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HOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 10O XMMHH Ha YPOBHE OCHOBHOIO 0OIero oOpa3oBaHUs
COCTaBJIE€HA HA OCHOBE TPEeOOBAaHUH K peE3yJbTaTaM OCBOEHUA OCHOBHOM
o0pa3oBaTenbHOK MIPOTPaMMBbl OCHOBHOTO o0111eTO o0pa3oBaHu,
npeactasiaeHHbx B ®I'OC OO0, a Taxke Ha ocHOBe (emepanpHOR pabdodcii
MPOrpaMMBbl BOCITUTAHUS M C YYETOM KOHIICTIIMK TPEMOJaBaHus Yy4eOHOTO
npeamera  «Xumus» B o0pa3oBaTeNbHBIX — opraHm3amnusax  Poccuiickoi
denepanum.

[Tporpamma no xumum JaET NPEACTABICHUE O LENIX, OOIIECH cTpaTeruu
0o0y4YeHUsd, BOCOUTAHWUA M Pa3BUTHSA OOYYAIOIIUXCA CPEACTBAMU Y4€OHOTO
MpeaMeTa,  YCTAHABJIMBAET  00fA3aTeNIbHOE  MPEAMETHOE  COJICpIKAHUE,
MpeayCcMaTpUBAET PACOpeACsiCHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHUE IO
pas3zmenaM M TeMaM MPOTPaMMBbl MO XHMHWHW, OMPEICISICT KOJUUCCTBECHHBIC W
KAueCTBCHHBIC XapaKTePUCTUKH COJICpIKaHMS, PEKOMEHAYEMYIO
MOCJICTIOBATEIPHOCTh  W3YUCHUS XHMHH C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH Y4eOHOTO TpOIecca, BO3PACTHBIX
0COOEHHOCTEW OOydYarommXxcs, OMNpPeAeasieT BO3MOXKHOCTH TIpeaMera A
peanuzanuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOM
MpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro 00pa3oBaHMs, a TaKKe TPEOOBAHUM K
pesynbprataM OO0ydeHWs XWMHH Ha YypPOBHE TIEed H3ydeHWs TMpeaMeTa H
OCHOBHBIX BHUJOB Y4Y€OHO-MO3HABATEILHON JEATEIBHOCTH OOyYarolerocs Mo
OCBOECHUIO YUEOHOTO COAEPKAHUS.

3HaHWE XWUMWW CIYKAT OCHOBOW i (POPMUPOBAHHUS MHUPOBO33PEHUS
00y4arolerocs, ero MpeACTaBICHUH O MAaTEPUATIbHOM €IMHCTBE MHPA, BAXKHYIO
POJTb UTPAOT (POpMUPYEMbIE XMUMHEH TPEACTABICHHUS O B3aWMOIPEBPAIICHHUSIX
SHEPTUH U 00 HBOJIIOIUH BEIIECTB B MPHUPOJAE, O MYTAX PEIICHUS TJIOOATBHBIX
MpoOseM YCTOMYMBOIO Pa3BUTHA YEJIOBEUECTBA — CHIPHEBOH, PHEPreTHUECKOM,
MUIIEBON U SKOJIOTMUECKON 0€30MacCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

N3zyuenune xumun:

CIOCOOCTBYET  peaju3allii  BO3MOXHOCTEH  JJid  CaMOpa3BUTHA U
dbopMupoBaHUA  KyJAbTYpHl JIMYHOCTH, €& oOmed u  (yHKIIMOHATBHON
IPaMOTHOCTH,

BHOCHUT BKJIaJ] B (DOPMHPOBAHUE MBINIJICHUS W TBOPUYECKAX CHOCOOHOCTEH
0o0y4Jaromuxca, HABBIKOB WX CaMOCTOSATEIbHONM y4eOHOU JeATEeNbHOCTH,
AKCTICPUMEHTATBHBIX M HWCCICAOBATCIBCKUX YMEHHHM, HEOOXOAWMBIX KaK B
MOBCEAHEBHOM XU3HU, TaK U B TPO(PECCHOHATFHON NEATCTLHOCTH,

3HAKOMHUT CO CIeIM(pUKONH HAYYHOTO MBINIICHUS, 3aKIaIbIBACT OCHOBBI
LEJOCTHOrO B3IJIsiA@a HA E€IMHCTBO MPHUPOABI M  YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHWH E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH
00yYaroInXCs,

crocoOCTBYeT (POPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAayYHBIM 3HAaHWAM, K TPUPOJAE, K UEJIOBEKY, BHOCHT CBOW BKJIAd B
AKOJIOTHUUYECKOE 00pa3oBaHuE 00YyYaIOIIUXCS.

JlanHble HampaBjIeHUS B OOYUCHUM XWMHH OOSCIEUMBAIOTCA CICTIM(UKON
COJCpKaHUs y4yeOHOro MpeAMETa, KOTOPBIA  SABIACTCS  MEJAroruyeckKu
aJanTUPOBAHHBIM OTPAXXEHUEM 0a30BOM HAYKM XMMHWH HA ONPEACTIEHHOM 3Tare
€€ pa3BUTHSL.



Kypc xumMum Ha ypoBHE OCHOBHOT'O 00I1Er0 00pa30BaHUA OPUEHTUPOBAH HA
OCBOEHUE OOYUYAIOIIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMHH W HEKOTOPBIX OTICIBbHBIX 3HAUUMBIX TOHATHN
OPraHUYECKON XUMHUM.

CrpykTypa coaepskaHusi MPOTPaMMBbl TT0 XUMHUH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 Moaxoja K €€ u3yueHuro. CoaepKaHue CKIAAbIBAETCS U3 CHUCTEMBbI
MOHATUHA O XHWMHWYECKOM DJJIEMEHTE W BEIIECTBE W CHCTEMBbI TIOHATHH O
xuMuueckol peakuuu. O0€ 3TH CUCTEMbl CTPYKTYPHO OPraHU30BaHbBI 1O
MPUHLUNY TIOCIAEIOBATENBHOTO PA3BUTHSA 3HAHWUNW HA OCHOBE TEOPETHUYECKUX
MPEICTABICHAN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepmoanueckoro 3akoHa JI. M. MeHaeneeBa Kak OCHOBHOTO 3aKOHA
XUMHWMU,

— YUYE€HHUS O CTPOCHUM aTOMa U XUMHUYECKON CBA3H,

— TPEACTaBICHUH 00 SJICKTPOJUTUUYECKOH JHUCCOLMAIIMN BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HaHHWS PACcCMATPUBAKOTCS HA OCHOBE SMIIUPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCA TMOCIICIOBATENHHO OT
OMTHOTO yPOBHA K JAPYrOMy, BHIIONHASA  (QyHKIMH  OOBICHEHUS W
MPOTHO3UPOBAHUA CBOWMCTB, CTPOCHUA MW BO3MOXKHOCTEH MPAKTHUYECKOTO
MMPUMEHEHHUS Y MOJTYYEHUS N3YUaeMBbIX BEIIECTB.

OcBoeHue mporpaMmbl  TIO XHUMHH  CIOCOOCTBYET  (POPMHUPOBAHHIO
MPEACTABJIEHNUA O XUMUUYECKON COCTABJIAIOLIEN HAYYHON KapPTUHBI MUPA B JIOTUKE
€€ CHCTeMHOM MNPHUPOJBI, LHEHHOCTHOIO OTHOUICHHWS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HAHUA B HayKe. M3yueHne XWMUHM NPOUCXOOUT C MPHUBJICUCHUEM
3HAHUW W3 PaHEE HU3YUEHHbIX YUYEOHBIX MNpeaMeToB: «OKpYKaOIMH MUpY,
«buonorus. 57 knacce» u «OuU3nKa. 7 KIIacey.

[Ipy w3yueHMn XUMHW TPOUCXOAWT (HOPMHPOBAHWE 3HAHWKA OCHOB
XUMUUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTUUYECKOM
JNEATENIBHOCTA YEJIOBEKAa W KAaK OJHOIO0 M3 KOMIIOHCHTOB MHUPOBOW KYJIBTYPHI.
3amaua ydeOHOTO MpeaMeTa COCTOMT B (DOPMHUPOBAHUU CHCTEMBI XUMUYCCKHUX
3HAHWA — BaXHEHMMX (aKkTOB, TOHATHH, 3aKOHOB W TEOPETHUCCKHUX
MOJIOKEHUM, AOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO XapakKTepa, A3bIKa
HAyKH, B MPUOOIIEHNM K HAYYHBIM METOJIaM TIO3HAHUS MPU U3YUCHHUH BEILIECTB U
XUMHUYECKUX PEaKInii, B POPMUPOBAHNY W PA3BUTHH MO3HABATEIILHBIX YMEHUH 1
WX TIPUMECHEHUU B YUYEOHO-MO3HABATEIBHOM W Yyue€OHO-UCCIEA0BATENBCKOM
NEATEIbHOCTH, OCBOCHWHM MpaBuil 0€30MacHOTO OOpalllEeHHUs ¢ BEIIECTBAMU B
MOBCETHEBHOM JKU3HM.

[Tpu n3yueHnrn XMMUU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl BaKHOE
3HAUCHUE MPUOOPETU TAKUE LIENH, KAK:

— (dopMHupOBaHWE WHTE/UICKTYAJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
CaMOOOpPa30BaAHUIO, COTPYJHUUYECTBY, CAMOCTOSTEIIBHOMY MPUHATHIO PEIICHUMH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSAM JKU3HU,

—  HampaBJEHHOCTh OOYYEHHS HA CHCTEMAaTUYECKOE MPUOOIICHUE
00y4Jarolmuxcd K CaMOCTOATEJIbHOW MO3HABATENbHON NIEATEIbHOCTH, HAYUHbBIM
METO/aM TO3HAHUS, (GOPMHUPYIOITUM MOTHBAITUIO W PA3BUTHE CIOCOOHOCTEH K
XUMHWWU,






COJAEP)KAHUME OBYUEHUSA
8 KUIACC

IlepBoHayabLHbIE XUMUYECKUE TIOHATUS

[IpeameT xumun. Posib XUMUHW B )KA3HH YEITOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BelecTB. [loHATHE 0 MeTOaX MO3HAHUSA B XUMUU. YUHCTHIE BEILIECTBA U CMECH.
CnocoObl pa3aiesieHns CMecei.

ATOMBI ¥ MOJEKYJIbI. XUMHUYECKHE 3IEMEHThl. CHUMBOJIbI XUMHUUYECKUX
31eMeHTOB. [IpoCThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckas (opmyrna. BageHTHOCT aTOMOB XMUMHUYECKHX IJIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHAsA Macca.
OtHocuTEenbHAs MOJIEKYJIsApHAA Macca. MaccoBas J0Jisi XUMUYECKOTO AJIEMEHTA
B COCJIMHCHHH.

KonnuectBo BemectBa. Mons. MonsgpHas wmacca. Bzaumocsssb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €AWHUI] BeliecTBa. Pacuértsl mo
dhopMynamM XUMHUECKUX COCTMHCHHM.

Ou3znueckue M XUMHUUYECKUE SBJICHUS. XUMHUECKasd peakuus u eé
MPU3HAKKA. 3aKOH COXPAHEHUSA MAacChl BEIIECTB. XHUMHWYECKUE YPABHEHUA.
Knaccudmkanms XuMUIeCKuX peakiuii (COCTMHECHUS, PA3I0KCHAS, 3aMEITICHUS,
oOMeHa).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0H, MpaBujaaMHu paboThl B JIabopaTopuu
U npuéMamu oOpaileHuss ¢ JabdopaTOpHbBIM OOOPYJOBAHUEM, HU3YUYEHUE U
omucanne (PU3UUECKUX CBOWCTB 00OpasloOB HEOPTAaHWYECCKUX  BEIIECTB,
HaOmoaeHne (pu3nueckux (TUIaBJICHWE BOCKA, TasTHUE JIbJa, PACTUPAHUE caxapa
B CTyNKE, KWICHWEC W KOHJICHCAIMS BOJBI) M XUMHUUYECKHX (TOPEHHE CBEUH,
MPOKAJIMBAHUE METHOW TPOBOJIOKH, B3aMMOJCHCTBAEC MeEJIa C KHUCIIOTOM)
ABJICHUH, HAOMIOJACHUE W ONHCAHUE MPU3HAKOB TMPOTEKAHUA XUMHUUYECKHUX
peaknmii (pa3joKeHUE caxapa, B3auMOICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3aMMOIEHCTBHE
xene3a ¢ pactBopoMm coym Menu (II), n3yuenue cnocoOoB pa3aeieHus CMECEi: ¢
MOMOIIFI0 ~ MarHWTta,  (UWIBTPOBAHWE,  BHIMIAPUBAHWE,  JTUCTUJUIAIINS,
xpomartorpadus, MPOBEACHUE OYUCTKHA MOBAPCHHOW COMM, HAOMIONCHUE U
OMUCAHUE PE3YJIbTATOB MPOBEACHUS OMbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXPAHECHUS MACChI, CO3/TAaHAE MOJICIICH MOJICKYJI (IapOCTEPKHEBBIX ).

BaskHeiiine npeacTaBuTe/ I HEOPraHUYECKUX BeleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 351eMEHT U TPOCTOe
BemecTBo. Haxoknmenwe kuciaopona B mpupoje, GU3NUECKHE W XUMHUECKHC
cBoiicTBa (peakuuu ropenus). Oxcuapl. llpumenenue kuciopona. CrocoOsi
MOJIYYEHUS KHUCIOpoJa B J1labOpaTopuud W MNpOMBIIUIEHHOCTH. Kpyrosopot
kuciopoaa B mpupoae. O30H — auTOTponHAsS MOAUDUKAIHS KACIOPO/Ia.

Temmosoit a3 dexT xuMUIecKo peakiuu, TEPMOXUMHAYECKUE YPAaBHCHHUS,
9K30- M 3HJAOTEPMUYECKHE PEakiuu. TOMIMBO: yrojb U METaH. 3arpsA3HEHUE
BO3/IyXa, YCHIICHHE TTapHUKOBOTO 3 deKTa, pa3pylmieHHe 030HOBOTO CJIOS.

Bonopoa — snemMeHT u mpocToe BemiecTBo. HaxoxkaeHuwe BOaOpoja B
npupoae, (U3MUECKHE W XUMWYECKAC CBOMCTBA, NPUMEHEHHUE, CITOCOOBI
nonydeHusa. Kuciorel u conm.



MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUECKUM YPABHEHUSIM.

duznyeckue CBOWCTBA BOABI. Boma kak pacTtBopuTeb. PacTBOpHI.
HaceolllieHHbIE U HEHACHIIICHHBIE PAcTBOPHI. PacTBOPUMOCThH BEILIECTB B BOJE.
MaccoBasi A0 BELIECTBA B PacTBOpE. XHUMHUUECKHE CBOHCTBA BOJIbI.
OcHoBanusi. Posib pacTBOPOB B MPUPOJE W B KU3HU ueioBeka. Kpyrosopot
BOJIbl B IPUPO/IC. 3arps3HeHUE NPUPOIHBIX BoA. OXpaHa U OUMCTKA NPUPOTHBIX
BOJI.

Knaccudukanms aeoprannuecknx coequaenunii. Oxcnnpl. Knaccndukamus
OKCHIOB. cojieoOpasyiomue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) W
HeconeoOpazyome. HoMmenknatypa okcuaoB. (DU3MYECKHE W XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCUA0B.

OcHoBanmus. Knaccudwukarnmss ocHOBaHWN: MIENOYM W HEPACTBOPHUMbBIC
ocHOoBaHMs. HoMeHknaTtypa ocHoBaHuii. OU3NUECKUE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuil. [lorydeHrne OCHOBaHUWHN.

Kucnorst. Knaccudmkamms kucmor. Homenknarypa kucior. Ouszndeckne
U XUMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCTM MetammoB H. H. bekerosa.
[TonyyeHne KucCIoT.

