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INOACHUTEJIBHASA 3AIITMCKA

[lporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHMW K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
00pa3zoBaTeIbHOM TPOTPpaMMbl OCHOBHOTO OOIIIET0 00pa30oBaHusl, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe (emepaibHOW pabdodeil MporpaMmbl
BOCITUTAHUSA U C YYETOM KOHIEIIIMHU MPENOIaBaHusl yueOHOTO MpeameTa « XUMUs»
B 00pa3oBarenbHBIX opranu3anusx Poccuiickoii @enepanuu.

[lporpamma 1o xXuUMUU Ja€T TMpEACTAaBICHHE O LENsIX, OOIIell cTpareruu
oOy4yeHHUs, BOCIHUTAHHUA M PA3BUTUS OOYYAIOLIMXCS CPEACTBAMH Y4YEOHOro
npeaMeTa, YCTaHABIMBAET  00s3aTeIbHOE MPEeIMETHOE COJIep>KaHHUeE,
npelycMaTpUBAaeT paclpeliesieHue €ero mno KilaccaM W CTPYKTYpHpOBaHUE IO
pazesaM M TeMaM MpOorpaMMbl MO XUMHH, OINpPEACISET KOJIMYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUSI XUMUHM C  YUYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€M, JIOTMKU  y4eOHOro  MpOoIEecca, BO3PACTHBIX
ocOoOEHHOCTEH OOydYaronIuxcsi, ONpeAeNseT BO3MOXKHOCTH TMpeaMera s
peasi3aniuu TpeOOBAHMI K pe3ysibTaTaM OCBOECHHUS OCHOBHOHM 00pa3oBaTelbHOMU
nporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIETO 00pa3oBaHMUsl, a TAaKKe TPeOOBAHUN K
pe3ynbTaTaM OOy4eHUs! XMMUU Ha YPOBHE leJel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEIbHOM JEATEIBHOCTH OOYYaroIIEerocss IO OCBOEHUIO
y4eOHOI0 COJIepKAHUS.

3HaHUE XUMHH CIYXXUT OCHOBOW i (OPMUPOBAHUS MUPOBO33PECHUS
0o0y4aroierocsi, ero NpeiCTaBICHUN 0 MaTepUaTbHOM €IMHCTBE MHUPa, BAXKHYIO
poJib UTparoT (OopMHUpPYyEMble XMMHUEH MPEACTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrud U 00 SBOJIOLMM BEIIECTB B MPUPOJE, O MYTSIX PEHICHUS TIJI00albHbIX
npoOJeM YCTOMUYMBOIO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, AHEPreTHYECKOMH,
MUIIEBOM M AKOJIOTHYECKOM O€30MacHOCTH, MPOOJIeM 3IpaBOOXpPaHEHHUS.

HN3zyuyenue xumuu:

CHOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH Ui CaMOpas3BUTHS U
dbopMupOBaHUs KYJIbTYphI IMYHOCTH, €€ 0011el U (PYHKIIMOHATBHON I'PAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEM
0o0y4Jaromuxcs, HABBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JIesITEeNbHOCTH,
OKCIEPUMEHTAIBHBIX M HUCCIEJAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HH, TaK U B MPOPECCUOHATBHOMN NeATeIbHOCTH;

3HAKOMHUT CO CHEeHU(PUKONW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
[EJIOCTHOTO B3TJIsi[a HA €UHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4arOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHHUIO I[EHHOCTHOTO OTHOUIIEHUS K €CTECTBEHHO-
HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
obpaszoBaHue 00yUYarOIINXCSI.



JlaHHBIC HampaBJICHUS B OOYYCHUU XUMHUHM OOECTICUMBAIOTCS CIHEIH(PUKON
cojJep)KaHUsl ~ y4eOHOro mpeaMera, KOTOPBIM  SABISIETCS  TeJarordyecKH
aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKU XMMHUHU Ha OINpeAeIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYArONIUMHUCS CHCTEMbl INEPBOHAYAIBHBIX TOHSATUH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTIAEJIBHBIX 3HAUYUMBIX TOHSTHUM
OpraHM4eCKON XUMUHU.

CTpykTypa coaepskaHHsl TIPOrpaMMBbl MO0 XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CHUCTeMHOro mojaxoja k €€ mzyudeHuto. ConepkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUM 0 XMMUUYECKOM 3JI€MEHTE U BEILECTBE U CUCTEMbI MMOHITHI O XUMHYECKOU
peakiu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIHUITY
MOCJICIOBATEIILHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKUX MPEACTABICHUM
Pa3HOr0 ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCET'O0 €CTECTBO3HAHUS;

— [lepnonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XWMUM;

— YYE€HHUA O CTPOCHHU aTOMA U XUMUYECKOU CBSI3U;

— TMpEeAcTaBICHUN 00 JICKTPOIUTHUYECKOM JUCCOIMAIIMK BEIIECTB B
pacTBopax.

Teoperuueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHS K JPYroMYy, BBINONHSSA (YHKIMH OOBSACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXHOCTEN MPAKTUUYECKOIO MPUMEHEHUS U MOJYYCHUS
M3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl MO XUMHUHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IPEICTABIIEHUS] O XUMUYECKOW COCTABISAIOLIEN HAYYHOM KapTHUHBI MUPaA B JIOTHUKE
€€ CHCTEMHOW NPUPOJABI, LEHHOCTHOTO OTHOUIEHHWS K HAay4YHOMY 3HAHUIO H
METO/IaM TO3HAaHUs B Hayke. M3ydeHne XuMHUUM NPOUCXOIHUT C IPUBICUCHUEM
3HAHUN W3 paHee H3YYCHHBIX Y4eOHBIX mnpeaMeToB: «OKpyXaroluil MHupy,
«bunomnorus. 5—7 xkinacce» u «Pus3nka. 7 Kiacey».

[Ipy wu3yyeHHH XUMUU TPOUCXOAUT (POPMHPOBAHHE 3HAHMM OCHOB
XUMHUYECKOW HayKH KakK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOUW KYJIBTYPBI.
3amauya yuyeOHOro MHpeAMETa COCTOMT B (POPMHUPOBAHMHM CHCTEMBI XHUMHUYECKUX
3HAHUN — Ba)KHEUIIHNX (PaKTOB, MOHATHHA, 3aKOHOB M TEOPETUICCKUX TOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHW MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
npuOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TP M3YyYCHUH BEIIECTB M
XUMHYECKUX peakiuii, B (GOPMUPOBAHUN U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B YYEOHO-IIO3HABATEIBLHON H Y4eOHO-HCCIICIOBATEIIHCKON
JeSATeIbHOCTH, OCBOCHUU TMpaBWJI OE30MACHOTO0 OOpAaIllCHUS C BEIIECTBAMH B
TIOBCEIHEBHOM KU3HU.



[Tpu u3ydeHnn XMMHUH Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs Ba)KHOE
3HaYeHUE MPUOOPENn TaKue IEeNH, KakK:

— (opMupoBaHHEe UWHTEIUIEKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY HPHUHSATHIO PEIICHUM,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaThueckoe MpuoOIIeHue
o0y4JarIMXcsi K CaMOCTOSITENIbHOM MO3HABATEIbHON AESTENbHOCTH, HAayYHBIM
MEeTo/JaM TO3HaHUs, (GOPMHUPYIOUIUM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCIOBUM, CIOCOOCTBYIONIMX MPUOOPETCHUIO 00YUYaIOIIUMUCS
OTBITA Pa3HOOOpPA3HOUN NEATEILHOCTH, IMO3HAHWUS W CAaMOIIO3HAHWS, KITFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHITNI), MMEIONINX YHUBEpPCAJbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JIEATEIHLHOCTH,

— (QopmupoBanue oOmeld (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAy4YHOU
TPAMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHITH W OIICHUBATH SIBJICHUS
OKPYXAIOIIEro MHpa, WCIOJB3yS 3HAHUS W OMBIT, MOJyYCHHBIC MPU H3YUCHHUU
XAMHH, TPUMEHSTh WX TPH PEIMICHUH Tpo0JeM B TMOBCEAHEBHOW JXHM3HU W
TPYZAOBOU EATENBHOCTH;

— ¢opmupoBaHHEe y OOyYaOIMUXCA TYMAHUCTHYECKHX OTHOIICHUH,
NMOHMMAHMS IT[EHHOCTH XHMHYECKUX 3HAHWUW [JI1 BBIPAOOTKHA HSKOJOTUYECKU
1eJeCo00pa3HOTrO TMOBEJAEHUSI B OBITY W TPYJIOBOM JESATEIBHOCTH B LEIAX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYIKAIOLIECH TPUPOTHON CPELBI;

— pa3BUTHE MOTHUBALMU K OOYyYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYSCKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS ¥ HAMPABICHHOCTH JaTbHEHUIIIEro
0o0y4eHUH.

OO0miee 4YMCIO 4YacoB, OTBEAEHHBIX IS W3yYEHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctanisieT 136 dacos: B 8 kitacce — 68 1yacos (2
yaca B HefIeqt0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XUMHUYECKUE MOHATHS

[Ipenmer xumun. Poinb XuMuu B KU3HU 4desioBeKa. XUMHUS B CUCTEME HayK.
Tena m BemectBa. DU3NMUECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BellecTs. llonsATHe 0 mMeronmax 1mo3HaHUs B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3zieNieHus CMECeH.

ATOMBI M MOJEKYJbl. XHUMHUUYECKHE 3JIEMEHTbl. (CUMBOJIBI XUMHYECKHX
aeMEHTOB. [IpoCThIe U CI0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckass ¢opmyna. BaneHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAas Macca.
OtHOocHuTENBHAS MOJEKYJIApHasd macca. MaccoBas I0Ji1 XUMUYECKOTO 3JIEMEHTA B
COCTMHECHUM.

KommuectBo BemectBa. Moib. MonsipHast macca. B3auMoCBsI3bp KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHHIA.

PU3NYECKUE U XUMUYECKHUE SIBIICHUS. XUMHUUECKasl peakuys U €€ MPU3HAKU.
3aKoH COXpaHEHMsI MaccChl BemiecTB. Xumuyeckue ypaBHeHus. Kiaccuduxanus
XUMHUYECKHX peakiuii (COeIMHEHUS, Pa3JI0KEHUs, 3aMEIIICHHS, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBuiaMu pabOThl B JIaDOpaTOpuu U
npuémaMu oOpallleHus ¢ J1Ja0opaTOPHbIM 00OpPYAOBAaHUEM, U3YYEHUE U OMHUCAHUE
dbu3nyecKuX CBOWCTB OO0Opa3lloB HEOPraHMYECKUX BEILECTB, HAOJIOICHUE
dbu3nyeckux (IJIaBICHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJIEHCAIMs BOJIbl) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATUBAHHE
MEIHOM MPOBOJIOKH, B3aMMOJICMCTBHE MeJla C KUCIIOTOM) SBIICHUM, HAOII0ICHUE 1
ONHUCcaHue MNPU3HAKOB MPOTEKAHHS XUMUUECKUX peakluil (pas3jiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioxKEHHUE TUIPOKCUIIA
menu (II) mpu HarpeBanuu, B3auMoJEHCTBHE Kejae3a ¢ pacTBopoM conu meau (I1),
U3y4YEHHUE CIOCOOOB pa3liesieHuss CMEceil: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAaHUE,
BbINIApUBAHUE, JUCTWUISILUSA, XpoMaTorpadusi, MpoBeeHNEe OYMUCTKU MOBAapEHHOMU
coid, HaONIOJEHWE W  ONHUCaHUE  PE3yJIbTaTOB  NPOBEIACHUS  OIBITA,
WUIIOCTPUPYIOLIErO0 3aKOH COXPAaHEHMsI MaccChl, CO3JaHUE MOJEIEH MOJEKYI
(1mapocTep>KHEBBIX).

BaxHelmue npeacTaBuTe/ 1M HEOPraHMYeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — anemMeHT U mpocTtoe
BelecTBo. HaxoxxaeHnue kuciopoaa B mpuponae, (GU3MYECKHE M XUMHYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcupapl. [lpumenenuwe kucnopoaa. CrocoObl



NOJy4YeHUsl KHUCJIopoJa B Jaboparopud H TOpombliieHHOocTH. Kpyrosopor
Kuciopoa B npupojie. O30H — aIoTponHas MOAU(PUKALIUS KUCIOPOIa.

TenmoBoit 3 (PekT XUMHUUECKON pEaKIUH, TEPMOXHMHUUYECKHUE YpaBHEHUS,
DK30- M BHJIOTEPMUYECKHE peakuuu. TOMIMBO: Yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, YCHJICHHE MapHUKOBOT0 3 Pekra, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — nanmemeHTr u mpocrtoe BemectBo. Haxoxxaenue Bogopona B
npuposae, GU3MYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOOBI
nosydenusi. Kucinorel u conu.

Monsipabiii 005EM ra3oB. PacyéThl M0 XMMUYECKUM YPABHEHHUSIM.

du3nyeckue CBoMcTBA BOAbL. Boxa Kkak pacTBopuTeiab. PacTBOpBHI.
HacelllieHHbIE M HEHACBHILLIEHHBIE PACTBOPHL. PacTBOPMMOCTH BEMIECTB B BOJE.
MaccoBas 10Jis BELIECTBA B pacTBOpE. XUMHUUECKUE CBOWCTBA BOAbL. OCHOBAHMSL.
Posib pacTBOpOB B Npupoje U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arps3HeHue NpupoaHbIX BOA. OXpaHa U OUMCTKA MPUPOIHBIX BOI.

Knaccudukanus nHeopranmveckux coenumHenuil. Oxcuabl. Knaccudukarms
OKCUJIOB:  coyieoOpasyromue (OCHOBHBIE, KHUCJIOTHbIe, aM(OTepHbIE) U
HecosieoOpasyrome. Homenknarypa okcuaoB. @Puznyeckue H XUMUYECKHE
CBOMCTBa OKCUJIOB. IloiyyeHue OKCHIoB.

OcHoBanusi. Kiaccudukanusi OCHOBaHUN: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuH. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. Ouzudeckue u
XUMUYECKHE CBOMCTBAa KHCIOT. Psn axtuBHocTn MetawuioB H. H. bekerona.
[lonmy4yenue KUCIoT.

Comu. Homenkmarypa coneil. @U3NMUECKHEe U XUMUYECKHE CBOMCTBA COJIEH.
[lonmyuenue conen.

['eHeTnueckast CBsI3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumeHm:

KAUYECTBEHHOE ONPEACIICHUE COACPKAHUSA KUCIOPOAa B BO3AYXE, MOJIYUYEHHE,
coOupaHue, paclo3HaBaHUE M M3YyUYCHHE CBOWMCTB KHUCIOPOJa, HaOIOJeHUE
B3aMMOJCHCTBUS BEHIECTB C KHUCIOPOJOM H YCIOBHS BO3HUKHOBEHHS U
npeKpaiieHus ropeHus (moxkapa), O3HaKOMJIEHHE ¢ oOpa3laMyd OKCHJIOB H
OMHMCAaHUE WX CBOWCTB, MOJYy4YEHHE, COOMpaHHME, pPACIO3HABAaHWE U H3yuEHUE
CBOMCTB BOAOpoja (ropeHue), B3auMozeicTeue Boaopoaa c¢ okcuaom meau (1)
(BO3MOHO HCIIOJIb30BaHUE BUACOMATEPUAJTIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCClIeIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
PAa3IMYHOM PACTBOPUMOCTBIO, TMPUIOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA, B3aUMOJEUCTBUE BOJBI C METAJLIAMU
(HaTpueM ©  KanmblueM) (BO3MOXHO  HCIOJIb30BaHUE  BUIEOMATEPHUAIIOB),



UCCJIEIOBaHWE O0Opa3IOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJI0/IeHNe U3MEHEHUSI OKPACcCKU MHIMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
u3yueHue B3aumojaeiicTBusi okcuga meau (II) ¢ pacTBopom cepHOW KHCIIOTHI,
KHCJIOT C METaJUlaMM, PEaKkUUid HEUTPpAIM3alluM, IIOJyYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHCHHE OJHOIO METajyla APYIMM M3 PacTBOpPa COJIM, PELICHUE
DKCIIEPUMEHTAIBHBIX 3a7ay 1o TeMe «BaxHeumue KIacChl HEOPraHUYECKHUX
COEIMHEHUI.

