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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XHMHH OCHOBHOTO o0OIIero oOpa3oBaHHs (YrITyOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0 u denepanbHoit paboueil MporpaMMbl M0 y4eOHOMY MpPEIAMETY
«Xumus», B cooTBeTcTBUM ¢ KoHIenmuen mnpenogaBaHnus ydeOHOro mnpeamera
«Xumus» B 00pasoBaTeNbHbIX oOpraHuzamusx PO (2019 1), OCHOBHOM
o0pa3oBaTeabHOM MporpaMmMbl OCHOBHOTO o011ero oopazosanuss MOY CII Ne 33,
a Takxe padoueit nmporpammel Bocnutanust MOY CIII Ne 33.

[IporpaMMa mo xumum pa3paboTaHa C IENbI0 OKa3aHHs METOIUYECKON
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMeTa, OIpeiessieT 00s13aTeNIbHOE PEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TE€MaM, pachpeleseHue 10  KjaccaM, PpPEeKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XHUMHHU C YY4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocobeHHOCTe oOyuaromuxcs. B mporpamme 1o XUMHMM — yYUTBIBAOTCS
BO3MOKHOCTH y4e€0OHOTO MpeAMeTa B peajn3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABATEIBHOW  JIE€SITEIIBHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COJEp KaHUSI.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY, HEOOXOAUMYIO JJIsl BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIOCOOHOCTEN U
MHTEpPECOB OOyYarouIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHs Ha YPOBHE CPEIAHEro
oO1mero oOpa3oBaHusI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, €ro MnpeAcTaBlICHUl O MAaTepUaJIbHOM E€AMHCTBE MHUpPA, BAXHYIO
pOJIb UTparoT (POPMUPYEMBbIE XUMHEN MPEICTABICHUS O MPEBPALLECHUAX SHEPTUH U
BEIIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATBHBIX MPOOJIeM YCTONYHBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBIPbEBOW, JHEPIETUUYECKOM, IPOIOBOJILCTBEHHOM
po0seM, MpoOIeMbI IKOJIOTHYECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
(bopMUPOBaHUSA KYJIBTYPBI IMYHOCTH 00YUaIOIIUXCs, MX 0011eH U (PyHKIIMOHAIBHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ, B (QOPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4aronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOU JIESTEeNIbHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(GUKON HAYIHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOJIbl U YEJIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHpPOBAaHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH 00YYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YETOBEKY, BHOCUT CBOM BKJIAJl B KOJOTHUECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpPaXECHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrnyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHMs OPUEHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIMOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CTpykTypa coAepKaHUs MPOTPaMMBI IO XUMHH C(POPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOTO Tonxona kK e€ m3ydenuro. CoaepikaHue CKIAIBIBACTCS U3 CHCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3THU CUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEAOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[lepuonuueckoro 3akona /.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YYEHHSI O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3U;

MPEICTABICHUM 00 DIEKTPOJIUTUYECKON JUCCOIMAIINY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B 0OCHOBY TeopeTHuecKuX 3HAHWUW IOJOKEHBI AMITMPUYECCKU ITOTYUCHHBIC
dakTtbl. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJTHOTO YPOBHS
K JpyromMy W 0O0eCleunBalOT OOydJaroIIuMCcS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O00OJIACTH TPAKTUYCCKOTO TPUMCHCHHS
M3Y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  TMPOUCXOJHUT  C
WCITIOJIb30BAaHUEM 3HAHUHN U3 paHEee U3yUYCHHBIX YUeOHBIX MPEIMETOB: OKPYKAIOITUI
MHUp, OnoJiorus, (hu3nka, MaTeMaTHKa, Teorpadusi, TEXHOJIOTHS, HCTOPHS.

[Iporpamma oCHOBHOTO 0011ero 00pa3oBaHMsl MO XUMHUU (YriayOJIEHHBIM
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKH Y4eOHOrO MpeaMera W O00ECTeUCeHHE YCIENTHOTO
oOydeHHs Ha CIEQYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUsS XUMUH,
mupdepenunanuss  o0ydeHHUs,  BKJIOYAOmas  NOpPOPUIbHYIO  MOJATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B Ipo(UIbHBIX KJIaccax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CHIOCOOHOCTH MPU U3YUEHUH y4eOHOTO MpeAMETa, HEOOXOAUMBIE JJIs MPOIOJKEHUS
oOpa3oBaHUs U JATBHEHIIICH TPYIOBOH IESITEIILHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoiaéHHOro, mpo(UIBHOTO) H3Yy4EeHHUS OTISIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, 00JIACTH MPAKTUYECKOW EATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPUOOILIEHUU K HayYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OopMHpPOBaHUY U PA3BUTUHN MTO3HABATENILHBIX YMEHUI U CIIOCOOOB JIEATEIbHOCTH U
UX TPUMEHEHWU B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUM NpaBHJI 0€30IacHOro OOpalleHHs C BELIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

