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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs, MPEICTABICHHBIX
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, paclpeiesieHHe [0  KjaccaM, PEKOMEHIYEMYIO
[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-IIO3HABATEJIIbHON  JI€ATEIbHOCTH
00yy4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMUM HA YPOBHE OCHOBHOrOo 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OONIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOIUMYIO JUIsl BRIPAOOTKH
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
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPreTUYECKOW, IPOIAOBOJIBCTBEHHOU
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 CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTANlOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI 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 CHCTEMBbI OPraHHW30BaHbI MO MPHUHIUITY MOCIEAOBATEIBLHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUHU 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 00€CleurBalOT OOYydYaroIIUMCS BO3MOXHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cofepKaHUs  NporpaMMbl MO  XMUMHH  TIPOUCXOAUT €
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 CIEQYyIoIIeM ypoBHE oOpa3oBaHusd. B mporpamMme 1o 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
CIIOCOOHOCTH TpU H3YYEHUH Y4yeOHOrO TMpeAMeTa, HEeOOXOAUMBbIe s
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
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUS, O0JIACTH MPAKTUYECKOW AEATEIbHOCTU
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 MNPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSTEIbBHOCTH, OCBOCHUM NpaBHJI 0€30MacHOro OOpalleHHs C BELIECTBAaMHU 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 KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl 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  oO0mmell  (PYHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIEro MHUPA, MCHOJIb3Ysl 3HAHUS W OMNbBIT, NOJyYECHHBIE NMPU H3yYECHHUH



XUMHH, TPUMEHATh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOM JKHU3HU U
TPYAOBOU JIESITEIBHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTHU JaJIbHEHUIIIET0 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
(KJTHOYEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JJIS Pa3TUYHBIX BUIOB JI€ITEIbHOCTH.

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 XUMHUYECKUE TOHATHS

XuMmusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XHUMHUS B CHCTEeME HayK. Tena u
BemecTBa. dusnmyeckne HW XMUMHUYECKHME CBOWCTBA BEIIECTB. ATrperaTHbIC
cocTostHus BewlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
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 o MeTogax padOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IIpaBuna Oe3omacHoro oOpalieHus c
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 XuMUYeCKHE peakUUU. ATOMBI M MOJEKYJIBl. XHMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopMmynam OWHApHBIX COEAUHEHUHM U cocTaBlieHHEe (opMya OMHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHAs Macca.
OTtHocHTeNbHAs MOJEKYISIpHAs Macca. MaccoBasi A0 XMMUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenue npocTeitiieir popMyIibl BEmecTBa M0 MacCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuectBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeIUHEeHUW. MonspHas Macca cmecH BewecTB. MousbHas H0Jist
XUMUYECKOTO dJIEMEHTa B CcoeAWHEeHWH. HaxoxaeHue mnpocrteimei GopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYeCKUe U XMMHUYECKUE SBJICHUS. XMMHUECKas PEaKIUs U €€ MPU3HAKH.
VYcnoBus IpoTEKaHUsI XUMUYECKUX PeaKUUid. 3aKOH COXPaHEHHsI MacChl BELIECTB.
ATtomMHO-MonekysipHass Teopus. JKuszHb u gearensHocTh M.B. JloMoHOCOBa.



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

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHHUWA. 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
KojauuecTBoM | monb. HaOmiogeHue W onucaHue NPU3HAKOB IMPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJopugoM Oapusi, MNOJIy4deHHE U pasznoxkeHue ruapokcuaa wmeau (1) npu
HarpeBaHuu, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm comu menu (II). Uzydenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BbIIIApUBaHUE, TUCTUILISALUS, XpoMaTorpadus), IpoBEIeHUE OYUCTKU TOBAPEHHON
coqu. HabmoneHne M onMcaHve ONbITOB, WLTIOCTPUPYIONINX 3aKOH COXPaHEHHUS
MAacCBhl.

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.
Crioco0Obl moy4eHust KUCIopoa B 1abopaTopuu U IpoMbliieHHOCTH. [loHsTue o
karanu3arope. KpyroBopor kucinopoga B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIM CJIOW, €ro 3HA4YeHUE I JKUBBIX
OpraHu3MoB. PazpyiieHre 030HOBOTO CJOS.

TernoBo#t 3h(dEKT XUMHUUECKOW PEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHIOTEpMHUYECKHEe peakuuu. Tormmso. Mcnonp30oBanue 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
nosnyudenus. [Ionstue o kucnorax u cossix. Menonp3oBaHne BOJOPOa B Ka4eCTBE
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 NPHUPOJE. 3arps3HEHUE 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 W KHUCJIOPOJACOJEPIKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoaHass HOMEHKJIAaTypa 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,
KUCJIOTaMH U COJISIMU) U CIOCOOBbI mojiydeHusi. HepacTBopumbie 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.

['eneTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUM.

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);

B3auMo/ielicTBIE Bogopoaa ¢ okcuaoMm meau (II);

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 KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJyY€HUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO MeETaia
JPYyTUM W3 PacTBOpa COJIH;

B3aUMOJECHUCTBUE THIPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U IIEJIOYEH;

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

Iepuonnuyecknit 3akoH u Ilepuoamueckast cucreMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMuueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
pEeaKUnH.

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
rpymnmnax (ceMeucTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TajJoreHax, WHEPTHhIX (OJaropojHbIX) razax. ODJIEMEHTHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI 1 TUIPOKCHIBI.

ITepunonnueckui 3aKOH. OTkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuuyeckux osnemeHtoB [, WM. MeHneneesa.
Kopotkonepuognas u jgiauHHOnepuoaHas Qopmbl Tadbmuibl «Ileproauueckas
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-opOutamu. DJNEKTPOHHBIE KOH(PUTYpAIUU € DJICKTPOHHO-
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.
M3MeHEeHNE KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKUX 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 JUIA Pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4yeHbIM 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 CTPYKTypHble (hopmyibl 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-BOCCTAHOBUTENIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(DUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca.

OKCNEpUMEHTAIIBHOE N3YUYEHUE BELIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

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

IIPOBEJEHUE  OIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKkuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHbie CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHATHIX B OTACJIBHBIX €CTECTBEHHBIX HAyKaXx.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: BJIeHUE (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, GpoTocuHTE3, MPOILIECCH OOMEHA 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). [TocnenoBaTenbHOCTh
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 TUJAPOKCUIOB) OT CTPOEHHUSI aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpPJAOM, KUIKOM U Ta3000pa3zHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
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.
Knaccuduxanus XUMUYECKUX pPEaKIUi MO pa3IMUHbIM MpU3HaKaMm (10 YHCIy 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.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH AEWCTBYIOIIMX 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. OKkucauTeNnbHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTAaHOBUTENW. IlepMmaHranar kaums
(xapaxtepuctuka). CocTaBleHHE YPABHEHMH OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
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 HENIEKTpOoJuThl. KaTHoHBI, aHMOHBI. MeXaHuU3M JHCCOLMALMU BELIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
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
nucconnanv. KauecTtBeHHbIE peakliMi Ha HOHBI.

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

OKCIEpUMEHTAIBHOE HM3YYEHHUE 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;

IIPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIMX IPU3HAKKA NPOTEKAHMS PEaKLM
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



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

MPOBEJECHNUE  ONBITOB, HWJUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX pEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IIOMOIIBI0 KaueCTBEHHBIX
PEaKINil HA UOHBIL;

pElIeHHE AKCIEPUMEHTANBHBIX 3a7ad 1o TemaMm: «OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuun», «l'mapomus conei», «DIEKTpOIUTAYECKAs
JTACCOLAALTUS.

HemeTaJuibl 1 X cOeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTHM CTPOCHUSI aTOMOB
XUMHUYECKUX 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. JleiicTBue XJjopa M XJIOPOBOJOPOAA Ha OpraHW3M YEJIOBEKa.
Baxueimme xnopuapl W HUX  HaxoxiaeHue B nopupone. llonstne o
KHCJIOPOJCOIEPAKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIHbIE MOJU(HUKALIMK KHUCIOPOJAa U cepbl. XUMHUYECKHE CBOMCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoul Kkuciotamu). CepoBOJOpOA, CTpoeHue, GUHMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIC CBOWMCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTash KHUCIOTa U €€ COJIM.
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. [IpeacraBieHuss 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3AHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHI U cylbdaTtoB. KauecTBeHHbIE
peakuuu Ha cyiabhur-, cyiabdua- u cyibdar-annonsl. HaxoxxaeHue cepbl U ee
COCOMHEHUNM B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAKOLIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHMUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdecKkne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoMm). Kpyrosopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIICHUE,
OCHOBHBIE CBOMCTBa BOJIHOTO pacTtBopa), NPUMEHEHHE U I[OJIYyYECHHE B
7a0opaTopuM U MPOMBINIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBennas peakumst Ha uMoHBI amMmoHusa. Oxcuawel azora (I, II, III, 1V, V).
A3oTtucTasg Kuciaota. A30THasI KUCIIOTA, €€ Mody4YeHue, (U3n4ecKue U XuMUYECKHe
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
NpUMEHEHHE. XUMUYECKUE pEaKIUH, JIKAIINE B OCHOBE IMOJIYYEHUS A30THOMU
KHUCJIOTHI B IPOMBINIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBeHHBIE peaklMi Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKPYKalollel Cpeabl
COCIMHEHUAMH a30Ta (KUCIOTHBIC JOXIU, 3arps3HEHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ochop, amnmorponubie wmonudukanuu ochopa (Oenmblii M KpacHBIM
docdop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METajlIaMH,
KHCJIOPOJIOM, raJJOr€HaMU, KOHIIEHTPUPOBAHHBIMH a30THOM M CEPHOM KUCIOTaAMH).
Oxcunpl ochopa (III, V), dochopHas kucnora, puznueckrne M XUMHUECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenugax docdopa (111, V).

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

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
(B3amMoOEICTBHE C METaJlIaMH, HEMETa/UIaMHi, KOHIIEHTPUPOBAHHBIMHU a30THON U
cepHoit kucnoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GuU3NUECKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpraHU3MBbI, MMOJYYEHUE U MPUMEHEHHUE. DKOJOTHYEeCKUe MpobsieMbl aTMOC(hEpHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys 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 (IV), 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
CTPOUTENIbHBIX 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-, OPOMHUJI- U UOIUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ MPUPOIHBIX COCTUHEHUN;

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

U3Y4YEHUE XUMHUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakluid Ha CynbQua-, cyiabGuT- U Cyabdat-
WOHBI ¥ 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 KaUYE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUECHHE 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 KAuye€CTBEHHBIX pEAaKUUH Ha KapOOHAT- M CHUJIMKAT-WUOHBI U
W3Y4YCHHE PU3HAKOB UX POTEKAHNUS;

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 OCHOBAHMM MX NOJIOKEHHUs B [leprnonnueckon cucreme
xuMuueckux aemeHToB /. 1. MenneneeBa u ctpoenus aromoB. Metaiuiel A- u b-
rpynn. CTpoeHue MpOCThIX BEHIECTB — METALIOB. MeTaimyeckas CBSI3b H
MeTaJlJIM4ecKasi KpUCTAJUIMUecKas peuieTka (MpUMUTUBHAs KyOudeckasi, 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
crioco0oB MoJyiydeHuss MeTauioB. lloHATHE O KOPpPO3UM METAIOB, OCHOBHbBIE
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
anemeHToB /I. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre 1 XMMHUYECKUE CBOWMCTBA (HA MpUMepe HATpUsl U Kajusl), MOJTyUYeHHE.
OKcuapl ¥ THIPOKCHIBI HATPUS U Kaunsl. [I[puMeHeHre MeN0YHbIX METAIIIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJIusl.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KaJbLHM: TIOJIOKEHUE 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.
KpyroBopor Kajb1us B IPUPOJE.



AmroMuHMIL: ToJlokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHHue aToma, HaxOKJIE€HHME B mnpupone. Pusznueckue u
XUMHYECKHE CBOICTBa amtoMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THAPOKCHIA
antoMuHus. [I[puMeHeHue aTtOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (mMOOOYHBIX —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-31eMEHTOB, CTENEHM OKHCIEHUS aTOMOB B COEIMHEHUSAX. 3aBUCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI Xpoma).
IlepBOoHaYabHBIE ITPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAX, THIPOKCUAAX U
COJIsIX, X mpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiMy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, 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 conu xkenesa (I) u xenesa (III), mx cocras,
CBOMCTBa M ToiyueHue. KauecTBEHHbIE peaKlMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [I[pon3BoACTBO UyryHa W CTalIH.
DKOJIOrM4ecKue MpoosIeMbl, CBSI3aHHBIE C METAJUTYPITUYECKUMU IPOU3BOCTBAMM.

OKCNEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aUMOJCUCTBUS METAJLUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (II) m
uoauaa Kanus, KOppo3uHl METAIIOB;

U3yyeHUue OCOOCHHOCTEN B3aWMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (IV) u kucnoramu;

U3y4eHHE CBOMCTB KapOOHATOB U THAPOKapOOHATOB KaJIbIUs, )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 (II1) u rugpokcuaa HUHKA;

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

XuMHUSA 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.

XUMHUYECKOE 3arpsi3HEHUE OKPYXkKAIoIeh cpefibl. IKOJOTUUECKHUE TTPOOIEMBI,
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.

IloBTOpeHue u 0000LIeHHME 3HAHMH OCHOBHBIX pa3lejioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH u [lepruognueckas cucTeMa XMMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHWYECKUX IJIEMEHTOB 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
pPa3JIUYHBIX YCIOBHSIX HAa OCHOBE IMPEACTABICHUNH XHUMHUYECKOM KHUHETUKH U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponns coseit. Peakuum okucieHus-
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-HAYYHbIE TTOHATHS: SABJICHHUE (MPOIECC), HAYUYHbIN (PaKT,
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,
HYKJIUJI, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, ab(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
TPAAUIMOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOINO3HAHUs, CaMOPa3BUTHUS M  COIMAIU3AIUU
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 COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
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 TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKInH,
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 CaMOOOpPA30BaHMIO, K WCCIICIOBATEIHCKON



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 alKOTOJIsI, HAPKOTUKOB, KypEHHUs),
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
IIPAKTUYECKOMN IEATENBHOCTH 3KOJOTUYECKON HAIIPABIEHHOCTH.

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,  PETYJSITUBHBIMH),  BaXHBIMH I TIOBBIIICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COAEpX)aHUs Yy4eOHOTro mpenmera, (HOpMHpPOBAHHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKOM  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
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMMU MOHATUIMH); aHATU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIUil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHHUS; 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) MOJICIIH, UCIIOIB3yEMbIC B XMMHUH, TIPEOOPA30BLIBATH
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-HUCCIIEA0BATEIILCKON IEATEIIbHOCTH;

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 0000IIEHNUST U BBIBOJBI 1O pe3yjIbTaTaM IMPOBEACHHOTO 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
pas3auyHble METOoAbl M (QOpMyJIMpPOBaTh 3allpochl MpPU IIOUCKE MU 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-CHUMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

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,
dbopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOJTHEHUS MPEJI0KEHHON
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
o0CyXIeHU1, OOMEHE MHEHHMSIMHU, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

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



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), IUIAHUPOBATh CBOIO PabOTy MpH PELICHUU Y4eOHON nin
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

[IpenMeTHbIE pE3yJbTaThl OCBOCHHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY
co00#, YTO TO3BOJISIET PEANM30BBIBATH YIIIYOJIGHHOE M3yUYEHHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK M B paMKax peajlu3alud HWHIWBUAYAIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranuzanuu. [1o 3aBepiieHUM peanu3aluyd MPOrpaMMbl YIIIyOJIEHHOTO YpPOBHS
oOydaromecsi CMOTYT JieTallbHee OCBOWTH MaTepuall, OBIAJETh PACIIUPEHHBIM
KPyTOM TOHSTUH U METOJIOB, PEIIaTh 3a/1a4i 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIE pe3yJbTAThl BKIIOYAIOT: OCBOCHHUE OOYYAIOIIMMHCS HAyYHBIX
3HaHUW, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JEATeIbHOCTH 1O  TOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpeTaluH,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U peabHBIX KU3HECHHBIX
YCJIOBHSIX; 00ECTIeUnBAIOT BO3MOXHOCTh YCIICITHOTO OOy4Y€HHS Ha CIEeAyIoIeM
ypoBHE 00pa30BaHUs.

K xoniy oOyuenus 6 &8 knacce y oOyuwaromerocs OyayT chopMupoBaHbl
CIICAYIOIIAE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TOHSITUH: aTroM, MOJEKYJa,
XUMHUUYECKUW JJIEMEHT, METa/ll, HEMEeTallJl, aJUIOTPOIUs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJICKYJISIpHAash Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAasT Macca, MaccoBasi JOJISI XUMHYECKOTO »JJeMEHTa B COCIUHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJ, aM(POTEpHBIA THAPOKCHA, XUMHUUYECKas peakius,
KJ1accuuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, pPeaKIuu



3aMEIICHUsI, PEAKIMU OOMEHa, JK30- W DHIOTCPMHUYCCKHE PEAKIUH; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
pagnyc aroMa, XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHUOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mporieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBOpPE; AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN W
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKUX TOHATHU W
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIIOJIB30BaTh XMMHUUECKYI0O CUMBOJIMKY JJISI COCTaBlieHUsI (hOpMYyJ1 BEIIECTB
Y YPABHEHUU XUMUYECKUX PEAKIINN;

OTIPEJICNISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCIIEHHUS DSJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COEMHEHUH 10 (opMysiam, BUAbl XUMUYECKON
CBsI3U (KOBAJICHTHOM Y MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona /[[. M. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHUH, 3aKOHa ABOTAaJIpO U €ro CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHHUS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUYCHUSI XUMUYECKUX PEaKINK;

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

ONMKCHIBATh W XapaKTepu3oBaTh Tabmuunyto ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHUYECKHX DJIEMEHTOB: pa3jauyaTh MOHATHUS «TJaBHas moarpymnma (A-
rpynna)» u «nobouynas noarpymnmna (b-rpymnmna)», «Masnbie nepuoab» U «00JIbIINe
IIEPUOJIBI»;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MengeneeBa»y, ¢ UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsjl
sqipa, o0I111ee YMCII0 JIEKTPOHOB M paclpe/IesIeHUE UX IO JICKTPOHHBIM CJIOSM);

OOBSCHATH CBS3b TOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XUMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHe BEIIeCTBa,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY yYACTBYIOIIUX B PEAKIIUH BEILIECTB, MO
TerioBoMy b dexTy);

XapakTepu3oBaTh (OMHUCHIBaTh) (DUBUYECKME U XHMHYECKHE CBOMCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, OOIINE XUMUYECKUE



CBOWCTBA OKCHJIOB, KHCJIOT, OCHOBAHUM U COJIEW, T€HETUYECKYI) CBSI3b MEXKIY
HUMH, TIOATBEPKAasi MPUMEpPaMHU MOJEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

ONMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHUE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHHUS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0O XMMUYECKOTO 3JIEMEHTa B COCIMHEHUH,
MacCCOBYIO JIOJII0O XMMHUUYECKOTO dJeMeHTa 1o (opMmyJsie COCIUHEHUS, HAXOIUTh
pocTeniyo (popMyIly BElIeCTBa IO MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIMIO BELIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUSIM XUMHYECKON PEaKIIny;

MPUMEHSITh OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CJIEJACTBEHHbIX CBSI3€ — I W3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, AKCHEPUMEHT (pealbHbIi M MBICICHHBIN) — s
OCBOCHUS YYEOHOTO COJICp>KaHMUS;

packpbiBaTh  CYIIHOCTh MPOILECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTaHABJIIMBATh CBSI3M MEXKAY peaJbHO HAOMI0JaeMbIMU XWMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMU, MPOUCXOISIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEHIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB,;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
WCIIOJIB30BaHUM XHUMHYECKOM TMOCYyJbl M O0OOpyJOBaHHUS, a TaKXKe IMpaBuia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHUIO U COOMPAHHIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PacTBOPEHHOI'O  BEIIECTBA,  PELICHUIO
OKCTIIEPUMEHTANIBHBIX 3a7a4 10 TemMe «OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJTIOYAOITIEH YMEHHsST 0€30macHOro oOpaIieHus: ¢ BEIIeCTBAMH, HCTIOIb3YEeMbIMU



B TMOBCETHEBHOM JKM3HU, & TAKXKE 3HAHKE TIPABUII TIOBEACHUS B IEJSIX COepeKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 kaacce y oOyudaromierocss OyayT copMHUpOBaHBI
CIEMYIONTME TIPEAMETHBIC PE3yibTaThl H3YUEHUS XUMUW Ha YIIIyOJICHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HMOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklus, TeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMA
00BEM, pacTBOp;

IIEKTPOJIUTBI, HEAIEKTPOJIMTHI, dJIEKTPOJIUTHYECKAS] TUCCOLMALUS, PEAKIINU
WOHHOTO OOMEHa, TUIPOJU3 CcoJieid, oOpaTHMble M HEOOpaTHMble pEaKLUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHUE W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTH,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJIEKYIISIPHbIE
B3aUMOJEHCTBUS (BOJOpPOAHAs CBS3b, CUJbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOunueckas, IpaHELICHTPUPOBaHHAS KyOuueckas,
reKkcaroHajibHas IUIOTHOYNAKOBAaHHAsA), KOPPO3Us METAIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON PEaKIMM, KaTajlu3, XUMHUECKOE PaBHOBECHUE, MIIEMEHTBl XUMHUYECKON
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1]1K;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH W
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUS! (DOpPMYI BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

ONpPEAENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMPEACICHHOMY
KJIaCCYy COEIUHEHUN 1o (opMyrnaM, BHAbl XUMHYECKOW CBsI3U (KOBAJCHTHOM,
VMOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3aps] HOHA II0
XUMHUYECKON (opmyIie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHU, TUTl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommyeckoro 3akona JI. M. Menneneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONHKCHIBATh W XapaKTepu3oBaTh TabiumuHyro ¢Gopmy Ilepuogmueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyarh MOHATUS «A-rpynma» u «b-
rpynmna», «Majble Mepruoib» U «OOJbIINE MEPUOABI»;

OOBSCHATH CBA3b TMOJOXKEHUA 73yeMeHTa B llepuoguyeckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIJICNISITh OOIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
YYETOM CTPOCHHS UX ATOMOB;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJUTUUECKON TUCCOUMALINY, 3aKk0oHa ['ecca
U €ro CIEJICTBH, 3aKOHAa JEWCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW W3MEHEHMS
CKOPOCTHM XHMMHUYECKOW pEaKIMu, HampaBlCHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHTBhI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTABY YUACTBYIOIIMX B PEAKI[UU BEIECTB, IO
TEIJIOBOMY 3(QeKTy, MO arperaTHOMY COCTOSHUIO PEAreHTOB, MO H3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXKAas 3TO ONMUCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  ypPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOUALINN KUCIIOT, HIEI0Yen
U COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIuil HMOHHOrO OOMEHa;
peakiui, TMOATBEPNKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHIHOCTh MPOLECCOB THAPOIM3A COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSIPHBIX YPAaBHEHUN pPEaKIUi, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO 0alaHca ATUX PEeaKIUi;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKME U XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHui, 00p, a3oT, ¢pocdop,
cepa, XJop, HATPUM, KaJvii, MarHuu, KaJbl{Uii, aJIIOMUHUH, KEIE30, MEJb, LIMHK,
cepedpo) U 00pa30BaHHBIX MU CJIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEpOBOAOPOA, okcuanl yriaepoma (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuabl U ruApokcuabl MetamioB [A-IIA-rpynn, amomunus, meau (II), nunka,
xenesa (11 u I11));

MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOXKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHUCIIOTBI U UX couyir, Tamorenuibl kpemaus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (II1), mepmanranar kaaus;



OMUCHIBATH POJIb BAXKHEHIIINX U3yYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHUE B PA3JIMYHBIX OTPACISX SKOHOMUKH,
MCIIOJIB30BaHUE JIsl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM IyTEM COJEp>KalUecss B BOJHBIX PacTBOpPax
WOHBL: XJIOpUA-, OpoMun-, woaua-, cyibdar-, docdar-, kapOOHAT-, CHIHMKAT-,
cynbuT-, Ccynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHMUS, MarHusi, KaJblUs, aIIOMUHUS, kene3a (2+) u xenesza (3+), menu (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMBbIX BEILECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3TMUHBIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KHUHETUKH U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1Mo ¢Gopmylie COSIUHEHHUS, MAaCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIbHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUHN, MOJSIPHYIO KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpE, HAXOAUTh
npocTeiinyo GopmMyily BelecTBa o0 MaCCOBBIM HIJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOAUTH PACUETHI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HEIO0CTaTKa
OJIHOTO W3 PEAreHTOB, MPAKTUYECKOrO BBIXOAA MPOIYKTA, 3HAUYCHHUS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTh mpaBwia  Oe3omacHoW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYJIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (aMMHMaka ¥ YIVIGKUCJIOIO Ta3a) W PEHICHUIo
AKCHEPUMEHTANIbHBIX 3aJlad 10 TeMaM Kypca, TMpEeICTaBIsATh pe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIE OIEpPAlMM MBICIUTEIbHONU JEATEeIbHOCTU (aHau3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHE, CHUCTEMATH3allUi0, BBIIBICHUE MPUYNHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YUYEHUU CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HaOJI0JeHre, U3MEpEeHue,
MOJICJIUPOBAHUE, IKCIEPUMEHT (PeabHbI U MBICJICHHBIN);

