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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1o XuMuM Na€T MOPECTaBICHUE O IEJsAX, OOIIeH CTpaTreruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
IOCJIEOBATEIbHOCTh  M3YYEHHS] XHUMHM C  YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W IpPEIMETHBIM pe3yjibTaTaM OOy4YeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBIEHUN O MaTepHaJIbHOM €IMHCTBE MHUpPA, BAXKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpoodIeMbl IKOJIOTMYECKON 0€30M1acHOCTH, MPOOIJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbI Kypc XMMUU OCHOBHOTO O0IIEro oOpa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepKaHus MPOrpaMMbl MO XMMHUU CPOpMUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MIPEICTABIICHUN 00 SIEKTPOIUTUYECKOMN JUCCOLUAIINY BEIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
WCIIOJB30BAaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpY)Karolud Mup, Ouosorus, (usnka, mMaTeMaTuka, reorpadus, TEXHOJOTHs,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEQYyIoIIeM YypoBHE oOpa3oBaHus. B mporpamMme 1Mo XUMUU
peanusyercsl pa3BUBAIONIAS U MPAKTUYECKas HAIPaBJIECHHOCTb OOYyYEHUS! XUMUU,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

Yrny0néHHoe HM3ydeHHE XHMMHHU CIOCOOCTBYET — peaiu3aluu  3ajad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU H3YYCHHH Y4YeOHOro TMpeaMera, HEOoOXOAUMbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JadbHEUIIEH TPYIOBOU JEATEIIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIETO 00Opa30BaHUsI.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4deOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLICHUH K HayYHBIM
METoJaM TIO3HaHMS TMpPU M3YYEHUM BEIIECTB W XUMHUYECKUX pEeakUui,
(GbOopMHpPOBaHUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSTEIbBHOCTH, OCBOCHHM TPaBUJ 0O€30MacHOro OOpalleHHs C BELIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIJIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAaHUSI XUMUYECKON
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEHN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMUHU, TPUMEHSATh WX TPH PEIIeHHH MpoOJeM B TOBCEIHEBHOW >KH3HU W
TPYAOBOU JIEITEIBHOCTH;
pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;
OCO3HAHUE IEHHOCTH XUMHUYECKUX 3HAHUW B )KU3HHU UYEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;
npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.
Ha yriny0nénHoe uzydeHue ydyeOHOTO npeaMera « XuMus» oTBoaAuTCs 1o 102
yaca B 8 u 9 knaccax (3 yaca B Heziento), Bcero 204 daca 3a jBa roja o0y4eHusl.
B pamkax peanuzaiuu npodeccruonansHoro MunuMmyma ypok Nel, 84 B 8 kiacce,

Ne93, 95 B 9 knacce, UMEIOT TPO(YOPUEHTAITMOHHYIO HAIPABIEHHOCTb.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHS XUMHHU. XUMHUS B CUCTEeME HayK. Terna u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss 0 Hay4YHOM MO3HAaHUHM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax pabOTHl C XUMUYECKUMH BelecTBamu. O0opyaoBaHUE
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJABI, TOPHBIC TTOPOABI U MUHEpabl. [[oHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u HemeTtauibl. BemecrBa MOJIEKYJIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHNN MO BAJEHTHOCTH »JJEMEHTOB. OTHOCUTENbHAsA aTOMHas Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3bp KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XMMHUECKas pEakUuus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHWYECKUX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSIHOM KuciaoTo) siBneHud. O3HakomiieHHE € 00OpasliaMu BEUIECTB
KojimyectBoM 1 Monb. HaOnmiogeHue W omucaHue TMPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHne n onuvcaHue OMbITOB, WUTFOCTPUPYIOUIMX 3aKOH COXPaHEHUs
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
OmnpeneneHrne OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 110
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponecchl okucneHus B xkuBoM mnpupone. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OopraHu3MoB. Pa3pyiieHue 030HOBOTO CII0Sl.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopox — »anmeMeHT W mpocToe BewmecTBO. HaxoxkaeHnue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOILJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpaus. Poiib pacTBOpOB B MpUPOAE U B KU3HH
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM{(OTEpHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBHE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMH).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIAMH, C OKCUJAMU METAJNIOB, OCHOBAHUSMH U COJISIMH).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUs. MexyHapoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalIbHBIE HA3BaHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHAAX (HA MPUMEpPE TUIAPOKCHIOB IMHKA W
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapakTepHble XMMHYECKHE CBOMCTBA Ha MpumMmepe cpeaHux cotieid. [lomydyenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEIIEIICHUE COAEPKaHUI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpanue, pacrio3HaBaHUE U U3YUEHHUE CBOIMCTB KUCIOPOAa;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHHWE, pacliO3HAaBaHME W M3YYEHHUE CBOWCTB BOJIOPOJ]A
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBIICHUE PACTBOPOB C OMNPEIACICHHON MOJSPHONW KOHUEHTpalUUEH
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumojeiicTBus okcuaa meau (I1) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlia
JPYTUM U3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEelIEHHE »HKCIEPUMEHTAIbHBIX 3ada4 1o TeMme «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBble TOMBITKK KIaCCU(PUKAIMU XUMUUYECKUX dJIeMEHTOB. [loHsaTHEe O
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux odnemeHroB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB atomHbIX siaep. M3oTombl. PannoakTMBHOCTG.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpA TIeproJia ¥ TPYIIEI 3JieMeHTa. CTpOeHHE SJEKTPOHHBIX 000JI0YEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



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

3aKOHOMEPHOCTH HW3MEHEHHUsS paJuyca aTOMOB XHMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonokennto B [lepuonnueckoii cucreme /1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3U: KOBAJEHTHAs IIOJSIpHAs CBSA3b, KOBAJCHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPElIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U UX XapaKTEPUCTHUKHU.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN TPOCTBIX OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIT;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHUE Ta30B, )KUJIKOCTEH W TBEPIBIX (KPUCTAIUIMYECKHX) TEJ, dJICKTPUICCKHUN
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIe3HBIC UCKOTIAeMBbI€, TOTUTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XUMHYECKMX  JJIEMEHTOB, MX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMHUYECKHMX DSJIEMEHTOB B CBETE NPEACTABICHUNA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U TUJPOKCUIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIETKU U BUAA XUMHUYECKOU CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHUIO CTETNICHEH OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TernoBoit 3(pdeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpMOXMMHUYECKHME YpaBHEHHMs. 3akoH lecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEBpAIICHU B Pa3jIMYHbIX YCIOBUSAX HA OCHOBE MPENICTABICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHple oxuciaurenn W BoccraHoBuTenu. [lepmanranar kanms
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus SIEKTPOJIMTUYECKOM  AUccolManuu. PacTBopeHwe Kak — (pU3HKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa auccounanuu. MloHHOe mpowu3BeneHue BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, OJIHbIE U COKPAIlICHHbIE MOHHBIE YpaBHEHUS peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SIBJICHUW: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHKEe OCa/IKa, BhIICIEHUE Ta3a, 00pa30BaHUE BOJIBI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKuil (TOpeHHEe, pEaKIMK Pa3JIOKEHUS, COSIMHEHNUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBomopoa. ComsiHass  KUCIOTa, XHWMHWYECKHE CBOMCTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrne U PuU3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoOMl kuciotamu). CepoBoJOpoj, CTpoeHHe, (uudeckue u
XUMHUUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIBI
cepbl KaK MPEICTaBUTENId KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KuciaoT U crneuuduueckue). Conau CepHOM KHCIIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEJIMHEHUSMH Ccepbl (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJy4YCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHast peakuus Ha woHbI aMMoHHs. Oxcuuabl azora (I, I, I, 1V, V).
A3zotucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdy4YeHue, ((PU3nYecKue U XUuMUYECKUe
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHue. XHUMHUYECKHE PEaklUu, JIeKAlIMe B OCHOBE IOJIYYCHHS a30THOU
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KUCJIOTHBIE MOXAHW, 3arpsa3HCHHE BO31yXa, IIOYBBI M
BOJIOEMOB).

®ochop, ammorponHsie Moauduxanuu (Gochopa (Oenblii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kuciora, Gu3MYeCKUe U XUMUUYECKUE
cBoiicTBa, monyuenue. KauectBennas peakinus Ha (ocdar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3auMoOIeHiCTBHE C MeTallaMi, HEMETaJUIaM1, KOHIICHTPUPOBAHHBIMH a30THOU U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (V). VYrompHas kuciotra W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEepabOTKU, UX POJb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJllaMH, KUCJIOPOJOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUEe U MpPUMEHEHUE.
Ponb kpeMuus B ipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CUJIMKATBI: (DU3NYECKUE M XMMHUYECKHUE CBOWCTBA, MOJYyYCHUE U MPUMECHEHUE B
OBITY M MPOMBIIUICHHOCTH. BaxkHelIne CTpOUTENIbHbIE MaTepHalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTANIBHOE N3YUEHUE BELIECTB U SIBJICHUN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cymbPuT- u Cyibdar-
WOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3amMu a30THBIX U POCPOPHBIX YAOOPEHUH;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

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

M3y4YECHUE B3aUMOJICUCTBHS KOHICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



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

MoJIy4eHHe, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX PpEAaKIUi Ha KapOOHAT- W CHUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHWE € oOOpa3llaMd NPUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM HMX NOJIOKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTtasuioB. O0IKe XUMHUYECKHE CBOMCTBA MeTauioB. O01IMe crioco0bl MOTyYeHuUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIoB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kanus. [[puMeHeHre MeNnoYHbIX METAIIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B ITpupoae. PU3nyeckrue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelmume coelUHEHUs KaiblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopor kanbius B IpUPOE.