Comu. Homenkmatypa coneil. ®uznyeckue M XMMHUYECKHE CBOMCTBA
conei. [lonydueHnune comen.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuit IKCnepumMenm:

KQUECTBEHHOE OMNPEACJICHUE COJEPXKaHUS KHCJIOPOJAa B  BO3MIYXE,
MOJIy4YeHre, coOMpaHue, paclO3HABAHWE M W3YYEHUE CBOMCTB KHUCJIOPOJA,
HAaOJIIOJICHUE  B3aUMOJCUCTBUSA  BEIIECTB €  KUCIOPOAOM M YCJIOBUA
BO3HUKHOBEHHUS W TPEKpaIeHus TopeHus (Tmoskapa), O3HAKOMJICHHE C
oOpa3lilaMd OKCHUJIOB M OIKMCAHUE WX CBOWCTB, MOJy4eHUE, COOUpAHHUE,
pacmo3HaBaHWE W M3YUYCHHWE CBOWCTB BOJOpPOAa (TOPECHHE), B3aUMOJCUCTBUEC
BoAopoaa ¢ okcuaoM mMeau (I1) (BO3MOXKHO UCTIONTb30BaHUE BAICOMATEPHATIOB ),
HaOo/leHHe OoO0Opas3lioB  BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTECH PACTBOPEHUs BEIIECTB C PA3IMUYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA, B3aWMOJACHCTBHE BOJAbI C MeETa/llaMKu (HATPUEM U KaJIbI[UEM)
(BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPHAJIOB), MCCIICIOBaHUE 0OpaA3IoOB
HEOPraHUYECKUX BEIIECTB PATUUHBIX KJIACCOB, HAOIOAECHUE W3MEHEHUS
OKpPaCKM WHJMKATOPOB B pPAcTBOpPax KHUCJIOT U IIEJIOYeH, U3YUYCHHUE
B3aumoseicTeus okcruaa mean (1) ¢ pacTBopoM cepHO# KHCITIOTHI, KHCIIOT C
METaJIJIAMH, PEAKLUN HENTPAIIU3ALMH, TTOJTYYEHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHCHUE OJHOT0 METajlla JPYrMM U3 PacTBOpa COJM, PEIICHHE
AKCHEPUMEHTAIBHBIX 3aJa4 Mo TeMme «BakHelilre KJIacChl HEOPraHWYECKHUX
COCIMHEHUI.

Iepuoanuecknii 3akoH u Illepuognueckas cucremMma XHMHYECKHX
yiementoB JI. 1. MenaeneeBa. CtpoeHue aTtoMoB. XHMHYECKAs CBS3b.
Oxkuc/NTEeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuU

[lepBbie TOMBITKYN KIacCHU(PUKAMMKM XAMHUYCCKUX 3JeMeHTOB. [loHATHE O
rpynmnax CXOTHBIX 3JEMEHTOB (IIEIOYHBIE W IEIOYHO3EMETHLHBIC METAILIHI,
raJIOTeHbl, WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOPbIe 00pa3yloT amQoTepHbIC
OKCHU/JIbI U TUAPOKCHUIBI.



[Tepuoanueckuii 3akoH. [lepuoauyeckas cucTeMa XUMHAYECKUX SJIEMEHTOB
JI. Y. Menneneesa. Koporkomepuonnas ¢ JAIWHHOTEpHOAHAS (DOPMBI
[lepuoanueckoit cucrembl xumuueckux dnemeHtoB [[. WM. Menneneesa.
[Tepuoapt u rpynnbl. OU3MUECKUNA CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB
MepUoAa U TPYMIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. W30Tombl. DJIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 000J0UEeK aTOMOB MEePBhIX 20 XUMHUYECKUX JICMEHTOB
[Tepunoanueckoit cuctemsl 1. 1. MenaeneeBa. XapakTepUCTUKA XUMHAYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAJTMYECKUX CBOMCTB MO IPYIINaM U MEepUoIaM.

3nauenue Ilepuoanueckoro 3axkoHa u llepuoanueckoit  cUCTEMBbI
XUMHWUYECKHUX 3JIEMECHTOB JIJIS pa3BUTHSA HAykd W npakTuku. [[. 1. Mennenee —
YUYEHBIN U TPAKIAHNH.

Xumuueckast cBsi3b. KoBaneHTHas (TOfiApHAs W HEMOJSIPHAS) CBS3b.
DJNIEKTPOOTPULIATEIbHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHuss. OKHUCITUTEILHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouecchl OKUCIEHUS U BOCCTAaHOBJIEHUA. OKUCTUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

W3yUuEHHUE 00pa3liOB BEIIECTB METAUIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUAA IIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX — PEAKIIHMA
(ropeHne, peakiuy Pa3IoKCHAS, COSAMHECHU).

MeorcnpeomemHuuie ceasu

Peanuzanus MeXIpeaMETHBIX CBA3EH MPU M3YUCHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4YEPE3 HCMOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUNA, TaK W TIOHATHH, SBJIAIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYUHOTO IIUKJIA.

OO06mme ecTeCTBCHHO-HAYUHbIC TOHATHS. HAy4dHbIM (hakT, THMOTE3a,
TEOpHs, 3aKOH, aHaju3, CHHTE3, KiIacCcuUKaIusa, MEPUOANIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHUE.

®dusnka: Mmarepusa, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUJ,
W30TOMbI, PAAUOAKTUBHOCTh, MOJEKYJA, SJCKTPUUECKUN 3apsj, BEIECTBO,
TEI0, 00BEM, arperaTHoe COCTOSIHHE BEINECTBA, Ta3, (PM3HUECKHE BEIIMUYWHEI,
€IMHULIBI U3BMEPEHUS, KOCMOC, IJIaHEThI, 3BE311b1, COJTHIIE.

buomorus: gporocunres, apixanue, dnocdepa.

I'eorpadmsa: armocdepa, ruapocdepa, MHUHEpPATBI, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOMAEMbIE, TOTUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BeuiecTBo 1 XumHnueckasi peakius

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucteMa XUMHAYECKUX AJIEMEHTOB
1. 1. Menaeneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMUUYECKUX 3JIEMEHTOB TMEPBBIX TPEX NEPUOMAOB, Kajidd, KaJbLMUSA W MX
COCAMHEHUNA B COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B [lepmoamueckoii
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKONW CBSI3U. TUIBI KPUCTANTMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTALIMYECKON PEIIETKH
U BUJAa XUMHUYECKOM CBSI3H.



Knmaccudpukanms w  HOMEHKIATypa  HEOPTaHWUECKUX  BEIIECTB.
XVWMHAYECKAE CBOWCTBA BEIECTB, OTHOCAIIUXCS K PA3IUYHBIM KJIaccam
HEOPTaHUYECCKUX COCTMHEHUH, TCHETHUECKAs CBA3b HEOPTAaHNUECKIX BEIIECTB.

Knaccndukanmsa XAUMAYECKHX PEAKIANA MO PA3jIMYHBIM TMPHU3HAKaM (1o
YUCITYy U COCTAaBY YYAaCTBYIOIIHUX B PEAKIIMM BEIICCTB, MO TEIIOBOMY (PdekTy,
M0 W3MEHCHWIO CTCTICHEH OKHUCIACHUA XUMHYECKHX  DJIEMEHTOB, TIO
o0paTUMOCTH, MO YYaCTHIO KaTaln3aTopa). OK30- H JHIOTCPMHUYECKHE
PEaKIAN, TEPMOXUMUUYECKAC YPABHEHUS.

[Tonsitue o ckopocTn xumMuueckod peakiuu. [loHarne 06 oOpaTuMBIX H
HEOOpAaTUMBIX  XUMWYECKHX peaknuax. [loHATHE O TOMOTCHHBIX |
reTeporeHHbIX peakmusax. [lonstue o katammze. [loHatne 0 XUMHUECKOM
paBHOBecur. MakTOphl, BAUAIONMMHE HA CKOPOCTh XWMHUYCCKOW PEAKIUU W
MOJIOKEHUE XUMHUUECKOTO PAaBHOBECHH.

OKHCITUTETFHO-BOCCTAHOBUATEIFHBIC  PEAKITAN, AJICKTPOHHBIN  OayiaHc
OKHCJIUTEIIFHO-BOCCTAHOBUTENbHOH  peakimu.  CocTaBjeHWE  ypaBHCHWH
OKHCJIUTEIIEHO-BOCCTAHOBUTENIBHBIX ~PEAKIUi C HWCHOJB30BAHUEM METOJA
3JIEKTPOHHOTO OaaHca.

Teopust  SICKTPOJATHUYECKOW  JUCCOIMAIWH. ONEeKTPOIUTHI 51
HEAMEKTpOonuThl. KaTwoHbl, anWoHBl. MeXaHW3M AHCCOIMAIMA BEIISCTB C
Pa3TUYHBIMA BUAAMH XHUMHUYECKOW CBs3u. CreneHs aucconmarui. CHIbHBIE U
cnaOble SJIEKTPOJIUTHI.

Peakuun wmoHHOrO OOMEHA. YCJOBHUS MPOTEKAHUS PEAKIMI HOHHOTO
oOMEHa, TIOJIHBIE W COKpPAIEHHBIE WOHHBIE ypaBHEHUs peakiuii. CoiicTBa
KHUCJIOT, OCHOBAHUM M COJIEH B CBETE MPEACTABJICHUN 00 SJEKTPOJUTHUUECKOMN
mucconmanun. KauecTBeHnble peakiiny Ha HOHBIL. [[oHATHE O TUApONH3E CONEH.

Xumuueckuii JKcnepumenm:

O3HAKOMJICHUE C MOJCIIMA KPUCTAULIHUYCCKAX PEIMIETOK HEOPTaHWUUECKHUX
BCIIECTB — METAJUIOB M HEMETAIOB (rpaduTa M ajiMasa), CJI0KHBIX BEIICCTB
(xjopuga HATPUA), HCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
peaknuh  OT  BO3JACWUCTBHS  Pa3NWuHbIX  (DAaKTOPOB,  HCCIACAOBAHUE
AJIEKTPOMPOBOTHOCTH PACTBOPOB BEIECTB, MPOIecca JUCCOIMAIMK KHCIIOT,
eJI0UeH 1 coJiel (BO3MOXKHO MCIIOIh30BAHUE BUACO MATEPHAJIOB), TPOBEACHHE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKHA MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa
(oOpa3oBanue oOcajaka, BBIJACICHWE Ta3a, OOpPa3OBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIIMTEIIFbHO-BOCCTAHOBUTEIIBHBIX — PEaKITHi
(ropenue, peaknun Pa3IoKECHHUS, COCTMHCHHS ), pacro3HaBaHUC
HEOPTAaHUYECKUX BEIISCTB C TOMOIINBI0 KAYECTBEHHBIX PEAKIIUHA HA WOHBI,
PEIICHAE SKCTICPUMEHTAIbHBIX 32/1a4.

HemeTtanisl u ux coemHEHUS

OOmmias xapaktepucTuka ranoreHoB. (OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTeneHn OkucaeHus. CTpoeHue u Pu3nIecKrne CBOWCTBA MPOCTHIX
BCIIECTB — TaJIOTCHOB. XWMHWYECKWE CBOWCTBA HAa TMPUMEPE XJIOpa
(B3aMMOJICHCTBHE ¢ METaJUIaMH, HEMETAJUIaMHU, IIEI0YaMu). XJIOPOBOIOPO.
ConsiHast KMCI0Ta, XUMHUYECKAE CBOMCTBA, TIOJTydeHHE, IpuMeHeHue. JleficTre
XJIOpa ¥ XJIOPOBOAOPO/Ia HAa OPTaHWU3M 4YeJIoBeKa. BarkHEHITHE XJIOPUIABI U WX
HAXOXXJCHUE B TIPUPOJIE.

OO6mass  xapakrtepuctuka aeMeHTOB  VIA-rpynnbi.  OcoOGeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHBIC CTeTIeHN okuciieHusa. Ctpoenne u pusnieckue
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CBOWCTBA TPOCTHIX BEIIECTB — KHUCIOpoAa ®W  CEpbl. AITOTPOIHBIC
MOAN(UKAIIMHA KUCIOPOIa U cephl. XUMUYECKHE CBOMCTBA cephl. CepoBOIOPO,
CTpoeHUe, (U3MUECKHE W XHMHUECKHe CBoWcTBAa. OKCHIBI CEphl  Kak
MPEJACTAaBUTENIA KUCIOTHBIX OKCHIoB. CepHas KHCIIOTa, (PU3UUecKue W
XUMHUYECKHE CBOMCTBA (00IMe Kak TPEACTABUTENS Kiacca KHCIOT W
cneruprueckne). XUMUUICCKHE PEAKIINH, JICKAIAE B OCHOBE MTPOMBIITUICHHOTO
croco0a monydeHus cepHou KucioThl. [IpuMenenne cepHoit kuciotsl. Conm
CEpHOW KHCIIOTHI, KQaUeCTBEHHAs peakius Ha cynbdar-uon. Haxoxnenue cepo
1 €€ COCIMHEHUH B MIPHUPOJAC. XUMHUUYCCKOE 3arpsA3HEHUE OKPYXKAIOMEH CPEeIbI
COCTMHCHUSAMH CEPBHI (KUCITOTHBIC JOXKIH, 3arPA3HEHUE BO3AyXa M BOAOEMOB),
CrocoObl €ro NpeI0TBPAICHUA.

OO0mas xapaktepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIC CTETICHW OKWUCACHWA. A30T, pPaCcHpOCTPAaHCHHWE B
npupoe, pu3uueckue u XUMMUIECKUE cBoMcTBa. KpyroBopoT azoTa B mpupoe.
AMMHAaK, ero pU3nUecKne U XUMHUYCCKIE CBONCTBA, TOTYUCHUE U TPUMEHEHHE.
Conu amMMOHHSA, WX (UBHUECKHME W XUMWYECKAC CBOWCTBA, MPUMCHEHHE.
KadectBennas peaknusi Ha MOHBI aMMOHUA. A30THasl KHCIIOTa, €€ MOJIyUYCHHE,
(rzuUecKkre W XUMUYECKHE CBOWMCTBA (00IMME Kak TPEICTABUTEIS Kiacca
KHCITOT W crnenuduieckue). Mcnomp3oBaHue HUTPATOB W COJICH aMMOHHSA B
KQueCTBE MUHEPAIbHBIX yA0OpeHUH. XUMUYECKOE 3arpsA3HEHUE OKPY Karoleh
CpeIbl COSMHEHUSAMH a30Ta (KUCIOTHBIE OXKIN, 3arPI3HEHUE BO3/TyXa, TTOUBHI
u BogoémoB). Docdop, amnorpomrbie Mogudukarmu docdopa, puzndeckue u
xummudeckue cpoiictBa. Oxcun docdhopa (V) wm  docdopHas Kuciora,
(bm3uYecKre U XUMAYECKUE CBOMCTBA, monydeHue. Mcnonp3osanue docharoB B
KaueCTBE MUHCPAITBHBIX YI0OPEHUH.

O6mass  xapakrtepuctuka aeMeHToB  [VA-rpynnbl.  OcoOGeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHBIC CTETICHW OKUCICHUA. YTJEPOJ, ajUIOTPOITHBIC
MOAW(UKAIIMKA, PACTIPOCTPAHCHUE B TPHUPOAE, (U3HUECKHE W XAMHUYECKHE
cBoiicTBa. Ancopoumsa. Kpyrosopor yriepoaa B mpupoae. OKCuapl yriepoja,
uX (PU3NYECKHE W XUMWYECKHE CBOWCTBA, NEHCTBHE HA JKUBHIC OPTaHU3MBI,
MOJIYYCHUE W MPUMEHECHHE. DKOJIOTHUECKUE TIPOOIEMBbI, CBA3aHHBIE ¢ OKCHIOM
yraepoga (IV), runore3a Tm00abHOTO TOTEIUICHWS KIIMMAaTa, MapHUKOBBIHT
adekr. YrompHas kuciaora u € conM, WX (PUIHUCCKHE M XHMHUYCCKHC
CBOMCTBA, MOJydeHHWE W NpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, TMPOMBIIIJICHHOCTH H
CEJIbCKOM XO35MCTBE.

[lepBoHauanmbHble TOHATHS 00 OPraHWYECKWX BEIIECTBAX KaK O
COCIMHCHUAX yTiiepona (MeTaH, dTaH, TWJICH, alleTH/ICH, STAHOJI, TJIMICPHH,
yKCyCHasi KucioTta). llpupoaHple HWCTOUHWKH  yrIE€BOAOPOAOB  (yroJib,
MPUPOAHBIN Ta3, HEDTH), TPOAYKTHI UX MepepadOTKH (OCH3WH), X POJIb B OBITY
U TIPOMBINIICHHOCTH. [loHATHE 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: JKHUPAX,
Oenmkax, yrieBojax — M WX POJIM B JKM3HU YelIoBeka. MarepuanbHOE €IHHCTBO
OpPraHUYECKUX W HEOPTAHWIECKAX COCTMHECHUM.