HHepuoauvecknit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHue aTomMoB. XHMMHYECKAsi CBS3b.
OKHCJIUTE/IbHO-BOCCTAHOBUTEIbHBIE PeaKIUH

[lepBble MOMBITKH KiIacCUPUKAIUA XUMHUYECKUX 3ieMeHTOB. [loHaTtue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METALIbI,
rajoreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(pOTEPHBbIE OKCHIbI
Y TUAPOKCH/IBIL.

[lepnoanueckuii 3akoH. [lepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonmepuomnas u  JUIMHHOTIepUoAHass  (popmbl
[Tepuoanueckon cucreMbl xumudeckux snemeHToB . . Menneneesa. [lepuoabl
u rpynnbl. DUNYECKHN CMBICI TOPAJKOBOIO HOMEpPA, HOMEPOB IEPUOAA WU
TPYMIIBI JJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aTOMOB TmepBbiXx 20 XUMHYECKHUX  AJIEMEHTOB
ITepuognueckon cucrembl [[. 1. Menneneesa. XapakTepuUCTUKa XUMHUUYECKOTO
AJIEMEHTA MO ero nojoxeHuto B [lepuoanueckoii cucreme /1. M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSI paauyca aTOMOB XHMHUYECKHUX JIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyNIIaM U NEPUOAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckon CHCTEMBI XUMUYECKUX
DIIEMEHTOB JUIsl Pa3BUTHSA Hayku W npaktuku. [[. M. MeHneneeB — ydéHbBIM H
rpaXkJaHVH.

Xumuyeckass cBsA3b. KoBalieHTHass (MOJISIpHAsE W HEMOJISIPHAsl)) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBS3b.

Crenenp  okucineHusi.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe O0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aMMOJCHCTBUE
TUIPOKCUAA LMHKA C pPAacTBOPaMM KHUCJIOT U IIEJIOYEH, IPOBEACHHUE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  pEaKLUi
(ropeHue, peakiuy pas3ioKeHus, COCIUHEHMUS).

Mescnpeomemmuoie ceasu



Peanuzanpss MeXnpeaMETHBIX CBSI3€M MpPH W3YyYEHUM XMMHH B & Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATUM, SIBJISIOIIMXCA CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1re ecTecCTBEeHHO-HAYYHBIC MOHITHUS: HAYYHBIM (DAKT, rUNoTE3a, TEOpHUs,
3aKOH, aHaliu3, CHHTE3, KiIaccuukamus, MepUoJUYHOCTb, HaOIIOJEHHE,
AKCIIEPUMEHT, MOJICINPOBAHKE, U3MEPEHHUE, MOJICIIb, SIBICHUE.

du3nka: Marepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWJ,
W30TONBI, PaIUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsij], BEIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHeThl, 3BE3/bI, CoNHIIE.

buonorus: horocunTes, npixanue, bnocdepa.

l'eorpadus: armocdepa, ruapocdepa, MuUHEpadbl, TOPHbIE MOPOIHI,
MOJIE3HBIE UCKOIAaeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBO 1 XUuMHYeCKas peakuus

[Tepuonnueckuit 3akoH. [lepuoguueckas cucrema XuMUYECKUX JIEMEHTOB /.
. MengeneeBa. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MNEPUOJOB, KallMsl, KalblUs U UX
COCJIMHEHUH B COOTBETCTBUM C TMOJOKEHUEM »3JieMeHTOB B llepuomnueckoit
CHUCTEME U CTPOECHUEM HX aTOMOB.

CtpoeHue BeliecTBa: BUJbl XUMHUYECKON CBS3U. THUMBI KPUCTAINIMYECKUX
pem€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOU PEHIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanus m HOMEHKIaTypa HEOPTraHHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBa BEILECTB, OTHOCSIIMXCS K Pa3JUYHBIM KJaccaM HEOPraHUuYECKUX
COCIMHEHUH, TeHETUYECKAs CBSI3b HEOPIraHMYECKUX BEIIECTB.

Knaccudukanusa XuMu4ecKux peakiiuii o pa3nyHbIM MpU3HaKaMm (1o YUCITy
U COCTaBYy YYacTBYIOIIMX B pPEaKI[MU BEHIECTB, MO TEMJIOoBOMY 3 QeKTy, Mo
M3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYacTHIO KaTalu3aTropa). JK30- U SHJOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
ypaBHEHUS.

[lonatue o ckopoctH xumuuecko peakuuu. [lonarue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMUYECKHX peakiusax. [IoHATHEe O TOMOT€HHBIX U T€TEPOTeHHBIX
peakuusix. [lonstue o xaranuze. [loHsaTHe o XumMuueckoM paBHOBecuH. DaKTOpHI,
BIMSIONIME HAa CKOPOCTh XHMHYECKOW pEaKUUMU U IMOJO0KEHUE XUMUUYECKOTO
paBHOBECHS.

OKHMCITUTENFHO-BOCCTAHOBUTEIBHBIE  PEAKIUM,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTENBHO-BOCCTAHOBUTEIBHOMN peaKkIuu. Cocrasnenue ypaBHEHHI



OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HMCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOTUTHUECKON TUCCOLUALIUMU. DIECKTPOIUTHI U HEIJICKTPOJIUTHI.
KaTnoHnbl, aHMOHBI. MexaHu3M JHUCCOIMAIIMU BEIIECTB C PA3JIMUHBIMU BHUAAMHU
xuMHudeckon cBs3u. Ctenenp aucconuaiuu. CUibHbIC U CJIa0ble AIEKTPOJIUTHI.

Peakinu nonHoro oomeHa. Y ciioBus MPOTEKaHUS PEaKIIMd HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBaHMH W cCcoJiek B CBeTe TMPEACTaBICHUNA 00 DICKTPOIUTHICCKON
nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [IoHsATHE O TUAPOIU3E COJEH.

Xumuueckuit IKCnepumeHm:

O03HAKOMJICHHE C MOJICJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYeCKUX
BEIICCTB — METAUIOB M HEMETaIoB (rpaduTa W ajimasa), CIOXKHBIX BEIECTB
(x70puaa HaTpus), UCCIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMUYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOIPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JUCCOLMAIMKM KHUCIOT, IIEJI0o4ed U coJel
(BO3MOKHO  HCHOJIb30BAHME BHJIEO MaTepUaliOB), MPOBEICHUE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKA  MPOTEKAHHWsSI  peakluuid  HMOHHOTO  OOMEHa
(oOpazoBaHue ocajka, BbIJCICHHE Ta3a, o00pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUil
(ropeHue, peakiuu paslioKEHUsl, COCIMHEHMUs), pACO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IMOMOIIBI0 KAYeCTBEHHBIX pEakIMil Ha HOHBI, pELICHUE
AKCIIEPUMEHTATBHBIX 3a/a4.

Hemera/uibl 1 MX cOeITUHEHUSA

OOmas xapakTepucTuka TanoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHME CBOWMCTBA Ha MOpUMEpe  XJopa
(B3aMMOJICCTBUE C MeETaJJIaMH, HEMeTajjlaMH, IeiaodyamMu). XJIOPOBOIOPO/I.
ConsgHast KUCIOTa, XMMHUYECKAE CBOWCTBA, MOJIy4YEHHE, NpUMEHeHue. [leiicTBue
XJIoOpa U XJIOPOBOJAOpPOJA HA OpPraHu3M uejloBeKa. BakHeliiue XJIOpuUIbl U UX
HAXOXJICHHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucienusi. CTpoeHue U (PuU3HUECKHUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJUIOTPOITHBIE MOAU(DUKAIIMKI KUCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPO], CTPOCHHUE, (PU3MUECKHE H
XUMHUUeCcKrue cBOWMCTBA. OKCHUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kuciota, (uU3MYECKMe W XUMUYECKHE CBolcTBa (OOmmMe Kak
MpeACTaBUTEIs Kjacca KHCIOT U crenuduyeckne). XHUMHYECKUE pPEaKIIuH,
JeXKaIlue B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMONYYeHHUs] CEPHOM KHCIOTHI.
[TpuMenenue cepHoit KUCIOThl. CoM CEpHOM KUCIIOTHI, KaU€CTBEHHAs pPeakilus Ha



cynbdar-uon. HaxoxxneHue cepbl U €€ COEIMHEHMH B TMpUpoJe. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEeW Cpelbl COCIMHEHUSMH cephbl (KUCIOTHBIC HOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CITIOCOOKI €r0 PeI0TBPAILICHHUS.

OO6mass xapakTepucTuka 3JieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTEIEHU OKUCICHUA. A30T, paclpocTpaHEHUE B MPUPOJE,
dbuznyeckre u XuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHUaK, ero
bu3nUecKre U XUMUYECKHUEe CBOMCTBA, NOJydeHue U npuMeHeHue. Coau aMMOHUS,
uxX pU3NYECKHE U XMMHYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCJIOTa, €€ MoJydeHue, PU3UUYECKUEe U XUMUUYECKHE
cBoiicTBa (OOIIME KakK MPENCTaBUTENSl Kilacca KHUCIOT U cruenuduueckue).
Hcnonbs3oBaHMe HUTPATOB U COJEH aMMOHUS B KaueCTBE MUHEPaJIbHBIX
ynoopeHuit. XuMuuecKkoe 3arps3HeHre OKpYKarollle cpeibl COeAMHEHUSIMH a30Ta
(KUCIOTHBIE JOXW, 3arpsi3HEHUWE BO3JyXa, MNOYBBI U BOJ0EMOB). Docdop,
ajoTpornHble Moaudukanuu docdopa, GuU3MUECKMEe U XUMHUYECKHUE CBOMCTBA.
Oxkcun pocdopa (V) u pochopnas kucnora, Guzndeckrue 1 XUMUIECKUE CBOMCTBA,
nostyyeHue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YA0OPEHUI.

OO6mas xapakrepuctuka 31aeMeHTOB [V A-rpynmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE€  CTENEHU  OKHUCIEHUS.  YTJIEpoJd,  aUIOTPOMHbIC
MoAu(dUKAIIMKM, PpACIpPOCTPAaHEHUE B NpuUpoae, (U3NUECKHEe U XUMUUYECKHE
cBoiictBa. AncopOuus. KpyroBopot yriepona B npupoje. OKcuibl yriaepoaa, ux
dbuznyeckue M XUMUYECKHE CBOWCTBA, JEUCTBUE HA KUBBIE OpPraHU3MBI,
MOJIy4YEHUE U TMPUMEHEHHE. DKOJOTMYEeCKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHOM
yraepona (IV), rumore3a rio0albHOrO TMOTEIUVICHUS KIUMaTa, MNapHUKOBBIN
s ekT. YrompHas KACIOTa U €€ CONU, NX (PU3UUECKHE M XMMHUYECKHE CBOMCTBA,
nojiiydeHue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonbs3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTU U CEIHCKOM
XO3MCTBE.

[lepBoHauagbHbBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TAHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HCTOYHUKH YIJIEBOJIOPOAOB (Yrojib, MOPUPOAHBIN Ta3, HEPTH),
OPOIYKThl UX mepepadoTku (O€H3MH), UX POJib B OBITY M HPOMBIIIICHHOCTH.
[loHsiTe 0 OUONTOTUYECKU BAXKHBIX BEIIECTBAX: XKUPaX, O€NKaxX, yriaeBojax — U UX
poli B OKM3HM 4eloBeka. MarepuaibHO€ €IUHCTBO OPraHUYeCKUX M
HEOPraHUYECKUX COeIMHEHH.

KpemHuuii, ero ¢Qusnyeckue HM XUMUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumenenue. CoenuHeHUs KpeMHus B mnpupone. OOmme mnpeactaBieHusi 00
okcuze kpemuus (IV) u kpemuueBoit kuciore. CHIMKaATBl, UX UCIOJIb30BAHUE B
OBITYy, B MPOMBIIUICHHOCTH. BajkHeline cTpouTesabHble MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMpl 6e30MacHOTO HMCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPHUATIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpas3IioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI,
MPOBEJACHNE KAaUeCTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOJIOICHUE MPU3HAKOB
WX TIPOTEKaHWUs, OIbBITHI, OTpakarole (QU3NUecCKue M XUMHYECKHUE CBOMCTBA
rajjoreHOB M HUX COCAWMHECHUN (BO3MOXKHO HCMOJIb30BAaHUE BUJICOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpUJIOB (TaJIOTEHUIOB), O3HAKOMJICHUE C
obpasmamMmu  ceppl U €€  COCAUMHEHUAMH  (BO3MOXKHO  MCIOJIb30BaHUE
BUJICOMATEPUATIOB), HAOIOIEHUE TMpollecca OOyIIIMBaHUS caxapa Moj JAeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCIOTBI, HW3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBlIeHHOW CEpHON KHUCIOThI, MPOBEACHUE KAUYECTBEHHON peaKIUuU Ha CyJib(arT-
MOH M HaOJIOJIeHHUE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (U3UUYECKUMHU
cBoiicTBamMu aszora, ¢ochopa U UX COEAUMHEHUU (BO3MOXXHO HCIOJb30BaHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX yIOOPEHU, MOJTyUYEHUE,
cobupaHue, paclo3HaBaHWE MW M3YYCHUE CBOWMCTB aMMHUaka, MPOBEJICHUE
KaueCTBEHHBIX peakluil Ha MOH aMMOHUS U (PocdaT-UOH U U3yYEHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJIEUCTBIE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaAHUE BUJIEOMATEPUAJIOB), U3y4YeHUe Mozenei
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
MPOILIECCOM aACOPOILMHM PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NPOTHUBOrasa, MOJlydeHUE, COOMpaHue, pacrno3HaBaHUE U W3YUYCHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJICHUE KAaueCTBEHHBIX peakiuil Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3y4Y€HHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3as1a4 1o Teme «BaxHeilne HeMeTaulbl U UX COeTUHEHUS .

MeTansbl M UX coeIMHEHUS

OO0uras xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonmueckoit cucreMe xumuueckux synemeHToB J[. WM.
MenneneeBa u ctpoeHus atoMoB. CTpoeHne MeTaioB. MeTanuyeckas CBsI3b U
MeTaJUIMYecKasi ~ KpUCTAJNIMUecKass  pemérka.  DIeKTPOXUMHUYECKUU  Psij
HaMpsKeHU MeTauioB. Ou3nyeckre U XMMHUYECKUE CBOWCTBA MeTauioB. Oomiue
crocoObl ToNy4YeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Koppo3uu. CrjaBbl (CTaib, YYTYH, IIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY M IPOMBIIIJIEHHOCTH.

[Ilenounbie MeTasbl: nojgoxeHue B [lepuoanyeckor cucteMe XMMHUYECKUX
sanemenToB [l. . MeHneneeBa, CTpOEHHE MX AaTOMOB, HAXOXKJCHHE B IPUPOJIE.
dusznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUABI U



TUJPOKCUAL HaTpusi W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB W HX
COEeIMHEHU.

[llenoyHO3EeMENbHBIE METAUIBI MAarHMd W KaJblUHUM: TIOJIO)KEHHUE B
[Teppuognueckor cucreme xuMmuuyeckux anemMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3ndyeckue U XUMUYECKUE CBOMCTBA MarHus
U Kaublivs. BakHeiimume coeauHeHUs Kalblusg (OKCHA, THAPOKCH], COJIHN).
JKécTtkocTh BOABI U CIOCOOBI €€ yCTpaHCHMUS.