AmroMuHMIL: TIoJI0KeHUe B [leproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3JIeMEHTOB, CTENIEHH OKHCJICHHS AaTOMOB B COCAMHCHUSX. 3aBHCHMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, CTeneHH OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TmoyiyueHHe. KauecTBeHHblE peaKIMM Ha KaTUOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

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

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3y4eHUue OCOOCHHOCTEN B3aMMOJECHUCTBUS OKCUAOB KaJbLIUS W HATPUS C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB IIOIYYEHHS THUAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMN HA HOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanue aMm(poTepHBIX CBOMCTB THUAPOKCHA ATIOMUHHUSA, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuaibl, 00JaCTH MX NMPUMEHEHHUs. be3omacHoe HCHOJb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XUMHUYECKUX DJIEMEHTOB M UX COCIUHEHUH sl PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
0o0pa30BaHUs KUCIOTHOTO JOXIsS, U3yUYCHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U llepuoanueckast cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XMMHWYECKUX AJIEMEHTOB U UX COCIMHEHUN B TIEPUOJIaX U TpymIiax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buabl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanms XUMHUECKHMX pPEAKIUHA 1O Pa3IUYHBIM  TMPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XHUMHUYECKHUE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJIEHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS dYepe3 HCIONB30BAHUE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, DKCIIEPUMEHT, MOJEIUPOBAaHUE, U3MEPEHUE, MOJEIb, TEXHOJIOIHS,
MaTepualbl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTAUIMUECKHUX) TeI,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, ab(a-, 0eTa- U raMMa-u3ayueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0To CBETa B CIIEKT.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEPAJIbHBbIC  yIOOpPEHUsl, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MHUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI, IJIAHETA 3EMIJIS.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS  CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUI0, MOHMUMAHHWE 3HAYCHHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, TNPOSIBIEHWE KOMMYHUKATHBHOW KYJIbTYpPhl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCThH OIICHMBATh CBOE IMOBEICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJEACTBUM
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 PAa3BUTHS KaXXJIOr0 YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTelIbHAs MOTHBAlUS W WHTEPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKUMU BEIIECTBAMH B YYEOHBIX U )KU3HEHHBIX CUTYyAIIUIX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTEeCTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEI0BATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpY’)Karollel cpelibl; OCO3HaHWE TIJI00AbHOTO XapakTepa HSKOJIOTHYECKUX
npoOJeM U TMyTel UX PEelIeHUs; CIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, Uil PELIECHUS 3aJlad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHUE CBOEU POJIM KaK rpakJaHUHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBS3HU
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yNbTaThl 00YYAIOIIUXCS, OCBOMBIIHUX MPOTpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHEprusi, sSBJICHUE, HAy4YHBIH (PaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOPHUS,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JPYyTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMW, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh NPHEMBI JIOTHUYECKOTO MBINIJICHUS TPH OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEAKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
M3Yy4aeMBbIX TMPOIECCaxX M SBIICHUSX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTABICHUS — XUMUUYECKHUI 3HaK (CUMBOJI DJIEMEHTA), XUMUYEeCKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaegoBareJibCckue AeHCTBUA (METOAbl HAYYHOIO0 IMO3HAHUSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHATU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJISITH €€ TPOBEPKY; YMCHHS IPOBOJWTH HM3MEPEHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTUET O MPOJCIIAaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3IWYHbIC MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIME; NPUMEHATh MEXIpEAMETHbIe ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenus oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pPE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIH MPAKTUUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ JUajiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTPYIHUYECTBA (TPyNIIOBas KOMMYHUKAITHUA):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C JACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, ONPEACIATh KPUTCPHH TIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe YyHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOHpaTh COCO0 perieHust yueOHON 3a/1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00OOIIEHHUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co0Oi, YTO TO3BOJIIET PEAINU30BBIBATh YIIyOJEHHOE M3yYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyyJaroluecs: CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJAJETh PaCIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUAbl JEATEIbHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromerocs OyayT chopMupoBaHbI
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUYECKUW DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPONus, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COEJIUHEHUH,
MOJISIPHBIN 00BbEM, OTHOCUTENbHAS TJIOTHOCTh Fa30B, OKCU/I, KUCIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ah(dEeKT peakiuu; SAPO aToMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpPE;  DIEKTPOOTPUUATEIIBHOCTh, CTENECHb OKHUCJIEHHUS, OKHUCIUTEIN |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH 3TU MOHITUA MPU OMUCAHUU BEIIECTB U UX MIPEBPAILLCHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTEMICHb OKHUCIJICHHUSI AJIEMEHTOB B OWMHAPHBIX COCIUHEHUSX, MPUHAIJICKHOCTH
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METONAX
MO3HAHMS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JIEMOHCTPUPOBATh MOHMMAaHUE IEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoas» U «OobIIne
MIEPUOJIBI»;

COOTHOCUTHh 0003HAYEHUs, KOTOpble UMeroTcsl B Tabnuie «llepuoanueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACIPEICTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJacCUu(UIMPOBAaTh XMMHYECKHE DJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBa,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeIoBoMYy 3G (deKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IUYHBIX OTPACIAX MPOMBIIIJICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHUS W  BOCCTaHOBIICHUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TIPOLIECCAMHU, MTPOUCXOSAIIMMHA B MAaKpO- U MHUKPOMHUPE, OOBACHATD
NPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HWHCTPYKUUSMHU BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «OCHOBHBIE KIIACChl HEOPTraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTHOH, AaHUOH, DJJIECKTPOOTPULATEIBLHOCTb, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKkilusi, TerIoBor 3P heKT peakiuu, Mojib, MOJISPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIMH, OKHUCIUTENb, BOCCTAaHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (TMPUMHUTHBHAs KyOuueckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHWYECKON PEAKLINH, KaTaJIN3, XUMUUECKOE PABHOBECHUE, FJIEMEHTHI XUMUYECKOMN
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBlieHUsI (hOpMYJ BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpeAEsATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQUHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJJTMYECKOW) B HEOPTaHWUYECKUX COCIUHEHMSIX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €0 IOHUMAHUE:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3zinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieJIeHUeM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUIOB) B MpeJieNiax MalbIX MEPUOJIOB U TJIABHBIX MOATPYIIL C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANpaBJICHHUS CMEUICHUS XUMHYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerIoBoMy 3(PQeKTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJSIDHBIX M HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOILIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALUN KUCIOT, IIeI0Yei
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJbI[U, AJIIOMUHHUH, KEI€30, ME/b, [IUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (lll, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamioB |A-IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (11 u 111));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIINe KHUCIOTHl XJIOpa, a30THCTast, OOpHas, yKCyCHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BJIMSTHUE Ha KUBBIE OPTaHU3MBbI, IPUMEHEHNE B PA3IMUHBIX OTPACISIX YKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbduT-, cymbpua-, HUATpaT- W HUTPUT-WOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATH U NMPOTHO3UPOBATH CBOMCTBA BaXKHEUIINX M3y4aeMbIX BEILECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUN B Pa3TMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pacTBOpPE, HAXOIUTh
npocTeiyo GopMyiTy BEIIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PAcUeThl O YPAaBHEHUSAM XMMHUYECKHMX PEaKIMi ¢ Y4ETOM HeAOoCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmomaTe mpaBwia  Oe3omacHoW — paboThl B jabopatopuu  IpH
WCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpYJOBaHUS, a TakkKe IMpaBuUiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIGKHCJIOrO Tra3a) W PEUICHUIo
OKCIIEPUMEHTAJLHBIX 3aJad 10 TeMaM Kypca, MPeACTaBIsITh Pe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHATHU3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBS3€i) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHue, H3MEPEHNE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIECHHBINH);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
NOSICHATh Ha MPHUMEPAX CIOCOObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSATEeIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSMU, KAaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 4 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 24 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 28

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 10 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 11 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 8 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 16 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 45

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 14 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicImTenbHo- 12 https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

Hroro mo paszery 26 Eggggg;;gﬁﬁmws?c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 7 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 6 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 12 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 6 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 9 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 10 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 12 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 37



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR ! https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 2
3 aXXHENIIINE METAIBI U UX COEANHEHNS 3 https://m.edsoo.ru/7f412636
Hroro mo pazueny 30
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 5 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro no pazgeny )
PesepBHOE Bpems 5 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuyeckue op
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Ipeamer xumun. Ponp XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u Bemecrsa. https://m.edsoo.ru/ff0d210c
5 [TonsiTre 0 MeTOaX MO3HAHUS B 1
XUMHH
[Ipencrasienue 0 HAy4YHOM O3HAHUU
Ha HYMIIUPUIECKOM YPOBHE:!
HaOJII0/IcHUE, U3MEpEHNUe, bubnuorexa [JOK
3 JKCIIEIIPUMEHT, MOJEIUPOBAHUE. 1 https://m.edsoo.ru/ff0d227e
[TonsiTrie 0 MeTogax paboOTHI C
XUMUYECKUMH BEIIECTBAMHU.
O6opynoBaHue NTKOIBHON
XUMUYECKOH 1abopaTopu.
[TpakTnueckas padora Ne 1 «IIpaBuna
4 paboThI B 1a00paTOpUU U PUEMBI 1 1 bubnnorexka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Yuctele BemecTBa 1 cMecu. CriocoOsl
5 . 1 Bu6nmoreka [LIOK
paszzenieHus cMecen
- https://m.edsoo.ru/ff0d26ca
6 CriocoOBbI pa3iesieHus cMeceit 1
7 [IpakTuueckas padora Ne 2 1 1 bubnnorexa [JOK

«Paznenenue cmeceii (Ha mpumepe

https://m.edsoo.ru/ff0d28c8
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OUYMCTKH ITOBApPEHHOM COJIN)»