Kpemanmii, ero ¢musmueckne W XUMWYECKHE CBOWCTBA, TOJYyYCHHE W
npuMeHenne. CoeauHeHuss KpeMHus B npupoje. OOmue mnpeactaBieHus o0
okcuze kpemuus (IV) u kpemaneBoit kucnore. CHIMKATHI, UX UCIIOJIB30BAHUE B
OBITY, B MPOMBINIIICHHOCTH. BaskHeHITne CTPOUTEITFHBIE MAaTEPHAJTbl. KEPaAMHUKa,
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CTEKJIO, IIEMEHT, OETOH, Kee300eToH. [TpobaeMbl 6€30MacHOr0 UCTIOJIH30BAHUSA
CTPOUTEJIbHBIX MATEPUAJTIOB B MOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpa3lioB HEOPraHWYECKHWX BEIIECTB, CBOMCTB COJISHOM
KHUCJIOThI, MPOBEACHUE KQUECTBEHHbIX PEAKIIUHA HA XJIOPUI-UOHBI U HAOOICHHE
MPU3HAKOB WX MPOTEKAHWA, OMBITHI, OTPAXKAIOMNE (PU3NIECKAE U XUMHUUYECKHC
CBOWCTBA TaJIOTCHOB W WX COCAUHEHWH (BO3MOXHO HCIIOIH30BAHUE
BUJICOMATEPHUAJIOB), O3HAKOMJICHHWE ¢ oOpa3iaMu XJIOPHAOB (TaJOTECHUIOB),
O3HAaKOMJICHHME ¢ oOpasmaMu cepsl W €€ COCOUHEHUAMH (BO3MOKHO
WCIIOJIb30BAHUE BHUICOMATEPHAIOB), HAOMIOMEHWE Tmporecca OOyriIuBaHUS
caxapa ImoJ JCUCTBHEM KOHUEHTPUPOBAHHONW CEPHOW KHUCIIOTBI, H3YYEHUE
XUMHYECKMX CBOMCTB  pa30aBJIEeHHOW CEPHOM  KHCIIOTHI, MPOBEIACHUE
KAuUeCTBCHHONW peaknud Ha CcyabdaT-uoH W HAOMOJCHWE TpU3HAKA €&
MPOTEKAHUS, O3HAKOMJICHHE C (PH3NIECKUMHU CBOMCTBAMU a30Ta, (ocdopa U ux
COCIMHCHUH (BO3MOXKHO WCITOJIb30BAHUE BHICOMATEPHANIOB), OOpa3iaMu
a30THBIX B (pochOPHBIX YIOOpCHHMH, MOayUYeHHE, COOMpPaHKe, paclio3HaBaHNUE U
M3YUEHHUE CBONCTB aMMHAKA, MPOBEIACHUE KAYECTBCHHBIX PEAKIMA HA HOH
ammMoHusT W (dochar-MOH W W3YUCHHUE TPHU3HAKOB WX NPOTEKAHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI ¢ MEABIO (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPHANIOB), HW3YUYCHHE MOJCICH KPUCTALTHICCKUX
pemérok anmasa, rpadwura, dynmepeHa, O3HAKOMIICHHE C TIPOIECCOM
afacopOLMK pAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM
MPOTHBOTA3a, MOJIyYeHUE, COOMpPAHHE, PACMO3HABAHWE W W3YUYEHUE CBOMWCTB
VIJIEKUCIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX pEaKlMid Ha KapOOHAT H
CUJIMKAT-UOHbl W W3yUYCHUE NPU3HAKOB MX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMEH CHJIMKATHOW MNPOMBIIUIEHHOCTH, PELICHUE AKCIEPUMEHTAIbHBIX
3a1a4 1no TeMe «BaxxkHeue HeMeTaIbl U KX COSTUHEHUS .

MeTabl 1 UX COeIUHEHUS

OOmass xapakTEpUCTUKA XHMHUYECKUX JJIEMEHTOB — METAUIOB Ha
OCHOBAHUU MX MOJIoXkeHUA B [leproanueckoil cucteMe XuMHUECKUX AJIEMEHTOB
JI. . MenneneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTaliioB. MeTtajinueckas
CBA3b U META/UIMUECKAA KPUCTAIUIMUECKAS PEIIETKA. DJICKTPOXUMHUUECCKUN Pl
HANPsDKEHUH MeTAUIOB. (DU3NMYECKME W XUMHYECKHE CBOMCTBA METAIUIOB.
OO6ume crnocoObl mosiydeHuda MeTtayioB. [loHATHE O KOpPpO3WMM METAJUIOB,
OCHOBHBIE CTHOCOOBI 3ammTBhl WX OT Koppo3uu. CmiaBel (CTajb, UYYTYH,
JTEOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHUE B OBITY M TIPOMBIIIIJIEHHOCTH.

[[lenounbie  meTauibl: mnonoxkenue B llepuonuueckoit  cucreme
XUMHUUYECKHUX 3JieMeHTOB J[. 1. MeHaeneeBa, CTpOCHHE UX aTOMOB, HAXOXICHUE
B mpupoae. DOusnueckne W XWMWYECKHE CBONCTBA (HA TPUMEPE HATpHUS W
kayusa). OKCUABl W TUAPOKCHIBI HATpus W Kaind. [IpuMeHeHHe ImemouHbIX
METAJIJIOB U UX COCIUHEHUN.

[MlenouHo3eMeNbHBIE METAJIBI MarHUd M KajJbLMHi: IIOJIOXKECHHE B
[lepuoanueckoit cucreme xumuueckux d3nemeHtoB J[. WM. MeHnneneesa,
CTPOCHHME WX aTOMOB, HaxOXJACHWE B mpupoje. DOU3MUYECKHE U XUMHUECKUE
CBOWCTBA MarHWs W Kajublms. BakHeWmme coeauHEHUS Kanblusa (OKCHI,
THUAPOKCHI, COJTH ). JKECTKOCTD BOJIBI M CTIOCOOBI €€ YCTpaHEHUS.

AmoMuHui: nosioxkeHue B llepuoanueckod cHUCTEME XHMWYECKHX
snemeHToB JI. M. MeHnneneeBa, CTpO€HHE aTOMa, HAXO0XACHUE B MPUPOJE.
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dusnyeckne W XUMHUYECCKHE CBOWCTBA aMOMHUHHUSA. AMQOTEpHBIE CBOMCTBA
OKCHJIa ¥l THIPOKCHUAA ATFOMHUHHS,

Keneszo: nomoxenue B [leppoanueckoi cucteMe XUMAYECKUX AJIEMEHTOB
1. . MenaeneeBa, CTpOEHHE aTOMa, HAXO0XACHUE B npupoae. Ousnueckue u
XMMHUYECKHAE CBOMCTBA >kene3a. Okcuabl, THApoKcHabl U conu skene3a (1) u
xenesa (III), ux cocraB, cBOWCTBA U MONYUCHHE.

Xumuueckuil JKcnepumenm:

O3HAKOMJICHHE C O0Opa3iaMu METAUIOB M CIUIaBOB, WX (PHU3WUECKUMH
CBOWCTBAMHW, W3YUYCHHE PE3YJIbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
WCIIOJIb30BAHUE BUCOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHAA
KaJIbIAA W HATPHUS C BOJOM (BO3MOXKHO HCIOJIb30BAHUE BUACOMATEPHAJIOB),
HCCJICIOBAHNE CBOMCTB JKECTKOM BOJIBI, TIPOIIECCA TOPEHUS Kelle3a B KUCIOPOIE
(BO3MOHO HCIIOJIb30BAHUE BHUJCOMATECPUAJIOB), TIPU3HAKOB TMPOTCKAHUA
KAueCTBCHHBIX PEaKITii HA MOHBI: MarHus, KaJbIus, aJJIOMAHAS, [IMHKA, KEJIe3a
(II) m xeneza (III), memm (II), HaOmogeHWe W OMUCAaHWUE MPOLECCOB
OKpAaIlIMBaHWSA TJIAMEHH WOHAMH HATPHs, Kaidd W KajabIusd (BO3MOXHO
WCIIOJIb30BAHUE BHUICOMATEPHUAJIOB), HWCCIICIOBaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA ATIOMUHWA W THAPOKCHIA IWHKA, PEMICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHelre MeTalIbl U UX COSTUHEHUS).

XuMHs B OKPYKAKOIIas cpeaa

BemecrBa n Marepuansl B MOBCEIHEBHOM KW3HU YENOBEKa. bezomacHoe
HCITIOJIb30BAHUE BEIECTB M XUMUUYECKUX peakimii B ObITy. [lepBas momomts npu
XUMHUYECKUX 0KOTaX M OTPABJICHUSAX.

XVMHAYECKOE 3arpsA3HEHNE OKPYIKAIOMIECH CPe/Ibl (TpeaebHas TOMyCTUMAast
KoHIleHTparmss Bemects, pgamee — [IJIK). Poas xumum B pemenun
3KOJIOTHYECKHUX MPOOIIEM.

Xumuueckuil IKCnepumMenm:

n3ydeHue o0pasoB MaTEPHAIOB (CTEKITO, CIIJIAaBbl METAIIIIOB, TIOJTUMEPHBIC
MaTepPHaITHI ).

Medxcnpeomemnmusie ceasu

Peanmuzanmst MexnpeMeTHBIX CBsI3€H MPU WU3YUCHUH XUMHH B 9 Kitacce
OCYHICCTBIISIETCS 4YEPE3 HWCIOIb30BAaHUE KaK OOIMX eCTECTBEHHO-HAYUYHBIX
MOHATHH, TaK W TOHATHHA, SBJIAIONIAXCS CHCTEMHBIMH JUIS  OTICIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO IHAKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHSA . HAyUHbIH (PakT, THIOTE3a, 3aKOH,
TEOpUsA, aHaJM3, CHHTE3, KiIaccupuKanud, TEPUOAUIHOCTh, HAOIIOJACHHUE,
AKCIICPUMEHT, MOJICITUPOBAHUE, M3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
3 deKT, TEXHOIOT U, MATCPHATIBI.

®dusnka: Marepusi, aroMm, >JIEKTPOH, TPOTOH, HEHTPOH, WOH, HYKJIHI,
W30TOMBI, PAaTNOAKTABHOCTD, MOJIEKYJa, SJACKTPUUYCCKUAN 3apsjl, MPOBOIHUKH,
MTOJIYIIPOBOTHUKH, JHAJICKTPHKH, (DOTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe  COCTOSHWE  BEIIECTBA, ras, pacTBOP, PacTBOPHMOCTb,
KPUCTAJUTMYECKAsT PEMIETKA, CIUIaBbl, (PU3WUECKHUE BETUUHMHBI, €IUHHUITHI
HU3MEPEHUS, KOCMHUECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: ¢orocuntes, npixanne, ouocdepa, IKOCUCTEMA, MUHEPAITHHbBIE
yI0OpEHMSI, MUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIHHBIE BEITICCTRA.

['eorpadmsa: armocdepa, ruapocdepa, MHUHEpPATbl, TOPHBIE TOPOIBI,
TIOJIC3HBIC HCKOTIaeMBbIE, TOTUTHBO, BOJHBIC PECYPCHI.
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IIJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PpE3YyJIbTaThl OCBOEHUA TMPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHuA AOCTUTAIOTCS B XOJ¢ OOyUYCHUS XUMHUHM B €IMHCTBE Y4eOHOU W
BOCIIUTATE/IbHOM  JIEATEIbBHOCTH B COOTBETCTBUM C  TPAAUIIMOHHBIMH
POCCUUCKHUMHU COLMOKYJBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH,
MPUHATHIMUA B OOIIECTBE MPABWJIAMU U HOPMAaMU MOBEACHUSA U CHOCOOCTBYIOT
MPOLIECCaM CaMOMO3HAHU A, CAMOPA3BUTHA U COLIMAIIM3ALIMNA O0yJArOIIUXCS.

JInyHOCTHBIE  pE3yJIbTAThl  OTPAXAKOT TOTOBHOCTh  OOydaromuxcs
PYKOBOJCTBOBAThCA CHUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OpPHUCHTALUH W
paclIMPEHUE OMNbITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O  OTHOUIIEHUWA K  OTEUECTBEHHOMY  KYJbTYPHOMY,
HUCTOPUUECKOMY W HAyYHOMY HACJEAWIO, MOHUMAHUA 3HAUEHUA XUMUUYECKOM
HAyKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAACTh JOCTOBEPHOM
uHdopMarmeit 0 TMepPeoBBIX JOCTHKCHHSIX W OTKPBITHSAX MHUPOBOH W
OTCUECCTBEHHONW XWMWH, 3aUHTEPECOBAHHOCTM B HAYYHBIX 3HAHHUAX 00
YCTPONCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOro BOCTIUTAHMS:

MPEJCTABICHUS O COLMAJIbHBIX HOpPMAax M MpPaBWIaX MEXIUYHOCTHBIX
OTHOLIEHHA B  KOJJIGKTUBE, KOMMYHHUKATUBHOM  KOMIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, YUueOHOUCCAE0BATEIbCKOM, TBOPUYECKOW M JPYrUX
BUJIAX JEATEIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HON COBMECTHOMN NEATCIBHOCTH
MIPU BBITIOJTHEHUH YU€OHBIX, TO3HABATEIbHBIX 33/1a4, BHIMOJTHEHUH XUMUYECKUX
SKCHEPUMEHTOB,  CO3JaHUM  Y4E€OHBIX  NPOEKTOB,  CTPEMJICHUA K
B3aUMOMOHHMMAHWIO M  B3aUMOIIOMOIA B  Mpolecce AToi  yueOHOMH
NEATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TOBEJCHUE M TMOCTYNKUA CBOUX
TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUA
MOCJIEACTBUHU MOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHUS

MHUPOBO33PEHUYECKHUE MPECTABICHUSA O BEIICCTBE M XUMUUECKON PEaKIInH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHA M COCTABJIAIOIINE
OCHOBY /1JI1 TOHUMAHHUS CYIIIHOCTA HAYUYHOW KapTHUHBI MUPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSl MPHUPOJIbI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHON CPENOH, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHBIE MOTHUBbI, HAMPABJICHHbIC HA TOJYUCHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOAUMBIEC Ui OOBACHEHHA HAOMIOJAeMbIX IIPOIECCOB H
ABJICHHUN, TIO3HABATEIbHON, MH(MOPMAIMOHHOW M YUTATEIIbCKOW KYJIBTYPHI, B
TOM 4YHUCJE HABBIKOB CaMOCTOSTEIbHON pPabOThl ¢ Y4YEOHBIMM TEKCTAMH,
CIIPAaBOYHOM  JINTEpATypoil,  JOCTYMHBIMH  TEXHUYECKUMH  CPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JHOO03HATENbHOCTh, FOTOBHOCTh M
CIIOCOOHOCTh K  €amM000Opa30OBaHUIO, TMPOCKTHOM W  HCCIEI0BATEIbCKOM
JEATENIbHOCTH, K OCO3HAHHOMY BbIOOpPY HAMPABJICHHOCTH U YPOBHS OOYUEHHUS B
JTATTbHEUIIIEM

4) popmMupoBaHus KYJbTYPbI 310POBbS;
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OCO3HAHUE IIEHHOCTU >KM3HW, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM HA 3J0POBbINA 00pa3 >XKM3HU, OCO3ZHAHUE TOCJICACTBUU H
HEMIPUATHE BPEIHBIX TNPUBBIYCK (YMOTPEOJCHUS aJIKOTOJIA, HAPKOTHKOB,
KypeHusi), HEOOXOAUMOCTH COONIOACHUS TPaBWJI  O€30MACHOCTH  TPH
00pallleHUH ¢ XUMHUUYECKUMHU BEIIECTBAMHU B OBITY U PEANIbHOM JKU3HU,

S) TpyaoBoro BocnuraHusi:

WHTEPEC K TMPAKTHUCCKOMY HM3YUYCHHIO Mpod)eccuii M Tpyda Pa3IudHOTO
po/a, YBAXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMHUHU, OCO3HAHHBIA BHIOOP
WHJMBUAYAJbHOW TPACKTOPUM MPOJOJLKCHHUS 00pa3oBaHWs C  y4€TOM
JUYHOCTHBIX UHTEPECOB U COCOOHOCTH K XUMHUM, OOIIIECTBEHHBIX UHTEPECOB U
MOTPeOHOCTEH, yCIemHol MTPoGEeCCHOHAIBHOW JEATCIIbHOCTH W Pa3BUTHA
HEOOXOUMBIX YMEHHI, TOTOBHOCTH aJanTHPOBAThCA B MPOdEeCCHOHAITBHON
cpeng,

6) 3K0J10rH4ecKOro BOCITUTAHMSI:

AKOJIOTHMUYECKHU 1EeCO000pa3HOE OTHOIIEHHWE K MPUPOJE KAK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE [IEHHOCTH 3J0POBOT0O
u Oe3omacHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
(bM3UYCCKOMY M TICHXHYSCKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIOACHUS
nmpaBwy 0€30MacHOTO IIOBEACHHA MpH padoTe ¢ BEIISCTBAMHM, a TaKKe B
CUTYyalUsAX, YTPOXKAOIIUX 3/I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TOJIy4aeMbI€ MPU U3YUECHUH XUMUH, TS
pelleHns  3a4ay, CBA3AHHBIX C OKPYXKAKOLIEW MNPUPOAHOM CPENoW, A
MOBBIIICHUS YPOBHS 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHUA TIJI00AJBLHOIO
XapakTepa SKOJIOTMYECKUX MpoONeM M MOyTeH uX PEIICHUs MOCPEACTBOM
METOJIOB XUMUH, SKOJOTHUECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCSA UM
B MO3HABATEIIbHON, KOMMYHHUKATUBHOM U COLMAIIbHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpenMETHBIX PE3YJbTATOB BBIACISAIOT 3HAUUMBIC i
(hopMupoOBaHUA MHUPOBO33PEHUS OOMICHAYYHBIC TOHATHS (3aKOH, TEOPHA,
MPUHINN, THUMOTE3a, (aKT, CHCTEMa, NPOIECC, SKCIECPUMEHT H APYTOE.),
KOTOPbI€ HCIOIB3YIOTCA B €CTECTBECHHO-HAYUHBIX YUYEOHBIX MPEAMETax H
MO3BOJISIIOT HA OCHOBE 3HAHWUM W3 OTUX TMPEAMETOB  (POPMHPOBATH
MPEACTABJIEHUE O ULEJIOCTHOM HAYYHOW KAPTUHE MHUPA, U YHUBEPCAJBHBIE
yueOHbIC MEUCTBHUS (MO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYJSTHUBHBIC),
KOTOphIe OOecTnieunBarOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOATCILHOMY
MJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOH AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YYeOHbIE AeiicTBUSA

ba3oBble 1oruueckue aeicTBUS:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIILJICHHAS TPU OCBOSHUU
3HAHWHA. PACKPBHIBATh CMBICT XUMHUECKUX TOHITHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIIUBATH B3AaMMOCBS3b C IPYTUMHU MMOHATHSIMHE ), UCIIOJIb30BATh
MOHATHSA /TSl OOBACHEHUS OTACIBHBIX (PaKTOB W SABJICHUMN, BHIOUPATh OCHOBAHUS
U KPUTEpHH [UIS KIACCH(UKAITMM XUMHUYECKHX BEMIECTB W XHUMHUYCCKHUX
pEeaKiuii, yCTaHABINBATh MPUUYMHHO-CJICACTBEHHbBIE CBA3U MEKIY OOBEKTaMH
U3YUYCHUS, CTPOWTH JIOTUUECKUE PACCYXACHUS (MHIYKTHUBHBIC, NETyKTHUBHBIC,
0 AHAJIOTHH ), JCJIaTh BHIBOJIBI U 3aKITIOUCHHS,
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YMEHHE TPUMCHSITH B TMPOIECCE TMO3HAHUS TOHATHS (MPEAMETHBIE |
METaINpPeMETHBIE), CHUMBOJIMUECKUE (3HAKOBBIE) MOJCIH, HWCIONB3yeMbIE B
XUMHWH, TPeoOpa3OBhIBATh IMUPOKO TPUMEHSEMbIE B XWMHH MOJICIbHBIC
MPEICTABIICHAS — XUMWUYECKHI 3HAK (CHMBOJT 3JIEMEHTA), XUMUUeckas opMyra
¥ YpPaBHEHUE XUMHUYECKON PEAKIUHA — TIPH PEIICHUH yueOHO-TIO3HABATEIIHHBIX
3amMad, C€ y4€TOM OSTUX  MOJCIBHBIX TPEJACTABICHUN  BBIABIATh U
XapaKTepHU30BaTh  CYIMIECTBCHHBIE TIPU3HAKM HM3y4aeMbIX OOBEKTOB  —
XUMUYECKAX  BCIIECTB WM  XUMHWYECCKHUX  PEAKIUHA, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPHYWHHO-CIICICTBCHHBIE CBSI3M W TMPOTHBOPEYHUS B
M3y9aeMBbIX TIPOIIECCAX U SBJICHUAX.

ba3oBbie uccienoBaTebCKHE NeHCTBHS !

YMEHHUE UCIOJIb30BATh MOCTABJICHHBIC BOMPOCH B KAYECTBE WHCTPYMEHTA
MO3HAHWA, a TAaKK€ B KAUECTBE OCHOBBI JUIsi (POPMUPOBAHWS THUIIOTE3BI TIO
MTPOBEPKE MPABWIIBHOCTH BHICKA3bIBACMBIX CYXIACHUH;

MPUOOPETEHUE OMbITa IO TUIAHUPOBAHWIO, OPTAaHWU3ANMHA W TPOBEICHUIO
YUCHHUECKHX HSKCIEPUMEHTOB, YMEHHE HAOMOMaTh 3a XOJOM MpoIlecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €r0 PE3yiabTaT, (OPMYIHPOBATH 0OOOIICHUS
¥ BBIBOJIBI TI0 PE3YyJIbTaTaM MPOBEAEHHOTO OIBITA, WCCICAOBAHMS, COCTABIIAThH
OTU€T O MPOJICIAHHON padoTe.

PaboTa ¢ undopmanmeii:

yMEHHUE BHIOWPATH, AHAJM3WPOBATH W HMHTECPIPETHPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUAOB W (OPM TIPEACTABIICHHUS, TMOJIYYaeMyl0 W3 Pa3HBIX
WCTOYHWUKOB (HAYYHO-TIOMYJISIPHAST JIUTEpaTypa XUMHYECKOTO COJEP KaHMS,
cnpaBouYHBIE TMOCOOWMs, pecypcsl UWHTepHeTa), KpUTHYECKH OICHWUBATH
MPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(MOPMAIIHIO;

YMEHHUE MPUMEHSATH PA3IMUYHBIE METOJIBI U 3aMPOCHI MPH TIOUCKE U 0TOOPE
uHOPMAITMK U COOTBETCTBYIOMIMX JAHHBIX, HEOOXOIUMBIX JJISi BBITIOJIHCHUS
yueOHBIX W TO3HABATEIIHHBIX 3a1a4 OMPEACIIEHHOTO THTIA, TPHOOPETEHHUE OTBITA
B 00JIaCTH WCIIONB30BaHUA WH(POPMAITMOHHO-KOMMYHUKATABHBIX TEXHOJIOTHH,
OBJIAJICHAE KYJIbTypOH aKTWBHOTO MCIOJIb30BAHUS PA3TUYHBIX TMOUCKOBBIX
CHCTEM, CaAMOCTOSTEIIPHO BHIOWPATh ONTHUMAIBHYIO (HOPMY TIPEICTaBICHUS
uHOpPMAIMN ¥ WUTIOCTPUPOBATH PEIIacMbie 3aJaul HECIIOXHBIMH CXEMaMH,
auarpaMMaMu, IpyruMu hopMaMu rpaKe B BX KOMOWHAIASIMU,

YMEHHE UCIMOJIb30BaTh W aHAIM3UPOBATh B TIporecce YdeOHOW W
HCCIIeA0BATEILCKON NEATENBHOCTH uHdOpMaITHIO 0 BJIUSTHAN
MPOMBITINICHHOCTH, CEIBCKOTO XO34WCTBA W TPAHCIOPTa HA COCTOSHHE
OKPY>KaIOLIENH PUPOAHOM CPEIBI.

KoMmyHHKaTHBHbBIE YHHBEPCAJIbHBIE yUeOHbIe NeiiCTBHUS:

YMEHHUS 3a7aBaTh BOMPOCHI (B X0/a¢ AWajora W (WiHM) AWCKYCCHH) TIO
CYIIECTBY 0OCyX)maemMoil Tembl, (hOPMYJIHPOBATh CBOW  TMPEIIOKEHUS
OTHOCHUTEJIFHO BBITIOJTHCHHSI TIPE/IIOKEHHOM 3a/1a4H,

YMEHUS TPEACTABIATh TOJYUYCHHBIC PE3YJbTaThl  MMO3HABATEIIBHON
NEATENBHOCTA B YCTHBIX W TIMCHBMEHHBIX TEKCTaX; JAeNiaTh MPE3CHTAIUIO
PE3YNIbTAaTOB  BHITIOJTHEHWA XHMHUYECKOTO OKCIIEPUMEHTa  (JIabOpaTOPHOTO
OTbITa, JA0OPaTOPHOM padOTHI MO WCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
MIPOEKTA);

yMEHUST y4eOHOTO COTPYIHWYECTBA CO CBEPCTHUKAMU B COBMECTHOW
MO3HABATEJLHONW W  WMCCIICIOBATENIBCKON  JEATENBHOCTH TPU  PEIICHUH
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BO3HUKAIOIIUX MPOOJIEM HA OCHOBE YuéTa OOIIMX MHTEPECOB M COrIaCOBAHUA
no3uiuii  (0OCyXmeHrusa, OOMEH  MHEHHSMH, «MO3TOBBIC  INTYPMBI»,
KOOPJWHALMA COBMECTHBIX JICCTBHM, OMPEACITICHUE KPUTEPUEB IO OLICHKE
KaueCTBA BHITIOJIHCHHON PabOTHI U APYTHE).

PeryasiTUBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOATENBHO ONPEACNATh LEHU ACATEbHOCTH, TJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NEeATENBHOCTD, BHIOMPaTh Haubojee Y(PPeKkTUBHBIEC CTIOCOOBI PEMICHHS yaeOHBIX
Y TO3HABATEIIBHBIX 337a4, CAMOCTOSTEIBHO COCTABJIATh WM KOPPEKTUPOBATH
NPEMJIOKEHHBIN aJITOPUTM  JIEMCTBUUA TIPA BBINIOJHEHUM 3aJaHUNA € YYETOM
MOJIYYEHH HOBBIX 3HAHUH 00 M3yuaeMbiX OOBEKTAaX — BEIIECTBAX WU PEAKIIUSAX,
OLICHUBATh COOTBETCTBHUE MOJIYUCHHOTO PE3yJIbTaTa 3asBJICHHOW LEIU, YMECHUE
WCMOJIb30BaTh W AQHAJIM3UPOBATH KOHTEKCTHI, NPEIaracMble B YCIOBHU
3aJlaHU M.

INPE/IMETHBIE PE3YJIbTATBI

B cocrtaBe mnpeaMeTHbIX pe3yJIbTATOB MO OCBOCHUIO 00A3aTEIBHOTO
CoJIepKaHMs, YCTaHOBJIEHHOTO JaHHOW (enepasibHON paboueit mporpaMMoi,
BBIJICJISIIOT; OCBOEHHBIE O0YUYalOIIMMUCA HAyUHbIC 3HAHUS, YMEHHUS U CHOCOOBI
JAeHcTBHM, crnenupuyecKre IS TPeAMETHOH 00nacTH «XUMHS», BHIBI
JNEATENIBHOCTA MO TMOJYYEHHUIO HOBOTO 3HAHWA, €ro HHTEPHPETALWH,
npeoOPa30BAHUIO U TPUMEHECHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIIHIX.

K konny oOyueHusa B 8 kJjacce MpeaMeETHbIE PE3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(hOPMUPOBAHHOCTD Y OOYUAIOTIINXCS YMEHHUH:

e PacCKpbIBaThb CMBICII OCHOBHBIX XHMUYECKUX MOHATHN. aTOM, MOJIEKYJIA,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS W HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTETHHAS aTOMHAs
W MOJEKYJIApHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAs
Macca, MaccoBas JAOJA XUMHYECKOrO JJIEMEHTA B COCAWHCHUH,
MOJIAPHBINA 00BbEM, OKCH]I, KHUCJIOTA, OCHOBAHHE, COJIb,
3IEKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHUSA, XUMHAUYECKAs PEaKLHUS,
KJTaccu(puKaIus peakiyii; peakiiud COSAMHEHUS, PEAKITUN PA3IIOKECHUS,
pPEaKIMU 3aMElICHUs, peakiuu OOMEHA, 3K30- M 3HI0TEPMUUYECKUE
PEaKIMH, TeIUIOBOM 3(pheKT peaKIuu, Sapo aroMa, MICKTPOHHBIH CITOH
atomMa, aToMHas opOuTajdb, paadyCc aroMa, XUMHUUYECKas CBS3b,
MOJSAPHAs W HEMOJISIPHAsA KOBAJICHTHAs CBSA3b, MOHHAsA CBSA3b, HWOH,
KaTHOH, aHWOH, PACcTBOP, MaccoBas JOJs BeEIIecTBa (MPOIECHTHAS
KOHIIEHTpAIHs) B PaCTBOPE;

e WUIKOCTPUPOBATHh B3aMMOCBA3b OCHOBHBIX XWMHUYECKUX TMOHATHN |
MMPUMEHATH TH MOHATUA NP OMUCAHUH BEIIECTB U X MPEBPALLCHHIA,

e HCIONH30BATh XUMHUYECCKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS (HOpMYI
BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIIUH,

e OMNpENENATh BAJICHTHOCTh aTOMOB  3JIEMEHTOB B OMHApHBIX
COCAMHEHUAX, CTENEHb OKUCJICHUS  JJICMEHTOB B  OMHAPHBIX
COCMHECHUAX, NPUHAJICKHOCTh BEIIECTB K OMPEACTEHHOMY KIJAcCy
COCMMHCHUH MO (hopMysiaM, BUJ XHUMHUYECCKOW CBS3HM (KOBAJCHTHAS W
WOHHAS) B HCOPTAHUYCCKUX COCMHEHUX,

e packpeiBaTh cMmbica Ilepuommueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHWUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
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K

XUMHUYECKUX AJIEMEHTOB OT UX MOJIOKeHUsA B [leprnonnueckoi cucreme,
3aKOHOB COXPAHEHHUS MAcCChl BEMIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIAPHOTO YUEHHUA, 3aK0OHa ABOTapO;

OMMCHIBATh M XapaKTepu3oBaTh TabmmuHyio ¢opmy llepuonnueckoit
CHUCTEMBI XHMHUECKHX O3JIEMEHTOB. pas3indyaTh TMOHATHS «TJIaBHASA
noarpynma (A-rpynma)» u «nobdounast moarpynma (b-rpymnma)y, majsie
1 OOJIBIITKE TIEPUOJBI, COOTHOCUTH 00O03HAUCHHMSI, KOTOPHIEC UMEIOTCS B
tabnuue «llepuoanueckas cucrema xumudeckux sjaementoB [ M.
MeHnneneeBa»y ¢ YHCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsAd  sAnapa, oOOIee YHCIIo
AIEKTPOHOB U PACTIPECIICHUE UX TIO SJICKTPOHHBIM CJIOSIM);
KIacCH(puImMpoBaTh ~ XUMWYECKAE  DJIEMCHTHI,  HEOPTAaHUYCCKUE
BCIECTBA, XUMUUIECKHAC PEAKIMH (TIO YACTY M COCTaBY YUaCTBYIOIIUX B
PEaKIAA BEIIECTB, MO TETUIOBOMY D deKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIMNE XUMHUUYCCKHUE CBONCTBA BEIECTB
Pa3IUYHBIX ~ KJIACCOB,  TOATBEPXKIAas  OMHUCAaHWUE  MpPUMEpaMu
MOJICKYJIAPHBIX YPABHEHHUM COOTBETCTBYIONMINX XUMUUECKUX PEAKITUH;
MPOTHO3UPOBATh CBOMCTBA BEMIECTB B  3aBUCHMOCTH OT HX
KQueCTBEHHOTO COCTaBa, BO3MOXHOCTH TPOTEKAHUS XUMHWYECKHX
MPEBPAIICHAN B PA3IMYHBIX YCIIOBUAX,

BBIUHCIIATh OTHOCUTENIBHYIO MOJIEKYJISPHYIO W MOJIAPHYIO MacChl
BCIIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO »3JIeMEHTa 1o (opmyie
COCIMHCHUS, MAaCCOBYIO [OJII0O BEIIECTBA B PACTBOPE, MPOBOJUTH
PacUETHI IO YPABHEHUIO XUMUYECKON PEaKITHH;

MPUMEHATH OCHOBHBIE OTICPAIIMM MBICIUTEIILHONH JCATEIIBHOCTH —
aHaJlu3 M CHHTE3, CpaBHEHHME, OO0O0OIEHWE, CHCTEeMaTHU3AIIHIO,
KJTaCCU(PMKAITHIO, BBHIABIICHUE MPUUMHHO-CIICICTBEHHBIX CBSI3CH — IS
W3YUYCHHUSI CBOWCTB BEIIECTB M XUMHUYCCKUX DPEAKIUNA, €CTECTBEHHO-
HAayYHbIE  METOAbl  TO3HAHWUSA —  HAOMOJCHHWE, H3MEPEHHE,
MOJETTUPOBAHUE, SKCTIEPUMEHT (PEabHbINA U MBICJICHHBIN ),

CIENOBaTh TMPABWJIAM  IIOJB30BAHUA XMUMHUUYECKOM TOCYIOW H
7a0opaTOpPHBIM O0OPYAOBAaHHMEM, a TaKXKe TMpaBujaM OOpaIeHus ¢
BCIIECTBAMHA B COOTBETCTBHH C HWHCTPYKIUSAMH TIO BBITIOJTHCHHUIO
7a00pPaTOPHBIX XWUMHUYECKUX OMBITOB MO TMOJIYUYSHUIO W COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOMA M KHCJIOPOAA), TPUTOTOBJICHHUIO
PacTBOPOB ¢  ONPEACIEHHONM MACCOBOM JOJIEW PACTBOPEHHOTO
BCIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMHUUYECKHAE SKCTICPUMEHTHI 110
pacmo3HAaBAHMWIO PACTBOPOB IMENIOYEH W  KHCIOT C  TOMOIIBIO
WHIUKATOPOB (TakMyc, heHon(pTaienH, METUIIOPAHXK U APYTHE).