NPUMCHAThL  MpaBuiaa  Oe30MacHOrO  oOpalleHus C  BEIIeCTBaMH,
UCIIOJB3YEMBbIMU B TOBCEJHEBHOM JKW3HU, MpaBUjia MOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, NMOHUMATh Bpea
(OmacHOCTh) BO3JCWUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNPEAEIEHHBIX BEUIECTB,



HOSICHATh HA TPUMEPAX CIOCOOBI YMEHBIICHHSI M MPEAOTBPAMICHHUS UX BPEIHOTO
BO3/ICUCTBUS, 3HAYCHHE KHUPOB, OCITKOB, YTIICBOJIOB /U OPTaHN3Ma YeJI0BEKa;

UCIIONIb30BaTh TOJyUYEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOoHaTbHON
JeSITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMH, KAK OCHOBY
JUIST POECCHOHATBHON OpUEHTAIIMK W IS OCO3HAHHOTO BBIOOpA XMMHH Kak
npoQUILHOTO TpeAMEeTa IMPH MPOJODKECHHH OOY4YeHHS Ha YpPOBHE CPEIHETrO
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKON W XUMHUKO-DKOJOTUYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPTaHU3aIINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (ungposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumus — BakHasi 00J1aCTh
1.1 €CTEeCTBO3HAHMS U MPAKTUYECKOU 9 2
NeITEIbHOCTH YeJIoBEKA

BemecTBa 1 XumMudeckue
1.2 17 1
peakuuu

Hroro no pazneny 26

Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3ayx. [lonstue o razax.

2.1 16 1 1
Kucnopon. Oxcunbr

59 Bonopoa. Ilonstue o kucinorax u 6 0 |
COJIAIX

)3 Boga. PactBopsl. [lonsitue 06 15 | 1

OCHOBAHUAX

OCHOBHBIE KJIacChl
24 . 15 1 1
HEOPraHUYECKUX COCIUHEHUI

Uroro no pazgeny 52

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU




[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 12
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
32 OKHCIIUTEIBLHO- 12
BOCCTaHOBUTEJIbHBIE PEAKIINH
Hroro no pazneny 24
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakTuueckue
NPOrpamMMbl Bcero o0pazoBaTe/bHbIC
padoThbI padoTbI pecypeni
Pa3znen 1. BemecTBo 1 XUuMH4YecKasi peakius
11 [ToBTOpeHue u yriayOsieHue 3HaHUH O 6
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS 10 | |
XUMHUYECKHUX PEaKIUi
13 DNEKTPOIUTHYECKAs JUCCOLUALM. 9 1 1
' XVMMHYECKUE PEAKIIUH B PACTBOPAX
Hroro no pazgeny 25
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
1 OO61mas xapakTepuUCTUKa XUMUYECKUX . 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 9
COEITMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 10
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 12 1 2
KPEMHHI, UX COeIUHEeHUs. bop
Uroro no pazgeny 38




Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO01111e cBOMCTBA METAIIJIOB 7

32 Bakueime MeTauibl 1 UX COeIUHEHUS 19
Uroro no pazgeny 26
Pasnen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa 1 maTepuaibl B AKU3HU YEJIOBEKA. )
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH
Hroro no pazneny 2
Paznen 5. O0001menne 3HaAHUH

51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 1
’ OCHOBHBIX Pa3/IesioB KypcoB 8—9 kiaccoB
Hroro no pazneny 11
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3ZHA
qeJIoBeKa

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

Tema n BemectBa. Puzndeckue u
XUMHUYECKUE CBOUCTBA BEILIECTB

Ddu3nyecKrue U XUMHUYECKUE SBICHUS

[IpencraBneHus 0 HAyYHOM MTO3HAHUU HA
SMIIUPHUUYECKOM YPOBHE: HAOIIOICHNE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJISTUPOBAHHE.
[TonsiTrie 0 MeTOAaX PabOTHI C XUMHUYECKUMHU
BeriectBamu. O00py10BaHUE MIKOJIHHOU
XUMHUYECKOH J1abopaTopuu

[IpakTuueckas pabora Ne 1 mo Teme
"IIpaBuiia paboTHI B 1a0OPAaTOPUU U IPUEMBI
oOpaiteHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucThle BeMecTBa U CMECH

Crnioco0nI pazzieneHus cMecei

[IpaxTuueckas padora Ne 2 o reme
"Pa3nenenue cMeceil (Ha npuMepe OYMCTKU




MOBapeHHOM comn)"

10

11

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTBI
IIpocTsle u cioxHbIE BellecTBa. BemecTsa
MOJIEKYJISIPHOTO U HE MOJIEKYJIIPHOTO
CTPOCHUSI.

12

Xumnueckas popmyia. BaleHTHOCTh aTOMOB
XUMHUUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa

13

14

15

16

17

OmnpeneneHre BaJICHTHOCTH aTOMOB TI0
dbopMyIiaM OMHAPHBIX COCTUHEHUMA

OTHOCHUTENBLHAsA aTOMHAas Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca.
Brerunciienuss OTHOCUTEIIBHON MOJIEKYJISIPHOMU
MaccChl BEIIeCTBA.

MaccoBas 10511 XUMHYECKOTO DJIEMEHTA B
COCIMHEHUH. BpIuncieHns MaccoBOU 10U
XMUMHUYECKOT'0 3JIEMEHTA 10 GopmyIie
COEIUHEHMUS.

Haxoxnaenue npocreiimein Gpopmyibt
BEIIECTBA [10 MACCOBBIM JIOJISIM JJIEMEHTOB.
Brruncnenus npocreitieit popmyibt
BEILECTBA [10 MACCOBBIM WJIM MOJIBHBIM
JIOJISIM DJIEMEHTOB.

Konunuecto BemecTsa. Mosb. B3aumocBs3b
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX
€IUHULL

18

Monsipnas macca cMecH BelecTB. MolibHas
JIOJIST XUMHUYECKOT DJIEMEHTA B COETUHEHNH.




XUMUYECKUE ABIECHUA. XUMUYECKasl PEaKIus

19 1 €€ NpU3HaKu. 3aKOH COXPAHEHHUSI MacCChl
BElIeCTBa

20 ATOMHO-MoOJIEKyIIsipHas Teopus. JKu3Hb u
nesrenpHocTh M. B. JIoMoHOCOBa

21 XUMHUYECKUE YpaBHEHUS

22 TuIbl XUMHYECKUX PEAKIIUI
Pacy€Tpl Mo XMMHYECKUM ypaBHEHUSAM

23 KOJIMYECTBA M MACChl UCXO/IHBIX BEIICCTB WM
MIPOYKTOB PEAKITUU
Boruncnenus o ypaBHEHUSIM XUMHUYECKOM

24 peaKIuu: KOJIMYECTBA BEIlIeCTBA, MACChI 110
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
PEareHTOB WM MIPOAYKTOB PEAKIIHH

25 O06o01IeHre u cucTeMaTu3alus 3HaHu|

26 KonTponbHnas padora Ne 1 o teme
«BemecTa 1 XUMUYECKHAE PEAKIIMI

27 Bosagyx — cMmech ra3os. Ilonstue o rasax.

28 3akoH ABoraJipo. MossipHbIi 00bEM razoB
Brruncnenus 00bEMa, KOJIMYeCTBa BEIIECTBA

29 ra3a 1o U3BECTHOMY €TI0 KOJIHYECTBY
BElIeCTBa, 00bEMY
OTtHocuUTeIbHAS TNIOTHOCTH Ta30B.

30 Brruncnenus OTHOCUTENBHOM MIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTENbHOMN

31 MOJIEKYJISIPHOM Macchl ra3000pa3HOro

BEILIECTBA IO U3BECTHOM OTHOCUTEIHLHOU




IIJIOTHOCTHU

OObEMHBIE OTHOLIIEHUS Ta30B MIPU

32 XUMHYECKHX peakuusx. Beraucnenust 06éMoB
ra3oB I10 YPaBHEHUIO XMMHUUYECKOM peakuuu

33 Kucnopon — sneMeHT u IpocToe BEIIECTBO

34 Oxkcubl

35 CniocoObl MoTy4eHust KUCIOpo/ia B
71a00paToOpUU U MPOMBILIUIEHHOCTH
[IpakTuueckas padora Ne 3 o reme

36 "Ilomydenue u codupanue Kucioposa,
M3Yy4Y€HUE ero cBOMcTB"

37 Kpyrosopot kuciopoaa B mpupojie

18 O30H — aJUIOTPONHAs MOJUPHUKALIHS
KHCII0pOoJia
TennoBoii 3 PeKT XUMUIECKOHN peaKInu,

39 TEPMOXMUMHUYECKHUE YPABHEHUS, IK30- U
SHIOTEPMHUYECKHUE PEAKLIUU

40 Tonnuo. Ucnonb30oBanue yris 1 METaHa B
KayecTBe TOIUIMBA. 3arpsi3HeHUE BO3AyXa.
Bolunicnenus o ypaBHEHUSIM XUMHUYECKOM
pEaKIMU: KOJIMYEeCTBA BEIIeCTBa, 00bEMa,

41 MacChl 110 U3BECTHOMY KOJIUYECTBY
BellecTBa, 00bEMY, Macce peareHToB WK
MPOJYKTOB PEaKIuu

4 KonTtponbhas padora Ne 2 o teme «Bo3ayx.
Kucnopon. Oxcunbi»

43 Bonopoa — snemMeHT v mpocToe BEIIECTBO

44 Crioco0nI TToTy4YeHust BOAOPO/Ia B




1a00paTOPUU U MIPOMBILIIICHHOCTH

45

46

[TpaxTuueckas padota Ne 4 o Teme
"Tlorydenue u codupaHue BOIOPO/a,
U3Yy4YeHUE ero cBOMcTB"
Hcnonp30BaHue BOIOPO/a B KAUECTBE
TOTLIINBA

47

ITonsarue o xucmaorax u coinsx. Cocras
KHUCJIOT U COJIEU

48

Brruucnenus o ypaBHEHHUSIM XUMHYECKOU
peaKnuu: KOINYEeCTBA BEIECTBa, 00BbEMa,
MAaccChl 110 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUU

49

50

dusuyeckue coiicTBa Boanl. Boga B
npupoae

AHanu3 ¥ CHHTE3 — METO/Ibl U3YUYEHUS
CcOCTaBa BOJIbI

51
52

53

XUMHYECKHE CBOMCTBA BOAEI

CocTaB OCHOBaHHUM

PacTtBOpBI. PacTBOpHMOCTH BEIIECTB B BOJIE.
Hacrmmensnie 1 HeHACHIIICHHBIC,

KOHIICHTPUPOBAaHHbBIE U pa30aBIeHHbIE
pacTBOPBL.