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

N3yyeHne XMMUM HApPaBICHO Ha JOCTUKEHHUE CIEYIOIUX LENICH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

(bopMHpPOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpA, KaK OCHOBBI JUIsl MOHUMAaHUS XMMHUYECKOW CTOPOHBI
SIBJICHUI OKPY>KAIOLIETO MUPA, OCBOECHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHHEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUH, PUMEHSITh UX TMPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeATEIbHOCTH;

pa3BuTHE Yy OOy4alolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHUX 3HAHUM B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIINH ), HEOOXOAUMBIX JJIS PA3TUYHBIX BUOB JI€SITEIbHOCTH.

Ha yrmy6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUsD OTBOAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 Jaca B HeJien0), Bcero 272 daca 3a 1Ba roja 00y4eHusI.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHUS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHbIe COCTOSTHUS
BemIeCTB. [loHATHE O TEOPETHYECKHX M SMIIUPUYECKUX METOJAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOI0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBienust 0 HAyYHOM MTO3HAHUU HA TEOPETUUECKOM YPOBHE: HaAyUHbIE (DaKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro ooOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOJHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIIBI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoOsl pasznenenus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmynna. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJE€HTHOCTH SJEMEHTOB IO
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENBbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 101 XMMHUYECKOTO DJEMEHTA B COEAUHEHUH.
Haxoxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMUYECKUX COeAMHEHUN. MoJisipHas macca CMeCH BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ NMPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakiui. 3aKOH COXPAHEHHSI MACChI BEILIECTB.
ATOoMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMHUYECKUX PEaKui (COeTUHEHUS, PA3JIOKEHNUS,
3aMmeleHusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBujiaMud paboTbl B Ja0OpaTopud W TIpHUEMaMu
oOparieHus ¢ 1abopaTopHbIM 000pyAoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBlieHWE BOCKa, TasiHUE JIbJIa, paCTUPAHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAallUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3AUMOJEHCTBHUE COJIbI WIM MEJa C COJITHOM
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMNPU3HAKOB TNIPOTEKAHUS XUMUYECKHX PpEaKIui
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapus,
MOJIYYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1€CTBUE
xene3a ¢ pactBopom conu memau (I1). M3ydenue cnocoOoB pazaeneHust cMeceit (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONKMCAHUE OIBITOB, WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3oB. CocTaB BO3ayxa. 3aKOH
ABorampo. MomsipHblii 00bEM ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUUYECKUX PEaKIUIX.

Kucinopon — anemMeHT W mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl Moy4YeHus: KUCI0po/ia B Jad0paTOpuu U NpoMbIUIeHHOCTH. [loHsATHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBolr 3p(}EeKT XUMHUYECKOW peakUuuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHJOTepMHUYECKUE peakiuu. TormBo. VMcnonb3oBaHue yrisi 1 METaHa B
KadyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u mpocroe BemecTso. Haxoxaenue Bogopoaa B IpUpozeE,
buznyecKkre U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE, ClocoObl noxydyeHus. [lonsrue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue coicrBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U T'a3000pa3HbIX BEIIECTB.
Crioco0bl BbIpaKe€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIAPHAsl KOHIIEHTpaius. Poiib pacTBOpOB B MpUPOAE U B KHU3HU
YyeJoBeKa.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapoiHas HOMEHKJIATypa OKCHAOB. TpHUBUAIbHBIC
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHiCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOACOJECPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUPO/JIie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBbI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aUMOICUCTBUE C KUCIOTAMH U IIEI0YaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUEe U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha NMpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COETUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAep KaHusl KUCIOpOa B BO3IyXE;