KOHIy 00yueHus B 9 KJjiacce MPEIMETHbIC PE3YJbTaThl HA 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh ChOPMUPOBAHHOCTD Y OOYUAFOTINXCS YMEHUH:

PAcKpbIBaTh CMBICJ OCHOBHBIX XWUMHUYECKUX MOHATUNA: XUMUYECKHUI
3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO,
CII0’KHO€ BEIIECTBO, BAJICHTHOCTD, 3JEKTPOOTPULIATEIBHOCTD, CTEICHb
OKUCJICHUS, XUMHUUYECKasd pPEaKius, XUMHUUYECKas CBA3b, TEIJIOBOU
ekt peaknmm, MOJb, MOJSAPHBIA 00BEM, PACTBOP, SJICKTPOJUTHI,
HESJICKTPOJIUTHI, 3JEKTPOJIATHYECKAS NUCCOLMALNS, PEAKIMA UOHHOTO
o0OMEHa, KaTajau3arop, XUMUUYECKOE€ paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBbIE PEAKIIMHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIINHY,
OKHCJIUTENb, BOCCTAHOBHUTENb, OKHUCICHUE W  BOCCTAHOBJICHHUE,
agtoTponusi, amMpOTEPHOCTh, XUMHYECKas CBA3b (KOBaJICHTHAs,
WOHHAS, META/UTMUECKas), KPUCTATMUYECKAad PEMIETKAa, KOPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTh XWUMHUYECKOW PEaKUuu, NPEACIbHO
nonyctuMmas konuenTpamua 11JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWYECKUX IOHATHH U
MPUMEHATH ATH TTOHATHUA MPH ONIMCAHUM BEIIECTB U MX MPEBPAICHHI
WCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBJICHHS (hOpMYIT
BEIIECCTB YU YPABHEHUN XUMHUUYECKUX PEAKIIUH,

ONPENEHATh BAJCHTHOCTh W CTENEHb OKHCICHUS XHMHWYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTAaBa, MPUHAMJICKHOCTH
BCIECTB K OMPEACIEHHOMY KJIacCy COSTUHEHWH Mo (opmynam, BHUA
XUMUYECKOW CBA3M (KOBAJCHTHAsA, WOHHAS, METATHUYECKasA) B
HEOPTaHWYECKUX COCTUHEHUAX, 3aps] MOHA TI0O XUMHUYECKOUN opmyIie,
XapakTeP Cpelbl B BOAHBIX PAaCTBOPAX HEOPTraHWMYECKUX COECAWHCHUH,
THN KPUCTAUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

packpbiBaTh cMmbici [lepuonmdeckoro 3akona JI. 1. Menneneesa u
JEMOHCTPUPOBATh €ro MOHUMAHMWE. OMUCHIBATh W XAPAKTEPHU30BATH
Tabnmuunyto ¢opmy [leprnoanueckoit CHCTEMBI XUMHUYECKUX AJICMEHTOB!
pa3nuvaTh MOHATHS «TJIaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpynma)y, manbsie W OOJBINHME TEPUOABI, COOTHOCHTH
0003HAUYECHUsSA, KOTOPbIE HUMEIOTCA B TNEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMH CTPOCHUS ATOMOB XHUMHWYECKHX
AMIEMEHTOB (COCTaB W 3apsaa Aapa, OOIee YUCIO DIICKTPOHOB W
pacmpenesieHue WX 10 JJCKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHECHHUM CBOMCTB AJIEMEHTOB M UX COCITMHEHUN B
Mpeesiax MajablX NEPUOAOB M TJIABHBIX MOATPYNI ¢ YYETOM CTPOCHUSA
WX aTOMOB;

KIacCH(PUIMpoBaTh ~ XUMWYECKAE  DJIEMCHTHI,  HEOPTAaHUYECCKUE
BCIECTBA, XUMUUIECKHAE PEAKIMH (TI0 YUCTY ¥ COCTaBY YYaCTBYIOIIUX B
pPEaKIu| BEIIECTB, MO TEIIOBOMY 3(PEKTy, 10 M3MEHEHUIO CTCTICHEH
OKHCJICHHS] XUMHYECKHUX JIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATh) OOMIME U CICTIM(PUICCKHE XUMUICCKUE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE
MPUMEPAMUA MOJICKYJISIDHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIHUX
XAMHAYECKUX PEAKIAM,

COCTAaBJIAITh YPAaBHEHUA SJICKTPOJUTHYECKON AUCCOUMALMUA KHUCIIOT,
LIEJIOYEN W COJIEW, TNOJHBIE W COKpALIEHHBIE YPABHEHUA pPEaKUUU
MOHHOTO  OOMEHa, YypaBHEHUA  pPEAKUUHA,  MOATBEPKAAOIIUX
CYLIECTBOBAHUE TCHETUUYECKOW CBSI3M MEXIY BEIIESCTBAMH PA3JMYHBIX
KJIACCOB,

PACKpBIBAaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN
MOCPEACTBOM COCTABJICHHUS SJIEKTPOHHOTO OaJlaHCa 3TUX PEAKIINH;
MPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH NPOTEKAHUA XHMHWYECKUX MPEBPALICHUN B PA3JIUYHBIX
YCIOBHSIX;
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BBIUHCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO W MOJIAPHYIO MacChl
BCIIIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO »JJIeMEeHTa 1o (opmylie
COCIMHCHUS, MAaCCOBYIO [OJII0O BEIECTBA B PACTBOPE, MPOBOJUTH
PacUETHl IO YPAaBHEHUIO XUMUYECKON PEaKITHH;

coOMmoAaTh MNpaBuia  MOJIb30BAHUS  XUMHUYECKOW TMOCYyAOH |
nadopaTOpHBIM OOOpPYJOBAaHHEM, a TaKKe MpaBujia oOpalleHus ¢
BCIIECTBAMHA B COOTBETCTBHH C HWHCTPYKIUSAMH TIO BBITIOJTHCHHUIO
7a00paTOPHBIX XWUMHUYECKHUX OMBITOB MO TOJIYUYEHUIO W COOMPAHUIO
ra3000pa3HbIX BEMIECTB (aMMUaKa M YTJICKHUCIIOTO Ta3a);

MPOBOJUTh  PEAKIIMH, TOATBEPKAAIONINE KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIICCTB. PACMO3HABaTh OMBITHBIM TYTEM  XJIOPHA-,
Opomuna-, wWomua-, kapOonar-, docdar-, cmmkar-, cyibdar-,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHHWS W HMOHBI M3YYCHHBIX METAJLIOB,
MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATH OCHOBHBIE OTICPAIIMA MBICIIUTCILHON JICSITEIBHOCTH —
aHaJlu3 M CHHTE3, CpaBHEHHME, O0O0O0OIIEHWE, CHCTEeMaTHU3AIIHIO,
BBISIBJICHUE TIPUUMHHO-CIICICTBEHHBIX CBSA3EH — ISl M3yUEHUs CBOWCTB
BCIECTB M XUMWYECKAX PEAKIMA, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUA — HAOJIOICHWE, U3MEPECHUE, MOJICTUPOBAHNE, YKCIICPUMEHT
(peanbHbIH 1’} MBICIICHHBIN ).
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IMMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI

OBPA30OBATEJILHOI ITPOT'PAMMBbI

8 KVIACC

Kon
NpPoOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJdbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI NPOrpaMMblI
OCHOBHOT0 001mero o0pa3oBaHus

1

Ilo Teme: ((HepBOHaLIaJ'IbeIe XUMHWYCCKUEC ITIOHATHUS?

1.1

pPaCKkpbIBaTEL CMBICII OCHOBHBIX XUMHYCCKUX TTOHSITHIH: aTOM, MOJIEKYJA, XUMHUYECKUH SJIEMCHT, IPOCTOC
BEIECTBO, CJIO’KHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOAHAs)), BAJEHTHOCTb, OTHOCHTENIbHAS
aTOMHasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIPHAas Macca, MaccoBas oI
XUMHYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIA 00BEM, XUMHYECKAs PEaKLHs, KIaCCH(PUKALUs pPeaKiuil:
peakuMM COENWHEHMs, PEAaKIMH pPAa3JIOKEHHs, pEeakUUH 3aMeleHMs], peakouu OOMeHa, 5K30- U
SHIOTEPMHUYECKHE PEAKLNH, TEIUIOBOH (KT peakiyii, pacTBOpP, MaccoBasi IOJIs BelecTBa (TMPOLEHTHAS
KOHIICHTPALMs1) B PaCTBOpE

1.2

HWIUTFOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYECCKHUX MMOHATHUH U MNPUMCHATDE 5TU NIOHATUA MPU OMMUCAHUN

BELIECTB U UX NPEBPALIECHUN

1.3

HCIOJIb30BATh XUMHWYCCKYHD CUMBOJIMKY MJis1 COCTAaBJICHUA (I)OpMy.]'I BEIICCTB H ypaBHeHI/Iﬁ XUMHWYCCKUX

peakuuii

1.4

PaCKpbIBaTE CMBICJT 3aKOHOB COXPAHCHUA MACChl BEIICCTB, MOCTOAHCTBA COCTABA, ATOMHO-MOJICKYJISIPHOIO

47




y4€HUs1, 3aKOHa ABOTajpo

1.5 OTIPEENIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHHSIX

L6 KJacCU(PUIIMPOBATh XUMHUYECKHUE Peakiuu (M0 YHCIy W COCTaBy YYaCTBYIOIIUX B PEAKIUU BEIIECTB, IO
' TermIoBoMy 3pheKTy)

1.7 BBIUUCJIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB

1.8 BBIYHCIISITH MACCOBYIO JIOJIFO XUMUYECKOTO 3JIeMeHTa 1o (popmyIie COenMHeHus,

1.9 BBIYMCIIAATE MACCOBYIO AOJIK) BEIECTBA B PACTBOPE

110 MPUMEHSITh €CTeCTBEHHOHAYYHbIE METONbI TIO3HAHHMS — HAOMIONEHUE, HW3MEpPEeHHe, MOJSIUPOBAHHUE,
' SKCIIEPUMEHT (PeasIbHbIN 1 MBbICJIEHHBII )
2 Ilo Teme: «BaxkHelne NpeAaCTaBUTEIN HEOPraHUUECKUX BEILECTB

2.1 PACKpPbIBaTh CMBICJ OCHOBHBIX XUMUYECKUX MOHATUI. OKCUJ, KUCJIOTA, OCHOBAHUE, COJIb

2.2 OTPENENIATh MPUHAJICIKHOCTh BEIECTB K ONMPEACIEHHOMY KJIACCY COSNUHEHUN 1o (Gopmynam

23 KJIaCCU(UIIPOBATH HEOPTAHUUECKHE BEIECTBA

54 XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHUE CBOMCTBA BEINECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIAS
' OMUCAHUE MTPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUIH COOTBETCTBYIOLINX XUMHUYECKUX PEAKLINI

95 MPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX KA4€CTBEHHOIO COCTaBa, BO3MOXXHOCTH
' MPOTEKAHUsl XUMHYECKUX MTPEBPALLECHUN B PA3JIMYHbBIX YCJIOBUAX

CIeIOBaTh TIPABHWJIAM TMOJIb30BAHMSI XUMHYECKOW MOCYIOH W JTabOpaTOpHBIM OOOPYAOBAHHEM, a TaKKe
6 nmpaBuiiaM OOpaleHusl ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLMUSMH MO BBITIOJHEHHUIO JTAOOPATOPHBIX

XUMHUYECKUX OTBITOB MO TOJYYSHHIO U COOMpAHUIO Ta3000pa3HBIX BEIECTB (BOAOPONA W KHUCIOPOAA),
MPUTOTOBJICHHIO PACTBOPOB C OMPENeNEHHON MacCOBO# 0Jieil PacTBOPEHHOIO BELIECTBA, MJIAHUPOBATH M
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NPOBOIUTh XUMHUYECKHE SKCIIEPUMEHTBI MO PACMO3HABAHUIO PACTBOPOB ILIEJNOUEH M KHCIOT € MOMOLIBIO
UHIUKAaTOPOB (J1akMyc, heHOoN(TAICHH, METUIIOPAHK U APYTHE)

2.7 MIPOBOJUTDH PACYETHI [0 YPABHEHHUIO XUMHYECKONU PEaKLIUN
3 ITo Teme: «Ilepnoanueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux saeMeHToB 1. M. Menneneesa.
Ctpoenue aToMoB. Xumuueckas cBsi3b. OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKLINID
PacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX IMOHATHH. SAPO aTOMA, DJIEKTPOHHBIM CJIOH aTOMa, aTOMHasi
3.1 opburtanb, pamgdyc aTroMa, XUMHUECKas CBs3b, IMOJSIPHAS M HEMOJSIPHAsS KOBAJEHTHAsl CBS3b,
3JIEKTPOOTPULIATELHOCTL, HOHHAsSI CBsI3b, MOH, KATUOH, AaHUOH, CTENIEHb OKUCJICHUS
3.2 KJIACCU(UIIPOBATH XUMUYECKHE 3JIEMEHTHI
ONHCBHIBATh M XapakTepu3oBarh TabmmuHyro (opmy Illeproauueckoil CHCTEMbl XUMHUYECKUX 3JIEMEHTOB:
33 pa3nuyaTh MOHATHS «TiaBHast moAarpynmna (Arpymma)» u «mobounas noarpynma (brpynma)y, «Mameie» u
«OOoNBIINE» TePUOBI
packpeiBaTh cMbich Ilepuonnueckoro 3axkonHa J( M. MeHnneneeBa: OeMOHCTPUPOBATH MNOHUMAaHHUE
34 MEePUONYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX 3JIEMEHTOB OT HUX mojiokeHus B llepuoandeckoit
CUCTEME
COOTHOCHTb 0003HaueHHUs, KOTOpele HuMerTcs B Tabmuue «llepuonudeckass cucreMa XHUMHYECKUX
3.5 snemeHTOB /1. Menaeneesa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI AaTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocTas u 3apsin sapa, odliee YHCIO SJIEKTPOHOB U PACIIPEeNIEHHE UX T10 SJIEKTPOHHBIM CJIOSIM)
3.6 OTIPENIENATh CTENeHb OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COEMHEHUSIX
3.7 OTIPENENATh BUA XUMHYECKON CBsI3U (KOBAJIEHTHASI U IOHHAsI) B HEOPTAHMYECKUX COEINHEHMSX

9 KVIACC
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Koa nposepsiemoro
pe3yabTaTa

I[IpoBepsiemble npeaMeTHBIE Pe3yJdbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI NPOrpaMMbl
OCHOBHOT0 001mero o0pa3oBaHus

1

ITo Teme: «BelecTBO U XUMHYECKAs PEAKLIVSDY

1.1

paCkpbiBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHUH: pPacTBOp, OSJCKTPOJUTBI, HEIJCKTPOJUNTHI,
SJCKTPOJIUTHYCCKAA AUCCONHALUA, PEAKLIMU MOHHOTO O6MeHa, KaTajan3aTop, XUMHYCCKOE PABHOBECHUC,
O6paTI/IMbIe u HeO6paTI/IMbIe p€akiin, OKHUCIIUTCIbHOBOCCTAHOBUTCIIBHBIC PCAKLIUN, OKHCIJIUTEID,
BOCCTAHOBUTECIJIb, OKUCJIICHUEC U BOCCTAHOBJICHUEC, aJUJIOTPOIIHS, aM(bOTepHOCTb, XUMHYCCKasd CBA3b
(KOBaJ'IeHTHaﬂ, HOHHAas, MeTa.]'I.]'II/I"IeCKaﬂ)j KPUCTATITUYICCKAA peméTKa, CILIaBbl, CKOPOCTb XUMHYIECKOM

peakuu

1.2

WIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHSATUA U NPUMEHATE O3THU MNOHATHUA TIPHU

OINMCAHUU BELECTB U UX NPEBPALNECHUN

1.3

COCTaBJISITb YPABHEHUSI SJICKTPOJUTHYECKON IUCCOLMALIMKM KUCJOT, INEJOYe H COJIeH, MOJIHbIE U
COKpAaIEHHBIC YPABHEHUS PeAKIMii HOHHOTO OOMeHa