54

CrniocoObI BbIpayKeHUS! KOHIIEHTPAUU
pPacTBOPOB: MAacCOBas JI0JSl PACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALIUs

55

[TpakTrueckas padota Ne 5 mo Teme
"[IpuroroBiieHre paCTBOPOB C ONMPEACTEHHON




MacCOBOM J0JIel pacTBOPEHHOTO
BeniecTBa.[I[purorosienue pacTBOpoB ¢
onpeacEHHON MOJISIPHON KOHIIEHTpaluen
pacTBOpEHHOTO BellecTBa

Brranciaenus ¢ MCIojIb30BaHUECM HOHSITHS

36 «MaccoBasi J0JIsl BEIECTBA B paCTBOPE
Brruncnenus ¢ HCTIOIb30BAaHUEM MTOHATHS
57 «MOJISIpHAsl KOHLEHTpALUs paCTBOPEHHOIO
BEILIECTBAY
58 Ponb pacTBOpOB B pupoje U KU3HU
yenoBeka. KpyroBopot BojbI B Ipupoie
59 3arpsizHeHue NpupoHbIX BoJ. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOI.
Brruucnenus ¢ ucnosib3oBaHueM rpadukoB
60 pPacTBOPUMOCTH JIJIsl PacU€TOB
pacTBOPUMOCTH BEIIECTB
Brruncnenus ¢ HCTIOIb30BAaHUEM MTOHATHS
61 «MOJISIpHAs KOHIIEHTPAIIUs PACTBOPEHHOTO
BEIIIECTBA»
62 O06o011eHre U crucTeMaTu3alus 3HaHU|
63 KonTponbnas padota Ne 3 o reme
«Bomopoa. Bona. PactBopsl. OcHoBaHUs
64 Oxkcupsl: cocTaB, KIacCupUKAIIUS,
TPUBUAIBHBIE HA3BAHUS
65 [Tonydyenune u XuMHU4YECKHE CBOMCTBA OKCUIOB
66 [Tonsatue o ruapoKCUIAX — OCHOBAHMSIX U

KHCJIOPOJICOAEPKAIINX KHUCIOTaX

67

duznueckre 1 XUMUYECKHE CBOVCTBA KUCIIOT




68

[Tonyuenue kucior

69
70

Knaccudukanust ocHoBaHuUiA

[I&noun, uxX CBOMCTBA U CIIOCOOBI MOTYYECHUS

71

72

73

HepactBopumbie OCHOBaHMS, UX CBOMCTBA U
CHOCOOBI OTYYCHHS

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:
XMMHUYECKHE CBOICTBA U MOJIyYEHUE.
[IpruMeHeHne BaxKHEUIINX OCHOBAHUH
Counu: cocraB, kiaccuukanus,
TPUBUAJIbHBIC HA3BAHUS

74

75

76

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conen

I'eneTnueckas cBA3b MEKAY KilaCCaMU
HCOPTaHNYCCKUX CO€OUHEHUI

[IpakTuueckas pabora Ne 6. Pemenue
9KCHEPUMEHTAIbHBIX 33a4 110 TeMe
«OCHOBHBIE KJIACChI HEOPTraHUYECKHX
COCITMHEHU I

77

BI)I'-II/ICJIGHI/ISI MacCChbI HpO}IYKTa peaKHI/II/I 10
U3BECTHOU Macce OJTHOTO U3 MUCXOTHBIX
BEILIECTB, B35TOTO B BUJIE PAaCTBOPA,
COJIEpKAIIEero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

78

KonTponbnas padota Ne 4 o reme
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX
COCIMHECHUIN

79

[TepBbie MOMBITKU KJIAaCCU(PUKALIUU
XUMHUYECKHX 3yieMeHToB. [loHsTHE O Tpynmax




CXOOHBIX 3JICMCHTOB

80

81

DneMeHTBI, KOTOpble 00pa3yloT aMm(poTepHbIe
OKCHU/JIbI ¥ TUJPOKCHIBI

[lepuonnueckuii 3akoH. OTKpBITHE
[lepuoanueckoro 3akoHa

82

KopoTtkonepuoanas v JJIMHHOIIEPUOIHAS
dopmel [Teprogudeckoii CUCTEMBI
XuMHYeCKuX 31eMeHToB JI.1. MeHnaeneena.
Ilepuonb! u Tpynmnsl

83

84

85

OCHOBHBIC CBCACHUA O CTPOCHHUU aTOMOB

CocraB aTOMHBIX SAACP. M3oTtonsl kak
Pa3HOBHAHOCTb aTOMOB XMMHUYCCKOI'O
QJICMCHTA.

DNEeKTPOHBI. DIIEKTPOHHAsAs OpOUTAIIb

86

87

DHepreTUYecKre yPOBHU U MOTYPOBHH
aToma, s-, p-, d-opOurtanu

DJEeKTPOHHbIE KOHPUTYpalMU U 3JIEKTPOHHO-
rpadudeckue GopmyIbl aTOMOB

88

89

3aKOHOMEPHOCTH U3MEHEHMSI pajinyca
aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAIIIMYECKUX U HEMETAJUINYECKUX CBOMCTB
10 rpynnam u nepuojam. Msmenenue
CBOICTB COEIMHEHUH XUMHUYECKHUX
3JIEMEHTOB B MEPHOAAX U IPYTIax

XapakTeprucTHKa XUMHUYECKOT0 3JIEMEHTA 10
ero nosoxeHuro B Ilepuoguyeckoit cucreme
J.1. MenneneeBa

90

3nauenue [leprnoandeckoro 3akoHa u




Ilepronueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB ISl Pa3BUTHUS HAYKHU U IIPAKTUKU

91

92

93

DIIEKTPOOTPULIATENEHOCTh XUMUYECKUX
anemeHTOB. KoBaneHTHas nossipHas u
HCIIOJIsIpHAasA CBA3H.

DJEeKTPOHHBIE U CTPYKTYpPHBIE (OPMYIIbI
BEIIIECTB

HNonnag cBsa3n

94

95

Kpucrammuieckue u amop(HBIC BEIIECTRA.
Tumbl KPUCTALTUYECKUX PEIIETOK U UX
XapaKTEPUCTUKU

CrerneHb OKHCIICHUS.

96

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC
ICaKIH. XUMHUYECKHE DIEMEHTRI —
OKHCJINTCIN U BOCCTAaHOBHUTCIIN

97

98

CocraBiieHHe ypaBHEHUH OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKHHﬁ, METO/
AJIIEKTPOHHOTO OanaHca

Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM
peaKIu: KOJIMYeCcTBa BEIIECTBA, 00BEMA,
MAacChI TI0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, 00BbEMY, MACCe PEareHTOB UIH
MIPOYKTOB PEAKITUU

99

Brpruncnenus npocreniieid MoJIeKyJISIPHOU
(GhOpMyJIBI BEIIIECTBA 110 U3BECTHBIM
MacCOBBIM JIOJISIM JIEMEHTOB

100

OO0001EHUE U CUCTEMATU3ALINS 3HAHUM

101

Kontponbnas pabora Ne 5 mo teme




«Ctpoenne aToMa. XMMUYECKAsI CBS3bY

102

XUMHA U KU3Hb

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

CTpOGHI/Ie aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TocnemoBaTenbHOCTD 3aMTOTHEHHS
JNEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX
neprooB. OcOOEHHOCTH 3aroIeHEUs
AJICKTPOHHBIX OPOUTANICH OOJIBIIUX
TIEPUOJIOB.

CrerneHb OKUCIICHUS B BAJICHTHOCTh
Bunapl xumuueckoil cBs3u

OOMEeHHBIN U TOHOPHO-aKILIEITOPHBIH
MEeXaHHU3M 00pa30BaHUs KOBAJICHTHON

CBA3U. MG)KMOJIGKYHHPHBIG
B3aHMOJCHCTBUA

THUIBI KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHHUS KPUCTAITTNYECKUX
pemeETOK. 3aBUCUMOCTh CBOMCTB BELIECTBA
OT TUIa KPUCTAJUINYECKOU PEIIETKH U
BHJIa XUMHUYECKOM CBSI3U.

Kaccudukanms XuMruaecKux peakiifi mo
Pa3IMYHBIM TPU3HAKAM

DHepreTuKka XUMUYECKUX PEAKIIUMN.
TennoBoi 3 PexT XMMUIECKOMN peaKIuu.
3akoH ['ecca u ero cieacTBusl.




10

Brruncnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHUIO PEaKIIMK: TEIIOBOTO Y dekTa
XUMHUYECKON PEaKIIUH M0 KOJIUYECTBY
BEIIIECTBA, MACCE HUIIH 00BEMY
pOpEearupoBaBIIEro WK
00pa30BaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakiuu. 3aKoH JEHCTBYIOIINUX MAcC

11

Oueprus aktuBauuu. Ilonarue o karanuse.
®epmentsl. Uarnouropsr. @akTopsl,
BIIAAIOIINE HA CKOPOCTh XMMUYECKON
peaxkuuu.

12

[IonsiTHE O XMMHYECKOM PAaBHOBECHH,
npuHuun Jle Hlatense. @akTopsl,
BIIMAIOIINE HA COCTOSTHUE XMMUYECKOTO
PaBHOBECHSI. IPOTHO3UPOBAHKE
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX
[IPEBPAILCHUI B PA3JIMYHBIX YCIOBUSAX.

13

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC
pCaKkuu. Bakupie okuciuTenn u
BOCCTaAaHOBHTCIIN. HepMaHFHHaT KaJiusa

14

15

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

ITpakTuyeckas pabora Ne 1. Pemenue
HKCIEPUMEHTAIbHBIX 33714 110 TEME
«OKHCINTETBHO-BOCCTAHOBUTEIbHBIE
peaxumn»




16

Kontponsnas padora Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKHX PEaKInii»

17

18

19

PacTBOpeHue kak (pU3NKO-XUMHUECKUI
IIPOLIECC. DIIEKTPOJIUTHI U HERJIEKTPOIUTHI

Teopust 31EKTPOTUTHYECKOIN
nucconuanuu. MonHoe nmpousBeneHue
BOJIbl. BOJIOpOIHBIN MMOKa3aTeNnb

DJIEKTPOJIMTUYECKAS] AUCCOIUALINS KUCIIOT,
OCHOBAaHUH U cojei

20

21

22

23

Peaknuu monHoro oomena

CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B
CBETe MpeicTaBIeHut 00
AIEKTPOIUTAYECKON JUCCOIIMAIIIH.
KadecTBeHHBIE peakiiy HA HOHBI

IIpakTruyeckas pabora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«OJIEKTPOJINTUYECKAS TUCCOLMALIASDY

I'mpponus coseii. IoHHBIE ypaBHEHUS
TUAPOJIN3a COJIEH

24

BI)ILII/ICJ'IeHI/ISI MacCChbI HpO)IYKTa peaKHI/II/I 110
HU3BECTHOM Macce OJHOT0 U3 UCXOIHEIX
BEIIIECTB, B3STOTO B BUJIC PACTBOPA,
CoJiepKalllero ONnpeaeIEHHYI0
KOHIIEHTPALIUIO paCTBOPEHHOTO BEIIECTBA

25

Kontponbnas padota Ne 2 o teme
«DNEKTPOIIUTHIECKAS TUCCOLIUAITHSL.
XUMHUECKUE PEAKIH B PACTBOPAX)




26 OOm1ast xapaKTEpUCTHKA HEMETAIIOB

27 OO6m1ast XxapakTepruCTHKa rajJoreHOB

)3 XUMHYECKUE CBOMCTBA raJIOr€HOB.
XHUMUYECKUE CBOMCTBA XJIOpa

29 XinopoBogopoa. CosisiHast KUCTIOTa
[IpakTrueckas padota Ne 3 o Teme

30 "[lTonyuyeHue CONSTHOM KUCIIOTHI, U3y4YECHHE
e€ cBOMCTB"
[ToHsiTHE O KUCIIOPOACOIEPHKALIUX

3l KHCIIOTaxX XJIopa M UX colisix. BaxHeiimue
COEIMHEHUS XJIOpa U UX HaXOXKICHHE B
pUpoIe
Brrurcnenus mo ypaBHEHUSM XUMHYECKUX

32 peakIuii, eciii OJIMH UX PEareHTOB JaH B
M30bITKE

13 OO6mras xapakTepucTrKa 3J1IeMeHTOB VIA-
TPYTITBI

34 CrtpoeHue u CBOICTBA IPOCTOTO BELIECTBA
cepbl. AJUIOTPOITHBIE MOIU(UKAIINH CEPBI

35 CepoBoaopo, cTpoeHue, hu3ndecKue u
XUMHYECKHE CBOMCTBA

36 Oxcuppl cepbl

37 CepHucras KUCI0Ta U €€ COJIN.

38 CepHas KuCjI0Ta U €e CoJn

39 [TpoMbIIeHHOE TTONyYeHNE CEPHOM
KHCIIOTHI

40 Haxoxnenue cepbl U €€ COeTMHEHUN B

npupoje. XUMHUECKOE 3arpsi3HEHUE




OKpY>KaroIIEH Cpesibl COEAUHEHUSIMU CEPbI

BbruriciieHuss Macchbl MPOIYKTa PEAKI|U 10
M3BECTHON MaccoBOl (00bEMHOIN) oTe

41
(%) ero BbIXOAA OT TEOPETUUYECKHU
BO3MOXHOI'O

4 OO6m1ast XxapakTeprucTHKa 3JIEMEHTOB VA -
IpYMIIBI

43 A30T, pacnpocTpaHeHue B IPUPO/IE,
¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA

44 AMMHEaK, ero Gu3NIecKue 1 XHMUIECKHE
cBoiicTBa. Conu aMMOHMUS

45 Oxkcwuapt azota (I, I1, 111, IV, V)

46 A3zoTucTas KucioTa. A30THasi KUCIO0Ta

47 IIpoMbIlITIEHHOE TIOTyYEHUE a30THON
KHCIIOThI
Hurtpatel 1 HUTpUTBEL. XMMHYECKOE

48 3arpsAA3HEHUE OKPYXKAIOLIEH CPebl
COECIMHEHUSAMH a30Ta

49 ®docdop, annorponHbie MOAUPUKALNN
dbocdopa

50 Oxcunpt pocdopa (111, V) u pochopras
KHCIIOTa
[ToHATHE O MUHEPATIBHBIX yIOOPEHUSAX.

51 3arpsi3HeHue NPUPOJHBIX BOJOEMOB
COeMHEHUSIMH a30Ta U pochopa

5 VYraepon, ero alaoTpOnHbIE MOAU(DUKALUT
U CBOMCTBA

53 Oxkcuapl yriaepoja, nx GU3nIecKue u




XUMHYECKHE CBOMCTBA. DKOJIOTUYCCKUE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (IV)