MOJIy4eHHe, COOMpaHue, paclio3HABaHUE U N3YUEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIeHUsI TOPCHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U OMKMCAHUE UX CBOWCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMOJeiCcTBrE BoAopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPAacTBOPEHHS BEIIECTB C  Pa3IMYHOM
PaCcTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEIEIICHNE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO MHAUKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIn3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMWI, BBITECHEHUE OJHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckass cucreMa XUMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne atromoB. XuMuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajljaxX, rajJoreHax, MHEpTHBIX (OJaropoAHbIX) raszax. OJIEMEHTbI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHONepuonHas Qopmbl Tabmunpsl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymibrn).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTUBHOCTS.
DNEeKTpOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKHE YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJNEKTPOHHBICE KOH(MUTYpAlMU W DJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacrmpeziefieHde D3JIEKTPOHOB IO SHEPreTUYECKUM YpPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM U nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMUMHUUYECKHUX 3JIEMEHTOB B MEPUOJAX U



rpynmnax. XapakTepUCTHKAa XWUMHUYECKOIO 3JEMEHTa [0 €ro MOJOXKEHHIO B
Ilepnonnueckou cucreme 1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB I Pa3BUTUA HAaykd W npaktuku. [[. V. MeHneneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOM CBS3H.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCICHUsI aTOMOB B OMHAPHBIX
coelMHEHUAX.  OKHCIHUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U pPACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEJIMPOBAHUE CTPOEHUS MOJIEKYJI IpPU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pEakluil (TOpeHue, peakliuu pa3ioKeHUsl, COETUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TIOHSATHI, IPUHATHIX B OTACIIbHBIX €CTECTBEHHBIX HayKax.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYYHBIN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHajlu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®uzuka: sBIECHUA NPUPOIbI, (U3UYECKUE SBJICHHUS, BEUIECTBO, TEIO,
(bu3nueckue BEIMYMHBI, EJMHMIBI H3MEpPEHHs, O0O0bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mporecchl 0OMeHa BEILECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTE€pPUAIbI.



9 KIIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuu). [locnenoBaTeabHOCTh 3aMOJIHEHUS JIEKTPOHHBIX OpOUTaNIe aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTAe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroma. CTeneHb OKHUCIEHUS U BAJEHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATEIBHOCT, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJAOM, KUJIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsl — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukanus XMMHUECKUX pEaKIMi MO pa3IuyHbIM NpU3HAKAM (110 YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMUKN. DHEPIeTHKA XUMUYECKUX PEaKUil.
TenmoBot >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXHMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHUus 1o
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XHMHYECKOM peakUuu. 3aKOH JICUCTBYIOLIMX Macc.
@DakTopbl, BIAUAIOIIAE HA CKOPOCTh XMMHUYECKOW PEaKIMH. DHEPrusl aKTHBALUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMemeHus
XUMHUYECKOTO paBHOBeCHA. PaKTOpBI, BIMSIOIIKME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3JIMYHbIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUNA 00 M3yYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE pEeaKLMH. OxucIuTenbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWATENIM U BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTaBieHHEe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNeKTpoJIUTHYECKAsT auccouranusa. XHUMHYECKHE pEakiuu B PacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoW3BENEHHE  BOBL
Bonoponusiii  mokazatens. MHaukaTopbl. DNEKTPOIUTHYECKAS IUCCOIUAIUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PeaKIil HOHHOTO OOMEHA.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWII M COJIEll B CBETE MPEICTAaBICHUH OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTBeHHbIE peakliMi Ha HOHBI.

I'mppoims conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB H
HeMeTasuioB (rpaduTa U anmMasa), CI0KHBIX BEIIECTB (XJIOpHUIA HATPUSs);

VICCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM pEaKUU OT BO3/IEUCTBUS
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUii;

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

IIPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOTO 0OMeHa (00pa3oBaHuE OCajiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MPUMEHEHUE UHIUKATOPOB (lakMyca, MeTUIopamka u peHondranenna) ais
ONpENIEIICHNS XapaKTepa Cpebl B paCTBOPax KUCIOT, OCHOBAHUN U COJIEH;

IIPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHUSI, COEUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEHIECTB C ITOMOLIBI0 KAaYECTBEHHBIX
peakuuii Ha UOHBI;

pElIeHHE OKCIIEPUMEHTANBHBIX 3agady 1o TeMaMm: «OKHCIUTeNnbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JIVCCOLAALTUSY.