1.4

paCKkpbiBaTh CYIIHOCTE OKUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKLII/Iﬁ NnoCpeACTBOM  COCTABJICHUA
SJIEKTPOHHOTO DaJlaHCa STHX PEaKIHi

1.5

MIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMHUYECKONU PEaKLIUH

ITo temam: «Hemerannbl U UX coenuHEHUsT» U «MeTajlibl U UX COETMHEHU»

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IUE U Crelu(PUUEeCKne XUMUYECKHEe CBONHCTBA MPOCTHIX M CJIOKHBIX
BEIIECTB, TOATBEPIKAAs OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIHUX

XUMHUYECKUX PEaKLUil

2.2

COCTABJIATE YPaBHCHUA peaKLIPIfI, NMOATBCPKAAOINX CYIIECTBOBAHUC FeHEeTHYECKOM CBSI3H MCKAY

50




BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

MPOrHO3UpPOBATDH CBOICTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHSA, BO3MOXKHOCTU TMPOTCKAHUA

XUMHUYECKHUX MPEBPALIEHUN B PA3JIUYHBIX YCIOBUSIX

2.4

CJIEZIOBATh MPAaBWJIAM MOJB30BAHUS XUMHUECKOW MOCyfod u nabopaTopHBIM 00OPYIOBAHHUEM, & TaKKe
npasujiaMm O6paH_[eHI/I$I C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUUAMU IO BbIMIOJIHCHUIO J'Ia60paTOprIX
XUMHYECKHX OIBITOB MO TOJYYEHHIO W COOMPAHUIO ra3000pa3HbIX BEHIECTB (aMMHaKa W YIJIEKHUCIIOTO
rasa)

2.5

MPOBOANTh PEAKIINH, TOATBEPKIAAIOIINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB. PACIO3HABATH
OTBITHBIM MYTEéM XJIOpUA-, Opomun, womaua, kapOoHat, docdar, CHUIMKAT, CyiabdhaT, THAPOKCHIANOHBI,
KaTUOHbl aMMOHHS, HWOHBl HW3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIME B BOJHBIX PacTBOpax

HCOPTaHNYCCKUX BCIICCTB

Ilo Teme: «XuMus 1 OKpy>Karo1as cpeaay

3.1

PacCKpbIBaTh CMBICJ OCHOBHBIX XuMu4ueckux noHsatuil: [1/1K BeniecTsa, kOppo3us METaIOB

3.2

MIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON MAESITEIbHOCTH — AaHajdu3 M CHUHTE3, CpPaBHEHUE,
00o01eHne, CUCTEeMAaTH3AIINIO, BbISIBJICHHE MPUYHMHHO-CJIEICTBEHHBIX CBS3€H — Ui U3y4eHUs] CBOHCTB
BEIIECTB M XUMHUYECKUX PEAKIIHil, eCTECTBEHHOHAYYHbIE METO/IbI MMO3HAHUSI — HAOMIOIEHUE, U3MEpPEHHE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICJICHHBII)
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INPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

8 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHHS
1 IlepBOHauaNbHBIE XUMHUYECKUE OHATHUSA
11 IIpenmer xumuu. Poap XMMHUU B KU3HHU YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena u BewecTsa. Pu3nuecKkue CBOMCTBA
' BELIECTB. ArpPeraTHOE COCTOSIHHE BEIECTB
1.2 [ToHsTHE O MeTOMAX MO3HAHUS B XuMUU. HucThie BemecTa u cmecu. CiocoObl pasnenenus cMeceit
13 ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEeHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThie U CIIOJKHBIE BEIIECTBA.
' ATOMHO-MOJIEKYJIIPHOE YUEHUE
Xumuueckasi popmysa. BajJeHTHOCTP aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BEMIECTB.
1.4 OTtHocuTenpHast aroMHass Macca. OTHOCUTENbHAS MOJIEKYJIIpHAss Macca. MaccoBasi JOJIsi XUMHYECKOTO 3JIEMEHTA B
COEAMHEHUH
15 KonuyectBo Bemectsa. Mosib. MosisipHas Macca. B3auMOCBsA3b KOJIMUECTBA, MAaCChl U YHUCJIA CTPYKTYPHBIX €IUHULL
' BeriecTBa. Pacuérel mo GopMmynaM XUMHUYECKUX COSTUHEHHIA
16 Ou3nUecKue U XUMUYECKUE SIBJICHUA. XUMHUYECKasl PEakUus U €€ MPU3HAKU. 3aKOH COXPAHEHMSI MacChl BEIIECTB.
' Xumudeckue ypasHeHus. Kinaccuukanus XUMHUYECKUX peakiuii (COeTUHEHUs, Pa3JIoKeHs], 3aMeleH s, OOMeHa)
XUMUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH TOCY 10K, C MpaBUjIaMu paldoThl B TaOOPATOpUH U TPUEMAMHI
1.7 obpamennss ¢ JsabopaTOpHBIM OOOPYAOBAaHUEM, HW3yYeHHE M ONUCaHWe (PU3MYECKHX CBOWCTB 0Opas3loB
HEOPraHMYECKUX BeIecTB, HabmoaeHre Gu3ndeckux (TIaBJieHue BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE,
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KHUIIEHUE W KOHJACHCALUA BOI[bI) n  XUMHYCCKUX (FOpeHI/Ie CBCUH, IMPOKAJIHNBAHUEC MeI[HOfI IMMPOBOJIOKH,
B3aMMOJICHICTBIE Me€Jla C KHCJIOTOH) sIBIIEHHH, HAOMIOAEHHWE W OMNHMCAHWE MPHU3HAKOB MPOTEKAHUS XHUMHUYECKUX
peakiuii (pa3noxKeHHe caxapa, B3aUMOJEHCTBUE CEPHON KHCIOTBI C XJIOPUIOM Oapusi, pa3jioKeHHe THIPOKCHUIA
menu(ll) npu HarpeBaHuu, B3auMOAeHCTBUE kene3a ¢ pactBopoM conu Menu(ll), m3ydeHue criocoOoB pasneneHus
cMeceii (C MOMOIIBI0 MarHuTa, (GPUIIbTPOBAHKE, BbIIAPUBAHNE, TUCTUILIALUS, XpoMaTorpadus), MpoBEIeHUE OYHCTKU
MOBAPEHHON CONM, HAONIOJEHWE W OIHCAHWE Pe3YyJIbTaTOB MPOBENCHMS ONbITA, HMIUTIOCTPHUPYIOIIETO 3aKOH
COXPaHEeHHsI MacChl, CO3AaHNE MOAEIIeH MOJIEKYJI (IIapOCTEPIKHEBBIX )

2 Baxnelnume npeacTaBUTeNIM HEOPraHMYECKUX BELECTB
Bosnyx — cMech razos. CoctaB Bo3ayxa. Kuciopon — aneMeHT U mpoctoe BelecTBo. HaxoxneHue kuciopoaa B
21 npupoze, pusnueckrue u XuMHUeckne cBoricTBa (peakunu roperns). Oxcunpl. [Ipumenenne kucnopona. CrocoOsr
' NOJIy4eHHUs1 Kuciopona B JjadopaTopuu W mpombliuieHHOCTH. Kpyrosopor kucmoponma B mpupome. O30H —
ANJIOTPOIHAsE MOIU(HUKALIUS KUCIOPOJa
59 TemnoBo#t 3PdexkT XUMHUECKOH peaklyuy, TEPMOXHMHUYECKHE YPaBHEHUS, 3K30- M SHIOTEPMHUUECKHE PEaKIHH.
' TonnmBo: yroie n MetaH. 3arpsi3HeHHE BO3/lyXa, YCHIICHHE MApPHUKOBOTO 3 dekTa, paspymeHne 030HOBOTO CIIOsI
23 Bonopon — anemenT u npocroe BemiectBo. HaxoxneHue Bompopona B mpupoze, pu3HIecKkne U XMMUYECKHe CBOMCTBA,
' NpUMEHEHHe, crnocoObl nony4yeHus. Kucnorer u comm
2.4 Mounsipablil 00bEM razos. PacuéTel M0 XUMHUYECKUM YPaBHEHUSIM
®usnueckue cBoWcTBa Bonabl. Boma kak pactBopurtenb. PactBopbl. HachlllleHHBIE M HEHACBHILIEHHBIE PacTBOPBI.
95 PactBopuMmoOcCTh BelecTs B Boje. MaccoBasi 0Jisl BEIleCTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOAbl. OCHOBaHMUSL.
' Ponp pacTBOpOB B mpuUpofe U B XKU3HU 4dejoBeka. KpyroBopoT BOAbI B NMpHUpPOAE. 3arpsi3HEHHE MPUPOAHBIX BOJ.
OxpaHa ¥ OYMCTKA NPUPOAHBIX BOJ
2.6 Knaccudukauus Heopranudecknx coenunenmit. Oxcuapl. Knmaccudukaius okcuaos: cosieodpasyromue (OCHOBHBIE,
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KUCIIOTHBIE, am(poTepHbIe) 1 HeconeoOpasyomue. HomeHknatypa okcunos. @u3nueckie U XMMHYECKHE CBOWCTBA
okcunos. [lonyuenne okcHaos

2.7

OcnoBanus. Knaccugukaiuss OCHOBaHUWI: INEIOYM U HEPACTBOPHUMBIE OCHOBaHHMs. HoOMEHKIaTypa OCHOBaHHUH.

du3ndeckue U XUMUYECKHe CBONCTBA OCHOBaHU. [lonyyenne ocHoBaHui

2.8

Kucnoter. Knaccudpukauus kucnor. Homenknatypa kuciaor. @usnueckue W XUMUYECKHUE CBOWCTBA KHUCIOT. Psin
aktuBHOCTH MeTajuioB H.H. bekerosa. [lonyduenue kucinor

2.9

Comu. Homenknatypa coseil. @uznueckue u XuMu4deckue cpoiictaa cosierd. [lonmyuenue coneit

2.10

I'enerudeckas CBsI3b MECXKAY KJIaCCaMW HCOPTraHNYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUUECKUN 3KCIEPUMEHT. KAaueCTBEHHOE OIpENEeNeHUue COAEepkKAaHUA KHUCJIOpPOAa B BO3AyXe, MOJy4YeHHE,
cobupaHue, pacro3HaBaHUE U U3yYEHHE CBONCTB KUCIOPOA, HAOMIOAEHNE B3aNMOISHCTBHSI BEIIECTB C KUCIOPOJAOM
U YCIIOBUSI BOSHUKHOBEHHS U TIPEKPALeHNsI TOPEeHUs (Mokapa), O3HAKOMIIEHHE ¢ 00pa3iaMu OKCHIOB U ONIMCAHUE UX
CBOWCTB, IOJIyueHHEe, COOHpaHMe, PAaclO3HABaHWE U H3y4eHHE CBOICTB BOHOpoAa (TOpeHHe), B3aUMOIEHCTBHE
Bomopona ¢ okcuzmoMm mernu(ll) (Bo3MOKHO HCIONB30BaHHME BHIAEOMATEpHANIOB), HabromeHHEe OOpas3loB BELIECTB
KOJINYECTBOM | MOJb, HCCIeJOBaHHE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIMYHON PAaCTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENENEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA, B3aUMOJEHCTBUE BOABI C
MeTajyIaMU (HaTpUeM U KaJblreM) (BO3MOKHO HCIOJIb30BAaHIE BUIEOMATEPHAJIOB), ONpeesIeHne PACTBOPOB KUCIOT
U Iesiovell ¢ MOMOINBIO HMHANKATOPOB, MCCIENOBaHHE 00pas3loB HEOPTaHHMUYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJIIOIeHNe U3MEHEHUS] OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIIOT H LIENIOUEH, N3yueHHe B3aMMOIEHCTBHSI OKCHIA
menu(ll) ¢ pacTBOPOM CEpHOHM KHCIOTBHL, KHCIOT C METajulaMH, peakuid HeHTpalIu3auuy, IOIydeHHe
HEPAaCTBOPUMBIX OCHOBAHHUH, BBITECHEHHE OJHOTO MeTajja JAPyruM M3  pacTBOpa COJIM, peLIeHHe

SKCIEPUMEHTAJIBHBIX 3a1a4 110 TEME «BaxaeHIne KJ1acchl HCOPTaHUICCKUX COGHHHGHHﬁ))

ITepuonuyeckuii 3akoH u Ilepuonnyeckas cucreMa xumudeckux aneMeHToB .M. Menneneesa. CTpoeHue aToMOB.

Xumnueckas cBsi3b. OKUCIHTEIbHO-BOCCTAHOBHUTEILHbIE peakuuun
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3.1

[TepBrie MONMBITKH KJIACCU(PUKALINN XUMUUECKUX 3JIeMEHTOB. I IOHATHE O Tpynmax CXOMHBIX 3JIEMEHTOB (LIEJIOUHBIE U
II€JIOYHO3EMENbHBIE METAJIbI, FaJIOTe€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTBI, KOTOpble 00pa3yroT aM(pOTEPHbIE OKCHIIBI U
TUAPOKCH]IBI

3.2

Ilepunoanueckuii 3akoH. [lepnonnueckas cucrema xumudeckux 3nemeHToB .M. Menneneesa. Kopotkonepuonnas u
muHHONIepuoaHast ¢opmbl Ileproamueckoli cucrempl xumudecknx sjnemeHtoB J[ V. Menneneea. Ilepwonsl u
rpynmnbl. @PU3NUECKUN CMBIC] MOPSIAKOBOTO HOMEpA, HOMEPOB MEePUOA U TPYNIIbI 3JI€MEHTA

33

Ctpoenne atomoB. CocrtaB atomHbIX sigep. M3orombl. DnexTponbl. CTpoeHHE 3JIEKTPOHHBIX OOOJIOYEK aTOMOB
nepBbIx 20 xumuyeckux saeMeHToB llepuoanyeckoii cucremnl .M. Menneneea. XapakTepucTUKa XUMHUYECKOTO
3JIeMeHTa 1o ero noJyioxkeHuro B Ilepuonuueckoint cucreme [ M. Menaeneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHs] paguyca aTOMOB XUMUYECKHX 3JIEMEHTOB, METAJUIMYECKUX W HEMETAJUTMYECKUX
CBOWCTB MO rpymmaM u nepuoaaMm. 3HaueHue [lepuomnueckoro 3akoHa u [lepuonnyueckoil CUCTEMbl XUMHUYECKHUX

3JIEMEHTOB JUIs1 pa3BuUTUsA Hayku U npaktuku. J.M. Menpenees — y4€Hblil U rpaskJaHUH

3.5

Xumuueckasi cBsi3b. KoBajeHTHast (MOJsIpHAsT UM HETOJSIPHAsi) CBSI3b. DJIEKTPOOTPHLATENBHOCTD XUMHUUYECKUX
3neMeHTOB. MOHHAs CBS3b

3.6

Crenenb oxucieHusa. OKUCIUTEIBHOBOCCTAHOBUTEIBHBIE peakuuu. Hpoueccm OKHCJICHHUA W BOCCTaHOBJICHHA.