8 ATOMBI U MOJICKYJIBI bubmorexa LHOK
Y https://m.edsoo.ru/ff0d2a6c
9 XUMHUYECKHUE AJIEMEHTHI.
X 3 bubmuoreka [JOK
10 MMHHACCKUE STCMCHTBL. SHAKH https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB
11 IIpocThle U CIOXKHBIE BELIECTBA buGnnorexa LIOK
p https://m.edsoo.ru/ff0d2a6c
BemecTBa MOJIEKYIIPHOTO U
12 bu6mmoreka [IOK
HEMOJICKYJISIPHOTO CTPOCHUS
https://m.edsoo.ru/ff0d2d50
13 ATOMHO-MOJIEKYJISIPHOE YUEHUE
3aK0H MOCTOSIHCTBA COCTaBa BEILIECTB.
14 Xumuyeckasi hopmyina. BageHTHOCTh
bubmuorexa [JOK
ATOMOB XMMHUYECKHX JICMCHTOB
https://m.edsoo.ru/ff0d2eae
15 OrnpeziesieHne BAJIGHTHOCTH aTOMOB B
OMHAPHBIX COCTUHEHHSIX
16 OTHOCcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHast Macca https://m.edsoo.ru/ff0d323c
17 MaccoBast 10711 XUMHYECKOTO
9JIeMEHTa B COCTMHEHUH
B . bubmuorexa [JOK
PIHUCIICHHA MACCOBOH JI01TH https://m.edsoo.ru/ff0d350c
18 XUMHUYECKOT0 dJIeMEHTa 1o (hopmyie
COETMHEHUS
19 KonnuectBo BemecTBa. MoJIb.
Momnspnas macca
B bu6mmorexa [IOK
3aMMOCBS3b KOJIMYECTBA BEIIECTBA, https://m.edsoo.ru/ff0d5230
20 MAaccChl U CTPYKTYPHBIX €IMHULL

BE€IICCTBaA
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21 duznyecKkue 1 XUMUYECKHE SBICHUS. bubmuoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
99 [Ipu3Haku 1 ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PeaKui https://m.edsoo.ru/ff0d3al6
93 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BbIuncieHus KOJIUYeCTBa, MacChI
24 BEIIECTBA [10 YPaBHEHUSIM
XUMUYECKHUX PEaKIuid Bu6nuorexa [{OK
BhIUnCIIEHUs KOJIUYECTBA, MACChI https://m.edsoo.ru/ff0d5708
25 BEIIIECTBA 110 YPABHEHUSIM
XAMHYECKHUX PEaKui
Knaccudukanuss XaMHUYECKHX peaKIui
26 (coenmuHeHHS, PA3TIOKEHHS, bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
27 sHIMKIoneauct. O6o0eHe u
cUCTeMaTH3aIus 3HAaHUH bubmaorexa IJOK
https://m.edsoo.ru/ff0d40c4
28 O6O6HVICHI/IG W CUCTEMaTH3alINs
3HAHUH
29 KonTponbHnas padora Nel no Teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
30 [TonsiTue oT razax.
Bo3nyx — cMech razos. CocraB bubnmoreka [JOK
31 BO31yxa. Kucimopox — anement u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
39 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK

KHCJIOPOJia (peaKIIuu OKUCIICHHUS,

https://m.edsoo.ru/ff0d4614
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ropenue). [lonstue 06 okcumax

33 Okcuusl
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
34 nabopaTopuu Zlqn OMBIH_IJ'ICHpHOCTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoa
TennoBoit 3¢ ekt XuMuIecKoi
peakuuu, MOHATUE O bubmumoreka [IOK
35
TEPMOXMUMHYECKOM YPaBHEHHH, FK30- https://m.edso00.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
Borurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIEeCTBA
BellecTBa, 00bEMa, MacChl 1O bu6mmoreka [IOK
36
M3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edso0.ru/ff0d5708
00BEMY, Macce peareHToB WiIH
MPOJYKTOB PEAKIUH.
TonnuBo (He(Th, yroiab U METaH).
37 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o Teme
38 «[Tonyyenue u coOupanue KUCIopoaa bubmmorexa [IOK
7 P poad, https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
Borurcnenus mo ypaBHeHUAM
XUMHUYECKON pPeaKIiK: KOJTNIeCTBa
BelecTBa, 00bEMa, MacChl 10 bubmuorexa [JOK
39
U3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edso0.ru/ff0d5708
00BEMY, Macce peareHTOB WITH
MPOYKTOB PEAKITUH.
bubnmnoreka [JOK
40 Bonopom — aneMeHT 1 ipocToe 1

https://m.edsoo.ru/ff0d4dd0
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BelecTBO. HaxoxaeHnue B npupojae

41 du3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4ddo

bu6mmoreka [IOK

42 IT

OFUITHE O KHCIOTAx 1 collix https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK

43 C .

OCTaB KHCTOT 1 cone https://m.edsoo.ru/ff0d50d2

44 CrniocoOslI nostydeHus BOAOpoa B bubnnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
Boruncnenus o ypaBHeHUAM
XUMHUYECKON PEaKIIUU: KOJINYECTBA

45 BEIeCTBa, 00bEMa, MAacCHI 110 bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/ff0d55a0
00bEMY, Macce peareHTOB UIIN
MIPOJIYKTOB PEAKIIUH.

[Tpaktuyeckas padora Ne 4 o Teme
46 «ITonmydenne u coOupaHue BoIOpoIa bubmorexa HOK
i N p AOPOAE, https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €r0 CBOMCTBY»

47 MounsipHblii 00BEM Tra3oB. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brranciaenus o0n€ma, KoIrudecTBa

48 BEIIIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK

. " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Brruncnenus o0bEMa, KOJIMUeCTBA
48 BEIIIECTBA r'a3a 10 €ro N3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
49 Boruncienust 00bEMOB ra3oB 1o bu6mmoreka [IOK

YpaBHCHHUIO pCAKIIMN HA OCHOBC 3dKOHA

https://m.edsoo.ru/ff0d5708
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00BEMHBIX OTHOILIEHHH Ta30B

50 Bona B mpupoze
p . bu6mmoreka [IOK

51 M3UYECKUE U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d587a
BOJIbI
CocraB ocuoBanuii. [Tousarue 00

52 bubmuoreka [JOK
WHAKATOpaX

- https://m.edsoo.ru/ff0d59e2

53 CocTaB OCHOBaHUM
Bopa xak pactBopuTens.

54 HackbliieHHble 1 HEHACHIIIICHHBIC bu6mmorexa [IOK
pactBopbl. MaccoBas 701 BEIIeCTBa B https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTrueckas padora Ne 5 o reme
«IIpuroToBiieHHE PACTBOPOB C bubnuorexa [JOK

55 R . . .
onpeAeNEHHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

Brrunciaenus ¢ UCIoilb30BaHIEM
56 TIOHSTHS «MaccoBas JI0JIS BEIIECTBA B bubmorexa LHOK
a B https://m.edsoo.ru/ff0d5eba
pacTBope»

57 Konrtponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KiaccupUKaus, bu6mmoreka [IOK

58
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
OKcuapl: cOCTaB, KiIacCuUKaIus, bubmuorexa [JOK

59
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA

60 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmotexa [JOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
61 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
62 OcHoOBaHHUS: COCTaB, KJIacCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
63 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
64 Kucnotsl: cocras, kinaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
65 Kucnotsr: cocraB, kitaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
66 [TosryueHne U XUMHUYECKUE CBOKCTBA bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
67 CHOCOéBII) HHOJIyT{)eHI/I?I, XHMHIIZ(I:)KHG bubmorexa LHOK
. https://m.eds00.ru/00ad9474
CBOMCTBA
Conu (cpeanue): HOMEHKIATypa,
68 CHOCOéBII) HI:)JIyq)eHm XHMI/IqZ(I:)KHe bubmmorexa [JOK
. ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Peenue
69 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
20 I'enernueckas cBsA3p MEXKY KilaccaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
71 I'eneTnueckas CBS3b MEXKIY KIacCaMHu bu6mmorexa [IOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
79 O06o01IeHne U cucTeMaTu3alus bubnmoreka [JOK
3HAHUHI https://m.edsoo.ru/00ad9ch2
73 KonTponpHas padora Ne3 mo teme bubnmnoreka [JOK
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"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeuHEeHUN"

https://m.edsoo.ru/00ad9ela

[TepBbIe MOMBITKY KIIACCHPUKAITUU

bu6mmoreka [IOK

74 LI
XUMHHCCKHX SIICMEHTOB. LIOHWATHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
[TepBbIie MOMBITKH KiIacCUPUKAITTN
75 XUMHYECKHX d1eMeHTOB. [lousitue o bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JICMCHTOB
[Tepunonnueckuii 3aKoH U
76 [lepuoanueckas cucreMa XUMHYECKUX bubmmorexa [TOK
pHOA https://m.edsoo.ru/00ada52c
sneMenToB /. 1. MenneneeBa
177 [lepuoasl, TPyHIIbI, HOATPYIIIELI bubmorexa [TOK
PHOZRL, TPY » OATPY https://m.edsoo.ru/00ada52c
78 [lepuoasl, TpyHIIbI, HOATPYIIIEI bubmmorexa [IOK
PHOZRL TPY » OATPY https://m.edsoo.ru/00ada52c
79 Crpoenne atomoB. CoCcTaB aTOMHBIX bubnnorexka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
ONEeKTPOHBI. DIIEKTPOHHAs OpOUTAIIb.
80 DHepreTH4ecKue YPOBHH U MIOTYPOBHHU bubmmorexa [TOK
P yp P https://m.edsoo.ru/00adaébc
aroma: S-,p-,d-opouTanu
CrtpoeHue IeKTPOHHBIX 000JI0UeK
. bubmuorexa [JOK
81 aTOMOB 3JIeMeHTOB [lepronnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTepucTuka XMMHUECKOTO
82 3JIEMEHTA TI0 €T0 MOJI0KECHHIO B bubnmnoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
83 3aKOHOMEPHOCTH U3MEHEHUS paguyca bub6nuorexa [IOK
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aTOMOB XUMHYCCKHX 3JICMCHTOB

https://m.edsoo.ru/00ada824

3nauenue [leproanyueckoro 3akoHa
JUISL pa3BUTUSI HAYKH U PAKTUKU. J1.