Hemertanibl U MX coeinHEeHUS



OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (U3MUECKHUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOA Ha OPTAHU3M YeJloBeKa. BaxkHelme XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre 0 KuCI0poACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTEHNEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOWMCTBA). OKCHUIBI
Cepbl KAaK IPEICTABUTENIM KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa U €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMHUYECKUE PEAKIIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEHUS CEPHOM KHCIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOACTBE U CBA3aHHBIX C HUM MPOQeECcCUsX.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbPUT-
, cynbhua- u cynbdar-anuonsl. HaxoxaeHue cepsl U ee COeIMHEHUI B pUpO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (puanyeckue U XMMHUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (HU3UYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHUE U MOJIyUYeHHE B JIabopaTOpuun
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakius Ha HoHBI ammonus. Okeuapl azota (I, 11, 1, IV, V). Azotucras kuciora.
A3OTHas KHCIIOTa, €€ MOJdy4YeHHe, (PU3NYECKUe U XUMUYECKHe CBOICTBa (00IIHe Kak
OpeICTaBUTEN Kiacca KHUCIOT M creuu(puyeckue), NMpuMeHeHne. XHUMUYECKue
peakiuu, JieXKalire B OCHOBE MOTYYEHUsI a30THOM KUCIOTHI B MPOMBILIIEHHOCTH.



Hutpatet u HuTpuThl. KadecTBeHHBIC peaklMM HA HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYKAIOLIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMU, KUCIIOPOJIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢pusndeckue W XUMUICCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoga B mpupoe.
Oxcunpl yriaepoja, ux Gu3NUecKrue U XUMHUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBl, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
CBsI3aHHBIE C OKcHU1oM yriiepoja (1V). YronapHas Kuciiota v ee coju, ux pu3ndeckue
U XMUMHUYECKHE CBOMCTBA, TOJNlyueHHMe U  mnpuMeHeHue. KapOoHartsl,
ruApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakis Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepojia: yriieBoaopoasl (MeTaH, dTaH, TUJICH, alleTHJICH), 3TaHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U IMPOMBIIIEHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHUYECKHX BEIIECTBAX — JKMpax, OeiKax,
yIIAeBOJaX — M WX POJHM B JKU3HU dYeloBeka. EIMHCTBO OpraHMYecKux u
HEOPTaHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIOPOJOM, YTJIEPOJOM, TalOTeHaMH), MOJTyYeHUE U MPUMEHEHHUE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemuueBas kucinora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U IPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpoOmembr  G€30MacHOrO0  MCIIOJIL30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKM3HH.



bop. Ocobennoctu crpoerust atoma. OOIIHe MpeacTaBIeHUs 0 PU3NIECKUX U
XMMHUYECKUX CBOWCTBax. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMy MPUPOIHBIX XJIOPHUIOB (TAJIOTE€HUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COCTUHEHUN;

HaOMOICHWE  Tpoliecca  OOyIJIMBaHWSA ~ caxapa  HOJA  JICWCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4E€HHE XUMUUYECKUX CBOWCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIU HA CYTb(OUI-, CYIbPUT- U CYyIbhaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3lamMu a30THBIX U POCPOPHBIX YAOOPEHUM;

noJilyueHue, coOupaHue, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

IIPOBEICHHE KAaYECTBEHHBIX PEaKUUi HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

U3YYEHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

HoJlyuyeHue, coOMpaHue, pacro3HaBaHUE M M3YyYEHUE CBOWCTB YIJIEKUCIIOIO
rasa;

MPOBEICHHE KAuyeCTBEHHBIX pEaKIUi Ha KapOOHAT- W CUJIMKAT-UOHBI U
U3y4YeHHUE NMPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHUE B3aMMHBIX MPEBPAILECHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ o0Opa3llaMyd TPUPOAHBIX KapOOHATOB M CHIJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COEJIMHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTePUCTUKA XUMHUUECKUX 3JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUH UX I0J0KeHNA B [lepnonnueckoi cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa u crpoeHus aromoB. Metamisl A- u b-rpymnm.



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas pernieTka (MPUMUTHBHAS KyOndecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUNA psAl  HampsokeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmue CcrmocoObl MMOTYYEHUS METaJIOB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CraBsl (CTanb, YYryH, AIOpAIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIILIIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcuibl M THAPOKCUBI HATpUA U Kaus. [[puMeHeHne MIeT0YHbIX METAIJIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Ieproanueckoi cucteMe xuMuaeckux 3aeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJIeHue B npupoac. Ou3ndyeckue 1 XMMUUYECKUE CBOMCTBA MarHus U
KaJIbIusl. BaxkHeilre coeTMHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. Kpyrosopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIN: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynn (moOOYHBIX MOATPYII):
nonoxxkenne B llepuonnueckoirt cucreme xumuyeckux odnemeHtoB [J[. WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IPOBaAJIa» AIEKTPOHA HA
puUMepe CTPOEHHUSI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSTHUSI aTOMOB
d-3/IeMEHTOB, CTENEHU OKHCJICHHS AaTOMOB B COCAMHEHHUSIX. 3aBHCHMOCTD
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: CTpoeHHE aTOMOB, CTENEHU OKucieHus. OOmme KpaTKue
MPEACTABICHUS O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCITUTEISIMHU), 00 UX OKCHIaX, THIPOKCUAAX U