AntoMuHUH: noJiokeHue B Ilepuoauueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MeunneneeBa, CTpOEHUE aroma, HaxoxxaeHue B npupone. dusnueckue u
XUMHUYECKHE CBONCTBA alfoMUHMS. AM(DOTEpHbIE CBOWCTBA OKCUA U THUAPOKCUAA
ATIOMUHUS.

Keneso: nmonoxkenne B [lepuoanueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /.
. MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJAEHHE B mpupone. Pusnyueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcuabl, TuapoKcuibl U conu xenesa (1) u xenesa
(IIT), ux coctaB, CBOICTBA U MOTyYECHUE.

Xumuueckuit IKCnepumeHm:

O3HAaKOMJIEHME C oOpasllaMu METAIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEM B3aUMOJEHCTBHUS OKCHAA
KaJblUsl M HATPUS C BOAOM (BO3MOXHO HCHOJIB30BaHHE BHUJIEOMATEPUATIOB),
HCCJIEOBAHNE CBOMCTB >KECTKOM BOJbI, MPOIIECCAa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOKHO  HCHOJIb30BAaHHE  BUJEOMATEpPUANIOB), MPU3HAKOB  MPOTECKAHMUS
KAUYECTBCHHBIX PEAKIHMI HA MOHBI: MarHus, KalblMs, aTIOMUHHUS, LUHKA, KEIe3a
(II) u xeneza (III), meau (II), HabmrogeHUE U OMKUCaHUE MPOLIECCOB OKPAIIMBAHMUS
IUIaMEHM WOHAMHM HATpus, Kajausi M Kalnblus (BO3MOXKHO HCIOJIb30BAHUE
BUJIECOMATEPUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBONCTB T'MAPOKCHIA AIFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxueimne
METaJUIbl U UX COCTUHEHHUS».

XuMHus U OKPYKAKOLIAA cpeaa

BemecrBa m Marepuanbl B MOBCEIHEBHOM JKM3HM YeENOBEKA. be3omacHoe
HCIIOJIb30BAHKUE BEIIECTB U XUMHUYECKUX peakiui B ObiTy. I[lepBas momorns npu
XUMHYECKHAX 0KOTrax U OTPaBICHUSX.

XUMHUECKOE 3arpsisHEHHE OKpYyXKarolled cpenbl (MpenesbHas AOMyCTUMas
KOHIIeHTpauus Beuects, ganee — [1JIK). Poib XuMuu B pelieHUH 3KOJIOTUUECKUX
npoOdem.

Xumuueckuii IKcnepumenm:

H3ydeHrue o0paslloB MaTepHaoB (CTEKIJIO, CIUIAaBbl METAJIOB, IMOJUMEpPHbBIC
MaTepuabl).

Mescnpeomemmuoie cea3u



Peanuzamms MeXnpeaMeTHBIX CBSI3eM MpU M3YUYEHUM XUMHUM B 9 Kjacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSITUNA, TaK W TIOHSTHMH, SIBJISIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO0mne ecTecTBEHHO-HAYYHBIE TOHSTHS: HAy4yHBIA (DakT, rumoresa, 3aKOH,
TEeOpUs, aHalu3, CHHTE3, KilacCU(UKaIKsi, TMEepPUOJUUYHOCTh, HaOI0IeHHE,
IKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEpPEHUEe, MOJeNb, SBICHUE, NaPHUKOBBIN
3 eKT, TEXHOJIOTHS, MaTePUATIBI.

®duzuka: wmaTepusi, aToM, DSJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIH],
W30TOIBI, PAJANOAKTHBHOCTh, MOJICKYJA, JJIEKTPUYCCKUN 3apsl, MPOBOIHHKH,
MOJIYIIPOBOIHUKH, JUANIEKTPUKH, (DOTOANEMEHT, BEIIECTBO, TeEI0, OO0bEM,
arperaTHoOe COCTOSIHUE BEIlleCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATIIMYECKAs
peméTka, CIUiaBbl, (PU3NYECKUE BEIMYWHBI, CIUHHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢dorocuntes, apixaHue, Omocdepa, dKOCHCTEMa, MUHEpaIbHBIS
yIOOpEHN ST, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TTUTATEIILHBIC BEIICCTRA.

l'eorpadus: armocdepa, ruapocdepa, MuUHEpadbl, TOPHbIE MOPOIHI,
MOJIE3HBIE UCKOIAaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHUs JOCTHUTAIOTCS B XOA¢ OOyYeHHUsS XHUMHUU B €IWHCTBE Y4YeOHOU W
BOCITMTATEJIBHOUN JIEATEIPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMU B
oOlllecTBe MpaBWJIaMHM W HOPMaMHu I[OBEJACHHS M CHOCOOCTBYIOT MpoIeccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMANIM3AIIMU 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTb  OOy4Yaroluxcs
PYKOBOJICTBOBATBhCSI  CUCTEMOW  TMO3UTUBHBIX I[EHHOCTHBIX OpPUEHTAMK U
pacCIIUPEHHE OMBITA AEATCIPHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YAaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS :

[EHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydHOMY HAcCJeJuI0, MOHUMAHUS 3HAYECHUS XUMHUYECKOM HAyKd B KU3ZHU
COBPEMEHHOI'0 O0IIeCTBa, CIOCOOHOCTH BJAJETh JOCTOBEpHON HHGOpMAIMEH O
MEePEIOBBIX JOCTHIXKCHUSAX W OTKPBITHUSAX MHPOBOM M OTCUYSCTBEHHOM XHWMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rpakaaHCKOr0 BOCIIMTAHUSA:

MPEJACTABICHUS O COIMAJIBHBIX HOpPMAax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATENIbCKOM,  TBOPYECKOM W JPyruxX  BHUAAX
NEeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW JIEATEIBHOCTH IIpHU
BBINIOJTHEHUM Y4YEOHBIX, IMO3HABATENIHHBIX 3a7ay, BBIIOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MMPOEKTOB, CTPEMJICHUS] K B3aUMOIIOHUMAHUIO
M B3aMMONOMOIIM B TMpolecce 3TOH y4yeOHOW JeATeNbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJCHHE M TMOCTYNKH CBOUX TOBapHUIEd C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' O NO3HAHMS :

MHPOBO33PEHUYECKHE TPECTABICHUS O BEIIECTBE M XMMHUYECKOW peakIvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKU U COCTABJISIONIHNE
OCHOBY [IJIs TIOHUMaHHS CYIIHOCTH HAayYHOW KapTHHBI MUpa, MpEACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOJBI, B3aUMOCBA3SAX YEIOBEKAa C
MIPUPOTHOM CPEOH, O POJIU XUMHUU B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HAIPABICHHBIC HA TMOJIyYE€HHUE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOIUMBIC JJIsi OOBSICHCHHS HAOIIOJAEeMBIX TPOIIECCOB M SBIICHHH,
MO03HABATEIHbHON, WHPOPMAITMOHHON M YHUTATEIBLCKOW KYJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSTEIBHOM pabOThl ¢ Y4eOHBIMM TEKCTaMH, CIPAaBOYHOM



JUTEPATYpOi, JOCTYNHBIMH TEXHUYECKHUMH CpPEACTBAMH HH()OpPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpEeC K OOy4YeHUI0 M TO3HAHMIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEN0BATEIbCKOU
NEesSATeTbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBICHHOCTH M YPOBHS OOy4EeHHS B
JlaJIbHEUIIEM

4) popmupoBaHusi KyJbTYPbI 310POBbS

OCO3HAHME IIEHHOCTU KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0pPOBbIO0, YCTAHOBKM Ha 3J0pPOBbIA 00pa3 »KW3HU, OCO3HAHUE MOCIEICTBUI U
HEMpUSTUE BPEIHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOTOsl, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOIUMOCTH COONMIOACHMUS TIpaBWI  OE30MaCHOCTH TMpU  OOpallleHHuu C
XUMUYECKUMU BEILlECTBAMU B ObITY U peaJIbHOM KU3HU;

5) TPy10BOr0 BOCTIUTAHUSA:

MHTEPEC K MPAKTUUECKOMY M3YUeHHIO Mpodeccuil u Tpyaa pa3iuyHOro poja,
yBaXEHUE K TPYAYy MU pe3ylibTaTaM TPYAOBOW AESATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIMBUIYaJIbHON TPACKTOPUM MPOJOJKEHUST 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUHU, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHo npohecCuoOHAbHONU AESATEILHOCTU U PAa3BUTUSI HEOOXOAUMBIX YMEHUN,
TOTOBHOCTH aJ]allTUPOBATHCS B MPO(ECCHOHATBLHON CpeIE;

6) 3K0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOILIEHHWE K MPUPOJ€ KaK HCTOUHHKY
KW3HU Ha 3eMJiie, OCHOBE €€ CYIEeCTBOBaHUS, MOHMMaHWE IEHHOCTU 3J0POBOTO U
O0e3zomacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
GU3NYECKOMY M TCHUXHYECKOMY 3J1I0POBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
npaBuiI O€30MACHOrO MOBEJAEHUS MPU PadOTe C BEIIECTBAMMU, a TAKXKE B CUTYyaIUsX,
YTPOXKAIOUIKX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydaeMble MPU HU3YYCHUU XUMHUHU, IS
pELIEHHS 3a]1a4, CBSI3aHHBIX C OKPYXKAKOIIEH TPUPOAHON CPENOM, ISl MTOBBIICHUS
YPOBHSL  DKOJIOTMUYECKOW  KyJbTYpbl, OCO3HAaHUS TJOOAIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M IMyTeld UX PEUIEHUs] MOCPEICTBOM METOJO0B XHMUH,
HKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COIIMAIbHOMN MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctraBe MeranpeaMeTHBIX pPE3yNbTATOB BBIACISIIOT 3HAUYUMBIE JUIS
dbopMUpOBaHUS MHUPOBO33PECHUSI OOIEHAy4YHbIE TOHATHSA (3aKOH, Teopus,
NPUHIIKI, TUTI0TE3a, (aKT, CHCTeMa, MPOIIeCcC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX TMpeAMeTax M IO3BOJISAIOT Ha
OCHOBE 3HAHHMI M3 ATHX MPEAMETOB (POPMUPOBATH MPECTABICHUE O ILIEIOCTHOU



HAYYHOW KapTHHE MHUpa, U YHUBEpCAIbHbIE yueOHbIe JeHCTBUS (IT03HABATEbHbIE,
KOMMYHHUKaTHUBHbBIC, PETYJIATHBHBIE), KOTOpbIe 00ecrneunBaloT (HopMUpoBaHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOI
NesSTeIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS

ba3zoBble 1ornueckue 1eicTBus:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX TMOHSATUN (BBLACNATH UX XapaKTepHbIE
MPU3HAKK, YCTAHABIMBATH B3aWMOCBSI3b C JIPYTUMH TMOHSTHSIMHU), UCIOJIB30BAThH
MOHSATHUS ISl OOBSICHEHUS OTAEIbHBIX (DaKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIAaCCU(PUKAIIMM XMMHYECKUX BEIIECTB U XMMHUUYECKUX PEaKIuH,
yCTaHABIMBAaTh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXAY OOBEKTAMU H3Y4YCHUS,
CTPOUTH JIOTUUYECKHE PaCCyX JeHUs (MHIYKTHUBHbBIC, I€IYKTUBHBIC, 110 aHAJIOTUN),
JIeTIaTh BBIBOJIbI U 3aKJIFOUYCHUS;

yMEHUE TPUMEHATh B TPOLIECCE TMO3HAHUS TOHATHSA (TPEIMETHBIE W
MeTanpeMEeTHbIC), CAMBOINYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbI€ B XHUMUH,
npeoOpa3oBbIBaTh NIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC MPECTABICHUS —
XUMUYECKHI 3HAaK (CHMBOJI 3JEMEHTa), XuMUueckas ¢Gopmyiaa U YypaBHEHHE
XUMHUYECKOU PeaKIMU — MPU PEIICHUH Y4eOHO-IIO3HABATENbHBIX 33/71a4, ¢ yUETOM
TUX MOJEIBHBIX NPEACTABICHUN BBISBIATh U XapaKTEPU30BAaTh CYIIECTBEHHBIC
MPU3HAKK U3YYaE€MbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITh  OOIME€  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHbIC CBSI3U U
MPOTUBOPEUHUS B U3YUAEMBIX IpOLIecCax U SBICHUSX.

Ba3oBble uccienoBareabckne AeiCTBUS:

YMEHUE HCIOJIb30BATh IOCTABJIEHHBIE BOIMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMs, a TakXKe B KAaueCTBE OCHOBBI sl (OPMUPOBAHHUSA THUIIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OIbITa MO IUIAHUPOBAHUIO, OPraHU3allul U MPOBEJICHUIO
YUCHUYECKUX HJKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, POpMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MmpojenaHHou padoTe.

PabGora ¢ undgopmanumeii:

yMEHHE BBIOUpaTh, aHAIU3UPOBATH M HMHTEPIPETUPOBATH HH(POpPMAIUIO
Pa3TUYHBIX BUJOB U (HOpM MpEJICTABICHUS, MOTy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJIApHAsl JIMTEpaTypa XHUMHUYECKOTO COJIEpPKaHUS, CIPABOYHBIC
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIINIO;



YMEHHE TPUMEHSITh Pa3IMYHbIE METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
uHGOPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JUIS BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 ONPECIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JacT  MCMOJb30BaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O HCIIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BIOMPATh ONTHUMANIbHYIO0 (POpMY TIpejcTaBlieHUs: HHGOPMAIUK U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECIOXKHBIMU CXEMaMH, JIHarpaMMamu,
npyrumu ¢popmamMu rpaduKu U UX KOMOWHAIMSIMU;

YMEHUE WHCIMOJIb30BaTh M aHaJu3MpoOBaTh B Mpolecce ydyeOHOU U
UCCIIE0BATEIBCKONU JESITEIbHOCTH MH(OPMAILIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SIICTBAa M TPAHCIOPTAa HA COCTOSIHHE OKPY’KAIOIIEH MNPUPOIHON
Cpelpbl.

KoMmMmyHuKaTHBHBIE YHUBEPCcAJbHbIE YUeOHbIe 1eiiCTBUA:

yMEHUSl 3aJaBaTh BONpOCHl (B XojAe auanora U (WiIM) AUCKYCCHUH) IO
cylecTBy  oOcyxkaaeMod  Tembl, (QOpMynTupoBaTh CBOM  HPEAJIOKEHUS
OTHOCHUTEJILHO BBITOJIHEHUS IPEIJIOKEHHON 3a0a4H;

YMEHUSI  MNPEJCTaBISITh  MOJYYEHHBIE  pe3yjibTaThbl  IMO3HABAaTEJIbHOM
NEATeIbHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JenaTh MPe3eHTALHIO
pPE3yJIbTATOB BBIMOJHEHUS XHMHUYECKOTO JKCIepUMeEHTa (1abopaTopHOro OIbITa,
1a00paTopHOM pabOThI MO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMeHUus Yy4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHOM W HCCIENOBATENIbCKON  JEATENIbHOCTH MPU  PELICHUHU
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE YyuéTa OOLIMX HHTEPECOB U COTJIACOBAHMS
no3utuii (00CykIeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE HITYPMbDY, KOOPAHMHAIUS
COBMECTHBIX JEWUCTBUM, OMpeleieHue KpPUTEPUEB MO OIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApYTHE).