54

[Tpaktuyeckue pabotel Ne 4 o reme
"[Tonyuenue oxcuna yraepoaa (IV) u
M3y4YeHHUe ero CBOMcTB"

55

56

YroapHas KUCIIOTa U €€ COJIU

HepBOHa‘laJ'IBHBIe IIOHSATHS 00
OpraHN4YCCKHX BCUICCTBAX KaK O
COCAUHCHUX yTIICpOda

57

[TousiTe 0 OMOJIOrHYECKH BaXKHBIX
OpraHn4€CKuUX BCHICCTBAX — KHUPaAX,
Ocnkax u yriaeBogax

58

59

Kpemuuii, ero pusndeckre u XuMHUECKHE
CBOMCTBa

Oxcun kpemuus (IV), kpemHueBas
KHCJI0Ta, CUIIUKATHI

60

61

62

bop. bopnas kucnora

ITpakTruyeckas pabora Ne5S. Pemenne
SKCIEPUMEHTAIBHBIX 33/a4 110 TEME
«Baxnelmme HeMeTaIbl U UX
COEIMHEHU S

Brruncnenust maccol (00b€Ma; H.Y.)
MPOYKTa peakiuy Mo JaHHON Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJICPIKAIIETO OMPEICIEHHYI0 MACCOBYIO
JIOJTIO TIpUMeECEH

63

Konrtponsnas padora Ne 3 o teme




«BaxHeln1me HeMeTalJIbl U UX
COCTUHEHUSI

64

OOm1ast XxapaKTepUCTHKA XUMHYECKHX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxxenus B [ICXD JI.1. Menneneena.
Mertannsl A- u b-rpynn

65

Meranyeckas CBsI3b U METAJIIMYECKast
KpUCTaJUTNYeCcKask peméTka. 3aBUCUMOCTb
(U3NIECKUX CBOMCTB METAJIOB OT
cTpoenus Kpucraiios. O0mme
XUMHUYECKHE CBOKCTBA METAIIIIOB

66

67

68

OO61ue crnocoObl MOTYyYEHUS! METAIUIOB,
Metauryprusi. CrijaBbl

DNEeKTPOJIN3 PACIIaBOB U PACTBOPOB COJICH
KaK OJIUH M3 CIIOCOOOB TIOJTYYCHUS
METaJUIOB. BBIYKCIICHHUS IO YpaBHEHUSM
AJIEKTPOJIM3a PACIUIABOB U PACTBOPOB
BEIECTBA

Ilonsatue o KOppO31UHU MCTAJIJIOB

69

Brruncnenus coctaBa cMecel ¢
WCTIOIb30BAaHUEM PEIICHUSI CUCTEM
YpaBHEHUI

70

71

Pa3znuyHbie TUIBI BEIYKMCICHHH 10
YPaBHCHHSIM XUMHUYCCKHUX PEAKIIHMA
Mertannsl A-rpymi. [{enodnsie MeTamibl.
Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAIIJIOB

72

OKcubl ¥ THAPOKCUIBI HATPHUS U KU




73

[IenoyHO3eMENIbHBIC METAIIIIBI

Baxkueiimme coeTUHEHHS KaJIbITH,

74 CBOMCTBA, IPUMEHEHUE

75 JKECTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHeHus
[Ipaktuyeckas padora Ne 6 o Teme

76 "YKEcTKOCTL BOIBI 1 METOEI €6
ycTpaHeHus"

77 AJIFOMUHMI

73 AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCH/IA ATFOMUHHUS

79 OOm1ast xapakTepucTHKa METaJUIOB b-
rpynn (moOOYHbBIX MOATPYII)

20 IlepBoHavasIbHBIE IPEACTABIEHUS O
KOMIUIEKCHBIX COEIMHEHMSIX

81 Menpb u cepedpo

82 Hunk

23 AmdorepHbIe CBOMCTBA OKCHA U
THIPOKCH/IA ITUHKA

84 Kenezo

g5 Oxcupl, rupokcuabl 1 coiu xenesa (1) n
xenesa (111)

86 UyryH u cTajib — CIUIaBHI Kelle3a
[IpakTnueckas padbora Ne 7. Pemenue

87 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

«Bakuenime MeTaIbl U UX COSTUHEHUS

88

Paznuuynble THIBI BEIYUCIEHUN 11O




YPAaBHEHUSAM XUMUYECKUX PEaKLU

89

90

Kontponbnas padota Ne 4 o teme
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100 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
«Mertanibl, HeMEeTaJlJIbl U UX COEIUHEHUS
101 ['omoBast KOHTpOJIBHAS paboTa 1
102 XHUMHUYECKOE 3arpe3HEHUE OKPYIKaroLei 1
Cpensl
OBIIEE KOJIMYECTBO YACOB 10 102

[NPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJLHOM [TIPOT'PAMMBI

8 KIIACC
Kon x
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTarta
1 ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TTOHITUS»
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIEeCTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIsIpHAsE Macca, KOJMYECTBO BEIIECTBAa, MOIb, MOJISIpHAs Macca,
1.1 MaccoBasl JIOJISI XUMHUYECKOTO JJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHUYECKasl pPeakius, KIACCU(PUKALNUS PEaKIUi: PEaKIMH COCAMHCHUS,
peaKIMK Pa3JIOKCHUS, PEaKIMH 3aMEIICHUs, peakiuu oOMeHa, JK30-
SHIOTEPMHUUYECKUE PpEaKIHH, TEeIUIoBOM d(p(dEeKT peaknuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
' MPUMEHSATH 3TU MOHATHUS IIPU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 MCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIMKY JUJISl COCTaBIeHHs ()OpMYIT BELIECTB
’ Y YPaBHEHUN XMMHUYECKUX pEaKIUi
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMSI MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUE€HHS, 3aKOHAa ABOTaApO
1.5 OTPEIETSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
L6 KIacCU(UIIUPOBATh XUMHUYECKHE peakuud (M0 YHCIy ¢ COCTaBy
' YYaCTBYIOIINX B PEAKI[UH BEIIECTB, MO TEIIOBOMY 3 (hHeKTy)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUMCIISATH MAaCCOBYIO JIONIO XHMHUYECKOTO JJeMEeHTa 1o Qopmyne
' COEINHEHNS,
1.9 BBIUHCISITH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE
L10 MPUMEHSTh E€CTEeCTBEHHOHAYyYHBIE METOIbl TIO3HAaHWS — HAOIIOJCHNUE,
' U3MepeHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICIIEHHBIH )
2 [To Teme: «BaxHelme npecTaBUTENI HEOPTaHUYECKUX BELIECTBY»
21 PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSITHH: OKCHJ, KHUCIIOTAa,
' OCHOBAHHE, COJIb
)9 ONpeNeNsaTh MNPUHAMIEKHOCTh BELIECTB K ONPEACNIEHHOMY  Kiaccy
’ COEIMHEHHH M0 opMyJIam
23 KJIaCCU(UIUPOBATh HEOPTaHUYECKUE BEIIECTBA
54 XapaKTEepU30BaTh (OMHUCHIBATh) OOIHME XMMHYECKHE CBONCTBA BEIECTB

Pa3IMYHBIX KJIACCOB, MOATBEP)KIasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX




YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUS XUMHYECKUX IIPEBpAIlCHU B
Pa3INYHBIX YCIOBUIX

CJIeI0BaTh IIPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCyA0i U 1ab0paTOpHBIM
o0opyaoBaHHeM, a Takke INpaBWjiaM OOpalleHUs C BelleCTBaMH B
COOTBETCTBUU C HUHCTPYKLUUSMU 10 BBIIOJHEHHIO J1a00paTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYUYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), MPUTOTOBIECHUIO PACTBOPOB C ONPEAEIEHHON
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh MU IIPOBOJIUTH
XMUMHUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH U
KHCIIOT C MOMOIIBI0 HHIUKATOPOB (JTakMyc, heHondTanent, METHIOpaHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIINu

ITo teme: «llepuoanyeckuii 3akoH u llepuoanyeckas cucteMa XMMHUUYECKUX
sanementoB J[. WM. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBA3b.
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM)

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  aroma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasit Op6I/ITaJ'IB, paanycC atoMa, XUMHUYCCKaAA
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XHUMHNUYCCKHUEC 3JICMCHTDI

3.3

OMHUCBHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy Ilepuonnueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTb TOHATUS  «TJaBHAs
noarpynna (Arpynmna)» u «nobounas noarpymmna (brpymnma)», «Mansie» u
«OoJpLINE» NEPUOIBI

3.4

3.5

3.6

packpbeiBaTh  cmblici  Ilepumonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJI0KeHUs B Ileproanueckoi cucreme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMeloTcs B Tabauue «lleproanueckas
cuctemMa XuMuueckux avieMeHToB JI.MI. MenneneeBa» ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB XMMMUYECKHX DJIEMEHTOB (COCTaB U
3aps  sapa, oO0Ilee YHUCIO DJIEKTPOHOBH  paclpesieieHue HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCOAUHECHUAX

3.7

9 KITIACC

ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKNX COETMHEHUAX




Kon
NpoBepsieMoOro
pe3yabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKMX IOHATHI:  pacTBOD,
AIEKTPOJIUTHI, HEATEKTPOIUTHI, JIIEKTPOJIUTUUECKAS] JUCCOLMALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMble U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
aM(pOTEepHOCTh, XUMHYECKAsI CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUIMYECKas PeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PeaKLUU

1.2

1.3

1.4

I/IJIJIIOCTpI/IpOBaTB B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKHUX HOHSITI/Iﬁ n
HpI/IMeHHTI) OTH IIOHATHUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTAaBJIATh ~ yPABHEHHS  OJICKTPOJUTHYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHsI PEaKIHii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX — PEaKIIHMA
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI0 OajaHca STUX PeaKIuit

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

IIo Temam: «Hemeramnbel M HX coeauHEHHUS» W «MeTanabpl U HUX
COCOAUHCHU A

XapaKTepU30BaTh (OMUCHIBATH) OOIME M CHeNUu(PUUIECKue XUMUYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, TMOATBEPXKAas OINUCAHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLIUN

2.2

COCTaBIIITh YPAaBHEHUS PEAKLHM, MOATBEPKIAIOIMIMNX CYyIIECTBOBAHUE
TEHETHYECKOM CBSI3U MEXY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB

23

24

2.5

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX TMPEBPAIICHUI B Pa3IMYHBIX
YCIIOBHSX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCy10i 1 1a00paTOpPHBIM
o0opyoBaHHEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIHMSIMHM IO BBIIOJIHEHUIO  J1aOOpaTOPHBIX
XUMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIEKUCIIOro ras3a)

MPOBOJUTH PEAKIIMHU, MOATBEPKAAIONINE KAUECTBEHHBIH COCTaB pa3IMYHbIX
BEIIECTB: PACHO3HABATh OIBITHBIM MyTEM XJOPHI-, OpOMHUJA, HOIHL,
kapOboHat, ¢ocdar, cunukar, cyiabdar, THIPOKCHUINOHBI, KaTHOHbI
aMMOHUS, WOHBI HW3yYEHHBIX METaJUIOB, NPUCYTCTBYIOIIUE B BOJTHBIX
pacTBOpax HEOPTaHMYECKUX BEUICCTB

ITo Teme: «XuUMUS U OKpYIKaOIIAs cpeay

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMHueckux mnonsaTui: IIJIK BemectBa;




KOpPO3Hs METAJNIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEITeIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHUE, 00OOIICHIE, CUCTEMATH3AIINIO, BBISBICHUE TIPUYUHHO-
CJICICTBEHHBIX CBS3€H — I U3YYCHHSI CBOWCTB BEIISCTB M XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbl TIO3HAaHHWS — HaAOIIOJIEHUE,
U3MEpPEHHUE, MOIEITUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cCUCTeMe Hayk. Tena u
BelecTBa. Ou3nUecKrue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

Ilonsatue o Merodgax MO3HAHHUSA B XMMHM. UMCTBIE BEILECTBA M CMECH. Crioco051
Pa3aciICHUsA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHTbl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