colisix, ux mpumeHeHuu. [IpeacTaBiaeHns 060 aMMHUAYHBIX KOMIUIEKCAx cepedpa u
Meu. KagecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuE aTOMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTtpoeHwe atroma, CTENEeHM OKHUCIeHUs. HaxoxaeHue B mpupoe.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peaKI[uu Ha KaTUOHBI xeesa (2+) u xkene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIoTHYECKHE MPOOIEMBI, CBI3aHHBIC C METAJLUTYPTHIECKUMHE MMPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJIICHUI:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICHCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
UCCIICJIOBAaHKME TPOIIECCOB AJIEKTposn3a pacTBopoB xyopuaa meau (I1) m woguma
KaJIHsl, KOPPO3UHU METAJUIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KallbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

M3Y4YEHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIbIIUS, )KECTKON BO/IbI;

M3YYEHHE MPOILIECCOB IMOJTYYECHHUS! TUAPOKCUIOB JKele3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHUE U OIMKCAaHWE OKpaIlMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u ruapokcuaa nuHKa;

pellIeHne IKCIIEPUMEHTATBHBIX 3a/1a4 Mo TeMe «BaxkHeiine MeTamibl U Ux
COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuaibl B MOBCEIHEBHOW KWU3HM 4YeEJIOBEKa. Baxnenime
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMoJb30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolps npu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

HoBeie Matepransl 1 TeXHOJNIOTHUH. [[pUHINIIBI «3€TT€HOU XUMUW.



OCHOBBI IKOJIOTMYECKONM TPaMOTHOCTH. XUMHUS M 370pOBbE. 3HAUYCHUE
W3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHECHHU NIl (yHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPOJIa, a30Ta, CEPBI, TAKEIBIX METaUOB. [loHsATHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENEIICHNE KHUCIOTHOCTH TMPUPOAHBIX BOJ, MOJCIHPOBAHHE IIpoIECcCca
00pa30BaHUs KUCIOTHOTO JA0XsS, U3yUYeHHUE €r0 BO3ACHCTBUS HA MaTEPUAIIBI.

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

[leproanuecknii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buabl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMHUUYECKOM CBSI3U.

Knaccudukanumsa XUMHUECKMX PpEAKIUN 10 pa3IMYHBIM  IpPU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpalllCcHU B
Pa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKONM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms conent. Peakuuu oxkuciieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  NUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemnbnie ceasu

Peanmnsanus MeXnpeIMETHBIX CBS3€d INPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (MPOIIECC), HAYUHBIN (HaKT,
TUIOTe3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiacCUdUKAIus, TEPHOTUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arpeTraTHBIE COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, KUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) Tell,
KpUCTAJUIMYECKas PeMIeTKa, 3JIEKTPOH, AP0 aTOMA, POTOH, HEUTPOH, MOH, HYKJIH]I,



W30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTh, alb(da-, OeTa- W raMMma-u3JIydcHHE,
IIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIJICKTPUKH, COTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIC3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH 3JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEBHOUN JEATEIbBHOCTH 00pa30BaTebHONM OpraHu3alliid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMATU3ALNH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMAaHUE 3HAUCHUSI XUMUUECKON HaAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IlIeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJbHBIX HOpPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCTh OIICHMBATh CBOE MOBEJICHUE W TIOCTYNKHW CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MPOU3BOJMUTENLHBIX CHJI OOIIECTBA B IIE€JIOM, POJM M MeCTa HayKH «XUMHUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTUSI MPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHWS U YPOBHA JalbHEHIIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJNIIOJIEHUsT TpaBui OE30MACHOCTH TpU  OOpaleHUuH ¢
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENbCKOM NEATENbHOCTH KAK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOIMMOCTH OTHOLIEHUS K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXaIOLEel Cpe/ibl; 0CO3HAHUE II100aTBbHOr0 XapaKkTepa 3KOJOTHYECKUX MPoOdIeM
U IIyTeN UX PeLeHUs; CHOCOOHOCTh MPUMEHATD 3HAHUSI, TOTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aay, CBA3AHHBIX C OKpYXKaloLled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaxxAaHWHA W MNOTPEOUTENs] B YCIOBHUSAX B3aUMOCBS3M IMPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1IET0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIICIOBAaHUE, DKCIIEPUMEHT U JIPyTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJL30BaTh TPHUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATUSIMH); aHAJM3UPOBATh,
CpaBHUBaTh, 0000mIaTh, BHIOMpPATh OCHOBaHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYECKUX PEAKIUH; yCTaHABIHBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 AaHAJIOTHH ); PeIaratb KPUTEPUU
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas (opMysia W YypaBHEHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BEIIeCTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISIBIATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1Ielb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEIACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLUY, HEOOXOAMMOM MMl BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTMU U pPa3IMYHbIE TOUCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHS HCIONIB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(pOpMaIue; MPUMEHATh MeXNpeAMeTHble (pu3nuecKkue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHOM MM MPAKTUYECKON pabOoThl, yueOHOTO MPOEKTA); B XOJ€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
(bOpMyIHPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOTHEHUS MPEIOKESHHOM
3a/auH.