PeryasiTuBHbIEe YHUBEpPCcAJIbHbIE y4eOHbIE NeiCTBHS:

YMEHUE CAMOCTOSTENIBHO ONPENesATh LU ACSTeIbHOCTH, IJIAaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOJIMUMOCTH KOPPEKTUPOBATH CBOIO
JeATeIbHOCTh, BBIOUpaTh Hanbosee 3(PPeKTUBHBIE CIOCOOBI pElIeHUs YUeOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSTEIBLHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIA  AIITOPUTM  JEHUCTBUM MPU BBIITOJHEHUM 3aJaHU C YYETOM
NOJTyYeHHUs HOBBIX 3HaHUM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHsX,
OLICHMBAaTh COOTBETCTBHUE IMOJYYEHHOIO pPE3yJbTaTa 3asBICHHON L€, YMEHHE
UCIIOJIb30BATh M aHAIIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMbI€ B YCIOBUH 3aIaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOCHUIO 00S3aTEIHHOTO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOHM (enepasibHOW pabdoueil mporpamMmMmon,
BBIJICNIAIOT: OCBOCHHBIE OOYYAaIOUIMMHUCA HAay4yHbIe 3HAHUS, YMEHHUS U CHOCOOBI



neucTBUl, crnenuduUUecKkue i1 TpeAMETHOM 00sacTh  «XUMHS», BHIIBI
NESITEILHOCTH 10  TOJYYEHUIO HOBOTO  3HAaHMS, €Tr0  HMHTEpIpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K xoHIy o0ydeHus B 8 kijiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIMIMXCS] YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMMOHATHUI: aTOM, MOJIEKYJIa,
XUMUYECKUM DBJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMECH
(0IHOpPOJIHASI M HEOJHOPOJHAs), BaJI€HTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas 10 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJIIPHBIA 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPHULATEILHOCTh, CTEIECHb
OKHCIICHUS, XMUMHYECKas peakmus, KiacCupUKalus peakiuid: peakiuu
COCIMHCHMS, PEAKIUM PA3JI0KEHHS, PEAKIMU 3aMEIICHUs, peaKuu
oOMeHa, 3K30- U HAOTEPMUUECKUE PEAKIINY, TeTIOBOU 3 PEKT peaKiiui,
SIAPO aToMa, SJEKTPOHHBIM CIIOM aToMma, aTOMHasi OpOUTallb, PaNyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI M HEMNOJISIPHAsI KOBAJCHTHAS CBS3b,
WOHHAsl CBsI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MACCOBasl JOJs BEIIESCTBA
(TpoIieHTHAsI KOHIIEHTPAIIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHU U
MIPUMEHSITH 3T MOHATHUS MPU OMTMCAHUY BEIIECTB U MX MPEBPAILCHHIA;

e HCHOJB30BaTh XUMHYECKYH) CHUMBOJIMKY [UJI1 COCTaBjieHUs ¢Hopmyl
BEIIIECTB U YPABHEHUN XMMHUYECKUX PEaKIIUM;

e OMNpEAe/sITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHHSX,
CTENICHb  OKMCIICHHWS  DJJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAUJIC)KHOCTh BEHIECTB K OMNPENECIEHHOMY KJIACcCy COEIUHEHUW IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJ€HTHAas M HOHHas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cmbicn Ilepuonmueckoro 3akona JI. WM. Mengaeneena:
JIEMOHCTPUPOBATh IMOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHs B lleprommyeckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHAa ABOTraapo;

e OIKMCHIBaTh M XapakTepu3oBaTh TaOnmuuHyto (opmy Ilepruoamueckoii
CUCTEMBbl XMMHMYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «modouHas noarpymnmna (b-rpymnma)y, mansie u
OoJIbIIIEe TIEPHOJBI, COOTHOCHUTH OOO3HAUCHHS, KOTOPhIE HMEIOTCA B
tabnmuie «llepuoguueckas cuctemMa XuMHYeckux diemeHToB J[. .
MenneneeBay ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XHUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj siapa, oOliee Yuciao MEKTPOHOB
U pacIipeIeNIeHHe UX MO IEKTPOHHBIM CJIOSIM);

KJIacCU(UIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA,
XMMHUYECKHE peakIu (IO YHUCIy M COCTaBy y4YaCTBYIOUIUX B PEAKINU
BEILIECTB, 10 TEIIOBOMY d(PpdeKTy);

XapaKkTepu30oBaTh (OMHUCHIBaTh) OOIIUME XMMHYECKHE CBONCTBA BEILIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONMUCAHUE MPUMEPaAMHU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TMPEBpaIIeHUN B
Pa3INMYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCHTCJIBHYIO MOJICKYJISPHYIO M MOJSIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOro JJeMeHTa 1o ¢dopmylie
COCMHEHUSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYIECKOHN PEaKITNH;

NPUMEHSITh OCHOBHBIE OMEPAIMH MBICIUTEILHOW JCITCIIBHOCTH — aHAN3
U CHHTE3, CpaBHEHHE, O0O0OIIEeHHE, CHCTEeMATH3aIlHI0, KJIacCHU(pUKAIIHIO,
BBISIBJICHUE TPUYUHHO-CJICJICTBEHHBIX CBS3€H — JJIsI M3yYCHHS CBOMCTB
BCIIECTB M XUMUYECKUX PEAKIUHA, ECTECTBCHHO-HAYYHBIC METO/IBI
MO3HaHUS — HAOMIOJCHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMCHT
(peasbHBIN U MBICIICHHBIN);

ClemoBaTh  MpaBWIaM  IOJIB30BAHUS ~ XMMHUYECKOW  TOCYIOM U
7a00paTopHbIM  O0OPYJIOBAaHHEM, a TaKkKe IMpaBUjaM OOpallleHUsl ¢
BCIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIIMSIMH TI0 BBIMOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJNYyYECHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJAd), MPUTOTOBICHUIO
PacTBOPOB C OMPEIECIEHHOM MAacCCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh WU TMPOBOAUTh  XUMHUYECKHE  OKCIICPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHAUKATOPOB
(;makmyc, ¢peHondTanend, METUIOPAHK U APYTHE).

K xonity o0yuenus B 9 kj1acce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS] YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XWMMUYECKUX IIOHATHUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIa, HWOH, KaTUOH, AaHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHSI, XUMHYECKasi peakilysi, XUMHUecKasi CBs3b, TEIUIOBON 3(dekT
peakuMu, MOJb, MOJSAPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDBJICKTPOJIUTBI, JJIEKTPOJUTHYECKAS IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTanu3arop, XUMHUYECKOe paBHOBECHE, oOOpaTHUMble U



HeoOpaTHUMbIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEJbHBIE PEAKIIUH,
OKUCJIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHME U  BOCCTAaHOBIICHHUE,
anoTponus, aM(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBAJCHTHAs, WOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKass pelETKa, KOppOo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKuu, MPEHeNbHO IOMyCTUMAs
koHueHnTpauus [IJIK Bemecrtna;

WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATUH U
MPUMEHATH 3TH NOHATHUS IIPU OMMCAHUH BELIECTB U UX MTPEBPAICHUN;
UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJIsl COCTaBlieHUs (popmyn
BEIIIECTB M YPABHEHUN XMMHUYECKUX PEaKIIU;

ONPEICNISATh BAJIECHTHOCTh U CTETIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, NPUHAIJICKHOCTh BELIECTB K
ONpENICIEHHOMY KJIacCy COEIUHEHUN Mo (opmynam, BUA XUMUYECKOM
CcBsA3u (KOBaJICHTHAs, WOHHAs, META/UIMYEeCKas) B HEOPTraHUYECKUX
COCAMHEHUSX, 3apsJl MOHA MO0 XUMHUYECKOU (opMylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPaX HEOPTaHWYECKUX COCIUHEHHM, TUI KPUCTAIIMYECKOMN
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBaTh cmbici Ilepuomuueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHHUE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabnuunyto Gopmy Ilepuonnueckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB:
paznuuaTh MOHSATUS «TJlaBHasg mnoarpynmna (A-rpymnmna)»y U «mnoOodHas
noarpynna (b-rpynna)», manble W OOJbIIME MEPUOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpbIE HMEIOTCS B TMEPUOAMYECKON Tabmuie, C
YUCJIOBBIMM  XAapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB | 3apsa sapa, oOIIee YHCIO0 DJJICKTPOHOB |
pacrpeieieHMe HUX 10 D3JIEKTPOHHBIM CJOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB W UX COCAUHEHUN B
npejesax MajblX MEPUOJOB U MIABHBIX MOJrPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCUPUIMPOBATh XUMHUYECKHE BJIEMEHThI, HEOPTAaHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (MO0 YUCIAY M COCTaBY Y4YacTBYIOLIUX B PEAKIUU
BEILIECTB, MO TEILIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapakTepu30oBaTh (OMUCHIBATH) OOHIME M CHEIUPUUYECKUE XUMHUYECKHUE
CBOMCTBa MPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPXKAAas OMNHCAHUE
IpUMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPABHEHUH COOTBETCTBYIOLIHUX
XUMHYECKUX PEAKIIUN;

COCTaBJISTh YPaBHEHHS AJIEKTPOJIUTHUYECKOM JUCCOLMALMUM  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJTHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIU HOHHOTO



oOMeHa, ypaBHEHMS PEaKIMi, TOATBEPKAAIOMUX CYIIIECTBOBAHUE
T€HEeTUUYECKON CBSI3M MKy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCa ATUX PEaKIIH;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKHX IPEBpAIeHU B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISATH OTHOCHUTENIBHYIO MOJICKYJISAPHYI0O M MOJISIPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO0 »JJeMeHTa 10 ¢dopMyIie
COCIMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOH peaKInm,

coOmomaTh  TpaBWIa  TOJIb30BAaHUS ~ XUMHUYECKOM  TMOCymoil U
7a0opaTopHbIM  OOOpY/IOBaHMEM, a TakXe ImpaBuia oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIMSIMH TI0 BBIMOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TONYyYECHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AaMMHAKa U YIJIEKUCIIOTO ra3a);

IPOBOJIUTh  PEaKIMH, IOATBEPKIAIONINEe  KAYeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, kapobonar-, ¢ocdar-, cuiukar-, Ccyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHSI M WOHBI M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIAE B
BOJHBIX pacTBOpPaxX HEOPraHMYECCKUX BEIIECTB,;

IPUMEHSATh OCHOBHBIC OIICPAIIMH MBICIUTEIIBHON JESITCIBHOCTH — aHAJIM3
M CHHTE3, CpaBHEHHE, O0O00OIIeHHEe, CHUCTEMaTH3aIlMi0, BBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — JJIT M3Y4YCHHUS CBOWCTB BEIIECTB U
XAMHUYECKUX pEaKIui, EeCTECTBEHHO-HAyYHbIE METOJbl TIIO3HAHUA —
HaOIOJeHNe, HU3MEPEHHE, MOICSIUPOBAHUE, SKCIECPUMEHT (peallbHBIA H
MBICJICHHBIN).
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMW ITPOI'PAMMBbBI

8 KUIACC

Kon
NMpPoBEPSIEMOT0
pe3yJjbTara

IIpoBepsieMble npeMeTHbIE pPe3yJibTAThl 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa30BaHusA

1

IIo Teme: «HepBOHa‘IaJIBHBIG XUMHNYCCKHUEC ITOHATHUA)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHATUW: aToM,
MOJIEKYJla, XUMHUYECKUM DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEUIECTBO, CMeECh (OJHOpPOJHAas W HEOAHOPOJHAs), BAJEHTHOCTD,
OTHOCHUTEIIbHAd aroMHas M MOJIEKYJsipHas Macca, KOJUYEeCTBO
BEILIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJsI XUMHUYECKOTO
dIIEMEHTa B COCJAMHCHUU, MOJISIPHBIA OOBEM, XUMHUYECKas pEaKius,
KIacCU(UKAIMS ~ peakUuid:  peaKkmuu  COSAMHEHHUS,  PEaKIUH
Pa3JIOKEHUs, pEaKIMH 3aMelIeHUs, peakuuu OoOMeHa, JK30- H
SHIOTEPMUYECKUE PEaKIHH, TETUIOBOW JIPQPEKT peakiuu, pacTBop,

MaccoBast 1011 BelIeCTBa (MIPOIEHTHAsI KOHILIEHTpAIlus) B pacTBOPE

1.2

HWIIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKUX MOHATHUA U

MNPUMCHATH OTU MOHATHUS IIPU OIMMHUCAHUHU BCIICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHs (HOopMyIl

BEILIECTB U YPABHEHHUI XUMUYECKUX PEAKIIUN

1.4

PaCKpLIBATH CMBICJI 3aKOHOB COXpPAaHCHUSA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOIO YYCHHUA, 3aKOHa

ABorajapo

1.5

ONpCACIIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6PIHapHBIX

COCAUMHCHUAX

1.6

KJIacCU(UIIMPOBATh XUMHUYECKHE peaKuuu (10 YUCIy U COCTaBy

YYaCTBYIOIIHUX B PEAKIIUH BEIIECTB, MO TEeIIOBOMY d(dekTy)

1.7

BBIUKCISATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacchl

BEILIECTB

1.8

BBIUKCIISTH MAacCOBYIO JIOJIFO XMMMUYECKOTO 3JeMeHTa Mo (opmyle

COEIMHEHMUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIFO BEHIECTBA B PACTBOPE

1.10

IMPUMCHATh €CTCCTBCHHOHAYYHBIC MCTO/JIbI IMO3HAHUA — Ha6.]'IIOI[eHI/Ie,




U3MepeHre,  MOJENIMpPOBaHME,  AKCIEPUMEHT  (pealbHbld U

MBICJICHHBIH )

[To Teme: «BaxkHeime npeacTaBUTENIM HEOPTAHUYECKHUX BEILIECTBY»

2.1

paCKpbIBaTb CMBICJI OCHOBHBLIX XHUMHWYCCKUX TTOHSATHH: OKCHA,

KHCIIOTa, OCHOBaHHUE, COJIb

2.2

OTpENeNATh MPUHAMICKHOCTh BEHIECTB K ONpeAeIEHHOMY Kiaccy

coeMHEHUH 0 GpopMyiam

23

KJIacCU(UIIMPOBATh HEOPraHMUECKUE BEIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XUMHYECKHE CBOWCTBA
BEUIECTB PA3IUYHBIX KJIAcCOB, MOJATBEPKJas OINMCaHHE NpUMepaMu

MOJIEKYJISIPHBIX YPABHEHUW COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI

2.5

MMPOrHO3UPOBATh CBOMCTBaA BCIIECCTB B 3aBUCHMMOCTH OT HX
KaQUYCCTBCHHOT'0 COCTaBa, BO3MOKHOCTU HPOTCKAHUA XUMHYCCKUX

HpeBpaH_IeHI/II\/'I B pa3JIMYHLBIX YCJIOBUAX

2.6

CIEAOBaTh NpPaBUWJIAM TOJIb30BAHMS XUMHYECKOM TOCYIOW H
nabopaTopHbBIM 000PYIOBAaHUEM, a TaKXKe IMpaBWIaM OOpAaIEHHUS C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKLUMSMHU IO BBIMOJIHEHUIO
1abopaTOPHBIX XUMHYECKHUX OIBITOB IO TMOJYYCHUIO M COOHMPAHUIO
ra3o00pa3HBIX BEIIECTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € ONPEACIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, TUIAHUPOBATH U MPOBOJAUTH XUMHUECKHE IKCIIEPUMEHTHI T10
paclo3HaBAHUIO PACTBOPOB IIEJIOYEHM M KUCIOT C MOMOIIBIO

MHIUKAaTOPOB (JIaKMYC, (PeHOI(TATCHH, METUIOPAHXK U APYTHE)

2.7

IIPOBOJIUTB PACYETHI 110 YPABHEHUIO XUMUUYECKOU PEaKLIUU

IIo Tteme: «llepuonnueckuit 3akoH u Ilepuommueckass cucrema
xumuyeckux snementoB JI. M. MennaeneeBa. CTpoeHue aTtoMoB.