bu6mmoreka [IOK

84
N. MenaeneeB — y4€HbIi, I€1aror 1 https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBHbIil ypok. O0001ICHHE U
85 CI/ICTEMEITI/ISZP us 3HaHI/H;III / bubmorexa LHOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
PesepBubIit ypok. O6001IeHNE 1
86 CI/ICTZM&TI/IBZP ust ?,HaHI/H;1 / bubmorexa LHOK
B H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTtponsHast padora Ne4 o reme
87 «CTtpoenue atoMa. XuMHUUYECKast bubnuorexa [JOK
cBs3by» / Beepoccuiickas nmpoBepoyHast https://m.edsoo.ru/00adb486
pabota
DIIEeKTPOOTPULIATETHHOCTh aTOMOB bubnuoteka [JOK
88
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
T .
89 HITTBE XHMITCCIOM CBASH https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
41
%0 OHA XHMITHCCKAT CBAsh https://m.edsoo.ru/00adac34
01 KoBasieHTHas nonasipHas XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
92 DIIEKTPOHHBIE U CTPYKTYpPHbIE bubnmoreka [JOK
(GhOpMYJIBI BEIIIECTB. https://m.edsoo.ru/00adaab8
03 KoBanenTHas HenossipHasi XMMHYECKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
94 CreneHb OKUCICHUS bubnmuotexa [JOK
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95 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuu https://m.edso0.ru/00adb076

96 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076

bu6mmoreka [IOK

97 OKHCIIMTEIIN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb076
PesepBusiit ypok. O60011eHNE U

98 CHUCTEeMaTH3alMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.eds00.ru/00ad9ch2
CBSI3b)»
PesepBusiit ypok. O60011eHNE U

99 CHCTEeMaTU3alMsl 3HaHUH 110 TeMe 1 bubmuorexa [JOK
«Ctpoenue aroma. X¥UMHUYECKas https://m.eds00.ru/00ad9ch2
CBSI3b»

100 1

101 PesepBHblil ypok. O60011eHNE U 1 bubnuoreka [IOK

102 cUcTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1 bubmmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
bu6mmoreka [IOK
3 CreneHb OKHCIIEHUS U BAJIGHTHOCTD 1
https://m.edsoo.ru/00adcade

4 Knaccudukanus 1 HOMEHKIaTypa 1 bubnnorexka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

5 Bupl XUMUYECKOI CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
3aBUCUMOCTb CBOMCTB BEILIECTB OT

6 THIA KPUCTAJUIMUECKOHN pEmIETKH U 1 bubmmorexa [TOK

P . p https://m.edsoo.ru/00adbac6
BHJIa XUMHUYECKON CBS3U
KonrtponsHast padora Nel no reme

7 «IToBTOpeHue u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca»

3 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakLuil o pa3IuyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0

9 Brranciienus mo TepMOXUMUYECKOMY 1 bubnmuotexa [JOK



https://m.edsoo.ru/00adb59e
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YPaBHEHHIO PEAKIIUU: TETIOBOTO
s dexTa XuMUIECKON peaKIuu 1o
KOJIMYECTBY BEUIECTBA, MACCE HITU
00BEMY MTPOPEArupPOBABIIETO HITH
00pa3oBaBIIECTOCS BEIIECTBA.

ITonsiTHE O CKOPOCTH XMMHUYECKOU

https://m.edsoo.ru/00adbch0

bubmuoreka [JOK

10 eakud. [ToHATHE O TOMOTE€HHBIX U
peakh https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHSIX
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.

1 @akTOpPBI, BIUSAIOIIKE HA CKOPOCTh bubnnorexa [HOK
XMMHYECKON PEAKIIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

12 @akTOpPHI BIUAIOIINE HA CKOPOCTh bubnuoreka [IOK
XMMHYECKON peakiuu https://m.edsoo.ru/00adbe9a

13 OKuCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIIUTHYECKON

14 nucconuanu. CUIbHBIE U clIa0bIe bubmorexa [JOK

’ https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
15 Honnrle ypaBHEHUS peaKIIui bubmorexa HOK
M p https://m.edsoo.ru/00add448
16 Honusle ypaBHEHUS peaKIIUil bubmorera [JOK
M p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
17 OCHOBAHUI B CBETE MPEACTABICHUN bubmorera [JOK
pv https://m.edsoo.ru/00add5d8
00 PIIEKTPOTUTUIECKON AUCCOIUAIIIH
18 XUMHYECKHE CBONCTBA KUCIIOT B bu6mmoreka [IOK

OCHOBAaHMH B CBETE NIPEICTABICHUN

https://m.edsoo.ru/00add5d8
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00 IIEKTPOIUTUICCKON AUCCOIUAIIIH

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

19 MIPENCTABIEHUNA 00 bubmorexa [IOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECCKON TUCCOIIUAITUU
20 Ilonsatue o rUAPOINU3E COJIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
21 ITonsatre o ruAPOIN3E COJIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4

99 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.

23 «Pemenne 3xcnepuMeHTAIILHBIX bubnmorexa LOK

p https://m.edsoo.ru/00addbfa
3a/1a4»

24 O06o001IeHre U cCHCTeMaTH3aIs bubmmoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12
KonTponbnas padorta Ne2 no teme

25 «IIIEKTPOIUTHYECKAS TUCCOIIMALIS bubmmorexa [IOK

p A THATI. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUH B PACTBOPAX)»
OO01ast XapaKTePUCTHUKA TaJIOT€HOB.
26 anjnquKlile CBEfICTBa Ha IIpUMeEpPE Bubmorexa ITOK
p P https://m.edsoo.ru/00addfe2
XJiopa
OO01ast XapakTeEPUCTHUKA TaJIOT€HOB.
27 XHL;HHCCKI:JC CBEﬁCTBa Ha IIpUMeEDPE bubmmorexa LOK
P p https://m.edsoo.ru/00addfe2
XJIopa
Xaoposogopoxa. ConsiHas KHCIOTA,
28 XI/IMII/)I‘-ICC;II/IS CEOﬁCTBa HOJIyYECHUE bubmmorexa LOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
29 [IpakTuueckas pabora Ne 2 o Teme bubnnorexa [JOK
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«Ilomy4deHue COnsTHOM KUCIIOTHI,
U3y4YECHHE €€ CBOWCTB)»

https://m.edsoo.ru/00ade348

ITonsATHA O KHCIOPOACOAEPKALLIUX

bu6mmoreka [IOK

30
KHUCJIOTaxX XJIOpOa U UX COJISX https://m.edsoo.ru/00addfe2
Boruncnenus no ypaBHeHUsIM
31 XUMUYECKUX PEAKIUi, €CIIM OJUH U3 bubmorexa LHOK
P ’ A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
39 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
33 OO01mmas xapakTeprcTHKa YJICMCHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
34 Haxoxnenue cepbl 1 €€ coeTuHeHU N bu6mmoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
35 CepoBonopo, ctpoeHue, pu3nueckue bubnuoteka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA,
36 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
Oxcupl cepbl. CepHasi KHCIIOTA,
37 ¢bu3nyeckrue 1 XuMUYeCcKre CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEaKLIUU, JIeXKAIINE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
. bubnmoreka [JOK
38 MOJTyYCHHUSI CEPHOU KUCIIOTHI.

XHWMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpelibl COeTUHEHUSIMU

https://m.edsoo.ru/00adec8a
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cepsl

39 Brruucnenne maccoBoit (00bEMHOI) bubmuorexa [JOK
JIOJIM BBIXOJ1a MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
40 Brruucnenune MaccoBoil 1011 BBIXOAA bubnmoreka [JOK
MPOAYKTA PEaKLIHU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprcTHKa SJICMEHTOB
41 VA-rpynisbl. A30T, pacpoCcTpaHEHHE bubmumoreka [IOK
B Ipupojie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOWCTBA
AmMHaK, ero Gu3nvecKue u
42 XHMHYECKHE CBOMCTBA, IMOJyICHUE U bubmorexa HOK
’ v https://m.edsoo.ru/00adf004
MIPUMCHCHUE
AMMHaK, ero pU3ndYecKue u
43 XHMHYECKHUE CBOMCTBA, MOJyICHUE U bubmorexa HOK
> OV https://m.eds00.ru/00adf004
MIPUMCHCHUE
ITpakTuyeckas padora Ne 3 o Teme
44 «ITonyuenue ammuaka, u3y4eHHe €ro bubmorexa HOK
. yi - 1Y https://m.eds00.ru/00adf180
CBOMCTBY»
45 Oxcuet azota (1, 11L11,1V,V). bubmmoreka [JOK
A30THCTas KUCIIOTa https://m.edsoo.ru/00adeeab
46 A3oTHas Kuciora, e€ Gpu3nIecKkue u bu6mmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U COJNEN
aMMOHHS B KaU€CTBE MUHEPATbHBIX
47 o0peHmiti. XUMHYECKOe bubmorexa HOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHMSIMU a30Ta
48 docdop. AnoTponHbIe bub6nuorexa [IOK
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moaudukammu docdopa.