2) ymeHusl y4eOHOTO COTPYIHUYECTBA (TPYNTIOBas KOMMYHUKAIIHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, OMPENeNsATh CBOIO pPOJb, PACHpEAeNATh 3aJadyd MEKIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh COCO0 perieHust y4eOHOM 3a1aui (CpaBHHUBATh HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENLCKOM 3a/1au; Ha OCHOBE MOJYYSHHBIX PE3yJIbTaTOB (hOPMYIHUPOBATH
00O0OIIeHUsI W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCOB,;
aHAJIM3UPOBATh PE3yJbTAaThl: COOTHOCHUTH CBOM JCHCTBHS C IUTAHUPYEMBIMH
pe3yabTaTaMu, OCYLIECTBISATh CAMOKOHTPOJNb JAEATEIbHOCTH; KOPPEKTUPOBATH
CBOIO JICSITETIbHOCTh Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BbIBATH YIIIYOJIEHHOE U3YYCHUE KaK B PaMKax OTJEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3allud HWHAUBUAYAJbHBIX 00pa30oBaTEIbHBIX
TPAEKTOPUIA, B TOM UYHUCJI€ UCTOJb3Yysl CETEBOE B3aUMOJIEUCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTh MaTE€pHUall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHSATUN U
METOJIOB, PEIIaTh 33/1a4r 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIMMKCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«X¥UMHM»; OCHOBBI HAYYHOTO MBINUICHUS, BB JACATEIHHOCTH IO TIOJYyYCHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHmy oOyuenuss ¢ 8 kaacce y oOydarorierocs OyayT copMHUpOBaHBI
CJICIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIyOJECHHBIM YPOBHE:

pPACKpBIBaTh CMBICI OCHOBHBIX XMUMHUUYECKMX TOHSTHUM: aTOM, MOJIEKYIa,
XHMHUYECKUN JJIEMEHT, METajlyl, HEeMEeTallJl, aJUIOTPOIHs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEIIbHAS TUIOTHOCTH T'a30B, OKCH/JI, KMCJIOTa, OCHOBAHHE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJIaccuUKaIys peakivii: peakiud COCIUHEHUs, PEAKIUU Pa3I0KEeHUs, peaKIuu
3aMelIeHUs, peaklu OOMEHa, 3K30- W JHJAOTEPMHUUECKHE PEaKIUH; TETJIOBOU



ah(dexT peakiuu; SAPO aToMa, AICKTPOHHBIM CIIOM atroMa, aTOMHAas OpOWTAIb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HENOJSpHas KOBAJICHTHAs CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIlecTBa B
pacTBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
3TU MOHSATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILICHUM;

UCITI0JIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOpMyYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTPENETATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX,
CTENIEHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OIpEIeIEHHOMY KJacCy COeIUHEHUH o (GopMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTAJIPO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJIE OJKCIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOJAX
UCCJIEIOBAHMS BEIIECTB U U3yUYECHHS] XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHM B Ileproauyeckoit cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynmna (b-rpynmna)», «Mainbie nepuoab» U «O0JbIITUE TEPUOIBD;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PACHPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE PEaKLMH (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEaKLUU BEIIECTB, 11O
TerIoBoMy 3G DeKTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJIEH, T€HETUYECKYIO CBSI3b MEXAY HUMH,



MOATBEPXKIAs TPUMEPAMHU  MOJICKYJSIPHBIX  YPAaBHEHHMA COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpPraHU3Max, UX NMPUMEHEHHE B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PACTBOPE, MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUA — HaOJI0JIEHUEe, U3MEPEHHE,
MOJICIMPOBAHUE, JKCIEPUMEHT (pEaIbHbId U MBICICHHBIM) — JJIi OCBOCHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCICHUS U BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (MeToA0M
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBACHATH
MIPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCHTh XUMUYICCKHE 3HAHUS CO 3HAHUSMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuIia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MTOCY/IBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa 0OPAIIECHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHEHHS J1a0OpPaTOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYYEHUIO U COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(BolOpoJia ¥ KUCJIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C OINPEICICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHCHUI,

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTIOYAFOITEH YMEHUs 0€3011acHOTO 0OpaIeHus C BEIIECTBAMU, UCTIOIb3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE TMPaBUJI MOBEACHUS B IEISIX COEpPEKEHUS
3JI0POBbSI 1 OKPY>KAIOIICH CPEeIbI.