Xumudeckas cBiI3b. OKHCIHTEIRHO-BOCCTaHOBUTCILHBIC pCaKkuum»

3.1

PaCcKpbIBATb CMBICJI OCHOBHBIX XUMHYCCKHUX TTOHSATHH: AApo aTroMa,
DIIEKTPOHHBIA CJIOH aToMa, aToMHas OpOUTallb, paaWyC aTroma,
XMUMHUYECKasi CBS3b, NOJIIPHAas M HEMOJSIpHAas KOBAJEHTHAsl CBS3b,
EKTPOOTPHULIATEIBHOCTh, HOHHAasl CBSI3b, HWOH, KAaTUOH, AaHWOH,

CTCIICHb OKUCJICHU

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYECCKHUE DJICMCHTHI

3.3

OTUCHIBATh U XapakTepuzoBaTh TabnuuHyro Gopmy Ilepmoanueckoit

CUCTEMBI XUMHUUYCCKHX OJIEMCHTOB: pa3jiM4aTb IIOHATHUA «TJIaBHas




noarpynma (Arpynma)y W «mobounas moxarpymnma (brpymma)y,

«MaJjible» U «OOJIBIINE)» IEPUO AbI

3.4

packpbeiBaTh cMmbica [lepuogmueckoro 3akona J[.M. Menpaeneesa:
JEMOHCTPUPOBATh TOHUMAaHUE NEPUOTUIECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX OJIIEMEHTOB OT UX ToJjioxkeHus B [lepumoamyeckoit

CUCTEMC

3.5

COOTHOCHUTHh  O00O3HAYeHUs, KOTOpble HMEITCA B  Tabmuie
«Ilepuoanueckas CHUCTEMA XUMHUYECKUX SJIEMEHTOB JN.
MeHnzeneeBa» C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij sijpa, o0Iee YHuCIIo

ANIEKTPOHOB U pacHpeieJICHUE UX 10 IEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATh CTCIICHDb OKHUCJICHUA DJICEMCHTOB B 6PIHapHBIX

COCOUMHCHUAX

3.7

ONpeneNsiTh BUJI XMMHUYECKOM CBsi3M (KOBaJeHTHAs W HMOHHAas) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTesIbHOI NPOrpaMMbl OCHOBHOTO 00111€r0 00pPa30BaHUsA

1

IIo Teme: «Bemecmo " XUMHUYCCKas pCaKkius»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSITUH: pacTBOp,
ANIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DIEKTPOJIUTHYECKAsT THCCOIHALNS,
peakuuu MOHHOrO OOMeHa, KaTalnu3aTop, XMMHUYECKOe paBHOBECHE,
oOpatumble u HEoOpaTHUMBbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaximu, OKHUCITUTEb,
BOCCTAHOBUTENIb, OKHUCIEHHME M BOCCTAHOBJIEHHE, aJUIOTPOIHS,
aMmQOTEepHOCTb,  XMMHUYECKas CBA3b  (KOB&JCHTHAas, HWOHHAd,
MeTaIIMYecKas), KPHUCTAJUIMYECKass peImETKa, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakinu

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX MOHATHU H

IMPUMCHATH OTHU IMMOHATHSA IIPU OIMMHMCAHUHU BCIIECCTB U UX npeBpameHHﬁ

1.3

COCTaBIIATh ypPABHEHUS JJIEKTPOJUTHYECKONW TUCCOLMAIUM KHUCIOT,
IEI0Ye W COJed, TMOJHBIE W COKpalIEHHbIE YpPaBHEHUS pEaKIUi

MOHHOTO O0OMeHa




1.4

PaCcKpbIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABJICHUS AIEKTPOHHOTO OallaHCca ATUX PeaKIni

1.5

MIPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMHUUECKON PEeaKInU

ITo Temam: «Hemeraminl M HMX COeOWHEHHUSI» MU «MeTamiabl U UX

COCIUHCHU»

2.1

XapaKTepru30BaTh (OMHMCHIBATH) OOIHE U crieU(PUIECKue XUMUIECKUE
CBOWMCTBA MPOCTBIX M CIIOKHBIX BEHIECTB, MOJTBEPXKJIAs OTHCaHUE
pUMEPaMU MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX

XUMHUUYECKUX PEaKLIUil

2.2

COCTaBJIATh YPAaBHCHUA peaKI_II/II\/'I, MOATBCPKAAIOIINX CYHICCTBOBAHUC

TeHETUYSCKOM CBA3U MCKAY BCIICCTBAMH PA3INYIHBIX KIIACCOB

23

MMPOrHO3UPOBATh CBOMCTBaA BCIHICCTB B 3aBUCUMOCTU OT UX CTPOCHMU,
BO3MOKHOCTHU HNPOTCKAHUA XUMHUUCCKUX HpeBpaH_IeHI/II\/'I B pa3JIMYHBIX

YCHOBHUSIX
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CIEAOBaTh NpPAaBWJIAM TOJIb30BAHHMS XUMHYECKOM TOCYIOW H
nabopaTopHbBIM 000PYIOBaHUEM, a TaKXKe IMpaBWIaM OOpAIEHHUS C
BEILIECTBAMH B COOTBETCTBUUM C HWHCTPYKLUMSMHU IO BBITIOJIHEHUIO
1ab0paTOPHBIX XMUMHYECKHX OIBITOB TIO TOMYYEHUIO M COOMpAHUIO

ra3o00pa3HbIX BEHIECTB (aMMHaKa U YrIIEKHUCIIOTo ra3a)

2.5

MPOBOJUTh PEAKIWU, TOJITBEPKIAIONINEe KAaYeCTBCHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XIJIOPHI-,
Opomua, woamn, Kapbonat, (¢ocdar, cumukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, HOHBI WM3YYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHUEC B BOAHBIX pAaCTBOpPAX HCOPraHNMICCKUX BCIICCTB

[To Teme: «XuMHS U OKpyKaroLas cpeaar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xumuueckux mnoustui: [IJIK

BEILIECTBA; KOPPO3HS METAIIOB

3.2

HpI/IMeHHTB OCHOBHBEBIC onepauHH MbICJ'IHTGJ'H)HOﬁ HCATCIIBHOCTU —
aHaMM3 W CHWHTE3, CpaBHEHHE, O000OIIeHNe, CHCTeMAaTHU3aINI,
BBISIBIICHHE TPUYMHHO-CJACACTBCHHBIX CBSI3€H — IS H3yYCHHS
CBOWMCTB BEHIECTB W XHMHYECKHX PEaKIIMii; €CTeCTBEHHOHAYYHBIC
METOJbl MO3HAHWS — HaOIIOJEHUE, H3MEPEHHE, MOJICIHPOBaHUE,

AKCIIEPUMEHT (pEeaIbHBIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEPKAHUS

1

HepBOHa‘IaJ'II)HBIe XUMHUYECCKUE MTOHATUA

1.1

[Ipenmer xumuu. Ponp XuMuM B KU3HU 4YelOBeKa. XHMHUS B CUCTEME Hayk.
Tena u BemecTBa. PuU3MYECKUE CBONCTBA BEIIECTB. ArperaTHO€ COCTOSTHHE

BCIICCTB

1.2

Ilonstue o MCTOJaxX IMO3HAHUA B XUMMUMU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pa3zelieHusl cMecei

1.3

ATOoMBI U MOJICKYJIBI. XuMuyeckne djaeMeHThl. CHMBOJBI XUMHUYECKHX

a5eMeHTOB. [IpocThie U CIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUeHHUE

1.4

Xumunueckass Gpopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX HJIEMEHTOB. 3aKOH
NOCTOAHCTBA  cocraBa  BemiectB.  OTHOCUTENbHAas ~ aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYIsIpHAst Macca. MaccoBas 10J11 XUMHUYECKOTO 3JIEMEHTA

B COCAMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHast Macca. B3auMocCBsI3p KOJIMYECTBA,
Macchl M 4YMcia CTPYKTYPHBIX €IUHHII BemiecTBa. Pacu€rsl mo dopmynam

XUMHUYECKUX COeTUHEHUN

1.6

du3nyecKkue U XUMUYECKHE SIBICHUA. XUMHUYECKas pEakUus U €€ IMPU3HAKH.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMUUYeCcKHe ypaBHeHUs. Kinaccupukarms

XUMUYECKUX PEaKIi (COCTMHEHHUS, PA3JI0KEHUSI, 3aMEeIIICHUsI, 0OMEHA)

1.7

XUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY0, C MpaBUIaMU
paboTel B saboparopuu W TnpuémMamu oOpamieHus ¢ Ja00paTOpPHBIM
obopynoBaHMEM, H3y4e€HHUE H OIMMCaHWe (QU3NIECKUX CBOMCTB 0O0pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOMOJeHUue (Qu3ndecKkux (IJIaBICHHE BOCKA,
TastHUE JIbJIa, paCTUpPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAUS BOJIbI) U
XUMUYeCKUX  (TOpeHHe CBeud, MpOKaMBaHUE METHOW  IMPOBOJIOKH,
B3aUMOJICCTBHME MeJla C KHCIIOTOW) SIBJICHWH, HAOIIOJEHHUE M OIHCaHUE
MPU3HAKOB MPOTEKaHUs XUMHUYECKMX peakiuil (pasjokeHue caxapa,
B3aUMOJICCTBHME CEPHOM KHCIOTHI C XJIOPHAOM Oapus, pa3IoKeHUE
ruapokcuna meau(Il) mpu HarpeBaHuu, B3aUMOACHCTBHE Kejie3a ¢ PaCTBOPOM

comm meau(Il), n3yuenne cnocoOoB pazieneHust cMecelt (C MTOMOIILI0 MarHuTa,




¢buabTpOBaHMWE, BBITAPUBAHME, TUCTWLIALMS, XpoMarorpadus), MpoBeneHHE
OYHUCTKY MOBAPEHHOM COJIH, HAOIIOJICHHE U OITUCAHNE PE3YJbTaTOB MPOBEICHUS
OTBITA, WLTFOCTPUPYIOMIETO 3aKOH COXPaHEHHS] MAacChl, CO3JIaHHE MOJIeNei

MOJIEKYJI (I1apOCTEPKHEBBIX)

Baxwueiiime npeactaBUTeNIM HEOPraHUUYECKUX BEILIECTB

2.1

Bo3nyx — cmecs razos. CoctaB Bo3ayxa. KucClIoponq — 3l€MEHT M MpOCTOE
BemlecTBO. HaxoskaeHue kuciaopoja B mpupojne, GpU3MUeckre U XUMHYECKHe
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucinopona. CrocoObl
MOJIy4eHHUs] KHUCIOpoJa B JIA0OPAaTOpUU M IMPOMBIILIEHHOCTH. KpyroBopoT

Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAU(UKAIUSI KUCIOpoia

2.2

TemnoBoit 3¢hexkT XUMHUIECKON peaKkIiy, TEPMOXUMHYECKUE YPaBHEHUS, IK30-
U DHIOTEPMUYECKUE PeaKMU. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCUJIEHHE TTApHUKOBOTO 3(dekra, pazpymieHue 030HOBOTO CIOs
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Bomopon — sneMeHT u mpocToe BemiecTBo. HaxokneHue BoIopoJa B MPUPOJE,
¢d3ryeckue W XUMHUYECKAE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TTOJTyYCHHSI.

Kucnotse! u comu
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MonsipHblif 006EM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CcBoWicTBa BOJbl. Boaa kak pactBopuTenb. PacTBOpBL
HacpllienHbie 1 HEHACBIIIEHHBIE PACTBOPbI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass g0Ji1 BellecTBa B pacTBOpe. XHMHYECKME CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B MpUpoOJie M B KU3HU 4denoBeka. KpyrosopoT
BOJAbl B MpuUpoje. 3arps3HEHUWE NpUPOAHBIX BoA. OxpaHa W OUYMCTKA

MIPUPOJIHBIX BOJT

2.6

Knaccudukanus nHeopranmueckux coenuHennid. Oxcunpl. Kimaccudukamms
OKCHJIOB: cojeoOpa3yioniue (OCHOBHBIE, KHCIOTHbIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. Homenknarypa oxcuaoB. Du3nyecKkHe M XUMHYECKHE

cBolicTBa OKcHUI0B. [lomyueHne okcuaoB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMIA: MIEIOYM UM HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHWN. PU3NYECKHE U XUMUYECKHUE CBOMCTBA

ocHoBaHuH. [TonyueHrne ocHOBaHUIA

2.8

Kucnorel. Kmaccudukanus kucnot. Homenknatypa kucior. dusuueckue u
XUMHUYECKHE CBOMcTBa KuUCIOT. Pang axtmBHocTH MertawioB H.H. Bekerosa.

[Tonydyenue KuciIoT

2.9

Commm. HomeHnknatypa coisieil. @U3MYECKHE W XMMHUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue coneu




2.10

I'enetnyeckas cBSI3b MCXKIY KllacCaMH HEOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHAYECKUN  DKCIHEPUMEHT: KAayeCTBEHHOE OINpEACICHHE  COICpXKaHUs
KUCJIOpPOAa B BO3JyXe, IOJy4YeHUe, coOMpaHue, paclo3HaBaHUE U H3ydEHUE
CBOMCTB KMCJIOPOJA, HAOIIOEHUE B3aUMOJEHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBMSI BOBHUKHOBEHHUS U MPEKpaIleHus: ropeHus (1moxkapa), 03HaKOMIIEHHE C
oOpa3llaMM OKCHIOB M OINHCAaHME HX CBOMCTB, NOIy4eHHe, coOupaHue,
pacro3HaBaHME U M3Y4YE€HHUE CBOMCTB BOJOpoJa (rOpeHue), B3auMOIEHCTBUE
Bozopoaa ¢ okcuzoMm meau(Il) (Bo3MOKHO MCTIONIb30BaHUE BUACOMATEPUATIOB),
HaOrofieHne OoO0pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE
0COOEGHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JOJIEH PACTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMH (HATPUEM U KaJbIIUEM)
(BO3MOXKHO MCHOJIB30BAaHUE BUJEOMATEPHUAIIOB), OIPENEICHUE PacTBOPOB
KUACIIOT M WIeJIOYeH ¢ MOMOIIBI0 HHIAMKATOPOB, HCCIEIOBaHUE OOpasloB
HEOPraHMYECKNX BEIIECTB PA3IMYHBIX KJIAcCOB, HAOIIOJEHUE W3MEHEHUS
OKpPAacKM MHIMKATOpPOB B pacTBOpax KUCIOT M ILIEN0YeH, H3ydeHUe
B3aumojeiicteusa okcuga meau(ll) ¢ pactBopoM cepHOW KHCIOTBI, KUCIOT C
MeTaJUIaMM, PEaKLUi HeUTpaIu3alnu, IOJIy4YeHUEe HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeTala JApPYyrMM M3 pacTBOpa COJIM, pELICHHE
SKCIEPUMEHTAJBHBIX 3a/ay Mo TeMe «BakHelnue Kiacchl HEOPraHWYECKUX

COEIUHEHUIT

[Tepuonnueckuii 3akoH u lepuoanyeckas cucremMa XUMHUYECKUX SJIEMEHTOB
J.1. MenpeneeBa. CTpoeHrue aToMOB. XuMu4eckas CBsi3b. OKUCIUTEINBHO-

BOCCTAaHOBUTCJIBHBIC PCAKITUN

3.1

[lepBbie MOMBITKH KJIACCU(PUKAIMU XUMUUYECKUX JJIeMEHTOB. [loHsTue o
rpynnax CXOAHBIX 3JE€MEHTOB (IIEJIOYHBIE U MICJIOYHO3EMEIbHbIE METaJlIbI,
rajloTeHbl, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOphle 00pa3yrT am(pOoTepHbIE

OKCHUIbI U TUAPOKCHUABI

3.2

Ilepnognueckuit 3akoH. [lepuoauueckas cucremMa XMMUYECKUX 31eMeHTOB J[.1.
Menpeneena. KopoTtkonepuoanas u JUTUHHOTIEPUOTHAS hopmbl
[Teppuonuueckot cucrembl xumudeckux osnementoB J[.M. Mengeneesa.
[Tepuonbr m rpynmnbl. PU3NYECKUN CMBICT TOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl dJIeMeHTa

3.3

Crpoenue atomoB. CocTaB aToMHBIX siziep. M3otonbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB




[Tepuonnueckoit cucrembl .M. MenaeneeBa. XapakTepucThka XUMHUYECKOTO

aJIeMeHTa Mo ero noyioxkenuto B [lepunoanueckoii cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajJuyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKHX CBOICTB MO TpylnmaM U HepUuoaM.
3nauenue I[lepuomnueckoro 3akoHa u [leproguyueckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTUs Hayku U npakThku. .M. MenneneeB — y4€HbId U

TpaXXIaHUH

3.5

Xumuyeckass cBsa3b. KoBasneHTHast (TOJsipHAsT ¥ HEMNOJIApHAsi) CBS3b.