1.5

1.6

XumMuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas atoMHas Macca. OTHOCHTEIbHAs
MOJICKYJIsIpHad Macca. MaccoBas g0/l XUMHYECKOro 3JIEMCHTA B COCAUHCHUU

KomnuecTBo BemecTtBa. Moabs. Monsipaas Macca. B3anMocBsI3b KOIMYECTBA, MacChl
yHuclia CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacuérel mo ¢dopMmynaMm XUMHYECKHX
COCTUHEHUN

dusnueckue U XUMHUYECKHUE SIBICHUS. XUMHUYECKasi peakiusi U €€ Mpu3HaKu. 3aKOH
COXPaHEHHUs MACChl BEIIEeCTB. XuMuueckue ypapHeHus. Kiaccudukanms XuMu4ecKnx
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW MOCYJIOM, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpaleHus ¢ 1abopaTOpHbIM 000pYI0BAHUEM,
U3y4YeHUEe U omMcaHue (U3NYECKUX CBOMCTB 0Opa3llOB HEOPTaHUYECKUX BEIECTB,
HaOmoneHne (u3nuyeckux (IUIaBJIeHHE BOCKA, TasHHUE JIbJla, PACTHUpaHHE caxapa B
CTyIKe, KWIEHMEe M KOHJCHCAallusi BOJAbI) M XUMHUECKUX (TOpEHHE CBEYH,
MIPOKaJIMBAHUE MEIHON NPOBOJOKM, B3aUMOJIEHCTBHE Mela C KUCJIOTOH) SIBJICHUH,
HaOJlOJIeHUe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XUMHUECKHUX PpeaKIMi
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTBI € XJOpUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMONEWUCTBHE jKelie3a C
pactBopom comu menu(Il), m3yuenue crmocoOoB pazneneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBapE€HHON CONM, HAOJIOJICHHE M ONMCAaHUE pPe3yJIbTaToB
IIPOBEJIEHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHUE
MoJiesIel MOJIEKYT (IapOCTEP KHEBBIX )

2.1

Baxwuelinme npeactaBuTeNn HEOPraHUYECKUX BEIIECTB

Bosnyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucimopojaa B nmpupojie, Gu3HIecKue U XMMHUIECKHE CBOMCTBA (peaKInu
ropenus). Oxcupasl. [Ipumenenne kucmopoga. CrocoObl MOTyYEHUS KHUCIOpOaa B
naboparopun M TpoMbIIIeHHOCTH. KpyroBopor kucinopoga B npupoge. O30H —




AJUIOTPOMHAS MOIU(PHUKAIMS KUCIOPOAA

2.2

23

24

TertoBoit 3GGEKT XUMHUUECKONH PEaKIUU, TEPMOXHMHUYCCKHE YPaBHCHHs, K30- U
SHIOTEPMHUCCKUE peakiMi. TOIJIMBO: yroJib W METaH. 3arps3HEHHE BO3/yXa,
yCHJIEHUE TApHUKOBOTO 3 dekTa, pa3pyiieHrne 030HOBOTO CIIOS

Bomopon — snemeHT m mpocTtoe BemecTBo. HaxokaeHue Boaopona B MPHUPOIE,
(hU3UYECKre U XMMHUYECKHUE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI moTyueHus. Kucaorsl u
coli

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boja kak pactBopurens. PactBopel. HacelnieHHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTB B Boje. MaccoBas n1oust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA Bojabl. OcHOBaHusA. Posib pacTBOpoB B
IpUpPOE M B JKU3HM ueioBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHue
IPUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCHI0B:
coneoOpa3ymomue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEepHBIE) W HecoJieoOpa3yromniue.
Homenxiatypa okcunoB. @u3nueckue 1 XUMAYECKHE CBOMCTBA OKCHIIOB. [lonyuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuii. DU3WYECKME W XHMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

Kucnotel. Knaccudukamuss xucnor. Homenknatypa xkucnor. Pusuueckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Pan axktuBHoctn MetasmoB H.H. bekerosa.
[Tony4yeHnue KuciaoT

Comu. Howmenknarypa coseli. @Pu3ndecKMe M XUMHYECKHE CBOMCTBA COJIEH.
ITonyuyenue conen

2.10

2.11

I'enermueckas CBA3b MCXKY KiIaCcCaMU HECOPTaHUYCCKUX COG}IHHGHI/Iﬁ

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OMpEENICHNEe COJAEpKAHUSI KUCIOPOJa B
BO3JlyXe, MOJy4YeHHe, COOMpaHue, paclio3HaBaHWE M HM3Y4YEHHE CBOMCTB KUCIOPOJA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCaHHE
UX CBOWCTB, MOJIy4eHUE, COOMpaHNe, paclio3HaBaHUE W U3yUSHHE CBOWCTB BOJOPOJIA
(ropenue), B3ammojencTBue Boaopoma ¢ okcugom  meau(Il)  (Bo3zmoxkHO
WCIIOI30BaHNUE BUIEOMATEPHAIIOB), HAOII0IeHHE 00pa3IloB BEUIECTB KOIUYECTBOM |
MOJlb, HCCJIEIOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW molei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H TWIeJoYed ¢ TIOMONIbI0 HMHIUKATOPOB, HCCIEOBaHUE 0Opa3IoB
HCOPraHNYCCKUX BEIICCTB Pa3IMYHBIX KJIACCOB, Ha6J'IIO)IeHI/Ie HU3MCHCHHUSA OKpaCKHn
HHIUKATOPOB B paCTBOpax KHCIIOT U HIGJIO‘-Ieﬁ, HU3YYCHUC BSaHMOHCﬁCTBHH OKCHuIa
menu(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C METaUIaMH, pEaKIui
HeHTpanm3anuy, TIOJy9eHUEe HEPAaCTBOPUMBIX OCHOBAHHW, BBITECHEHHE OJHOTO




MeTajula JPYTruM U3 pacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCAMHECHUI

3.1

3.2

3.3

34

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMU4ECKUX 3i1eMeHToB [1.1.
MenneneeBa. CTpoeHre aToMOB. XUMHUUYecKast CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU

IlepBble MOMBITKU KIACCUPUKAMM XUMHYECKHX 3JeMeHTOB. [loHsTHe O rpymmax
CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlIbl, IaJIOTCHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OOpa3yloT am@oTepHbIE OKCHUIBI U
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema Xumudeckux siaeMeHtoB J[.U.
MenpneneeBa. Koporkomepuoanas u jauuHHonepuonHas ¢opmel Ilepuogudeckoit
cucrembl xumuueckux adsemeHtoB .M. Mengeneesa. Ilepuonsl u  rpynmsl.
Du3NUECKUil CMBICI TOPSAIKOBOTO HOMEpA, HOMEPOB MEPUO/Ia U TPYIIIIHI JIEMEHTA

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TMEPBbIX 20 XMMUYECKUX 3JIeMEHTOB [leproaudeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XUMHYECKOI'O JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme /.M. Mennaeneena

3aKOHOMEPHOCTH  W3MEHEHUs  paauyca aTOMOB  XHMHMUYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWMCTB IO Ipynmnam U NepuojaM. 3HAYeHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckold CUCTEMbl XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTus HayKu U npaktuku. (.M. MenneneeB — yu€Hblil U IpaKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas — (MojsipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pCaKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUI IKCIEPUMEHT: H3y4YeHHE 00pa3lloB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJECICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OIIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM
(ropeHue, peakliuy pa3iokKeHHsl, COeINHEHNUS )

9 KJTIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucremMa XumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHuHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XMMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOA0B, KNS, KA U UX COCIUHEHUN B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIUUECKON CUCTEME U CTPOCHUEM
UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM pEIIETKM U BHIA
xuMmuyeckoi cBsa3u. Kiaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB
(MexIyHapoJHasi ¥ TpUBHAJIbHAs1). XMMHUYECKUE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanms XUMHYECKHX PEaKIHid 10 pa3Iu4yHBIM MpHU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEIIECTB, IO TEIJIOBOMY 3P HEKTY, M0 U3MEHEHHIO
CTENEHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE YPaBHEHUS.
[TonsiTve 0 CKOPOCTU XUMUYECKOMN peaKiuu

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [loHsTtue o
TOMOTEHHBIX M TETEPOreHHbIX peakuuAx. IloHsATHE O XMMUYECKOM pPaBHOBECUU.
@DakTOoppl, BIHAKOLIME HA CKOPOCTb XHMHYECKOM peakUUuu U II0JIOXKCHUE
XUMHUYECKOIO0 PaBHOBECHS

1.5

OKHCIINTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OajlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUM  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust 2NEKTPOJIUTUYECKOW JUCCOLMALMU. ODJEKTPOJIUTHl U HEDJIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BHIIAMH
xumuyeckon cBsizu. Crenenp auccouunanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHOro oomeHa. Y ciaoBus IpoTeKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakiuil. CBOMCTBA KMCIOT, OCHOBAHMI U COJEi
B CBETE MpEACTaBIeHUN 00 >IEKTPOIUTHUECKON auccoruaiuu. KadecTBeHHbIE
peakuuu Ha MoHbL. [IoHsATHE O THApOIN3E Coen

1.7

XHUMHUYECKUHN HKCIIEPUMEHT: 03HAKOMIICHHE C MOJEISAMHM KPUCTAINYECKUX PEIIETOK
HEOPraHMYECKUX BELIECTB — METAVIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpHJa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTU CKOPOCTH XHMHYECKOMH
pEaKIMU OT BO3ACUCTBUS pa3IMYHbIX (DaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOIecca JAUCCOLHUAIMM KUCIIOT, Ieouei u cosel (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HIUTIOCTPUPYIOLINX
NpPU3HAKW MPOTEKaHUsl peaklii HOHHOro oOMeHa (00pa3oBaHME OcajlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); OMNBITOB, WJUIIOCTPUPYIOIIMX NPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakUuid (ropeHHe, peakuuu pPas3JIoKEeHUs, COEeIUHEHUs);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCIMHECHUA

OO0mmas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIE
crenenn okucieHus. CTpoeHne W (U3NUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMHMUYECKHE CBOWCTBA Ha NpUMEpe XJopa (B3aMMOJEUCTBHE C
MEeTaJullaMHM, HeMeTajlaMu, Miejgoyamu). XiiopoBojopord. ConsiHas —KucHoTa,
XMMHYECKHE CBOMCTBA, MOJTYyYECHHUE, MpUMEHEHHE. JleiicTBHE XJIopa U XJIOPOBOAOpOAA
Ha OpraHu3M uesoBeka. BaxkHeiume XJI0puIpl 1 UX HaX0XKACHHUE B IPUPOJIE

2.2

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble cTeneHH oOkKHucieHHus. CTpoeHne M (U3MYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(MUKAIIMU KUCIOPOAA U CEpBhI.
XuMmuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHUE, (PU3NUECKUe U XUMUYECKUE
cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIO0B. CepHasl KUCIoTa,
buznyeckne U XMMHYECKHE CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cneuuduyeckre). XUMHUYECKUE PEAKIUH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnosyueHuss cepHoil kuciaotel. IIpumenenne. Conau CepHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cyibdaT-uoH. HaxoxxneHue cepsl U €€ COeNMHEHUU B
npuposie. XMUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSMH CEpbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEAOTBPALLECHUS

23

24

2.5

OOmast xapakrepucTuka 351eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIC CTENICHH OKUCIIEHUS. A30T, pacCIpOoCTpaHEeHUE B MpUpoJe, Hhru3ndecKue
U Xxummuueckue cpoiictsa. KpyroBopor azora B npupoze. AMMHaK, ero pusnieckue u
XMMHUYECKHE CBOMCTBA, MoslydeHue U npuMeHeHue. Coau aMMOHHUS, UX GU3NYECKUe U
XMMHUYECKHE CBOWCTBa, NMpuMeHeHHe. KauecTBeHHas peaklus Ha HMOHbI aMMOHUS.
A30THas KUCIOTa, €€ MojayyeHue, PU3nuecKue U XMMUYECKUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX yn0OpeHHH. XUMHUYEcKoe 3arps3HEeHue
OKPY’)KaIOIIeH Cpeabl COCIMHEHMSIMU a30Ta (KUCIOTHBIC MJOXKIU, 3arps3HEHUE
BO3/yXa, I04YBbI U BOJIOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGU3MUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) n dochopnas kucinora, Gusnyeckrue U XUMHUUECKUE
cBoiicTBa, mnonyuyeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
yaoOpeHui