OKHUCIUTENN 1 BOCCTAHOBUTEIH

3.7

XUMUUECKUH HKCIEPUMEHT: M3ydeHHEe OOpas3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOICHCTBUE THIPOKCHIA
LIMHKa C PacTBOpPaMM KHUCIOT M INEJO4Yel, NMPOBEAEHHE OMbITOB, WJIOCTPUPYIOLIUX IPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIi (TOpEeHUE, PEaKLINHU Pa3JI0KEHHsI, COSTUHEHMs])

55




9 KVIACC

Kon

IIposepsiemMblii 3jIeMEHT COAEePKRAHMS

BemectBo n xumuueckas peakuus. [losTopenue

1.1

Ilepuoaunueckuii 3akoH. Ilepuonudeckas cucrema xumudeckux snementos JM. Menneneesa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB XHMHYECKHX 3JIEMEHTOB MEPBbIX TPEX MEPUOAOB, Kajus, KaJbLUsi U UX

COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C IMOJIOKCHUCM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTEME U CTPOCHHUEM UX ATOMOB

1.2

CtpoeHue BelecTBa: BUAbI XUMUUYECKOH CBSA3U. THUIBI KPUCTAJIMUECKUX PELIETOK, 3aBUCHMOCTb CBOMCTB BELECTBA
OT TUIA KPUCTATMYECKON PEINETKH U BUIa XUMUUECKOH cBsi3u. Kiaccudukanns n HOMEHKIIATypa HEOPTaHUIEeCKUX
BeIIeCTB (MEXXIyHAPOAHAS U TPUBHAJIbHAS). XUMHUYECKHE CBOHCTBA BEINECTB, OTHOCALIMXCS K PA3IMYHBIM KJIaccam
HEOPraHUYECKNX COCNMHEHUN, T€HETUYECKasl CBsI3b HEOPTaHNYECKUX BEIECTB

1.3

Knaccuukanms XUMHYECKUX PEaKkLHid O Pa3JIMYHbIM MPHU3HAKaM (TI0 YHUCITy U COCTaBY YYACTBYIOIIHMX B PEAKIINU
BEIIECTB, MO TEIJIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTeTeHeH OKUCIEHUs] XUMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 YYaCTHIO KaTajiu3aropa). JK30- U SHAOTEPMHUUECKHE PEaKIHH, TEPMOXUMHUUYECKHEe ypaBHeHus. IloHsTue o
CKOPOCTH XUMHMUYECKON peaKun

1.4

IToustue 00 O6paTI/IMbIX u HeO6paTI/IMbIX XUMHUHYCCKUX PECAaKIUAX. IlonsTne 0 TOMOTEHHBIX H reT€POTrCHHBIX
peaknuax. IloasiTHE O XHMMHYECKOM PaBHOBECHU. CI)aKTOprj BJIMAOIIUE Ha CKOPOCTH XUMHAYECKOH pe€akuiun "
MOJIOKCHUEC XUMHUYICCKOr0 PaBHOBECCHUS

L5

OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'IbeIe peaKLII/II/I, BHGKTpOHHbeI 6anch OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBHTeJ’IbHOfI peaKLII/II/I.
COCTaBHeHI/Ie ypaBHeHI/Iﬁ OKHUCJIHUTECIBbHO-BOCCTAHOBUTECIIBHBIX peaKLII/Iﬁ C UCIIOJIB30BAHHUEM METOHA BHGKTpOHHOFO
Oatanca

1.6

Teopust >IEKTPOSUTUYECKON MUCCOLMALNUU. DJIGKTPOJUTBI U HEIJEKTPOJUThl. KaTHOHBI, aHHOHBL. MeXaHU3M
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IMICCOLIMALINN BEINECTB C PAa3JIMYHbIMU BUAAMU XUMHUUECKOH cBsi3u. Crenenp auccormanuu. CubHBIE M Ciia0ble
ANEKTPOJUTHL. Peaknmu wnOHHOro oOMeHa. YCIIOBHSI TNPOTEKaHWs peakuil HOHHOrO OOMEHa, TOJIHbIE W
COKpAaIl€HHbIE MOHHBbIE YpaBHEHUs peakiuii. CBONCTBAa KHUCIOT, OCHOBAaHHWHA U COJIEH B CBETE NPENCTaBJIEHUH 00
3JIEKTPOJIUTHUECKON nuccounanuy. KadecTBeHHble peakliny Ha HOHBL IloHsTHE O ruaponuse conei

1.7

XuMHYuecKuit SKCIEPUMEHT. O3HAKOMIICHUE C MOIACIAMH KPUCTAJTUICCKUX peH_IéTOK HCOPraHN4YCCKUX BCIICCTB —
METAJUIOB U HEMETaJUIoB (rpadura U ajaMasa), CJIOXKHBIX BELIECTB (XJIOPUAA HATPHS), HCCIEIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOH peakuud OT BO3AEHCTBUSI pa3iUYHbIX (DAKTOPOB, HCCIEIOBAHUE HJIEKTPONPOBOIHOCTH
pacTBOpOB  BELIECTB, MpOLECCAa IHCCOLMAIIMM KHUCIOT, Inenodell W cojell  (BO3MOXKHO HCIIOJIb30BAHHUE
BUJICOMATEPHUANIOB), MPOBENACHUE OIBITOB, WLTIOCTPUPYIOMUX MPU3HAKH MPOTEKAHWS PEeakuii MOHHOro OOMeHa
(oOpazoBaHme ocanka, BbIICICHUE ra3a, 00pa30BaHUE BObI); OIBITOB, MILTFOCTPHPYIOLINX MPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPeaKIWil (TOpeHHe, PeaklWH pAa3JIOKeHUs, COSAMHEHUs), PACIO3HABAHME HEOPTaHUYECKHIX

BCIIECTB C NMNOMOIIBIO KAYC€CTBCHHBIX peaKL[I/Iﬁ Ha MOHBI, PCHICHUE SKCIICPUMEHTAJIBHBIX 3a4a4

Hewmeranmbl u ux COCIUHCHUA

2.1

OOmast xapakrepucTuka rajJoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapakTepHbIe cTeneHn okucieHus. CTpoeHune
U (U3NUECKHe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XWMUYECKHE CBOWCTBA HA MpUMEpe Xjiopa
(B3aumopeiicTBHe € MeTaulaMH, HeMeTajUlamu, Inejodamu). Xiyoposomopoxn. ComsiHass KHCIOTa, XUMHYECKHE
CBOMWCTBA, MOJIydeHUE, NMpPUMEHeHHe. [lelicTBue XJopa W XJOPOBOAOPOAA HA OPraHU3M uesoBeka. BaxHelmune

XJIOPUAbI U UX HAXOXACHUEC B IIPUPOIC

22

OOmast xapakrepuctuka 3jeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€PHBIE CTENEHU
okucnenns. CtpoeHne W (U3HYECKHE CBOHCTBA MPOCTBIX BEINECTB — KHUCIOPOJAa U Cephbl. AJUIOTPOIHBIC
MonupUKaMK KHCIOpOAa W cepbl. XuUMHUYecKne cBoicTBa cepbl. CepoBomopox, CTpoeHue, (usndeckue u
XUMHYEeCKHe CBOMCTBA. OKCHABI CEepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKcHAoB. CepHas KucioTa, PU3NYECKUE U

XHUMHYECKHe CBOHCTBa (O0IME Kak MPencTaBUTENs Kiacca KUCIOT M cnermpuyeckne). XUMHUECKHE PEaKIHH,
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Je’KaIlue B OCHOBE MPOMBILIUIEHHOTO criocoba monyueHus: cepHoil kucnoTel. [Ipumenenne. Conmu cepHOI KUCIIOTHI,
Ka4eCTBEHHAasl peakuus Ha cynbdaT-noH. HaxoxxneHne cepbl 1 €€ COeqUHEHUH B PUpoie. XUMUUECKOE 3arpsi3HeHNe
OKpY>KaroIlel cpelnpl COSAMHEHUSIMH Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
NpeIOTBPaLEHHS

23

OOmast xapakrepuctuka 3jeMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTEICHH
OKUCJIeHHs. A30T, pacmpoCTpaHeHHWe B Tpupone, (U3MUecKue W XUMHYECKHMe CBOHCTBA. KpyroBopor asota B
npupone. AMMHaK, ero (U3MYeCKue U XUMHUYECKHUE CBOWCTBA, MOJydeHue U mpumeHenrne. Conu aMMOHUS, HX
(du3nUecKre U XUMHUYECKHe CBOHCTBA, MpuMeHeHne. KauecTBeHHas peakiiisi Ha MOHbI aMMOHUsI. A30THAasI KHCJIOTA,
e€ nonydyenne, GU3NUeCKHe U XIUMHYECKHEe CBONCTBA (00IMe KaK MPEACTABUTEIS KJIacca KUCIOT U CrieU(pUIECKIe).
Hcnonp3oBaHHe HUTPATOB M COJICH aMMOHHSI B Ka4eCTBE MUHEPAJbHBIX ynoOpeHuid. XUMHUYECKOe 3arpsi3HeHUe

OKpY>KaroIlel cpeabl COeAMHEHUSIMH a30Ta (KUCIOTHBIE TOYKIH, 3arPsS3HEHNE BO3/yXa, TIOYBBI U BOJOEMOB)

24

®ochop, ammorponHsle Momudukauuu pochopa, pusmdeckne n xummueckue cpoiictBa. Oxcun dochopa(V) u
bochopras kucnora, GU3NUECKUE U XUMHYECKHE CBOWCTBA, mojyueHue. Mcmosb3oBanue ¢GochaToB B Ka4eCTBE
MUHEPAIbHBIX YAOOpEHMI

2.5

OOmiast xapaktepuctuka djemMeHTOB IVA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH
OKHCIIEHUsI. YTIEepO/, ajIOTPOIHbIe MOAHU(HUKAINK, PACIPOCTPaHEHHE B mpupoae, (Gusndeckrne U XUMHUECKHE
cBorictBa. Ancopbmusi. Kpyrosopot yriepona B mpupone. Oxcuabl yriepona, ux (PU3MIECKHe U XUMHUYECKUE
CBOfICTBa, HeﬁCTBHe Ha KUBBIC OPraHU3MBbI, MOJIYYCHHUEC U NMPUMEHEHUC. DKOJIOTHYECKUE HpO6J’IeMbI, CBA3AHHBIC C
okcuaoM yriepona(lV); runoresa riao0anbHOTO MOTEIUICHHS KJIMMATa, MApHUKOBBINA 3 ¢ekT. YTonbHas KUCIOTa U
eé coir, ux PU3NYEeCKne U XMMHUYECKHE CBOMCTBA, MOJIydeHHe U mpuMeHeHne. KauecTBeHHast peakius Ha KapOoHAT-

noubl. Mcrions3oBanme Kap6OHaTOB B 6bITy, MCAUIHHE, TPOMBIIIIICHHOCTHU U CCJIBCKOM XO35HCTBE

2.6

[TepBoHavanmbHbIe TOHSITUA OO0 OPraHMYECKUX BEINECTBAX KaK O COENMHEHUSX yriepona (MeTaH, 3TaH, 3THIIEH,
alleTUJICH, 3TAHOJI, MIMLEPHH, YKCyCHast kucnorta). Ux coctaB n xummudeckoe crpoerue. [lonstue o Guonornyecku
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BAXKHBIX BCHICCTBAX. XKHUpaAX, 6em<ax, Yri€eBogax — M HUX POJIM B JKU3HU YCJIOBCKA. MaTepI/IaJ'IbHOG CIUHCTBO

OpPraHUYCCKUX U HCOPTraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.7

KpemHuii, ero ¢pusnyeckue U XUMHYECKHE CBOICTBA, MOJy4eHne u nmpuMeHeHrne. CoeTMHeHNsI KPEMHHUS B TIPUPOJIE.
Oobmue npexacraenenusi 006 okcune kpemansi(IV) u kpemHueBoit kucinore. CUIMKATBI, UX HCMOJIB30BAHUE B OBITY,
MEAWIIMHE, MPOMBIIIJICHHOCTH. BakKHEWIne CTPOUTENbHbIE MaTepHalibl. KepaMHKa, CTEKJIO, LEMEHT, OeTOH,

xene300eToH. [IpobneMbl Ge30MacHOr0 UCTIOIB30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B IOBCEAHEBHON JKU3HU

2.8

XUMHUYECKUH SKCIEPUMEHT. U3yueHHe OOpasloB HEOPTraHMYECKUX BEIIeCTB, CBOMCTB COJITHOH KHUCIIOTHI,
NPOBEIEHNE KAYECTBEHHBIX PEAKUUH Ha XJIOPHI-MOHbI M HAONIONEHWE NPU3HAKOB HMX MPOTEKAHUS, OTIBITHI,
oTpaxaromue (PU3NUECKHe M XUMHYECKHE CBOIHCTBA TaJIOTEHOB M UX COENWHEHHH (BO3MOYKHO HMCIIOJB30BAHHE
BUJICOMATEPHUANIOB), O3HAKOMJIEHHE C 00pa3maMu XJIOPUAOB (TaJlOTEHUIOB), O3HAKOMJIEHHE ¢ 00pasiiaMu cephl U eé
COCIMHEHUSMH (BO3MOXHO HCIIOJIb30BAHNE BHIEOMATEPUANIOB);, HAOIIONEHHE Mpolecca OOyIriIMBaHMUs caxapa IOA
IeWCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHUCJIOTBI, U3YUEHNUE XUMHUUECKUX CBOHCTB pa30aBICHHON CEPHOI KHCIOTHI,
NPOBEIEHNE Ka4eCTBEHHOW peakUuu Ha Cyib(]aT-noH M HaOMIOACHHE NMpHU3HAKa €€ MPOTEKAHHs, O3HAKOMJIEHHE C
¢dusnueckuMu cBOMCTBaMHU a3oTa, (pocdopa u ux coeauHeHHt (BO3MOKHO HCIOJB30BAHUE BUACOMATEPHAJIOB),
obpasuamu a30THBIX u (pochopHbIX ynoOpeHuil, moaydeHue, coOMpaHue, Pacro3HABaHUE W HM3YYCHHE CBOWCTB
aMMHaKa, TPOBEACHHWE KAaYeCTBEHHBIX PEaKUWHd Ha MOH aMMOHHUS M (ochaT-uOH M H3yUYEHHE MPHU3HAKOB HX
NPOTEKAHMs, B3aUMOICHCTBHE KOHLEHTPHUPOBAHHOW Aa30THOM KHCIOTBI C MeObI0 (BO3MOXKHO HCIIOJIb30BAHHE
BUIEOMATEPHAJIOB); H3yUE€HUE MOJENEH KPUCTAIUIMIECKUX PEIIETOK anmMasa, rpadura, QyuepeHa; 03HaKOMIICHHE C
IPOIIECCOM aICOPOIMN PACTBOPEHHBIX BEINECTB AKTHBUPOBAHHBIM YITIEM U yCTPOHCTBOM MPOTHUBOra3a; MOJy4YeHHUE,
coOupaHue, pacro3HABaHHE W M3YUYEHHE CBOICTB YIJIEKHCIIOTO Ta3a; MpPOBENEHHE KaYeCTBEHHBIX pEaKIuil Ha
KapOOHAT- M CHUJIMKAT-HOHBI U W3Y4YEHHE MPHU3HAKOB MX IMPOTEKAHMS; O3HAKOMIICHHE C MPOAYKLUHEH CHIIMKATHON

MPOMBINUJICHHOCTH, PEIICHHUE SKCIICPUMEHTAJIbHBIX 3aJ4a4 MO TEME «BakHenne HEMETAJUIBI M UX COCAUHCHU

Mertaniasl u ux COCAUHECHUA
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3.1

O6H_Ia$[ XaAPAKTEPUCTUKA XUMUUYCCKUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAHUU HX TIOJIOKCHUA B Hepnonnqecxoﬁ
cucreMe xumuuecknx snemeHToB JI.M. MenneneeBa u crpoenusi atroMoB. CTpoeHHe MeTajuioB. MeTaminyueckas

CBSI3b M METaJUINYeCKasi KpUCTAJUIMYECKas PeIIETKA. DJIEKTPOXUMUYECKUH psA HANPsKEHUI MEeTaJllloB

3.2

dusuueckue U XUMHUUYECKHe CBOHCTBa MeTauioB. OOmue crnocoOsl moiyueHus: MetajuioB. [loHsITHE O KOPpO3UH
METAJUIOB, OCHOBHBIE CIIOCOOBI 3alMTHI UX OT Kopposuu. Cruiasel (CTanb, YyryH, IHOpPaTIOMHHHHA, OpoH3a) M UX

NPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH

33

[Menounsie MeTambl: nojoxeHue B llepuonnueckoi cucteMe xumudeckux sjaemMeHToB [ M. Menaeneesa, CTpoeHue
UX aTOMOB; HaXxOXJeHHe B npupoae. Pusndeckre U XUMHYECKHE CBONWCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl

U TUAPOKCHUABI HATPUA U KaJIUH. HpI/IMeHeHI/Ie ICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

[IenoyHO3€MeNbHBIE METAIIBI MArHUI U KaJIbLUN: NOJOKeHUE B [leproanyeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J.1. Menneneesa, CTpOEHHE UX aTOMOB, HaXOXXJIE€HHUE B npupoae. Pusndyeckne U XMMUYECKUE CBONCTBA MarHus U
KaJbIus. BaxkHelmme coequHeHnst Kamblus (OKCHI, TUAPOKCHA, coyn). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHeHUs

3.5

AnroMunHmil: nojiockeHne B llepuompnueckoit cucreme xumuueckux snaemeHToB JILU. Menpaeneea, cTpoeHue aToma,
HaxokaeHue B mpupone. Pu3nveckne W XUMHUYECKHE CBOWCTBA amFOMHMHHS. AMQOTepHBIE CBOICTBA OKCHAA U
rUAPOKCH A aJTFOMUHUA