3HCKTpOOTpI/IHaTeJIBHOCTB XHUMHYECKHUX 3JIEMEHTOB. MloHHAs CBS3b

3.6

Crenenpb okuciieHus. OKUCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKknuu. HpOI_IGCCBI

OKHCJIECHHUS U BOCCTaHOBIEHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCIIEPUMEHT: H3y4eHHe OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBHE THUAPOKCHAA LUHKA C pacTBOPAMH KHUCIOT U
11eJI04€el, POBEACHNUE ONBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHl OKUCIUTEIbHO-

BOCCTaHOBUTEJBHBIX PEAKUH (TOpEHUE, pEaKLUU pa3I0KEHUs1, COEIUHEHNS )

9 KVIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA

BemectBo u xumnueckast peakuus. IloBTopenune

1.1

[Tepuonnueckuii 3axoH. [leproanyeckas cucteMa XUMHYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CTpoeHune aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kajus, KaJIbIUSI U HX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepuoauueckoi

CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUABl XUMHUYECKOM CBs3M. THNBI KpHUCTANIMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUINA KPUCTALIMYECKON PELIETKU
U BUJAa XUMHUYECKOH cBs3u. Knaccupukaius 1 HOMEHKIaTypa HEOpPraHUYECKUX
BEIIECTB (MEXIyHapoaHas U TpUBHAJbHAsA). XUMHUYECKUE CBOICTBA BELIECTB,
OTHOCSAIIMXCSA K pa3IMYHBIM  KJAcCaM HEOPraHMYECKUX COCIUHEHUH,

TFCHECTUYCCKAA CBA3b HCOPTaHNYCCKHUX BEHICCTB

1.3

Knaccudukanuss XMMUYECKUX Peakiiil 0 pa3aIudHbIM IpU3HaKaM (TI0 YUCITy U
COCTaBy YyYacTBYIOIIMX B pEaKIUU BEUIECTB, MO TEIUIOBOMY 3(deKTy, Mo

M3MCHEHHIO CTEIICHEH OKHCIICHHMS XHMHUYECKHX 9JIEMCHTOB, IIO O6paTI/IMOCTI/I,




MO0 YYacTHUIO Karajau3aTopa). OK30- U  DHIOTEPMHUYECKHE pEaKIuH,

TepMOXUMUYECKHe ypaBHeHUs. [IoHATHE O CKOPOCTH XMMHUUECKOHN peakuu

1.4

[Tonsitue 06 00paTUMBIX U HEOOpPATUMBIX XMMHYECKUX peakuusx. [lonarue o
TOMOTEHHBIX M T€TePOTeHHBIX peakiusx. [IOHATHE 0 XUMUYIECKOM PaBHOBECHH.
@dakTophl, BIUAIONIME HAa CKOPOCTh XHUMHYECKOW pPEAaKIHH W TIOJIOKEHHE

XUMHUYECKOT'O paBHOBECHUA

1.5

OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBieHHe  ypaBHEHMM
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAaKUUN C MCIHOJIb30BAaHUEM METOAA

ANIEKTPOHHOTO OajaHca

1.6

Teopust AIIEKTPOIMTUUECKON TUCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTPOIIUTHI.
KatnoHsl, aHnoHsl. MeXaHU3M IMCCOLMALIMU BEUIECTB C Pa3INYHBIMU BUIAMU
XUMU4ecKoil cBs3u. Ctenenp aucconuanuu. CUIbHBIE U ClTa0ble AJIEKTPOIUTHL.
Peakuuu noHHOTO 0OMEHA. YCIIOBUS NMPOTEKAHUS PEaKIUii MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHBbIE HOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMM M coJIeH B cCBeTe TNpEACTaBICHUNH 00 3ICKTPOTUTHUYECKON

JUCCOITHAII . KauecTBenHbIe pCaKi Ha NOHBI. ITousTue o TUAPOJIN3C conen

1.7

XHUMHMUECKUH DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAITIMYECKUX
pemETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETauloB (rpadurta H
azMasa), CJIOXHBIX BELIECTB (XJIOpUAA HATPHs); MCCIENOBAHUE 3aBUCHUMOCTH
CKOPOCTH XWMHYECKOH peakIuu OT BO3JACUCTBHS Ppa3IMYHBIX (DAaKTOPOB;
UCCJIEIOBAHME  AJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEUIECTB,  IIpolecca
JTUCCOLIMAIMY  KHUCJOT, IIeJoued © cojiell (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPUATIOB); IPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
NPOTEKaHUs peaknii HOHHOTO oOMeHa (00pa3oBaHMe OCaJKa, BBIJEICHHE rasa,
o0pa3oBaHUE BOJbI); OMBITOB, HMJUIIOCTPHUPYIOIIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBbHBIX peakiuil (TOpeHHe, pPeaKklMK pa3oKEHUs, COCAUHEHHUS);
pacro3HaBaHNE HEOPTaHUYECKUX BEIIECTB C IOMOILBIO KAYECTBEHHBIX PEAKIINM

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u ux COCAUHCHUA

2.1

OO6mrast  xapakrepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHn okuciaeHus. CTpoeHue u pu3ndecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XHMMHUYECKHME CBOWCTBA Ha TMpUMEpe XJIopa
(B3auMoielicTBHE C MeTaJlyIlaMHM, HEMeTalllaMH, IeJoYyaMu). XJIOPOBOIOPO/I.

CoJisiHas KHCIIOTAa, XMMAYECKUE CBOMCTBA, MOJyYeHHE, MpUMEeHeHue. JleiicTBue




XJIOpa M XJIOPOBOJOPOJA HAa OPraHM3M 4YelloBeka. BakHeilue XJIOopuasl U UX

HaXOKJIEHUE B MPUPOJIE

2.2

OO6mras xapakrepuctuka amemMeHToB VIA-rpynmbl. OcCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. Ctpoenne u Gu3nuecKue cBocTBa
MPOCTBIX BEIIECTB — KHUCIOPOAA U Cephbl. AJUIOTPOMHBbIE MOJIU(PUKALINH
KUCJIOpOJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ], CTPOCHUE,
¢busnueckue W XuMHU4Yeckue cBoiicTBa. OKcHIbl cepbl KaK IMpPeICTaBUTENN
KHUCIOTHBIX OKcuJoB. CepHasi KucioTa, GU3NYECKHEe U XUMHYECKHE CBONCTBA
(oOmue Kak MpeacTaBUTENs Kilacca KUCIOT U crenupuyeckue). XuMUUECKue
peakluu, JeKalyue B OCHOBE IPOMBIIIJICHHOTO Croco0a MOJy4eHUs] CepHOU
kuciotel. IIpumenenne. ConM CEpHOM KHUCIIOTHI, KaueCTBEHHAs pPEAKIUs Ha
cynbpar-uon. Haxoxnenue cepbl u e€ coequHEHUI B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIeld Cpelbl COCIUHEHUSMU Cepbl (KUCIOTHBIE HOXKIH,

3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe10TBPAILCHHS

23

OOmast xapakTepucTHka 5JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIEHUA. A30T, pacipOCTpaHEHUE B IPUPO/E,
¢dusnuecKkrue U XuMU4eckue cBoictea. KpyroBopot a3ora B npupone. AMMHAK,
ero (u3uyeckue W XMMHUYECKHE CBOMCTBA, MOJydeHHe W npumeHenue. Conu
dMMOHUA, ux (1)I/I3I/I‘-ICCKI/IG n XUMHNYCCKHUC CBOﬁCTBa, MMPUMCHCHUC.
KadectBenHast peakiusi HAa MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOJy4YeHue,
¢u3nueckue M XUMHUYECKHE CBOMcTBa (00IIME Kak MpeICTaBHTENs Kiacca
KUCIIOT U crneuupuyeckue). Mcnoap3oBaHue HUTPATOB M COJEH aMMOHHS B
Ka4eCTBE MUHEPAJBbHBIX YHOOpeHU. XUMHUUECKOe 3arps3HEeHHE OKpYyXKaromen
Cpcabl COCAMHCHUSAMU a30Ta (KI/ICHOTHBIG AOXKIU, 3arpsABHCHUEC BO3AyXa, ITIOYUBBI

1 BOJOEMOB)
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®ocdop, ammorponHsle Mogudukanun (ochopa, GusMUECKUe U XUMHUYECKHE
cBoiictBa. Oxcun docdhopa(V) u dochopHas xuciora, QGUINYECKUE W
XUMUYECKHUE CBOWCTBA, moiydeHue. Mcmomnb3oBanue ¢ocdatoB B KauecTBe

MUHEpaJIbHBIX Y100peHH

2.5

OO6mras xapakrepuctuka amemMeHToB IVA-rpynmbl. OcCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTENEHW OKHUCIEHHUS. YTJIepoJ, aJJIOTPOIIHbIE
Moau(UKALNK, PaclpOCTpaHeHHe B MpUpoae, (U3MYECKUE U XUMUYECKHE
cBorictBa. Ancopomus. Kpyrosopot yriepona B mpupoae. Okcuabl yriepoaa,
ux (usnyeckue M XUMHYECKHE CBOMCTBA, NEMCTBHE Ha JKUBBIE OPraHU3MBI,

IMOJIYYCHUE U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6J’I€MBI, CBA3aHHBIE C OKCHIOM




yraepona(IV); rumoresa riao0adbHOrO TOTETUICHHS KJIMMAara, HapHUKOBBIN
abdexT. YrompHas Kuciota W €€ coiM, WX (PU3NYECKHE U XHUMHYECKHUE
CBOWCTBa, MOJyYeHHWE W TpUMeHeHHe. KadecTBeHHas peakiusi Ha KapOOHAaT-
nonel. Vcnonp3oBanne kKapOOHATOB B OBITY, METHUIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEIMHEHHUSX
yriaepoaa (MeTaH, 3TaH, OSTWJIEH, alleTWJIeH, O3TaHOJI, TJIMIIEPHH, YKCyCHas
kuciora). Mx coctaB u xumuyeckoe crtpoenue. [lonstue o Ouonoruuecku
BRXHBIX BEIECTBAX: J>KHUpax, O€JKax, YyIrJIeBoJaX — W HX POJIH B >KU3HU
yenoBeka. MarepuanbHOe €IMHCTBO OPraHWYECKHMX M HEOPraHMYeCcKuX

COEIUHEHUI

2.7

Kpemuwmii, ero ¢Qusnueckue H XHUMHUYECKHE CBOWCTBA, NOJy4YEeHHE W
npumenenue. CoenuHeHUs KpemMHHS B mpupoze. OOmmue mpenctaBieHUs 00
okcuze kpemMHusA(IV) u kpemuueBoii kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B
ObITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. Ba)kHEHIIne CTPOUTEIIbHBIE MaTepHAIIbI:
KepaMHKa, CTEKIIO0, IIeMEHT, OeToH, >kene300eToH. [Ipobremsbl Oe3omacHOTO

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE OO0pa3lloB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCIJIOTBI; IIPOBEICHUE KAaYECTBEHHBIX PEAKLUUN HA XJIOPHUI-
MOHBl M HAONIOZCHWE NPU3HAKOB HMX MPOTEKAHUS; OTBITHI, OTpPAXKAIOIIUE
¢du3nUecKue U XUMUYECKHE CBOMCTBA TaJOT€HOB U UX COCAMHEHHH (BO3MOKHO
UCTIOJIb30BaHUE BHICOMATEPHANIOB); O3HAKOMJIEHHE C 0Opa3lamMH XJIOPHIIOB
(raJoreHUI0B); O3HAKOMIIEHHE C OOpasmaMu cepbl M €€ COeAUHEHUSIMHU
(BO3BMOXKHO ~ HCIIONb30BaHME BHUIEOMATEepHaloB); HaOMIoleHHE Tpolecca
oOyriMBaHUs caxapa IoJ JCWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI,
U3yYeHHE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHOI KUCIIOTHI, POBEACHUE
Ka4eCTBEHHOW peakIuu Ha cynbpaT-uoH M HaOIIoneHue IpHu3Haka eé
NPOTEKaHUS; O3HAKOMJICHHE C (PM3NUYECKUMHU CBOMCTBaMHM a30Ta, (pocopa u ux
COEIMHEHUH (BO3MOKHO HCIOJb30BAHME BHJIEOMATEpUANOB), oOpa3laMu
a30THBIX U (HochOpHBIX yIOOpEeHHUH; OTydeHne, COOMpaHne, paclio3HaBaHUE U
U3y4YEHUE CBOMCTB aMMMAaKa; NPOBEACHHE KAYECTBEHHBIX PEaKUUi Ha HOH
aMMOHUS M (QochaT-HOH M H3y4eHHE IPU3HAKOB HX IPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB); H3Y4EHUE MOJENeH KpUCTAIUIMYECKUX
pem€Tok anmasza, Trpadura, QyIepeHa; O03HAKOMIIEHHE C IIPOLIECCOM

azcopOLUMU pacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM




MPOTUBOTra3a; MOJy4eHHe, cOOMpaHue, pacro3HaBaHHE U W3y4EHHE CBOMCTB
VIJIEKUCIIOTO Tra3a; MpOoBeIeHHWE KadeCTBEHHBIX peakuuid Ha KapOoHAT- U
CUWJIMKAT-HOHBl W M3yYEHUE IMPHU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHHE C
MPOYKIHEH CUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE 3KCIIePUMEHTAIbHBIX

3aJa4 110 TeMe «Baxkaenmme HeMeTaIbl i HX COCANHCHUI»

MeTtamiel U ©X COCOAUHECHUA

3.1

OOmiast xapakTepUCTUKAa XMMUUYECKHX JIEMEHTOB — METAJUIOB HAa OCHOBAHUU MX
nonoxenus B Ilepuonnueckoir cucreMe XUMHYECKUX dnemeHToB 1.
MenneneeBa u ctpoeHust aroMoB. CTpoeHne MeTaiiioB. MeTannndeckas CBsI3b U
METaJIIMYecKas  KpUCTAJNIMYECKasl peméTka. OIEKTPOXUMHYECKUH  psif