K xoniy oOyuenus 6 9 knacce y oOydwaromerocs OyayT chopMupoBaHb
CJICYIOIINE MPEAMETHBIE PE3yJIbTAaThl U3yUYCHUS XUMHUHU Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, aHUOH, »3JEKTPOOTPULATENBHOCTh, CTEINEHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIUTENIb, BOCCTAHOBHTEID,
OKHCIICHHE U BOCCTAHOBJICHHE, DJJCKTPOIM3, aIOTponus, amM¢pOoTepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAas, MOHHAs, METANINYECKasi), MEKMOJIECKYISIPHbIC
B3aUMOJEHCTBUS (BOJOpPO/AHAs CBS3b, CUJIbl BaH-nep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTAUTMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOM peaklny, KaTalau3, XMMUYECKOE PABHOBECHE, JIEMEHThl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WLTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUH U IPUMEHSITh
9TH MOHSTHS IPY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCOUHEHUSIX, 3apsi] HOHA II0
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHU, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHUE:

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHY0 Gpopmy [leproauueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JIEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

BBIIETISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHOB) B Mpejesiax MallbIX MEPHOJI0OB M TJIABHBIX MOJATPYIIL C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JICKTPOJIMTHYECKON TUCCOIMaIiy, 3akona ['ecca
W €ro CJEICTBHIA, 3aKOHA JEWCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTH XHMHYECKOW pEaKlUd, HAMpaBJICHUS CMEMIEHUS XUMHUYCCKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO pPEareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHWH, TMOATBEpPXKAAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEP)KIAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIJIACCOB,;

pacKkpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUM pEaKIlfil, CyITHOCTb
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIIUH  TOCPEICTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCca 3TUX PEaKIni;

MPEICKa3bIBATh XapaKTEP CPe/Ibl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MAarHUM, KaJablIUH, ATFOMUHUH, )Kee30, Meb, IMHK, cepedpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepaucras, cepnas,
azoTHas, GocdopHas, yrojgpHas, KpeMHHEBas KHCIOTHI, OKCHUABI M THUAPOKCHIIBI
meTaioB |A—llA-rpynm, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOJMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyir, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMHMCHIBATH POJIh BAKHEHIITMX M3y4aeMbIX BEIICCTB B MPUPOTHBIX MPOIECCaX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITIOJIb30BAHUE JJIS CO3/IaHUS COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHU;

MIPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIONINE KaYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COCpPIKAIIUEecs B BOJHBIX PacTBOpPAx



WOHBI: XJIOpUA-, OpoMua-, nomua-, cyiabdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XWMHUYECKOTO 3JIEMEHTa MO (OopMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJNTH PACUETHI MO YPABHEHHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUU
XUMHUYECKOM MOCY/IbI U 000PYI0BaHUS, a TAKXKE MMPaBUiia 0OpaIlieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
IPaKTUYECKUX pabdOT MO MNOJYyYEHHUIO U COOMpPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMuaKa M yrieKHCIIOro ra3a) u perieHuIo SKCIePUMEHTAIBHBIX 33/1a4 10 TeMaM
Kypca, TMpEIACTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTOKa3aTeNbCTB, IPAPUKOB, TAOJIUII U BBISBISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OIEpPAlMU MBICIUTENBHOW JEATENbHOCTU (aHANIHU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHNWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpPUMEHATh  MpaBuja  0Oe30macHoro  oOpalieHuss € BEIIECTBAMHU,
WCITIOJIb3yEMBbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3JICUCTBHSI HA JKMBBIC OPTaHU3MBI OINPEJCICHHBIX BEIIECTB, MOSACHITH Ha
npUMepax CIocoObl YMEHBIIEHUSI U TPEJOTBPAIICHUS UX BPEIHOTO BO3JACUCTBHSA,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeJCTaBiIeHUsI O cdepax MpodecCHOHaTBLHON
JeSATEeITLHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
Uil Ipo(heCCHOHaNBHOM OpUEHTAIlMd U i OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