https://m.edsoo.ru/00adf68a

dochop. Oxcun pochopa (V) u

bu6mmoreka [IOK
4
d bocopuas KHCHUOTa’ usuccie u https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyICHUE
Hcnons3oBanue pocdartoB B kKauecTBe
MUHEpaJIbHBIX yI0OPECHHI. bubnnoreka [HOK
50 .
3arpsi3HEHUE NPUPOIHOMN Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
51 Yraepon, ero aJuloTpOIHbIE bubnuorexa [JOK
Moau(pUKaIIMU U CBOMCTBA. https://m.edsoo.ru/00adfd9c
VYraepon, pacrpocTpaHeHIE B
52 pu z e gnsnzecxie Y XHMHYECKHE bubmorexa LHOK
PEPOJE, https://m.eds00.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
53 XAMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKHUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
N bubmuorexa [JOK
4
> ¥TOMbHAT KHCTOTA H €€ COMt https://m.edso00.ru/00ae006c
N bubnuotexa [JOK
55 h%
FOIBHAT KHETOTA H €€ COIH https://m.edso00.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
"[TonyueHne yriaekucioro rasa. bubnnoreka [JOK
56
KadectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
IIpupoaHbie HICTOYHUKHU
prpos bubmuorexa [JOK
57 YTJIEBOIOPOOB U UX POJIb B OBITY U

MPOMBIINIJICHHOCTH

https://m.edsoo.ru/00ae054e
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[TepBoHavabHBIE MOHATHS 00

58 OpraHUYECKUX BEIIECTBAX KaK O bubmoreia LOK
https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTIIepo/ia
59 Kpemuuii u ero coenuHeHus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
Oxcup kpemuus (1V), kpemHueBast bubmumoreka [IOK

60
KHCJI0Ta, CUIIUKATHI. https://m.edsoo0.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

61 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«Baxaene HeMeTaIbl i UX https://m.edso0.ru/00ae0bf2
COCIUHCHHS»

KontponbHas padota Ne3 no teme
62 «BaxkHennme HeMeTaUIbl M UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHS»
OO61mas xapakTepuCcTHKa XUMUIECKUX

63 3JIEMEHTOB — METAJJIOB Ha bubmuorexa [JOK
OCHOBaHMH uX noJyioxenus B [ICXD https://m.edso0.ru/00ae103e
J.1. Menneneena.

OO61mas xapakTepuCcTHKa XUMUYECKIX
3JIEMEHTOB — METAJLJIOB.

64 Mertanuueckas CBsi3b U bubmuorexa [JOK
MeTaJUINYeCKas KpUCTaaInyecKas https://m.edso00.ru/00ae103e
pemérka. Pu3ndYecKue CBOMCTBA
METAIIJIOB
XUMUYECKHE CBONCTBA METAIIIIOB.

65 DNEKTPOXUMHUYECKUN PsijL bubmmorexa LIOK

N https://m.edso00.ru/00ael1156
HaIpsHKEHUH METaJIoB
66 DNEeKTPOIN3 PACIIaBOB M PACTBOPOB bubnmuotexa [JOK

COJIEH KaK OJIUH U3 CII0CO00B

https://m.edsoo.ru/00ael1156
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IMMOJIYUYCHU A MCTAJIJIOB.

OO6mue crmocoOb! MOTyIeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

67 ABHEHUSIM XMMHUYECKUX PEaKIni bubmmorexa [JOK
P peartuti, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPKUT
MIPUMECH
68 [ToHsATHE O KOPPO3UH METAJLIOB bubmorexa LHOK
PP https://m.eds00.ru/00ae1278
69 Paznuynble TUIIBI BBIYUCICHUN 1O bubmuorexa [JOK
YPABHEHUSAM XUMHUYECKHUX PEAKIIAMN. https://m.eds00.ru/00ae1156
bubmuorexa [JOK
70
IesnoumEie MeTantE: https://m.edsoo.ru/00ae14b2
71 Okcuabl ¥ TUAPOKCUBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
79 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuoteka [JOK
KaJlus https://m.edsoo.ru/00ae14b2
73 [Ileno4Ho3eMeNbHBIE METAILIIBI — bubmorexa LIOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
74 Bakneiime coeIMHEHUS KaIbIIHS bubmorexa HOK
a t https://m.edsoo.ru/00ae15e8
75 Baxnetimme coeTMHEHUS KaJIbIIAs bubmorexa [JOK
a t https://m.edsoo.ru/00ae15e8
76 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
77 JKEcTKOCTH BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHHUS https://m.eds00.ru/00ae1886
78 [IpakTuueckas pabora Ne 6 o Teme bubnnorexa [JOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHUs"

79 Paznuunble TUIIBI BEIYUCICHUN 1O bubmuorexa [JOK
YPABHEHUSAM XUMHUYECKUX PEAKIIUM. https://m.eds00.ru/00ae1156
. bu6mmoreka [IOK
80 Admomuiil https://m.edsoo.ru/00aelc64
81 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
OO01mmas xapakTepucTHKa METaIOB b- bubnuorexa [JOK
82
rpynin (MoOOYHBIX MOATPYIIM) https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
83 AKeneso https://m.eds00.ru/00ae1d86
84 Oxcubl, TUIIPOKCUIBI U COJIU XKeye3a bubnnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
85 UyryH U cTajb — CIUTaBHI XKele3a bubmmorexa [JOK
https://m.edsoo.ru/00ae1d86
86 O06001IeHre U CUCTEMATU3AIIHS
3HaHUI
ITpakTruyeckas pabora Ne 7. Pemenue
87 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunorexa [JOK
«BaxkHeume MeTaiIbl U UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruucnenus cocraBa cmeceit ¢
88 WCIIOIb30BAaHUEM PELICHUSI CUCTEM bubmmorexa [OK
. https://m.edso00.ru/00ael1750
ypaBHEHUH.
Brruucnenust mo ypaBHEHUSIM
89 XMMHYECKUX PEAKIUH, €CITU OJUH U3 bu6mmorexa [IOK

pCarcHTOB JaH B M30BITKE WU
COIACPIKUT NPHUMECH. Brrunciaenus

https://m.edsoo.ru/00ael 750
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MacCOBOM J0JIM BbIXOJa IIPOLYKTA
peaxkuuu

O0001IeHYE ¥ cCUCTEMAaTU3 AL

90 .
3HaHUI
01 O0001IeHrEe U cUCTEMaTU3 AU
3HAHUU
KonrtponsHas pabora Ne4 o reme
92 «Baxueunnme MeTauIbl ¥ UX
COETUHEHUS»
93 BemecTBa 1 maTepuaisl B bu6mmoreka [IOK
MHOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo0.ru/00ae3f50
bubmuoreka [JOK
4 X
o HMHS 1 S70pOBLe https://m.edso00.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubnnoreka [JOK
95 .
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
96 Ponp x¥muu B pelieHun bubnnorexka [JOK
AKOJIOTHUECKUX MPOOIEM https://m.edso00.ru/00ae4270
97 be3zonacHoe uCIoib30BaHUE BEIIECTB bu6mmoreka [IOK
U XUMHYECKUX peakluil B ObITY https://m.edso00.ru/00ae4270
08 PezepBHblit ypok. O6o011eHNE U bubnuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
99 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
100 PesepBHblit ypok. O60011eH1E 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
101 PezepBHblit ypok. O0o00111eHNE U bub6nuorexa [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb?2
102 PezepBHblit ypok. O6o0111eHNE U bub6nuorexa [IOK
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https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHUX IOHSATHI: aToM, MOJIEKyJa,
XUMHUYECKUNA DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasl JIOJISI XUMAYECKOTO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
XUMHUYECKasl pPeakius, KIACCU(PUKAIMS PEaKIUh: PEaKIUu COCTUHCHHS,
peaKlMK Pa3yIOKCHUS, PEaKIMH 3aMEIICHUs, peakiuu oOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIuIoBOM J(P(dEeKT peakuu, pacTBop,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs KOHIICHTpAIlKsl) B pacTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHATHH U
' MIPUMEHSITh OTH TOHSATHUS TIPY OIIMCAHWUH BEIIECTB U UX MPEBPAICHUIN
13 MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEUIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMSI MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPENIETISATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECTMHEHUSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (M0 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY dPEKTY)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB
18 BBIUMCIISATH MAaCCOBYIO JIONIO XHMHUYECKOTO »diieMeHTa 1o (opmyrne
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOJbl TO3HAHUS — HaONIOCHNUE,
' U3MepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxHelme NpeICTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
21 PacCKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSITHH: OKCHI, KHCIIOTa,
' OCHOBaHHE, COJIb
59 ONpeNeNsaTh MNPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
' COCIMHEHHH 10 popMyIIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECCTBA
54 XapaKkTepu30BaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOMCTBA BEIIECTB

Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUsS XMMHYECKUX IIPEBPAILlCHU B
Pa3IMYHBIX YCIOBUSX

CJIeI0BaTh IPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCy10i U 1a00paTopHbIM
o0opynoBaHHEM, a Takke IDpaBWjiaM oOOpalleHusi C BellecTBaMu B
COOTBETCTBUM C HUHCTPYKUHUSMHU [0 BBINOJIHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), NMPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM pPacTBOPEHHOIO BEILECTBA, IJIAHUPOBATb M IIPOBOJUTH
XUMHYECKHE HKCIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IMIETIOYEH U
KHUCIIOT C MIOMOIIBI0 HHIUKATOPOB (J1akMyc, heHondTanent, METHIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo teme: «llepuoamyeckuii 3akoH u Ilepuoguyeckas cucTeMa XUMUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUMY

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHU1ICCKad
CBA3b, [oJsIpHasa u HCIIOJIAPpHAas KOBaJICHTHasA CBA3b,
QJICKTPOOTPUIATCIIbBHOCTL, HOHHAasl CBA3b, MOH, KATHOH, aHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOnauuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHYECKHMX DJIEMEHTOB: pa3jdyaThb TOHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmbici  Ilepuonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJI0KeHUs B [lepronnueckoi cucreme