HaIps>KEHU A METAJIOB

3.2

dusnueckue ¥ XUMHYECKUE CBOWCTBA MeTaiyioB. OOIre crnocoObl MOTydeHus
MmetasuioB. [loHATHE 0 KOPPO3UH METAJNIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT
Koppo3uu. Cruiasl (CTalb, Yyr'yH, AIOPATIOMUHUMA, OpOH32a) U X TPHUMEHEHHE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[Ilenounble MeTajuibl: MojoxkeHHe B Ilepuoamueckoll cuUCTEME XUMHUYECKHUX
aeMeHToB JI.M1. MenzeneeBa; CTpO€HUE UX aTOMOB; HAaXOXKJIECHHUE B IIPUPOJE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUJIbl U
TUAPOKCHUIBI HaTpuss M Kanus. [IpuMeHeHHe IIEeNIOYHBIX METAUIOB U UX

COEIUHEHUI

3.4

Ilemouyno3eMenbHbIE METa/UIBI MarHuii M KaJdbUM: IIOJIOXKEHHE B
IIepuoanueckoii cucteme XUMUIECKUX 31eMeHToB [[.M. MeHneneeBa; ctpoeHue
WX aTOMOB; HaXoXJeHHe B mpupoje. Puznueckue M XUMHUECKHE CBOWCTBA
MarHusi ¥ Kanplusd. BakHelmume coeAMHEHUS KaiblMs (OKCUI, THUAPOKCHI,

coiu). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHeHUS

3.5

AntomuHuii: nonokenue B llepumoaudeckoi cucreMe XUMHMUYECKHX AJIEMEHTOB
J.1. MenzeneeBa; CTpoeHHE aToMma; Haxox[eHHE B Ipupone. duznueckue u
XAMHYECKUE CBOMCTBA aTIOMUHUS. AM(OTEpHbIE CBOMCTBA OKCU/IA U THIPOKCHIA

AJIIOMUHU A

3.6

Keneszo: nonoxenue B [leproanueckoit cucreMe XuMH4eckuXx 3memMeHToB J[. M.
MeHneneeBa; CTpO€HHE aToma; HaxXoXXJAeHHWe B Tmpupoae. Duzndeckue u
XUMHYECKHEe CBOMCTBa jkene3a. Okcuubl, THApokcuabl u coiu kene3a(ll) u

xene3a(lll), mx cocras, cCBOICTBA U TIOJyueHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMi METaJJIOB U CILUIABOB,

X (U3MYECKUMU CBOMCTBAMM; HM3yYEHHUE PE3yJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXHO WCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHICTBHSI OKCHJA KalblUsl H HATpUsl C BOJMOW  (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPUAIIOB); HMCCIIEAOBAaHNE CBOWCTB JKECTKOW BOJIBI;
mporiecca TOpPEHHsI Kelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJB30BaHUE
BUICOMATEPHAIIOB); MPHU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI
(MarHusi, Kanplus, amroMuHus, nuHka, skenesa(ll) m sxemesza(Ill), memu(Il);
HaOJIFO/ICHNE W OMUCAHUE TIPOIECCOB OKPANTMBAHUS TJIAMEHH MOHAMHU HATpHS,
Kamusg W Kajdblusl  (BOBMOXKHO — HCIIOJIB30BaHUE  BHUICOMATEPHAJIOB);
HUCCIICAOBAaHUC aM(l)OTepHLIX CBOMICTB ruapokCcuaa ajalrOMUHUSA W THAPOKCHUIA
IUHKA; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/la4 10 TEMC «Baxuelimue MeTaluibl 1

HUX COCOUHCHUS

Xumus ¥ OKpyXkarolas cpeia

4.1

Hosele Marepuanbl u TexHonoruu. BemectBa U maTepuainbl B MOBCEIHEBHOMN
YKU3HU 4YeJoBeKa. XUMHUS U 340pOBbe. be3onacHoe MCnoib30BaHUE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas moMoIip MpU XUMHUYECKUX OXKOTaX U

OTpPaBIICHUSIX

4.2

OCHOBBI  DJKOJIOTHYECKOHM  TPaMOTHOCTH.  XHMMHUYECKO€  3arpsi3HCHHE
okpyxaromed cpeasl [TJIK. Poilb XuMuu B pelieHnH SKOJIOTHYECKUX MPOOIEeM.
[IpupoaHble MCTOYHHMKHU YTIEBOAOPOJOB (yroib, MPUPOIHBIA Ta3, HedTh),

MIPOIYKTHI MX TIEpepabOTKH, UX POJIb B OBITY M MPOMBIITUIEHHOCTH
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XUMUYECKUN IKCIIEPUMEHT: H3ydeHHue 00pa3lioB MaTepHajoB (CTEKJIO, CIJIABBI

METAJIJIOB, TOJIMMEPHBIE MaTEpUAIIbI )




ITPOBEPAEMBIE HA OI'2 10 XUMUU TPEBOBAHMUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMbBI OCHOBHOI'O OBHIETI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUs

IIpoBepsieMmble TPeOOBAHMS K NMPeAMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOI 00pa3oBareibHOM
NMPOrpamMmMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TI03HABa€MOCTH SBJICHUH TNPUPOABL, TNOHUMAHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMUYECKON HayKH Kak OOJaCTH COBPEMEHHOTO
€CTeCTBO3HAHMSA, KOMIIOHEHTa OOIed KyabTyphl M MPaKTHYECKOMH
JEATENIbHOCTH YeJNOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBa;

IMOHMMAaHHEC MECTa XUMHH CPCIU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaX MO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKUX MCETOHAaX HCCICAOBAaHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HUCITIOJB30BaTh MO OCIN JJISL

OOBSICHEHHUS CTPOEHHS aTOMOB M MOJICKYJT

1.3

o ctepax nmpodeccHoHaTBHON AEATEeIHbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSX
XUMHYECKOH HAyKH, YTO TIO3BOJHT OOYYAIOUIMMCS paccMaTpHBAaTh
XUMUIO Kak cepy cBoeit Oyaymiei mpodhecCHOHAIBHON AEITENbHOCTH
U cJenaTh OCO3HAaHHBIM BBHIOOP XMMHU KakK MPOQHIBLHOTO MpeaMera

MIPU TIEPEX0i€ Ha YPOBEHb CPEHETO 00IIeT0 00pa3oBaHUs

Branenue cucrteModl XMMMYECKMX 3HAHUM M yMEHHE IIPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKJIHOYACT:

2.1

BaOXHEHUIINE XUMHWYECKHE TIOHSATHS: XHUMHYECKHI DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJTHOPOJHAS CMECh, OTHOCHUTENBHBIE aTOMHAas M MOJEKYJspHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpeIaHss), XUMHYECKas
peakiusi, peakluh COCIUHEHUS, PEAKIUH pa3JIOKEHUsS, PEaKIHH
3aMeIeHus, peakuu OOMeHa, TEIUIOBOM 3(P(eKT peakiyu, 3K30- U
SHIOTEPMHUUYECKHE PEAKIIMH, PACTBOpP, MAacCOBas JOJIS XHUMHYECKOTO
AJIEMEHTAa B COSTMHEHHUH, MacCOBas JIOJISI M TIPOIICHTHAST KOHIICHTPAITUS

BEIIIECTBA B PacTBOPE, PO aTOMa, MIIEKTPOHHBIHN IO aToMa, aToMHast




opOuTanb, pagdyc aToMa, BaJEHTHOCTb, CTENEHb OKHCJIEHHUS,
XAMHYECKasi CBS3b, DJIEKTPOOTPULATENIHOCTD, OJIAPHAS U HEMOJISPHAs
KOBaJCHTHas  CBSI3b, HOHHAas  CBfA3b, METaNIMYeCKas  CBA3b,
KpHCTa/UINYecKass pemeérka (aroMHas, HMOHHAsd, MeTaJUIn4ecKas,
MOJIEKYJISIpHasl), MOH, KAaTHOH, aHWOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
SNEKTPOJIUTUYECKAs] ~ JUCCOLMALMS, peaklMd HMOHHOIo  OOMEHa,
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, OKHCIMTENb U
BOCCTAaHOBMUTENb, OKUCIEHHE M  BOCCTAHOBIICHHME,  JIEKTPOJIN3,
XAMHUYECKOE paBHOBECHE, OOpaTuMble M HEOoOpaTHMble peakuuH,
CKOPOCTh XUMMUECKOW peakuuy, kKaraauzarop, [IJIK, koppozus

MCTAaJIJIOB, CI1JIaBbl

2.2

OCHOBOIIOJIArarolIke 3aKOHbl XHMHHU: 3aKOH COXPaHEHHS MacChl,
nepuoauyeckui 3axkoH .M. MenneneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTajJpo

23

TEOpUU  XUMUU: ATOMHO-MOJIEKYJISIpHAs TeopHs, TEOpHUs

BHGKTpOHHTH‘IeCKOfI JUucconuralmn

Brnanenue ocHoBaMu XMMUUYECKON I'PaMOTHOCTH, BKIIFOUAKOIIEH:

3.1

YMEHHUE MPaBUIBLHO UCTIOJIH30BATh H3yYE€HHBIE BEIIECTBA M MAaTePUAIIBI
(B TOM uyHCIe MHHEpaJbHBIC YHOOpPEHHs, METaUIbl U CIUIABHI,
NPOAYKTHI TEepPepabOTKH MPUPOJHBIX HMCTOYHUKOB YIJIEBOJOPOJIOB
(yrosi, mpupoAHOTO ras3a, HedTH) B OBITY, CEJIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHUMaHHWE 3HAYEHHUS XKUPOB, OEJKOB, YIIEBOJOB
IUTsl OpTaHU3Ma YeJIOBEeKa; YMEHUE MPOTHO3UPOBATh BIUSHHUE BEUICCTB

U XUMHUYCCKUX MPOLCCCOB HA OPraHrU3M YCJIOBCKA U OKPYKAOUIYIO

IIPUPOJIHYIO CpERY

3.2

YMCHHUEC HHTCIPUPOBATH XUMUUYCCKUEC 3HAHUA CO 3HAHUAMHU OPYTUX

YUeOHBIX MPEAMETOB

3.3

HaJIM4YMe OMbITa PabOTHl C PA3TUYHBIMM MCTOUYHUKAMH WH(pOpMAIUU
[0 XMMUU (Hay4dHass ¥ HAy4YHO-IOMYJIsSpHas JIUTEparypa, CJIOBapH,

CIIPaBOYHHKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHMBHO OIICHHBATh HWH(MOPMAIMI0O O BEIIECTBAX, HX
MpEeBpalleHUsIX W TPAKTHYECKOM  TNPUMEHEHHHM W yMCHHE

HUCIIOJb30BaTh €€ s pEeIICHUA yLIe6HO-1'I03HaBaTCJ'II)HI)IX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHMHOTO armapata M CHMBOJHUYCCKOI'O

SA3bIKa XUMHWU OJIA COCTaBJICHUA (bOpMYJ'I HCOPraHNM4e€CKUX BEIICCTB,




YpaBHEHUH  XMUMHUYECKUX  pEaKIMi; OCHOBAMHU  XMMHUYECKOU

HomeHkaTypsl (IUPAC u TpuBHanbHOIN)

YMeHue oOBSACHSTH CBS3b TMOJIOKEHHUs djeMeHTa B llepwomnyeckoit
CUCTEME C YHCJOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XAMHYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl snapa, oOIee dYucio
AJIEKTPOHOB), PACTPEIEICHHUEM DJIIEKTPOHOB 110 HDHEPTreTUYECKUM

YPOBHSIM aTOMOB TMIEPBBIX TPEX NEPUOIOB, KaU U KAJIbLIUA

IIpencraBnenne O  NEPUOAUYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHYECKUX 3JIEMEHTOB (paguyCc aToMa, 3JIEKTPOOTPULATEIbHOCTS),
IIPOCTBIX M CJOXHBIX BEUIECTB OT IIOJOXKEHUS DJIEMEHTOB B
Ilepuoguueckoii cucrteme (B MajblX IEpUOJaX M TJIABHBIX

MOArPYIIAX) U AJIEKTPOHHOTO CTPOEHUS aTOMa

YMeHue KinaccupuIpoBaTh:

7.1

XUMHUYCCKHUC DJICMCHTBI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUE PCAKIIUN

YMeHue onpenesnsTs:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJIICHHUSA XUMHYCCKUX DJJICMCHTOB, 3apsi]

HOHa

8.2

BHUJl XUMUYECKOH CBSA3M U TUIl KPUCTAUIMYECKOW CTPYKTYpHl B

COCOUMHCHUAX

8.3

XapakTep Cpebl B BOJHBIX paCTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHUCJIUTCIIb 1 BOCCTAHOBHUTCIIb

YMeHune XxapakTepu3oBaTh GU3HUECKUE U XUMUYECKHE CBOMCTBA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TpaduT, aamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIop, HATPHHA, Kalwii, MarHuu,

KaJIBITUH, aTIOMUHUM, KEJe30)

9.2

CJIOXKXKHBIX BCHICCTB, B TOM UYHUCJIC HUX BOJHBIX PAaCTBOPOB (BOZ[a,
aMMHaK, XJIOPOBOJIOPOJ, CEPOBOJOPOJ], OKCHIBI W THUAPOKCHIIBI
MetawioB [-ITA rpynm, amomuausa, meau (I1), nuaka, xenesa (I u
IIT), oxcuasr yraepona (I u 1V), kpemuus (IV), azora u dochopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30TucCTas, a30THasd,

dbocdopHas, yrojipHasi, KpeMHHEBasK KUCJIOTA U UX COJIH)

9.3

MPOrHO3UPOBaTh M XapaKkTepu3oBaTh CBOICTBAa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBHCUMOCTH OT HUX CBOI\/'ICTB, BO3MOXXHOCTH ITPOTEKAHUA XUMHUUYCCKUX

MIpeBpaIeHH I B pa3IMYHbIX YCIOBHIX

YMeHHe cocTaBIsTh MOJIEKY/ISIPHbIEC U HOHHBIE YPAaBHEHUS peakluil, B
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TOM YHCJIE:
10.1 peaxiuii HOHHOTO 0OMeHa
10.2 OKHCJTUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XMMUYECKHE CBOWCTBA M3YUYEHHBIX KIJIACCOB
' (Tpynn) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEP)KTAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXy HUMU
11 YMeHue BBIYUCIATH (TIPOBOIUTH PacyETh):
1 OTHOCHUTEJIBHYIO MOJEKYISPHYI0 M MOJISIPHYIO Macchl BEIIECTB,
' MacCOBYIO JI0JIK0 XMMHUYECKOTO JIEMEHTA B COEAMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 MacCy, 00beM ra3on
114 N0 YpPaBHEHUSIM XHMHUYECKHX pEAKUUH W HaXOJUTh KOJUYECTBO
' BEIIECTBA, 00BEM U Maccy peareHTOB WU MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJIaMH  HAy4yHOTO  TO3HaHus  (HabironeHue,
1 U3MEpPEHHUE, IKCIIEPUMEHT, MOJIETTUPOBAHKE) IPH U3YUYEHUH BEUIECTB U
' XAMUYECKUX SBJCHUH; yMeHHe cQOopMyIupoBarh Mpodiemy U
IIPEIOKUTH IIyTU €€ PELICHUS
172 Oe3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMHU, XHUMHUECKON
' MIOCY/I0H U J1ab0PaTOPHBIM 000PyIOBaHHEM
MpaBUJIaMy OE30MMaCHOTO OOpAaIeHUS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MMOBCEIHEBHON XKHU3HH, MPaBUJIaMH TOBEJICHUS B IENSAX COEpexeHUs
193 3I0pOBbsl M OKpYXKAIOLIEH IPUPOJHON Cpelpl; MOHUMAHUE Bpeaa
' (omacHOCTH) BO3IECMCTBHMS HAa JKMBbIE OPIraHU3MBI ONPEAETEHHBIX
BEIIECTB, CIOCOOOB YMEHbBIIECHUSI U IMPENOTBPALICHUS HUX BPEIHOTO
BO3JIEUCTBUA
3 Hanuune mpakTuueckuX HaBBIKOB IUIAHMPOBAHUSI U OCYIIECTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHue U onucaHue (PU3NUECKUX CBOWCTB BEILECTB; O3HAKOMIIEHUE