OO6mas xapakTepuctuka 31eMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTEMEHU OKHUCIEHHUs. YIJIepoA, aIOTPONHbIE MOIU(PUKAIMH,
pacrpocTpaHeHHe B IMpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA. AICOPOIMS.
KpyroBopot yrnepona B npupoze. Oxcuabl yriaeposa, ux Gu3nyecKkue 1 XMMHYECKHe
CBOWCTBa, [E€HCTBHE Ha JKUBBIE OpPraHW3MBI, TMOJNYyYeHHE U TPUMEHEHHE.
DKOJIOTHYECKUEe TMpoOJieMbl, CBsi3aHHBIe C okcuaoM yriaepona(IV); rumotesa
100aTBbHOTO TMOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KuciIoTa U eé
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TOJNy4YeHHE W TPUMEHEHHE.
KauectBenHast peakuus Ha KapOOHaT-MOHBL Mcmonb3oBaHHe KapOOHATOB B OBITY,
MeUIUHE, TPOMBIIIIICHHOCTH U CETIbCKOM XO03HCTBE

2.6

[lepBoHavanbHbIe TOHSTHS OO0 OPraHWMYECKUX BEIIECTBAX KaK O COSIUHEHHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITaHOJ, TJIMUIEPUH, YKCYCHAsl KHUCIIOTa).
Ux coctaB u xumuueckoe ctpoeHue. [loHsITHE 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OenKax, yraeBo/iax — U UX pOJid B KU3HU 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOWCTBA, MOJTY4YEHHE W IPUMEHEHUE.
CoenuHenus kpeMHus B ipupoje. O6mue npeacrabienust 06 okcuae kpemuusa(1V) u
KpeMHHEBOM kucnoTe. CHIMKATBl, HMX HCHOJIb30BaHWE B OBITY, MEIUIIMHE,




MPOMBINIJICHHOCTH. BakKHEWIne CTPOUTENbHBIE MaTepHallbl: KepamHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. IIpoGnembr  G€30mMacHOTO  MCIOJIb30BAHUS
CTPOUTEIIHBIX MATEPHUAJIOB B IOBCEAHEBHON KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yUeHHE 00pa3lioB HEOPTAaHUYECKUX BEIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJEHHE KAueCTBEHHBIX pPEaKUWi Ha XJIOPHI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHHUS; ONBITHI, OTpaKalomue (QHU3HUECKUEe U
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3smamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3uamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAliOB); HaOIOJeHUE Mpolecca OOyriIMBaHUS caxapa MOJ JIEHCTBUEM
KOHLIEHTPUPOBAHHOW  CEpPHOM  KHUCJIOThI; M3YYEHHE XHUMHYECKHX  CBOWCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, IPOBEJACHHE KaueCTBEHHOW peakluu Ha cyybdar-
WOH W HaAONIOJCHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (H3UIECKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THBIX U (OchOpHBIX YIOOpEeHHMIt; MOydeHue,
coOupaHue, pacro3HaBaHHE ¢ HM3y4YE€HHE CBOICTB aMMHakKa; I[POBEJICHUE
KaueCTBEHHBIX pEaKlUi HAa MOH aMMOHHUA U (ocdaT-uOH U U3yUYeHHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMaTEPHAIIOB); U3Yy4YCHHE Mojiesei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICGHHE C
MPOIECCOM  aACOPOIMKA  PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOWCTBOM TIPOTHBOTA3a; IOJyYE€HUE, COOMpaHHe, pPAclO3HaBaHUE W H3Yy4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHHE MTPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHUE C MPOTyKIHEi
CHWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHE SKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxueiilue HeMeTaIbl U UX COSAMHEHUS»

3.1
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3.4

Mertannasl 1 ux COCIMHCHUA

OOmast XapakTepuUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJZIOB Ha OCHOBAaHMM HX
nostoxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHus: aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUECKast
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psiji HAlIPsHDKEHUH METalJIoB

dusnueckue W XUMHUYECKHE CBoicTBa MeramoB. OOmme crocoObl MOIyYEeHUs
MeTayuioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBsl (cTaib, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

]_ueJ'IO‘IHLIC MCTAJIbI: ITOJIOXKCHHC B Hepno;u/lqecxoﬁ CUCTEMEC XHUMHUYCCKHX
9JICMCHTOB I[I/I MeH,ueJleeBa; CTPOCHUC HX aTOMOB; HAXOXIACHHUC B IIPUPOIC.
dusznueckue M XUMHYECKHE CBOMCTBa (Ha MNpuMEpe HaATpUusid U KaJ'II/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICTOYHBIX METAIJIOB M UX COG)II/IHGHI/If/'I

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUKA M KaJbLUi: NOJIO)KEHHE B llepmomgmyeckoi
cucremMe xuMmuueckux dnemeHToB J[.M. MenaeneeBa; crpoeHHe HX aTOMOB;
HaxoXJAeHue B npuponae. Pu3nuecKue U XMMUYECKUE CBOMCTBA MArHUS U KaJbLUs.
Baxneiimue coenuHenust Kaiublusg (OKCHI, THAPOKCHI, coyn). JKECTKOCTh BOIBI U




CHOCOOBI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpO€HUE aTOMa; HaXxO0XJIeHue B npupoje. Guznueckue U XMMHUIECKUe
CBOICTBa amoMuHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumu4eckux asnemeHtoB JI.U.
MeneneeBa; CTpo€HUE aTOMa; HaXOKJAeHue B npupojae. uznueckne 1 XUMHUUECKUE
cBomcTBa xene3a. Oxcuasl, ruapokcuasl u coiu xenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U IOJIyYEHUE

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE ¢ O0pa3liaMd METaJJIOB U CIUIABOB, MX
(Gu3n4ecKUMU CBOWCTBAMM; U3yUCHHE PE3YyJbTATOB KOPPO3UU METAIUIOB (BO3ZMOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOICHCTBUS OKCHUA KaJIbIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUIAECOMATEPHAJIOB); UCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIpoIlecCCa TOPEHHS ’Keje3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHNS KaUYECTBEHHbBIX PEaKIUil
Ha MOHBI (MarHus, Kajaplus, AIIOMUHMS, LKMHKa, kene3a(ll) u xeneza(lll), menu(Il);
HaOJII0/IEHUE U ONMCaHKME MPOIIECCOB OKpAIIMBaHUS [JIaMEHU MOHAMU HATPHsl, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOMCTB THUIPOKCHAA ATIOMHHHMA M THUIPOKCHAA ILIMHKA; peIIeHUe
SKCHEPUMEHTAJIbHBIX 3aJ1a4 10 TeMe «BaxxHele MeTauibl 1 UX COSAMHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpeaa

Hosble maTepuainsl 1 TeXHOIOruu. BemecTsa 1 Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yenoBeKa. XUMHs U 30pOBbe. be3onacHoe MCIOJb30BaHUE BEIECTB U XUMHUYECKHUX
peakuuii B 0bITy. [lepBas moMoIb IPU XUMUYECKUX 05KOTaX U OTPaBIEHUSX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpY’Karolen
cpeast IIJIK. Ponp xumuuM B pemieHUM SKoJorndeckux mpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJOPOJOB (Yrojb, HPUPOAHBIN ra3, He(pThb), NPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3ydyeHHe OoOpa3lioB MaTepualioB (CTEKJIO, CIIJIaBbl
METAJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/ibHOM MPOrPaMMbl OCHOBHOT'0
o0mero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

O TIO03HABAEMOCTH SIBIICHHMH TPUPOJIBI, IOHUMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HAayKh Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIleld KyJbTypbl U HPaKTUYECKOU
JIeSITEJIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; NOHUMAHUE
MeECTa XUMHUH CPEIU IPYIHMX €CTECTBEHHBIX HAYK

1.2

0 Hay4YHBIX METOJaX IIO3HAHHS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U M3YyUCHUS] XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOJIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON CSITEILHOCTH, CBSI3aHHBIX C XUMHUEH U
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAHHBIMHA Ha JOCTUXKCHUAX
XUMHUYECKOU HAayKH, 4YTO I1O3BOJIUT O6yanOHII/IMCH paccMaTpruBaTh XUMHIO
Kak chepy cBoeil Oyaymied mpopecCuOHAIBHONU NEATETbHOCTH M CHENaTh
OCO3HAHHBIN BBIOOp XMMHH KakK MpOoUIBHOrO MpeaMeTa Mpu Mmepexojie Ha
YPOBEHb CpeiHero o01iero o0pa3oBaHUs

2.1

Bianenne cucteMoil XMMHMYECKUX 3HAHUM M YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHENIINE XUMUYECKHUE MTOHATHUS: XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IPOCTOE U CJIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJISIpHAsh MAacChl, KOJHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKas PEaKIIHs, PeaKI[uu COCIUHEHMUS,
peaKIMy Pa3oKEeHUsI, PEAKIIMN 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
ekt peakiuu, dK30- U IHIOTEPMUUYECKUE PEAKIUH, PACTBOpP, MAacCOBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHHUH, MAacCOBasl J10JIs U MPOLIEHTHAs
KOHIIEHTpalLKsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aToOMHas oOpOWTadb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCJICHUSI, XUMHUYECKas CBS3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs M
HETOJIAPHAsT KOBAJEHTHAsl CBSI3b, MOHHASl CBS3b, METAJUIMYECKAs CBSA3b,
KpUCTaJUTM4ecKass  pemérka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJISIpHAsi), WOH, KaTUOH, AaHHWOH, DJIEKTPOJHUT W HEDJICKTPOJIHT,
ANIEKTPOJIUTHYECKAsE ~ JUCCOIMAIIUS,  pPEaKIMd  HOHHOTO  OOMeHa,
OKHMCJIUTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 00paTuMbIe U HEOOpaTHMbIE PEaKIMH, CKOPOCTh XMMUYECKOM
peakuuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CrijiaBsl

2.2
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OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHsS  MAaccChl,
nepuoanueckuii 3akoH .M. MeHnaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOPUH XUMHUU: ATOMHO-MOJIEKYJIIpHAs Teopus, TEeOpHst
ANEKTPOJUTUUECKON JUCCOIHAIIIHI

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHHE MPaBUIbHO MCIOJIb30BaTh M3yUEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MUHEpPAIbHbIE YAOOpPEHHs, METAIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIVIEBOAOPOJOB (YIJis, MPUPOAHOIO
raza, He)TH) B OBITY, CEIILCKOM XO35HCTBE, HAa MPOU3BOJICTBE U MOHUMaHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJIsl OpraHM3Ma YelOBEKa; yMEHUe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYKAIOLLYIO IPUPOIHYIO CPELY

3.2

YMEHHE UHTEIPUPOBATh XUMUUECKHUE 3HAHUS CO 3HAHUSAMU JIPYTUX YUEOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHMKAMHM HH(OpPMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-NIONYJSIpHAs  JIUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, MHX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHUC HCIIOJIB30BATh eé
AJI1 pCHICHU A y‘le6HO—H03HaBaTeHLHHX 3agaq

Brnanenue ocHOBaMM MOHATUHHOIO ammapara U CUMBOJIMYECKOTO S3bIKa
XUMHH JJI1 COCTaBJieHHs (OPMYyJT HEOPTaHUYECKUX BEIIECTB, ypaBHEHUN
XUMHUYECKUX peaklnii; ocHoBaMU xumuueckoil HomeHknaTypsl (IUPAC u
TPUBHAIBHOI)

YMeHne o0bsCHATH CBSI3b MOJIOKEHUS d7eMeHTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUS AaTOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB W 3apsan  s1apa, oO0Illee YHCIO JIEKTPOHOB),
pacrpeeIeHueM JJIEKTPOHOB IO HDHEPreTUYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX NEPUOJOB, KAl U KaJbLHs

[IpencraBienue 0 MNEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENEHOCTh), TPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOoB B [leprnonnueckoii cucreme (B
MajblX MEPUOJAX U TJIABHBIX MOJrPYIIAX) U AJIEKTPOHHOTO CTPOEHUs
aTomMa

YMenue kinaccupuuupoBarh:

7.1
7.2

XUMHUYCCKUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCaAKIINA




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPBI B COCTUHEHUSIX
8.3 XapaKTep cpeibl B BOJHBIX PACTBOPAX BELIECTB (KUCIIOT, OCHOBAHUIA)
8.4 OKHCJIUTEh U BOCCTAHOBUTEb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOICTRA!
MPOCTBIX BELIECTB (KUCIOPOI, O30H, BOJAOPOJA, rpadur, ammas, KpeMHUH,
9.1 asor, Qocdop, cepa, Xyop, HATPHUH, KATUHA, MarHUW, KaJbIUH, aTIOMUHHM,
JKee30)
CJIOKHBIX BELIECTB, B TOM YHCJIE UX BOJHBIX PAacTBOPOB (BO/A, aMMHaK,
XJIOPOBOJIOPOA, CEPOBOJOPOM, OKCHUIbI M TUAPOKCUABl MeTamioB [-IIA
99 rpynmn, amtomunus, meau (1), nunka, sxenesa (11 u III), oxcuast yrinepona (11
' u 1V), kpemuus (IV), azora u ¢ocdopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢GocdopHasi, yroipHas,
KpEMHUEBAs KUCIOTA U UX COJIM)
MIPOTHO3HPOBATh M XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT
93 UX COCTaBa U CTPOCHHMs, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
' CBOICTB, BO3MOXXHOCTb MPOTEKAHMSI XUMHUYECKUX IMpEBpallleHUH B
Pa3IMYHBIX yCIOBUIX
10 YMeHHe coCTaBsATh MOJICKYJISIPHBIE M HOHHBIC YPABHEHUSI PEAKIIUNA, B TOM
quCIe:
10.1 peaxkiuii HOHHOro 0OMeHa
10.2 OKHCIIMTENBHO-BOCCTAHOBUTEBHBIX PEAKLIMI
10.3 WUTFOCTPUPYIOIIUX XMUMHYECKHE CBOWCTBA H3YYEHHBIX KJIACCOB (TPYIII)
' HEOPraHHYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MAaCCOBYIO
' JIOJTF0 XUMHYECKOTO DJIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSAM XMMHUUYECKUX PEaKIUN U HAXOJUTh KOJIUYECTBO BEIECTBA,
' 00BEM M MacCy peareHTOB WIH MPOTYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIJaMU HAy4HOTO T[IO3HaHUs (HaONIOICHHe, H3MEpeHue,
121 AKCIIEPUMEHT, MOJIEIIMPOBAHUE) TMPU H3YYCHHH BEIIECTB M XUMHYECKHX
' SBJICHUM; yYMeHHE C(HOpMYyIUpPOBATH MPOOIEMYy W TPEIJIOXKHUTHh MyTH €€
perieHus
122 6e30macHOi pabOTHl C XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYI0M U

71abopaTOpHBIM 000pyI0BaHUEM




12.3

13

npaBUiIaMyd 0€30MacHOTO OOpallleHHsl C BEIIEeCTBAMM, HCIIOJIb3YEMBIMH B
MOBCEIHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX CcOepexeHus
3I0pOBbSl M OKpYyXaroUleldl MpUPOJHOM Cpelbl; MOHMMaHWEe Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEILIECTB,
CI0cOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA MW OCYIHICCTBJIICHUS
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3y4eHHEe M ONHCaHhe (PU3MUECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; OMBITHI, WJUIIOCTPUPYIOLIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLUi

U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3

MMOJIYUYCHHEC KHUCIOpOAa U HU3YUYCHHE €TO CBOI\/JICTB; IMOJIy4CHHEC BOAOpOAA U
HU3YYCHUC CTO CBOﬁCTB; MOJIYUCHUC YIJICKHUCJIOIO ra3a U H3YUYCHUE CTO
CBOﬁCTB; MOJIYUCHUC aMMHaKa U U3y4YCHHUC €TI0 CBOWCTB

13.4

13.5

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MaccoBOM  JoJe
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHAMWKATOPOB (JlakMyca, MeTHiIopaHxka U ¢eHondranenHa)
JUTSL OIIPEICIICHUS XapaKTepa cpeibl B paCTBOPAX KUCIOT U MIEI0Yei

HCCIICIOBAaHNE U OIMCAaHHE CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHUC BSaHMOHCﬁCTBI/IH KHCJIOT C MCETalllaMH, OKCHIaMHU
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMH OCHOBAHUSAMMU, COJISIMU;
MOJIYUYCHHUEC HEPACTBOPUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUC OJHOI0O MCTallia
ApyrumM U3 pacrtBopa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
TUAPOKCUA0B aITFOMUHUA 1 HUHKA

pCemICHUC DJDKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMaM: «OCHOBHBIC KIIaCCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((QHCKTPOJ'II/ITI/ILIGCKa}I AUCCOIM A,
«Baxwneiinne HeMeTaIbl U UX COCOUHCHUA, «BakHelIe MeTaibl U UX
COCOUHCHU A

XMUMUYECKHE D3KCIEPUMEHTHI, WJUTIOCTPUPYIOLIME TNPU3HAKK IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEeaKLMU Ha NMPUCYTCTBYIOIINE B
BOJIHBIX PAacTBOPax MOHBI: XJOPHI-, OPOMHI-, HOAUM-, CyIbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIAPOKCHJI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adloMuHUs, kenesza (2+) u sxeneza (3+), megm (2+),
ITUHKA

YMmeHnue:

14.1

NPEJCTaBIsATh  pe3yJbTaThl  dKCIEpUMEHTa B (Qopme  BBIBOJIOB,
JIOKa3aTeNnbCcTB, TIpadukoB W TaOMUI] M  BBIABIATH SMIIUPHUECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh CBS3U MEXKIY pEaTbHO HAOMIOAaeMbIMH XHUMHYECKUMU
ABJICHUAMH MW IIpoHecCaMH, MNPOUCXOOAIIUMHU B MAKpO- WU MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1
1.1

IIpoBepsieMblii 3JIeMeHT copepPKAHUA
HepBOHa‘-IaJIBHBIe XUMHUYCCKHUEC ITOHATUA

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEBI U MOJICKYJIBL. Xumunueckue 37aeMEHTBEL.. CHMBOIBI XMMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

1.4

Xumudaeckas (bopMyna. BanentHocTh aTOMOB XHMHYECKHX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHasda Macca.

OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCIMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MomsipHbeiii  00bEM  Ta30B.
Bzanmocss3b KOJIMYECTBA, MACChI U YK CJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckrie U XUMHYECKHE SBJICHHUSA. XUMHYCCKas peakuuga nu e€ IMPU3HAKH. 3akon
COXPAaHCHU MAaCChl BECIICCTB. XuMHYecKHe YpPaBHCHUA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHX OJJICMCHTOB III/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrteMa XHMHYECKUX dnemeHToB J[.M.
Menneneesa. Ilepuonsr u rpynmnbl. PU3NMYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2
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Crtpoenue artomoB. CocraB aToMHBIX saep. M3orombl. OnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XMMHYECKHUX A1eMeHTOB lleproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XMMHYECKHX 3JEMEHTOB IEPBBIX TPEX
NepuoaOoB, Kajus, Kaiuplus (paguyca aToMOB, AJIEKTPOOTPHULATEIbHOCTH,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB) M MUX COCIWHEHHWH B COOTBETCTBUH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM NX AaTOMOB

Crpoenue BelecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (MOJjsipHasT W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTtammyeckas
CBA3b

3.2

Tunsl KPUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METAJJTNYecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

Baxwueiimune MNPpEACTAaBUTCIIN  HCOPraHUYCCKUX  BCHICCTB. Hemeramner u ux
coequHEHMs. MeTajibl U X COeIUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPraHWYECKHX COCIWHEHHA: OKCHIOB
(comeoOpasyromye: OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHbIE) M HECOIe00pa3yroue;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALUE




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJUIOB: BOA0OPOAA,

42 XJIOpa, KHCIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHUS
®Pu3nueckue U XMMHYECKUE CBOKMCTBA MPOCTHIX BELIECTB-METAIUIOB: JIMTHUSA, HATpPUs,
43 KaJIisg, MAarHusg W KajdbUus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHUYECKUH psij
HaIPSKEHUN METallIOB
44 ®u3znueckue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUNW HEMETaJIJIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHAKA
®dusnueckue U XMMHUYECKUEe CBOMCTBa OKcuI0B HemeTawioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(IV). IlomyueHue OKCHIOB
HEMETAJUIOB
46 XuMuyeckue cBoiictBa okcuaoB: MetamuioB [A-IIIA rpynn, umnka, menu(Ill) u
xenesa(Il, I1T). ITomyuyeHnue okcuI0B METAIIOB
XVWMHUYECKHUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lomydyeHne ocHoBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBAa KHCIOT: XJOPOBOJOPOJHOH, CEPOBOAOPOIHOM,
43 CEPHUCTOM, CEpHOW, a30THOH, QochopHOH, KpeMHHEBOW, YroipHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOW Kucior. [lomyueHune
KHUCJIOT
4.9 OO61mue xuMHYecKre cBoicTBa cpenHux coneil. [lonydenue coneit
410 [Tonmyuenue, coOupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, AaMMHakKa,
YTIEKUCIIOTO Ta3a B 1abopaTopuu
411 [lonyueHnne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIeHHOCTH. OO0mue
' CIIOCOOBI MOy YEHHST METAIIIOB
4.12 = TeHermyeckas CBsI3b MEK]y KJacCaMU HEOPTaHUYECKUX COECTMHEHUM
5 XUMUYECKUE PEAKIIUU
Knaccudukamuss XuMudecKuX peakiuil 1Mo pa3jaudHbIM IMPU3HAKAM: 10 YUCTY HU
5.1 COCTaBY y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTY, 10 U3MEHEHHIO
CTerneHel OKUCIIEHNS XUMUYECKUX DJIEMEHTOB
59 TemnoBoil ApheKT XUMHUYECKON peakIuu, TEPMOXUMHUUYECKUE YpaBHEHHs. JK30- U
' SHAOTEPMUYECKHE peaKU. TepMOXUMUYECKUE YPaBHEHUS
OKHMCIUTEbHOBOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENM U BOCCTAaHOBUTEIU.
53 IIponeccer OKHUCIICHUS u BOCCTaHOBJICHUS. ONEKTPOHHBIN OanaHc
OKUCITUTEIbHOBOCCTAHOBUTEIIBHON Peakiuu
5.4 Teopust ANIEKTPOIUTHUYECKON aucconuanuu. KaTWOHBI, aHWOHBL. OJEKTPOJIUTHI W
) HEINeKTPpOoJnThl. CHUIIbHBIC U ca0bie AIeKTPOIUThL. CTENeHb JUCCOIHAIIT
55 Peakmiu monHoro oOMeHa. Y ClIOBuUSI MPOTEKAHUS PeaKIMii HOHHOTO 0OMeHa, TTOJTHBIe
' Y COKpaII¢HHbIC MOHHBIC YPAaBHEHUS PEAKIIHi
6 XuUMHS U OKpYXKarolas cpeaa
6.1 BemectBa u wMarepuansl B IMOBCEAHEBHOM JKU3HU 4YesloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuid B yaboparopuu u ObiTy. IlepBas
IIOMOIL [P XUMUYECKUX 0XKOTaX U OTPaBICHUAX

XVMMHYECKOE 3arpsi3HEHUE OKpY’KawoIllel cpelpl (KUCIOTHBIE IO, 3arpsi3HEHUE
NOYBBI, BO3JIyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus Ilpenenbhas

6.2 nonycrumas  koHueHtpauus BemectB  (IIJK). Pomp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO
CI10s1
[Ipumenenue cepsl, azota, dpocdopa, yriepoaa, KpeMHUSI U UX COSAUHEHHUHA B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTamioB |

6.3 CIUIaBOB (CTaib, YyTYyH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3Hu

6.4 [IpupogHbIe HCTOYHUKH YTIEBOJOPOIOB (Yroib, IPUPOIHBIN ra3, He()Th), TPOLYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY M IPOMBIIIICHHOCTH
[lepBoHayaibHble MOHATHS OO0 OPraHUYECKMX BELIECTBAX KaK O COCIMHEHMSX

6.5 yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJ, INIMLEPUH, YKCYCHas KHUCJIOTa).

' [ToHnsTHE O OMOJOrMYECKH BaXKHBIX BEILECTBAX: JKUPAX, OeJKax, yrieBoJax — U MX
POJIH B KU3HU YEIIOBEKA

7 Pacuérnr:

7.1 1o (hopMysiaM XUMHYECKHX COEIMHEHHH

7.2 Macchl (MaccoBOM) 10JIM pacCTBOPEHHOTO BEILIIECTBA B PaCTBOPE

7.3 10 XUMAYECKHM ypaBHEHUSIM




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

» Xumus: 8- Kiacc: yriryOJIeHHBIH ypoBeHb: yueOHUK; 1-e uznanue ['abpuensn
0O.C., OctpoymoB N.I"., CnaakoB C.A. AkimonepHoe o01iecTBo «M3aaTenbcTBO
«IIpocBenienue»

* Xumusi: 9-if kinacc: yriryOJIeHHbIN YpoBeHb: yueOHUK; 1-e u3nanue ['abpuensu
0O.C., OctpoymoB N.I"., Cnaakos C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

https://edsoo.ru/2023/10/21/edinoj-strane-edinoe-obrazovatelnoe-prostranstvo/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