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XxuMHuueckux oavieMeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHMS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsn  sapa, oOIlee YHUCIO AJIEKTPOHOBH  paclpeieieHHe HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

9 KVIACC

ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKUX COETMHEHUSX




Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHMYECKUX IOHATHI:  pacTBOD,
BIEKTPOJIUTHI, HEATEKTPOIUTHI, JIEKTPOJIUTUYECKAS JUCCOLUMALIMS, PEAKIIUN
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBEcHE, OOpaTHMbIe U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIHHU,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIN,
aM(pOTEpHOCTh, XUMHYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTHYECKAs),
KpUCTAJUIMYECKas PelI€TKa, CILUIaBbl, CKOPOCTh XUMUYECKOU PeakLuu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aWMOCBA3b OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MIPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTAaBJIATh ~ YPABHEHHS  AJICKTPOJUTUYCCKOH  JIUCCOLMUAIMHM  KHCJIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
oOMmeHa

PaCKpPbLIBATb CYHIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaKL[I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Temam: «HeMeramnel W HUX CcoeauHEHUsS» M «MeTamapl W HX
COCOAUHCHUSA

XapaKkTepu30BaTh (OMUCHIBATh) OOIMME M CrenuPUUIecKue XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
puUMepamMu MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAOIMINX CYHICCTBOBAHUEC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHX TMPEBPAICHUNA B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i 1 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSAMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKHX OIBITOB IO TIOJTYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOJUTH PEAKIIMHU, MOATBEPKAAIONINE KAUECTBEHHBIH COCTaB pa3IMYHbIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJOpPHI-, OpOMHUJA, HOIHI,
kapOboHat, ¢ocdar, cunukar, cyiabdar, THIPOKCUIUOHBI, KaTHOHBI
aMMOHHS, HWOHBI M3YYEHHBIX METAJUIOB, IPHUCYTCTBYIOIIHNE B BOJIHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonsaTui: IIJIK Bemectna;




KOpPPO3Hs METAJIOB

3.2

IPUMEHSTh OCHOBHBIC ONEPAIlMU MBICIIUTEIBHON JACSITEILHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00OOIICHNE, CUCTEMATHU3AIINIO, BBISBIICHUE TPUINHHO-
CIIEICTBEHHBIX CBS3CH — I U3YYCHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHWS — HAOIIOJIEHUE,
U3MEpPEHHE, MOJCIMPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YeIOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BellecTBa. Gu3nUecKrue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
Ilonsatue o Meromax mO3HAaHHMS B XUMHUH. YHCThle BemectBa U cmecH. CIocoObl
paszeneHus cMecei

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciioxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KomuuectBo BemecTa. Moisib. Monsipaas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUECKUX
COCJIMHEHU N

dusnueckue U XUMHUYECKHUE SBICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXPAaHEHHUS MACChl BEIIECTB. XuMUieckue ypaBHeHus. Kimaccudukamms XuMudeckux
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHUs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, € MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BaHUEM,
U3yuyeHHe U omnMcaHue (PU3NYECKHX CBOICTB 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmoneHne (usnueckux (IUIaBJICHME BOCKA, TasHHUE JIbJa, PAcTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAallusi BOJAbI) M XUMHUECKUX (FOpPEHHE CBEYH,
MIPOKaJIMBAHUE MEIAHON NPOBOJOKH, B3aUMOACWUCTBUE Mella ¢ KUCIIOTOM) SIBJIECHHUH,
HaONlo/IeHe W ONHCaHWE NPHU3HAKOB MPOTEKAHUS XHUMHUYECKHUX  peaKIHi
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTBI € XJOpUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMONICWUCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOoB pazneneHusi cmeced (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJNM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPKHEBBIX )

2.1

Baxnerime npencTaBuTeN HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B nmpupoje, pusndeckre 1 XuMU4eckue CBOICTBa (peakiuu
ropenus). Oxcunel. [Ipumenenne kucimopoga. CrocoObl MOTyYEHHUS KHUCIOpPOaa B
naboparopun M HpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUUECKOH PEaKIUU, TEPMOXUMHUYCCKHE YPaBHCHHUs, JK30- U
OHJIOTEPMHUUYCCKHE peakiuu. TOIUIMBO: Yrojib W MeETaH. 3arps3HCHHUE BO3IyXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snmemeHT m mpocToe BemecTBo. HaxokaeHue Boaopona B IMPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00BEM Tra30oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIICHHBIE PAacTBOpPHlL. PacTBOpuMOCTh BemecTs B Boje. MaccoBas noust
BELIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA Bojbl. OcHOBaHUs. Poib pacTBOpoOB B
IpUpPOE M B JKU3HM uenoBeka. KpyroBopor BoJbl B MNpupoie. 3arpsi3HEHUe
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOL

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIC) W HECcoJIeoOpa3yrolue.
Homenkitatypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCHUIO0B. [lomydeHue
OKCHJI0B

2.7

2.8

2.9

OcHoBanus. Knaccudukamuss ocHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukamuss xucnor. Homenkmarypa kucnor. Dusndeckue Hu
XUMHUYECKHE CBoOicTBa KHCIOT. Psga aktuBHoctH MertamnoB H.H. bekerosa.
[TonydyeHnue KuCIoT

Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNUYCCKUX COGILI/IHGHI/Iﬁ

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeHNEe COJAEpKaHUsSI KUCIOPOJa B
BO3lyXe, MOJy4YeHHe, COOMpaHHe, PaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHre B3aMMO/ICHUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BOZHUKHOBEHUS U
MIpEeKpaIeHus: TopeHus (ToXxapa), 03HaKOMJICHHE ¢ 00pa3iaMu OKCHJIOB M OITUCAHHE
WX CBOWCTB, MOJYyYCHHE, COOMpaHKE, PAcIO3HABaHUE M M3YUYCHHE CBOHCTB BOJIOpPOAA
(ropenue), B3ammojelcTBue Bogopoma ¢ okcugom  meau(ll)  (Bo3zmoxkHO
WCIIOIh30BaHNUE BUIEOMATEPHAIOB), HAOMI0IeHNEe 00pa3IoB BEIIECTB KOJTUYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), ONMPEICICHUE PAaCTBOPOB
KHCIIOT W IMIeJIoYeld ¢ TIOMONIBI0 HWHAWKATOPOB, HCCIICIOBAaHUE OOpPa3IoB
HCOPraHNYCCKUX BEIICCTB Pa3IMYHBIX KJIACCOB, Ha6J'IIO)IeHI/Ie HU3MCHCHHUS OKpaCKH
WH/IUKATOPOB B PAaCTBOpaxX KHUCJIOT W IIEIOYeH, M3yYCHHUE B3aWMOJICHCTBHS OKCHIA
menu(ll) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, PEaKIHi
HEHTpanm3anuy, TIOJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHHI, BBITECHEHHE OIHOTO




MeTaJula JPYyruM U3 PacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TEeMe
«BaxHeinme KJ1acchl HEOPraHUYECKUX COCTUHEHUIN»

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cuctemMa XMMUYECKUX 31eMeHToB [I.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METalIbl, IaJOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHUIBl |
TUAPOKCHIBI

[Tepuonuueckuii 3akoH. llepumomgmyeckas cucremMa Xumudyeckux siaeMeHtoB J[.H.
MenpneneeBa. Koporkomepuoanas W MHHonepuonaHas ¢opmel Ilepuoaudeckoit
cucrembl xumuueckux odsemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymibl.
Du3NUeCKuil CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3oromnbl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKa XHMHYECKOIO OHJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTH  HM3MEHEHHs  paauyca aTOMOB  XHMHUYECKHMX  DIIEMEHTOB,
METANIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IpyNIaM MU NepUoJaM. 3HAYCHHE
Ilepuoguueckoro 3akoHa u Ilepuonnyeckoi CUCTEMBI XMMHUYECKHUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas — (mosisipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

3.7

Crenenbs okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOIIGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEIO0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema XxuMuueckux siemeHToB [[.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XAMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOJOB, KAIHS, KAIBIUA U UX COCITUHEHUN B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHoanUecKOil CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs). XMMHUUECKHE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKLIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUECKHE PEaKlUU, TePMOXUMUYECKUE YPAaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW peaKIK1

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrtue o
TOMOTEHHBIX M TE€TEPOTrCHHBIX peakuuAx. IloHATHE O XMMHUYECKOM pPaBHOBECUMU.
@DakTOppl, BIHAKOIIME HA CKOPOCTb XHMHYECKOW pEaKUUU U  IIOJIOKEHUE
XUMHUYECKOI0 PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIﬁ OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHJIAMH
xuMuyeckon cBsizu. Crenenp auccounanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHOro oomMeHa. Y ciaoBus IpOTEKaHUS peaklMii HOHHOTO 0OMeHa, TIOJTHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COJei
B CBETE TMpEACTaBIeHUN 00 SIEKTPOIUTHUYECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MOoHBL. [IoHsTHE O THApONIU3E conen

1.7

XUMHYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpOIecca AUCCOLHUAIMM KUCIIOT, IeJouei u cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB); IPOBEJACHHE OIBITOB, HIUTIOCTPUPYIOIINX
MpU3HAKW MPOTEKaHUsl peaklHii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakIuu pas3ioKeHUs, COECTUHEHHS);
pacro3HaBaHHE HEOPraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peaklUuid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCINMHCHUA

OO0mas xapakTepucTuka ragoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne U (U3NYECKHUE CBOWCTBA MPOCTBIX BEIIECTB —
rajoreHoB. XHMHMUYECKHE CBOWCTBA Ha NpUMEpe XJopa (B3aMMOJEUCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, Ienodamu). XiopoBoxopoa. CoisiHas — KHCIIOTA,
XMMHYECKHE CBOMCTBA, MTOIYyUYECHHUE, TPUMEHEHUE. [[elicTBrE XJTopa U XJIOpOBOI0POIa
Ha OpraHu3M uesoBeka. BaxkHeilme XJI0pyu/Ibl U UX HaXOXKACHHUE B IPUPOJIE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOECHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIECHUS. A30T, pacpoCTpaHEHHE B IPUPOJIE, PU3NUECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoe. AMMHAK, ero (pU3HUECKUe U
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XUMHUYECKHE CBOMCTBa, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNsl Kiacca KHUCIOT M crneuuduyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMs B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XUMHUYEecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKkue U XUMHUUECKHE
cBoiicTBa, mnomy4yeHue. lcnonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
ynoopeHuit

OObmas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YTIJIepoA, aIOTPONHbIE MOIU(UKAIIH,
pacrpocTpaHeHHe B IMpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA. AJCOpPOIMS.
Kpyrosopot yrinepoaa B npupoze. OKcuabl yriepoja, ux GU3n4eckue 1 XuMUYeCKue
CBOWCTBa, [eHCTBHE Ha JKMUBBIE OpraHW3MBI, TMOJNyYeHHE U TPUMEHEHHE.
DKOJIOTHYECKUE TpOoOJIeMBbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumoresa
100aTBHOTO TOTEIJICHUST KIIMMaTa; MapHUKOBBIA 3P (GeKT. YTolbHas KUCIOTa U e
coim, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TOIYy4YCHHE W TIPUMEHEHHE.
KauectBenHast peakuus Ha KapOOHAT-MOHBL Mcmonb3oBaHHe KapOOHATOB B OBITY,
MeIMIHE, TPOMBIIIICHHOCTH U CETTLCKOM XO03HCTBE

2.6

[lepBoHavanbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Ux coctaB u xumuueckoe ctpoeHue. [loHsITHE 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoIax — U UX POJIH B )KU3HM 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWMCTBA, MOJTyYEeHHWE W TPUMCHEHHE.
Coenunenus kpeMHus B pupoje. O6mue npeacrabienust 06 okcuae kpemuus(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCIIOJIb30BAHHUEC B 6LITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakHEWIne CTPOUTENbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
IIEMEHT, ©OeToH, kene300eroH. IIpoGnembr  6Ge30MacHOTO  MCIOJIb30BAHUSA
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHUUYECKUH SKCIEPUMEHT: U3y4eHHe 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHI-UOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHHWS; ONBITHI, OTpaKaromme (QHU3MUecCKue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHHMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHUAIOB); O3HaKOMJIeHHE ¢ oOpa3uaMu XJIOpPHUIOB (TaJOreHUI0B);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIIOJeHUE Mpolecca OOyriIuBaHUS caxapa IMOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOWM  KHUCIOTBHI; M3YYEHHE  XHMHUYECKUX  CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MMPOBEJACHNE KAaUYECTBEHHOW peakIHuu Ha cynabgar-
WOH W HaONIOJCHHWE TpHU3HAKa €€ MPOTEKAHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THbIX M (pochopHBIX ymoOpeHHil; MmonxydyeHue,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklUui Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); U3y4eHUe MoJienei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  afCcOpOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM TPOTHBOTA3a; IOJNyYeHHE, COOMpaHHe, paclo3HaBaHUE W H3YyYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpPOBEIECHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MTPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW MPOMBINIICHHOCTH; PpEUICHHE SKCIePUMEHTANBHBIX 3a/ad IO TeMe
«Baxknelme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINMHCHUA

OOmast XapakTepUCTHKa XUMHMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHuss aromoB. CTpoeHue MeTamioB. Meramindeckas CBsI3b M MeTaJIMUECKast
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHUYECKUI psAJT HAIIPSKEHUN METAJNIOB

dusnueckue M XUMHUYECKHE CcBoiicTBa MeramioB. OOmmMe crnocoObl MOTy4eHUs
MmeTauioB. [IoHSATHE O KOpPpPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
koppo3uu. CruiaBsl (cTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

HlenquLIe MCTAJJIbI. IIOJIOXKCHHC B Hepno;mqecxoﬁ CUCTEME XUMHYCCKHX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha NpuMepe HaATpud U KaHI/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie MICIT0OYHBIX METAJIJIOB M UX COC}II/IHGHI/Iﬁ

[IlenoyHo3eMENBHBIE METAUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxoXxJeHue B npupoje. PU3nuecKue U XMMUYECKUE CBOMCTBA MAarHusl U KaJIbLUsl.
Baxueiimme coequHeHust Kaiublusg (OKCHI, THAPOKCHI, coyH). JKECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoit cucreme xumudeckux siaeMmentoB J[.M.
MenieneeBa; CTpoeHUE aTOMa; HaXxOXJIeHUEe B npupojae. Puznueckue U XUMHUIECKUE
CBOICTBa amOMUHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCHIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MenneneeBa; cTpoeHHEe aToMa; HaxoXKAeHue B npupoze. Ou3ndyeckue 1 XUMUYECKHE
cBorcTBa xene3a. Oxcuael, ruapokcuasl u cou xenesa(ll) u xxenesza(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMM; M3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJEHCTBUS OKCHJIA KaJIbLIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; TIpOIlECCa TOPEHHS jKejie3a B KHUCIOpone (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAaHNs KaYECTBEHHbBIX peaKIuil
Ha MOHBI (MarHus, KaJbIys, altoMuHus, 1uHKa, xenesa(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BMJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHUS M TUIPOKCHJA LIMHKA; pEIIeHUE
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

Hosble maTepuainsl 1 TeXHONIOruU. BemecTsa 1 Marepuaisl B IOBCEIHEBHOU KU3HU
4yeJoBeKa. XMMHUs U 30pOBbe. be3onacHoe MCHOb30BaHUE BEIIECTB U XUMHUUYECKHUX
peakuuii B 6bITy. [1epBast moMoIb pY XUMUYECKUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaroUleH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIA ra3, HedTh), HPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIAaBbI
METAaJUIOB, TOJUMEPHBIE MaTepHaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[IpencraBnenue:

11

0 TIO03HABAEMOCTH SIBIICHHUH TPUPOJIBI, IOHMMaHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HayKh Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIeld KyJabTyppl U MPAKTUYECKOU
JIESITEJIBHOCTH YEJIOBEKa B YCJIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAyK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH IS OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoOHAILHON IeATCIBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAaHHBIMH Ha JOCTUKXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJUT OOYYaIOUIMMCSI pacCMaTpUBaTh XUMHIO
Kak chepy cBoeil Oyaymiel MmpopecCHOHAIBHONU NEATEILHOCTH M CHIENaTh
OCO3HAHHBII BBIOOp XUMUU KaK MPOGUIBHOTO MpeaMeTa Mpu Mepexoie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHEUILINE XUMUYECKHUE TIOHIATHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IIPOCTOE U CII0KHOE BELIECTBO, OJHOPOJAHAS U HEOIHOPOIHAs
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJIApHAs MAaccChl, KOJIHYECTBO
BElIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH O00BEM, OKCHJ, KHCJIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKas PEaKIHs, pPEeaKIuu COCIUHCHHUS,
peaKIMK Pa3joKEeHHs, PEAKIMUA 3aMEIIEHHUs, PEaKIMu OOMEHa, TeIJIOBOM
s ekt peakiuu, SK30- U IHIOTEPMUUECKUE PEAKINH, PaCTBOpP, MacCcoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl J10JIs U MPOLIEHTHAsS
KOHIIEHTpallMsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIIOMN
aToMa, aTOMHas oOpOWTamb, paguyc aroma, BaJIGHTHOCTb, CTENEHb
OKHCJICHUSI, XUMHUYECKas CBS3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs |
HETOJIAPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAs CBSA3b,
KpUcTaJuTMdecKkass  pemeérka  (aTOMHas, HWOHHAsA,  METaUTHYecKas,
MOJIEKYJISIpHAsi), HOH, KATHOH, AaHHUOH, OJJIEKTPOJUT W HEIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT ~ AMCCOLMAINS,  peakIud  HOHHOro  oOMeHa,
OKHCJIUTENBHO-BOCCTAHOBUTEIBHbIE peakiuuu, OKUCITUTENh u
BOCCTAHOBUTEJIb, OKUCIEHHE U BOCCTAHOBJIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 00paTUMbIe U HEOOpAaTHMbIE PEaKIUl, CKOPOCTh XUMHUYECKON
peakuuu, katanuzarop, [1IK, koppo3ust meTanios, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoguueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIApHasa TEOpMHs, TEOpHUs
BHGKTpOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI‘/'IZ

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MUHEpAIbHbIE YAOOPEHHs, METAUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHUKOB YIJIEBOJAOPOJIOB (YIUi, MPUPOAHOIO
raza, He)TH) B OBITY, CEIbCKOM XO35HCTBE, Ha MPOU3BOJICTBE U MOHUMAaHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSMU JIPYTUX Y4€OHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBAThb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHUC HCIIOJIB30BATH ee
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHBHBIX 3aga4

Brnanenue ocHOBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOTO S3bIKa
XMUMUHU U COCTaBJICHHS (OPMYJT HEOPraHMYECKUX BEIIECTB, YpaBHEHUI
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBUAJIBHON )

YMeHne o0bsCHATD CBSI3b MOJI0KEHUs dieMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapPAaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUUYECKUX
DIIEMEHTOB (COCTaB W 3apsii  siipa, oOOIIee YHCIO JJIEKTPOHOB),
pacrpeeeHueM JJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOAOB, KaJUs U KaJbLUS