C (bI/ISI/I‘ICCKI/IMI/I n XUMHWYCCKUMU SIBJICHUSIMU OIIBITHI,




WLTIOCTPUPYIOIINE MPU3HAKU MTPOTEKAHUS XUMUYECKUX PeaKkIuit

13.2

n3ydeHHe Crioco0OB pasesieHus cMecen

13.3

MOJIydeHHE KHCIOpOJa M HW3YYE€HHE €ro CBOMCTB; IOJydeHHE
BOJIOPOJla U M3YYEHHE €ro CBOICTB; MOJydYe€HHE YTJIEKHUCIOro rasa u

M3y4eHHUE ero CBOICTB; MMOJIy4eHnEe aMMUaKa U H3y4yeHHe ero CBOWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaccOBOW JI0JeH

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHNE UHAUKaTOPOB (Jrakmyca, METHIJIOpaHKa U
¢denondranenna) I ONMpeneNeHUs] XapakTepa Cpelasl B pacTBOpax

KHUCJIOT U LIeJIoueH

13.6

UCCIIEIOBAHUE W  OIMCAHUE CBOWCTB HEOPraHWYECKMX BEILIECTB
Pa3IMUHBIX KJIACCOB; U3yYEHUE B3aMMOJEHCTBUS KUCIOT C METaJUIaMH,
OKCHJIaMH  METaIOB,  pPacTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJIIMM; IIOJyYEHHE HEpPACTBOPHUMBIX OCHOBAHUM;
BEITECHEHHE OJHOIO MeETajla JAPYyrdM M3 pacTBOpa  COJIH,
uccienoBaHne aM(OTEPHBIX CBOWCTB THIPOKCHIOB AalIOMUHHS H

UHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 IO TEMaM: «OCHOBHBIC KIIACCHI
HCOPTaHNYCCKUX COGI[HHGHHﬁ»; ((QHGKTpOJII/ITI/I‘IeCKaSI
JUucconmuranus, «Baxueimue HeMeTalIbI W HX COCIUHCHUA,

«Baxkneinme MeTaJuIbl U UX COETUHEHUSDY

13.8

XUMUYECKUE  DKCIIEPUMEHTHI, WUTIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKAHUsI PEaKIuii MOHHOTO OOMEHa; Ka4eCTBCHHBIC PEaKIMu Ha
MPUCYTCTBYIONME B BOIHBIX PACTBOPAX HOHBI: XJIOpPUA-, OPOMHJI-,
womaun-, cynbdar-, docdar-, kapOoOHAT-,  CHIHMKAT-aHUOHHI,
TUIPOKCU-UOHBI, KATHOHBI aMMOHHS, MAarHusl, KaIbIHs, aJTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), uuHKA

14

YmMmenue:

14.1

MPEJCTaBIATh pPEe3yNbTaThl JKCIEpUMEHTa B (¢GopMe BBIBOJOB,
JI0Ka3aTeNbCTB, TrpadMKoB M TaOJHMIl W BBISBIATH SMIHUPHUUECKUE

3aKOHOMECPHOCTHU

14.2

yCTaHABIIUBATh CBSI3U MEX/Y pealbHO HAOII0AaeMbIMU XUMUUYECKUMU
SBJICHUSIMH U MIPOLIECCAMH, TPOUCXOASIIMMU B MaKpO- U MUKPOMHUPE,

O0OBSICHATH TPUYMHBI MHOTOOOpa3Hs BEIIECTB




INEPEYEHDb 2JIEMEHTOB COJIEPKXAHMUSA, IIPOBEPAEMbBIX HA
OCHOBHOM T'OCYJAPCTBEHHOM JK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblil 3J1€MEHT COAEPKAHUS

1

HepBOHa‘IaJ'II)HI)IC XUMHUYECCKUEC MTOHATUA

1.1

Yucreie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMece

1.2

ATOMBI W MOJICKYJIBI. Xumuaeckrue diieMeHTBI. CHMBOIBI  XHMHYSCKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BCIIICCTBA.

1.3

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKk0H IIOCTOSHCTBAa COCTaBa BCIICCTB. OTtHOcuTENIbHAs aTOMHas Macca.
OrHocHTEabHAS MOJICKYJIdpHass Macca. MaccoBas 401 XMMHYECKOro 3JIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemiectBa. Momab. MomspHast macca. MomnsipHblii 00BEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MACChI U YHUCJIa CTPYKTYPHBIX CAWMHUI] BCIICCTBA

1.6

@u3nyecKue U XUMHUYECKHUE SIBJICHHMS. XUMHUUYECKass peakUuss U €€ NPU3HaKH.

3aKOH COXPAaHEHMs MACChl BEILIECTB. XUMHUYECKUE YPABHEHU S

[Tepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHe aTOMOB

2.1

Ilepnognueckuit 3akoH. Ileproanyeckas cucreMa XUMUUYECKUX di1eMeHTOB [[.1.
Menneneesa. Ilepuonsl u rpynmnsl. @U3NYECKUNA CMBICI IOPAIKOBOIO HOMEPA,

HOMEPOB MEPUOJIA U TPYIIIBI 3JIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX sanaep. M3otombl. Dnextponsl. CTpoeHue
SJICKTPOHHBIX 000JIOUEK  aTOMOB MCPBBIX 20 XUMHYECKUX DJIEMEHTOB

Ilepnoanueckoii cuctemsl .M. Menneneesa
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3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB NEPBBIX TPEX
NIEPUOJIOB, Kaius, Kajblusd (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METAIMYECKUX M HEMETAJUIMYECKUX CBOWCTB) M HUX COEAUHEHUH B
COOTBETCTBUU C IIOJIOKEHHMEM NIEMEHTOB B Ilepuommueckoir cucreme u

CTPOCHHEM UX ATOMOB

CrpoeHue BeliecTBa

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (moJispHass M HEMOJIApHasl)  CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

MeTtamnuueckas CBSI3b




3.2

Tunel KpHUCTAJUIMYECKUX pemETOK (aTOMHas, HOHHas, MeTajulnyecKas),
3aBHCHUMOCTbH CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKON PEmETKH U BHUAA

XUMHYECKOU CBSI3H

Baxwueiiimme mnpeacTaBUTEIM HEOPraHMYECKUX BellecTB. HeMetamnbl U ux

COCUHCHUS. MeTannael 1 ux COCIMHCHUA

4.1

Knaccugpukamus M HOMEHKIATypa HEOPraHMUYECKUX COEAMHEHHMH: OKCHIOB
(conmeobpa3yrorue: OCHOBHBIE, KHUCIIOTHBIE, aMmdoTepHbIC) u
HecosieoOpa3yromye; OCHOBaHMU (IIENOYM M HEPacTBOPHMBIE OCHOBAHMA);
KUCIOT  (KHCIIOpOJCOAep)Kalie ¢ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX)

4.2

duznueckue M XUMHYECKHE CBOMCTBa MNPOCThIX  BCHICCTB-HCMETAJIJIOB!

BOJIOPO/Ia, XJIOpa, KACIOpOia, cephl, a30Ta, pocdopa, yriepona, KpeMHUS

43

duznuecknue U XHUMHUUYECKHE CBOMCTBa MMPOCThIX BCHICCTB-MCTAJIJIOB: JINTUA,
HaTpus, Kaliusd, MarHovus U KaJIbLUd, aJJFOMHUHUS, KCIIC3a. QHGKTpOXI/IMI/I‘{eCKI/Iﬁ

PsA HanpsKEHUM METAIIIIOB

4.4

Pu3nYeCcKue U XUMHUYECKUE CBOWCTBA BOJOPOIHBIX COEAMHEHUN HEMETAIUIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPO/Ia, aMMHUAKa

4.5

dusnueckue U XUMHYECKHE CBOMCTBAa OKCHUIIOB HemeTamioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(ll, V), yrnepona(ll, IV), kpemuaus(1V). [lonydenue

OKCHA0B HEMCTAJIJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: metaiioB IA-IIIA rpynn, uuuka, memu(ll) u

xene3a(1l, IIT). ITonydyenne okcuaoB MeTaLIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHWU M aM(pOTEPHBIX THAPOKCUIOB (Ha MpUMeEpe
TUAPOKCHUJIOB  alllOMUHUS, Kejie3a, uuHka). [lomydeHue oOcCHOBaHUM U

aM(OTEpHBIX TUAPOKCHJIOB

4.8

OOmre XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOTHON, CEPOBOJOPOIHOM,
CEpHHCTOH, cepHOi, a30THOW, (ocdopHO, KpeMHUEBOH, yroibpHOH. OcoObie
XMMHMYECKUE CBOMCTBA KOHILICHTPUPOBAHHOM CEpPHOM M a30THOM KHCIIOT.

[Tonydyenue KuCiIoOT

4.9

OO6mue XuMHIECKHe CBOMCTBA cpeaHuX coJieit. [lomydenne coneit

4.10

[Tomyuenne, coOupaHHe, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHAaKa,

VIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tonyuenne ammmuaka, CepHOW M a30THOM KUCJIOT B MPOMBINIIEHHOCTH. OO01ue

CIIOCOOBI IMOJIY4CHH MCTAJlJIOB




4.12

I'enetnueckas cBSI3b MCXKIY Kl1acCaMH HEOPraHUYCCKUX COGI[I/IHGHI/II\/'I

XUMHUYECKUE PEAKIUU

5.1

Knaccudukanuss XuMuuecKuX peakiuid 1Mo pa3uyHbIM MPU3HAKAM: 10 YHUCITY U
COCTaBY YYacTBYIOUIMX B pEaKUWU BEIIEeCTB, MO TemIoBoMy 3(dexTy, Mo

M3MEHEHMIO CTEIICHEH OKHCIICHHS XUMUYSCKHUX DJIEMEHTOB

5.2

TennoBoii 23¢HeKT XUMHUUYECKON PEaKIIui, TEPMOXUMUYECKAE YPAaBHEHUS. K30 -

Y SHJIOTepMUYEcKHe peakuu. TepMoXuMuieckre ypaBHeHuUs
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OKHCINTETHOBOCCTAHOBUTENIbHBIE peakuMU. OKHCIUTENN U BOCCTAHOBHUTEIH.
[Ipomeccbl  OKMCIEHHST M BOCCTAHOBIIGHHUS.  ODJEKTPOHHBIA  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIIHLHOM pCaknuun

5.4

Teopust snekTponuTHUecKoil qucconraimu. KatuoHbl, aHHOHBL. DJIEKTPOJIUTHI U

HEIJICKTPOJIMTHI. CHUibHEBIE U c1a0bIe QJICKTPOJIUTHI. CreneHb JUCCOoManuu

5.5

Peaknun moHHOTO OOMEHa. YCIIOBHS MPOTEKAHUS pPeaKlUidi MOHHOTO OOMeEHa,

IIOJIHBIE U COKPALLEHHBIE HOHHBIC YPABHEHUS PEaKLUU

Xumus ¥ OKpyXkarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JXM3HM 4eloBeKa. besomacHoe
UCTIOJIb30BaHUE BEIIECTB M XHMUYECKHX peakiuil B J1aboparopuu U OBITY.

HepBasl MMOMOIIb IPpU XUMHUYCCKUX OKOTraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYXKawlled cpelapl  (KUCIOTHBIE  JOXK[IH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MPEJOTBPAIICHUS
[Ipenenbnas pomyctumas konmeHTpauus BemiectB (IIJAK). Ponbp xumum B
pElIeHNH DKOJIOTUYECKHX TMpobieMm. YcwieHue mapHUKOBOro dddekTa,

paspylieHre 030HOBOTO CIIOST

6.3

[Tpumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUS U UX COSAUHEHHUH B
ObITy, MeIuIMHE, MPOMBIIUIEHHOCTH WU CeJIbCKOM Xo3zgiicTBe. Ilpumenenue
METaJUIOB U CIUIaBOB (CTaslb, YYI'YH, IIOPAJIOMUHHNA, OpoH3a) B OBITY H
IIPOMBILIJIEHHOCTH UX COeIUHEHUU. [IoHsATHE O KOPPO3UU METaUIOB, OCHOBHBIE

COCOOBI 3aLTUTHI UX OT KOPPO3HHU

6.4

[IpupoaHble WCTOYHUKK YIIIEBOJAOPONOB (Yyrojib, MPUPOIHBIA Ta3, HEPTH),

MIPOJYKTHI MX TIepepaboTKu (O€H3UH), UX POJIb B OBITY U MMPOMBIIIJIEHHOCTH

6.5

[lepBonavanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIUIEPHUH, YKCYCHAs KUCIIOTA).
[onsiTie 0 OGMONIOTMYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OenKax, yriaeBoJax — U ux

POJIM B )KMU3HU YCIIOBEKA




PacuéTnr:

7.1 o popMyJiaM XUMHYECKUX COSTUHEHUH
7.2 Macchl (MaccoBOM) JIOJIM PACTBOPEHHOTO BEIIIECTBA B pACTBOPE
7.3 M0 XMMUYECKUM YPaBHECHHSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI IS YYEHUKA

* Xumus, 8 knacce/ 'abpuensiu O.C., Octpoymon W.I'., Cnankos C.A.,
Aximmonepnoe o0mectBo «M3narensctBo «IIpocBemienue
» Xumus, 9 knace/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxkmmonepHoe obmectBo «M3narenbctBo «lIpocBemienune

METOANYECKHUE MATEPHUAJIbBI 1J151 YYUTEJIA

1. O. C. T'abpuensn, 1. B. Akcénona, C. A. CnaakoB ""Meroauueckue
peKoMeHaauu 11 yuurtens K yueOHuky "Xumus - 8 ki1." O. C. N'abpuensna,
N. T'. Octpoymona, C. A. Crankosa"

2. I'abpuensu O. C., Bockoboitaukosa H. I1., Amykosa A. B. HactonpHas
KHUTa Yy4dTessl. XUMUs. 8 KII

3. l'a6puensn O. C., Bockoboitnukosa H. I1., SmrykoBa A. B. HactonbHas
KHUTa y4yuTess. Xumus. 9 Ki.

4. Xumus : 8—9-e xiaccel : 6a30BbIi ypPOBEHB : METOAMYECKOE TOCOOUE K
yueonukaMm O. C. I'abpuensna, U. I'. Octpoymosa, C. A. Cnagkosa / O. C.
["abpuensn, C. A. Cnaakos.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

[Toptan pyHnamentanpHOrO XuMuueckoro odpazosanus ChemNet.

Xumnueckas uHbopmalonHas cetb: Hayka, oOpazoBaHue, TEXHOIOTUH

http://www.chemnet.ru

[Mazera «XuMUsD» U CAUT IJIs1 yUUTEIIS «S Uy Ha YPOK XUMUID)

http://him. 1 september.ru

Enunas xomneknus [{OP: IIpeameTHast KOMneKIusa « X UMUSI»

http://schoolcollection.edu.ru/collection/chemistry

EcTecTBeHHO-HAYYHBIE SKCTIEPUMEHTHI: XUMHUSL.

Komnnekuust Poccutickoro o01ieo0pa3oBaTesIbHOTO mopTaja

http://experiment.edu.ru

Bcepoccuiickas onmummnuaza MKoJILHUKOB IO XUMUM http://chem.rusolymp.ru

OCHOBBI XUMUH: JIEKTPOHHBIN yueOHUK http://www.hemi.nsu.ru

JluctaHIIMOHHAS OJMMITHA]IA TI0 XUMUH: TEJICKOMMYHHKAITMOHHBIT

00pa3zoBaTeIbHbIN MTPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry
https://lesson.edu.ru/04/08 , https://m.edsoo.ru/