po(UIHLHOTO TIPEIMETa IIPH MPOJIOJDKEHUN 00YUICHHS Ha YPOBHE CPETHET0 O0IIero
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW IPOEKTHO-HCCIICIOBATEIBCKOW JEATSIBHOCTH
XUMHUYECKOH W XHMHKO-IKOJOTHUECKOW HANPaBJICHHOCTH, MPUOOPECTH OIIBIT
IPOBE/ICHUS YUCOHBIX MCCICIOBAHHUN B YCIOBHIX 00pa30BaTEeIIbHBIX OpraHU3allHi,
a TaKk)Ke opraHu3anuii (IIEHTPOB) JOMOJHUTEIFHOTO 00pa30BaHUs JICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 eCTGCTBOSHaHUHH 1 10 2 https://resh.edu.ru/subject/29/8/
MPAKTUYCCKOHN ACATCIbHOCTU
YyejoBeKa
B .
1.2 CHICCTRA T XHMIHCCIe 28 1 https://resh.edu.ru/subject/29/8/
peakiu
Wroro mo paszneny 38
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
B I . .
2.1 OSAYX. TIORATHE O Tasax 19 1 1 https://resh.edu.ru/subject/29/8/
Kucnopon. Oxcuabt
B Nl .
2.2 OROPOAL- LIOHATHE O 8 1 https://resh.edu.ru/subject/29/8/
KHCJIOTaX M COJISAX
Bona. P ! )
2.3 ona. Pacteopst. Tlonsthe 00 18 1 1 https://resh.edu.ru/subject/29/8/
OCHOBaHHSX
0] )
2.4 CHOBHPIC [TACCH! . 16 1 1 https://resh.edu.ru/subject/29/8/
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no paszneny 61

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XAMHYECKHUX 3JIEMEHTOB /[. 18 https://resh.edu.ru/subject/29/8/
N. Menaeneea. Ctpoenue
aToma
XUMHYECKAS CBA3b.
3.2 OKHUCIIUTEIIHHO- 16 https://resh.edu.ru/subject/29/8/
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Wroro mo paszneny 34
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 136

[10 ITPO'PAMME



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
IT 0 i
1.1 OBTOPCHHE I YIIYDICHHE SHAHHI O 8 https://resh.edu.ru/subject/29/9/
BCIICCTBE
O )
1.2 CHOBHPIC SaKOHOMeUpHOCTH MpOTeRaHit 14 1 1 https://resh.edu.ru/subject/29/9/
XUMHUYECKHUX PEAKITHIA
C) . .
13 ICKTPOTHTHHACCIDT ATCCOMHIALIL 14 1 2 https://resh.edu.ru/subject/29/9/
XUMHYECKUE peaklui B pacTBOpax
Uroro mo pazneny 36
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO61as xapakTepuCcTHKa ec )
2.1 THA XaPAKTCPHOTHIA XIMHITCCIIX 8 1 https://resh.edu.ru/subject/29/9/
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 10 https://resh.edu.ru/subject/29/9/
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 anemMeHToB VA-rpymisl. A30t, pochop u 12 1 https://resh.edu.ru/subject/29/9/
WX COeIMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2 https://resh.edu.ru/subject/29/9/
KpPEMHUU, UX coequHeHus. bop
Hroro mo pazaeny 43



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

Pazgea 3. MeTaauabl M HX COeTUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10 https://resh.edu.ru/subject/29/9/
3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 22 1 2 https://resh.edu.ru/subject/29/9/
Hroro no pazaeny 32
Pa3nes 4. Xumus n okpyxapmas cpeaa
BemectBa u Matepuaisl B )KU3HU
4.1 gegoBeka. OCHOBBI DKOJIOTHUECKON 5 https://resh.edu.ru/subject/29/9/
IPaMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 10 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Wroro mo paszneny 10
PesepBHoe Bpems 10
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO HACO O 136 4 1

I[TPOT'PAMME



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

o  Xumwus. 8-9 xnacc. YueOnuk (aBropsr O. C. 'abpuensn, U. I'. Octpoymos, C.A.

Crnankos).

METOAUYECKHUE MATEPHAJIBI 1JI51 YYUTEJIA

e [Iporpamma kypca xumum s 8—9 KiaccoB 00I11e00pa30BaTENLHBIX YUPEKIACHHUIH
(aBtropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

e Meroanueckoe nocodue. 8- 9xiacc (aBroper O. C. I'abpuensia, M.I. Octpoymos, C.A.
Cnaaxos).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

e https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/