[IpencraBienue 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKUX
AIIEMEHTOB  (paguyc aToMa, JJIEKTPOOTPUIATENILHOCTh), TPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOB B [lepronnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMenue kinaccupuuupoBarh:

7.1

XUMHNYCCKHUE 3JICMCHTbBI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpeneirs:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHHUSI XUMHYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOAOPOA, rpaduT, aiMas3, KPEeMHHH,
9.1 asort, ¢ocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbI[UH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHWCJI€ MX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCHABI MeTayioB |—IIA
9.2 rpynm, antomunus, menu (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHCHHE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAaHUS XUMHUYECKHUX IMPEBpaIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA, B TOM
qucJie.
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WLUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIaccoB (TPYIIIT)
) HEOPraHWYECKUX BEIIECTB
104 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTE PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJTI0 XUMHYECKOTO DJIEMEHTA B COECINHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMi U HaXOJIUTh KOJIMUYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAyYHOTO IIO3HaHUs (HAOIIOJCHHE, H3MEpEHue,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHHUU BEIIECTB M XHUMHYECKUX
' SIBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMYy W MPEIJIOKUTH IYyTH €€
perieHus
129 0e301acHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYION U

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBuiIaMd 0€30MacHOTO OOpalleHHUs] ¢ BEIIEeCTBAMH, HCIIOJIb3YEMBIMH B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPOIHOM Cpelpl; MOHMMAaHHE Bpena
(omacHOCTH) BO3ACHMCTBUS HA >KUBBIE OPTaHU3MbI OMPEIEIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA HW OCYHICCTBICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKMMHU SIBICHUSIMH; OMBITHI, WJUIIOCTPUPYIOIIHNE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKUil

HU3YUCHUC crmoco0oB pasaciICHUsA cMmecelt

13.3

MOJIYYCHHEC KHCJIOpOda U HU3Y4YCHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHE YIJICKHUCIIOTO I'a3a U H3YUYCHUE CTO
CBOﬁCTB; MOJIYUYCHHNEC aMMHadKa U U3YyUCHUC CTO CBOWCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJied
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIMKATOPOB (JJaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpe/ibl B pACTBOPAX KUCIOT U IIeIoven

HCCIICAOBAaHNE U OIMMCAaHHUE CBOMCTB HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHHUC B3aHMOJEUCTBUS KHCIOT C METaljlaMHu, OKCHIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHEC OJHOIo McCTajlia
ApyrumMm U3 pacTtBopa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOICTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCeIICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-ICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyue HeMETaJUIbl U UX COCOIUHCHUA, «BaxkHelnme MeTaibl 1 uX
COCOAUHCHU S

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKMU Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBI: XJIOPHUI-, OpPOMUJ-, HOAUN-, CyIbdat-, Gocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adroMuHUs, kenesza (2+) u xeneza (3+), megm (2+),
ITUHKA

YMmenue:

141

NPEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBHIBOJIOB,
JI0Ka3aTeNnbCcTB, TrpadukoB ¥ TaOIMI M  BBIABIATH OMIIMPHUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCIKAY PCAIbHO Ha6JIIOIIaeMBIMI/I XUMHNYCCKUMHU
SBIICHUSIMA W TIPOIIECCAMH, MPOHCXOISAIIMMU B MaKpo- M MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BCIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCcTh aTOMOB XHMHUYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHas mMmacca.

OTHOCHUTENLHAS MOJICKYJIsIpHast Macca. MaccoBass 7071 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. Momsapuas wmacca. MonsipHbiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHUA

[Tepuonuueckuii 3akoH u Ilepuonmueckas cucrema Xumuueckux snemeHTtoB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmdeckas cucrtemMa XMMHYECKUX 3iemeHToB J[.M.
Menpneneesa. Ilepuonsr u rpynmbl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI JJIEMEHTA

2.2

2.3

Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKHUX A1eMeHTOB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB XMMHMYECKHX 3JEMEHTOB IMEepPBbIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUINIECKUX U HEMETAUTMYECKUX CBOWCTB) M UX COCIWHEHHH B COOTBETCTBHH C

ITOJIOKCHHUEM JJIEMEHTOB B HepnoaneCKoﬁ CUCTEME U CTPOCHUEM UX AaTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHas — (MOJsipHasT W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTtammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOW PEMIETKN U BUJIa XUMUYECKOM CBS3H

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKHUX  BCIICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeIUHEHUS

4.1

Knaccugpukanus M HOMEHKJIATypa HEOPraHMYECKHX COCJAMHEHHMH: OKCHI0B
(coneoOpasyrolmue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U HECOJIE00pa3yIolIne;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT (KHCIOPOICOAEPKALLUE




1 OECKHCIIOPOIHBIE, OMTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCThIX BEHICCTB-HEMCETAJLJIOB: BOJOPOJA,

42 XJIOpa, KHCIIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHUS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BEUIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJlisg, MarHusg W KajdbUus, aJIOMHUHMS, Kele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalJIOB
44 @u3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOJHBIX COECIUHEHUM HEMETaJJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUE cBOICTBa okcuaoB HemetawuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue okcumoB
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, umnka, menu(ll) u
xenesa(ll, 111). [ToxydeHrne OKCHIOB METAILIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allFOMUHUS, kKele3a, nuHKa). [lomydeHne ocHOBaHUM U aM(OTEPHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBAa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucinor. [lomyueHue
KHCJIOT
4.9 OO0me xuMHYecKue CBOMCTBa cpenHux conet. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJa, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, M0 N3MEHEHUIO
CTeNeHeW OKHCIEHHS] XUMUYECKHUX JIEMEHTOB
5.9 TennoBoil ApPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakuuud. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. DNEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3NIEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHUOHBL. JJEKTPOJIUTHI W
' HEINeKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThI. CTENEHb UCCOIHAITIHI
55 Peakiiuu nonHoro ooMeHa. Y ciaoBuUs MPOTEKaHUs peakiii HOHHOTO 0OMeHa, MOJIHbIE
' Y COKpaIIEHHbIE NOHHBIE YPABHEHHUS PEaKIINi
6 XUMHS U OKpY:Karollas cpena
6.1 BemectBa u Marepuanbsl B TMOBCEAHEBHOM JKM3HM 4YeJloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
MIOMOILB IIPYU XUMUYECKUX 0)KOI'aX U OTPABICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOoOJIeM. Y CHIICHHE MapHUKOBOTO A (dekTa, paspyiieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOIl, TJUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTrie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opMyiaM XUMHYECKHX COSAMHEHUM

7.2 Macchl (MaccoBOi) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA
Y4eOHUKU:
O.C. T'abpuensu, N.I'. Octpoymos, C.A. CnagkoB
Xumus 8 (yriay6nennsiii ypoBenb) Mocksa [Ipocsemenue 2025r
O.C. T'abpuensu, N.I'. Octpoymos, C.A. CnagkoB
Xumus 9 (yrinyOnenssiid ypoBeHb) Mocksa [Ipocsemenne 20251

METOIUYECKHUE MATEPHAJIBI J1JIS1 YUUTEJA

1. Xumus : Texgoaornyeckue kapthl K yueOHuky O. C. 'abpuensgHa « XUMHs. 8 KiIacey :
MeToauueckoe mocobwue / JI. M. Acanoa. — M. : JIpoda, 2018

[Tocobue npeaHa3zHaueHO IS YUUTENIe XUMUH, paboTaroUINX B 00111e00pa30BaTeIbHBIX
opranuzaisx no yueonuky «Xumus. 8 kiaace» O. C. I'abpuensHa. ComepKuT TEXHOIOTUIECKHE
KapThl YPOKOB, B KOTOPBIX MPeACTaBICHBI 0000IIEHHBIE TUIAHUPYEMbIe 00pa30BaTEIbHbBIE
pe3ynbTaThl (IpeIMETHBIC, METANPEAMETHEIC, TUYHOCTHBIC), OpraHU3aIMOHHAS CTPYKTYpa U XOJI
YPOKOB.

Hcrounux:_https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

1. XUMHS . TEXHOJIOTHUECKHE KapThl K V‘I66HI/IKV 0. C. Fa6DI/ICJIHH8. «XuMHA. 9 Kmaccy

METOANYECKOE mocobue / JL. . AcaHoBa. — M. : Jpoda, 2018

[Tocobue mnpemHazHadeHoO g YyduTelded XUMUHU, paboTaromUX B 00IIE00pa30oBaTEIbHBIX
opranuzanusx mno yueOHuky «Xumusa. 9 xkmace» O. C. Tabpuensna. Comepxut
TEXHOJIOTUYECKHE KapThl YPOKOB, B KOTOPBIX MPEACTaBIEHB OOOOIIECHHBIE IIAHUPYEMbIE
oOpa3oBaTeNbHbIE pe3yIbTaTel (npenmerHsle, METaIpeIMETHEIE, JUYHOCTHBIE),

OpraHu3aIloOHHas CTpYKTypa u X0[Q YPOKOB.

Ucrounuk: https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-karty-gabrielyan/

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
. https://edu.gov.ru/ — caiit Munmnpocserienus: PO.

. https://edsoo.ru/ — caiit «EnuHoe comepikanue 00IIero 0opa3oBaHUsM).

http://samregion.edu.ru — caiitr MunucTepcTBa 00Opa3oBaHHS ¥ HAyKH
Camapckoit o6sacTu.

. http://obrnadzor.gov.ru/ — ®deaepanbHas cayx0Oa 1Mo Haa30py B chepe
0o0pa30BaHUs U HAYKHU.

. www.fipi.ru —®enepanbHbIii WHCTUTYT MEIarOTHICCKIX U3MEPCHUM
(OUIIN).
. https://edsoo.ru/constructor/ — KorctpykTop pado4mx mporpamm.

. http://www.prosv.ru — caiit u3narenbcta «IIpocBerieHne.
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