogudeckoi
CUCTEMBl XUMHMYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «A-rpynna» u «b-
rpyImnay, «Majble IEPUOAbI» U «OOJbIINE IEPUOABDY;



OOBSICHATH CBS3b TOJOKEHUS OdJIeMeHTa B llepmogmyeckoil 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 XHMMHUYECKOW PEaKIUW, HaAOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

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

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM, MOATBEPXKAAas 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M HMOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIMMA KUCIIOT, IIeIouen
W COJICH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYLIECTBOBAHUE TI'E€HETHUYECKON CBSI3U 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 dTUX PEaAKITUH;

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, HATPU, Kajduii, MarHui, KaJbl[i, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
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), cepur (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 (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yYKCycHas
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 KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMUHBIX OTPACIISIX 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-, OpOMUI-, 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,;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BELIECTB 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 MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO OO0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJie COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO OO0 XHUMHUYECKOTO »DJEeMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
mpocTeninyo (popMyiry BelecTBa MO0 MacCOBBIM WIIM MOJIBHBIM JOJISIM 2JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C YYETOM HEI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOAYKTA, 3HAYCHHS TEIUIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmoaTe mpaBwia  Oe3omacHoO  paboThl B jabopaTopuu  TpH
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 BeEIIECTB (aMMHMaka M VYIJIEKUCIOrO Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJILHBIX 33Jad 10 TeMaM Kypca, TMPeACTaBIsTh PE3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEpAIliy MBICIUTEIBHOW IEATEIBHOCTH (aHAIHM3 H
CHUHTE3, CpaBHCHHE, O0O0OOIIEHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YUYEHUU CBOMCTB BEILECTB U XUMHUYECKUX PEAKIIUM,
BJIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MO3HaHUS (HAOII0JEHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);



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 CIocoObl YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJYUYEHHBIE MpeNCcTaBiIeHus O cdepax MpodecCHOoHaTbHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKON U COBPEMEHHBIMHU TEXHOJIOTUSAMHU, 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
KosunvecTBOo 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 N 6 2 https://lesson.edu.ru/04/08
MPaKTUYECKON JeATEeIbHOCTH
YeJIoBeKa
BemectBa u xumuueckue
1.2 B 19 https://lesson.edu.ru/04/08
peakuuu
Hroro mo pazneny 25
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bo3znyx. [Tonsitue o razax.
2.1 Y 14 1 https://lesson.edu.ru/04/08
Kucnopon. Oxcuabl
Bonopon. [Tonstue o
2.2 AOPOA 6 1 https://lesson.edu.ru/04/08
KHCJIOTaX U COJISIX
Bona. PactBopsl. ITonsiTe 00
2.3 A P 12 1 https://lesson.edu.ru/04/08
OCHOBaHUSIX
OCHOBHBIE KJIACCHI
2.4 . 14 1 1 https://lesson.edu.ru/04/08
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 46

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1 14 https://lesson.edu.ru/04/08
XUMHUYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHCIMTENIBHO- 12 https://lesson.edu.ru/04/08
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro mo pazneny 26
Pa3znea 4. O6001menye u cucreMaTu3anus 3HaAHAH
O000mmenue u
4.1 cUCcTeMaTu3anys 3HaHuH| 3a 4 https://lesson.edu.ru/04/08
Kypc 8 Kkiacca
4.2 [TpomexxyTouHas aTTecTalus 1 https://lesson.edu.ru/04/08
HToro S
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYeCKasi peakius
[ToBTOpenue u yriyOneHue 3HaHu 0
11 P ey 8 https://lesson.edu.ru/04/09
BEILIECTBE
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
1.2 P P 14 1 https://lesson.edu.ru/04/09
XUMHUYECKHUX PEAKITHA
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
1.3 P A Han 12 2 https://lesson.edu.ru/04/09
XUMHYECKUE peaklui B pacTBOpax
Hroro mo pazneny 34
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.1 5 P P 6 1 https://lesson.edu.ru/04/09
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://lesson.edu.ru/04/09
COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 10 1 https://lesson.edu.ru/04/09
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 2 https://lesson.edu.ru/04/09
KpPEMHUU, UX coequHeHus. bop
Hroro no pazneny 33
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO6mue cBoiicTBa METaIIOB 5 https://lesson.edu.ru/04/09
3.2 Baxuneiire MeTaIbl U UX COCTMHEHUS 15 2 https://lesson.edu.ru/04/09
Hroro no pazneny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
4.1 Bemecrsa u MaTepI/IaJ'ILz B IKISHI HCTIOBCIA. 5 https://lesson.edu.ru/04/09
OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3neua 5. O0001menne 3HaHUMH
5.1 Hosropetine u obobuienne snaii 5 2 https://lesson.edu.ru/04/09
OCHOBHBIX Pa3/ieNioB KypcoB 8—9 Ki1accoB
52 CucremaTtu3zanus 3HaHUH 32 Kypc 9 kinacca https://lesson.edu.ru/04/09
5.3 ITpomexyTouHas aTTecTanus 1 https://lesson.edu.ru/04/09
Hroro mo pazneny 10
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2229
5%22%5D%2C%?22schoolC

lasslds%22%3A%228%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2229

5%22%5D%2C%22schoolClasslds%22%3A%229%22

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/09