3.6

Keneso: monoxenue B Ilepuonnueckoil cucreme xumuueckux 3ynemMeHTOB [ M. MenaeneeBa, cTpoeHHe aToMma,
HaxoXAeHue B mpupozae. Pusndeckne u XUMUUECKHE CBOMCTBA jkene3a. OKcuabl, ruapokcuasl U conu xenesa(ll) u
xeneza(lll), ux cocras, CBOHCTBA U MOJTyYEHUE

3.7

XUMUYECKUH SKCIEPUMEHT. O3HAKOMJIEHHE ¢ o0pa3laMu METaJJIOB U CIUIABOB, UX (PU3NYECKUMHU CBOHCTBaMU,
U3yUYEHHE pPE3YJIbTATOB KOPPO3HMHM METauioB (BO3MOJKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJIEHCTBHSI OKCHAA KaJIbLUsS 1 HATPUS C BOAOH (BO3MOXKHO HCIIOJIb30BAHHIE BUACOMATEPHAIIOB), HCCIIENOBAHUE
CBOMCTB KECTKOH BOABI, MPOLIECCAa TOPEHUS Kelie3a B KUCIOopoae (BO3MOXKHO HCIOJBb30BAaHHE BHIECOMATEPUATIOB),

NPU3HAKOB NPOTEKAHUs] KAYECTBEHHBIX PEAaKIMi Ha HMOHBI (MAarHus, KaJubLMsl, MOMUHUS, IUHKA, kenesa(ll) u
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xkeneza(lll), memu(Il); HaOmoneHWe W ONMMCaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHW WOHAMHU HATPUs, Kajus |
Kajblusg (BO3MOKHO HCIIOJb30BaHUE BUIEOMATEPHANIOB);, HCCIenOBaHUE aM(POTEPHBIX CBOWCTB T'MIPOKCHA

ANMIOMHUHUA W TUAPOKCHUAA LUHKA, PCHICHUE SKCICPUMCHTAJIbHBIX 3aJa4 MO TEMC «Baxneimue MeTalibl U UX

COEIMHEHUS
4 XHUMHUs U OKpyKaroLas cpena
Hosele MaTepuanel 1 TexHonoruu. Bemecrsa 1 MaTepuanbl B MOBCEIHEBHON XKU3HM 4eJIOBEKA. XHUMUS U 3[I0POBbE.
4.1 besonacHoe nCnoMp30BaHNE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. IlepBas moMoLp mpu XUMHYECKHX OJKOTaX H
OTPABJICHUSIX
OCHOBBI 3KOJIOTHYECKONW TpaMOTHOCTH. XHUMHUYECKOe 3arpsisHeHue okpyxaromei cpeasl IIJIK. Ponp xumuum B
42 pewmeHnn 3Koorudeckux npodiem. IIpupoaHble MCTOYHHKH YIIIEBOIOPONOB (Yyroyb, NMPUPOAHBIA ra3, HE(Th),
NPOAYKTHI X NepepaboTKH, X POJIb B OBITY U MPOMBIIIJIEHHOCTH
43 XUMUUECKUH SKCIIEPUMEHT: H3ydeHue 00pa3IioB MaTeprasioB (CTEKIIO, CIIaBbl METAJIOB, TIOJMMEPHbIE MAaTEPHAIIBI)
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MMPOBEPSIEMBIE HA OI'D [0 XUMUWH TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHHS OCHOBHOI
OBPA30OBATEJIbHOI IMPOI'PAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHISA

Koa nposepsiemoro
TpeboBaHUS

IIposepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHsSI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111ero odpa3zosanust Ha ocHoBe PT'OC

1

Ilpencrasnenue:

1.1

O TIO3HABAEMOCTH SIBJICHUH MPUPOIbI, TOHMMaHUE OOBEKTHBHONH 3HAYMMOCTH OCHOB XMMHYECKOM
HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIel KyJbTypbl U MPAKTUYECKOH
IESATEIbHOCTH YEJIOBEKAa B YCJIOBMSAX COBPEMEHHOTO OOINECTBA, MOHMMAHHE MECTa XUMHH CPEeIu

OPYrUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX ME€TOAAaX IMMO3HAHHWA, B TOM HYHCJIC SKCIHCPUMCHTAJIBHBIX WU TCOPETHYCCKUX MCETOAAX
HUCCICAOBaHUA BCLICCTB U U3YUYCHUSA XUMHUYCCKUX peaKLIPIfI; YMEHUE HCTIOJB30BAaTh MOACIIN IJIiA

OOBSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o0 chepax npodeCCHOHANBLHOW AESITeNbHOCTH, CBSI3aHHBIX C XHMHEH W  COBPEMEHHBIMU
TEXHOJIOTUAMH, OCHOBAHHBIMHU Ha AOCTHMXKCHUAX XUMHUYECKOU HAayKH, YTO IO3BOJIUT O6yLIaI'OH_[I/IMC$I
paccMmaTpuBaTh XHUMHUIO Kak cdepy cBoeit Oyayuieil mpodecCHOHAIbHOH AesTeNbHOCTH U COenaThb
OCO3HAHHBIN BBIOOP XMMHH Kak MPO(UIBLHOrO MpeaMera MPH MEPEXOae Ha YPOBEHb CPEIHETO
obmrero oOpasoBaHwUsI

Bnagenue cucteMoll XUMHUYECKMX 3HAHUH W YMEHHE NPUMEHATb CUCTEMY XHMHYECKUX 3HAHWH,

KOTOpPAaA BKIIKOYACT:

2.1

BAKHEUIINE XUMUYECKHE MOHATUSA. XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, MPOCTOE U

CJIOKHOEC BEHICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMECh, OTHOCHUTECJIbHBIC aTOMHAs U MOJICKYJIIpHAaA
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Macchl, KOJHMYECTBO BELIECTBA, MOJb, MOJISIPHAas Macca, MOJAPHBIA OOBEM, OKCHA, KHCIIOTA,
OCHOBAaHHE, COJIb (CPemHsis), XUMHYECKas PEaKIus, PEaKUH COSAMHEHUsS, PEaKIUH pPa3JIOKEHUS,
peakium 3aMelleHus, peakiuuu oOMeHa, TerioBod 3(dexr peakimu, 3K30- U SHAOTEPMUYECKUE
peakiuy, pacTBOp, MaccoBas [0Jii XHMHUYECKOTrO 3JIEeMEHTa B COEAMHEHUH, MaccoBas JOJs U
MPOLIEHTHAs! KOHIIEHTPAaLlUsl BELIECTBa B PacTBOpPE, SIAPO aTOMa, AJIEKTPOHHBIN CJIOH aroma, aTOMHas
opburtanb, paguyc ~ aTOMa,  BAJEHTHOCTb, CTEMEHb  OKHCICHHs, XUMHYECKas  CBs3b,
3JEKTPOOTPULIATEIBHOCTh, TIOJSIPHAasi W HEMOJNSIPHAs KOBAJEHTHAsl CBsI3b, HWOHHAs  CBSI3b,
MeTaJUTHYECKAasl CBS3b, KPUCTAJUTUYECKAs PEeIIETKA (aTOMHAsI, HOHHAS, METAJTMYECKAs], MOJICKYJISIPHAS),
WOH, KaTHOH, AaHWUOH, JJIEKTPOJUT U HEJIEKTPONIUT, SJEKTPOJUTUUECKAass AUCCOLMALMs, PeakLUH
HOHHOTO OOMEHA, OKHUCIIUTENIbHO-BOCCTAHOBHUTEJIbHBIE PEAKINH, OKUCIUTEIb W BOCCTAHOBUTEIb,
OKHCJIEHHE U BOCCTAHOBIICHHE, 3JIEKTPOJIN3, XUMHUYECKOE paBHOBECHe, oOpaTuMmble M HeoOpaTuMble
peaKLuu, CKOPOCTh XUMUYECKOH peakuuu, karanusarop, [IJIK, koppo3us MeTannos, CriiaBbl

OCHOBOIIOJIAraloIe 3aKOHbl XMMHHU. 3aKOH COXPAaHEHUs Macchl, nepuoauyveckuin 3akoH J[.H.

22 MeHnieneeBa, 3aKOH IMOCTOSTHCTBA COCTAaBa, 3aKOH ABOTapO
23 TEOPUH XUMHH: ATOMHO-MOJICKYJISIPHAs TEOPHSI, TEOPHUS SJIEKTPOJUTHUECKON AUCCOIMALTUH
3 Brnanenne ocHOBaMM XMMHYECKONM PAMOTHOCTH, BKJIKOYAKOLIEH:

yMEHHE NPABUIIBHO HMCIIOJIb30BATh M3yYEHHBIE BELIECTBA U MaTepUasbl (B TOM YHCJIE MUHEPAJIbHBIE
ynoOpeHHsi, MEeTaJJIbl U CIUIABBL, MPOAYKTHI MepepaboTKH MPUPOAHBIX MCTOYHHKOB YIIIEBOAOPOIOB

3.1 (yrys, mpupogHOTo Tras3a, HedTH) B OBITY, CEIbCKOM XO3SIMICTBE, Ha MPOU3BOACTBE W MOHUMAHHE
3HAYEHHsI JKUPOB, OEJKOB, YIIIEBOAOB Il OPraHM3Ma YeJIOBEKa, YMEHHUE MPOTHO3UPOBATH BIIUSHHE
BEIIECTB M XMMHUYECKUX MPOIIECCOB HA OPraHM3M HYeJIOBEKA M OKPYKAIOIIYIO IPUPOAHYIO CPEeny

3.2 YMEHHE HHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHMAMHU APYTHX YYEOHBIX MPEIMETOB

3.3 HAJIMYHE OMbITa pabOThl C PA3IMYHBIMU UCTOYHHKAMH MH(OPMALIMU MO XUMUHU (HAy4YHAs M HAYYHO-
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NOTTYJISIPHAS JINTEPATYPa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)

YMEHUEC OOBEKTUBHO OLICHUBATH I/IH(I)OpMaLII/II-O O BEHICCTBAX, UX MPEBPALICHUAX U MPAKTUUCCKOM

34 NPUMEHEHHH U YMEHHUE HCIIOJIb30BaTh €€ sl peIeH s yueOHO-T03HABATEBHBIX 33144
Bnanenne ocHOBamMHM MOHATUHHOIO ammnapara U CUMBOJUYECKOIO sI3bIKA XUMHUHU Uil COCTABJICHUS
4 (bopMyJI HEOPraHWYECKHX BEIIECTB, YPABHEHH XUMUYECKHX pPEaKIUH, OCHOBAMHU XUMHYECKOU
HoMeHKJIaTypel (IUPAC u TpuBnanbHOI)
YMmenne OOBSACHATH CBsI3b TNOJIOXKEHUS 3yeMeHTa B Ileproandeckoll cuUCTeME C YHCIOBBIMU
5 XapPaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB | 3apsin sapa, odliee 4rcio
3JIEKTPOHOB), PACIIPENENIEHHEM 3JIEKTPOHOB 0 HEPIreTHUYECKHMM YPOBHSM aTOMOB MEPBBIX TPEX
MEePUOMOB, KAJINUs U KaJIbLVs
[IpencraBneHne O MEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB (pajnyC aTroma,
6 3NEKTPOOTPULIATENIPHOCT), TPOCTBIX M CJIOXKHBIX BEIIECTB OT TOJOXKEHUS JJIEMEHTOB B
ITepuoanueckoii cucreMe (B MaJIbIX NMEPUOJAX U TNIABHBIX MOATPYIMIAX) U 3JIEKTPOHHOTO CTPOCHHMS
aToma
7 Ymenue ki1accuGUuImupoBaTh:
7.1 XUMUYECKHUE DJIEMEHTBI
7.2 HEOPraHUYECKUE BEIIECTBA
7.3 XAUMHUYECKUE PEAKLINHT
8 YMeHNe ONpeaensTh:
8.1 BAJICHTHOCTb U CTENEHb OKUCIEHUSI XMMUYECKUX HJIEMEHTOB, 3apsii HOHA
82 BHJI XUMUYECKOMN CBA3U U TN KPUCTAJUINYECKON CTPYKTYPBI B COEUHEHUAX
8.3 XapakTep Cpeabl B BOJHBIX PACTBOPAX BELIeCTB (KHCIOT, OCHOBAHUI)

64




8.4

OKHCJIUTEIIb 1 BOCCTAaHOBUTEIIb

9 YMeHHne XapakTepu30BaTh (PU3NIECKUE U XMMHYECKHE CBOMCTBA!
o1 MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, rpadut, aiMas, KpeMHH, a3oT, ¢hocdop, cepa, XJop,
' HATPUN, KA, MAaTHUH, KaJTbIUH, aJJFOMUHUM, KeJe30)
CJIIOKHBIX BEINEeCTB, B TOM 4YHCJIE HX BOAHBIX pPAcTBOPOB (BOJA, AaMMHAK, XJIOPOBOIOPOI,
9.2 CepOBOAOPOA, OKCUABI U THAPOKCHIbI MeTaioB I-11A rpynn, amromunus, meau (II), nurka, skenesa
' (IT u III), okcunst yrnepona (I u IV), kpemuus (IV), azora u pocdopa (III u V), cepsr (IV u VI),
CepHUCTAs1, CepHas, A30THCTAs, a30THAsA, PochOopHasi, yrojbHast, KDEMHHUEBAsK KUCJIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaThb CBONCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHS,
93 IIPUMEHEHHE BELIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MNPOTEKAaHUsS XMUMHYECKUX
MIPEBPALeHUH B PA3JIUYHbBIX YCIOBUSIX
10 YMeHHe COCTaBJIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS PEAKLIUN, B TOM YHUCJIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKLINI
10.3 WLTFOCTPUPYIOIUX XUMUYECKHE CBOMICTBA M3YYE€HHBIX KJIACCOB (IPYI) HEOPraHUYECKHUX BEUIECTB
10.4 MOATBEPXKAAOIINX N'EHETHYECKYIO B3AUMOCBSI3b MEXKY HUMU
11 YMeHne BbIUUCIATD (TPOBOIUTD PACUETHI):
111 OTHOCHUTEJIBHYK0 MOJIEKYJIIPHYKO U MOJIAPHYIO MAacChl BEIIECTB, MAaCCOBYI [OJIIO XUMHYECKOTO
' 5JIEMEHTA B COEIMHEHUN
11.2 MAacCCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIEeCTBA U €ro Maccy, 00beM ra3os
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110 YPaBHEHHUAM XUMHYECKHX PEaKLUUH 1 HAXOAUTh KOJIMYECTBO BELIECTBA, OOBEM U MacCy PeareHTOB

14 WJIM MPOJIYKTOB peakLuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOAaMU HAy4YHOrO TMO3HaHus (HaOmongeHWe, M3MEpPEeHHe, HKCIEPUMEHT,
12.1 MOJIEIUPOBAaHUE) TMPH HU3YYEHUU BELIECTB M XUMHUYECKUX SIBJICHUH, yMeHue c(OpMyIHpOBaTh
npobsIeMy M MPEIUIOKHUTD MyTH €€ PEIIeHUs
129 OezomacHOH pabOTBl C XUMHYECKUMH BEIIECTBAMH, XHMHYECKOH TNOCynoi u JabopaTOpHBIM
' 060pyn0BaHHEM
npaBUiaMH Oe30MmacHOro OOpalleHHus C BEIEeCTBAMH, HCIOJb3YEMBIMH B IOBCEIHEBHOW JKU3HH,
123 NpaBUJIAMH TIOBEJCHHS B LEAX COEPEKEHUS 3I0POBbS W OKPYKAKOLIEH NPUPOTHONW Cpembl,
' NOHMMaHHe Bpena (OMaCHOCTH) BO3JCHCTBUS HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX BEIIECTB,
crocoOOB YMEHBUICHHS U PEIOTBPAIEHHS UX BPEIHOTO BO3JEHCTBUS
13 Hanuune npakTuyecKuxX HABBIKOB IJIAHUPOBAHUS M OCYLIECTBJICHUs CIEAYIOLIUX XUMHYECKUX
SKCIIEPUMEHTOB:
131 U3yUeHHEe M ONuCaHhe (PU3UYECKUX CBOHCTB BEINECTB, O3HAKOMJICHHE C (PH3MUYECKUMH W
' XUMUYECKUMH SIBJICHUSIMU; OMBITHI, WTIOCTPUPYIOLHE MPU3HAKY NPOTEKAHUS] XUMHUYECKUX PEeaKLM
13.2 H3y4ueHne crocoOOB pasfeNieHus CMeceil
MOJIyYeHUE KUCJIOpPOJa U U3ydeHHE €ro CBOMCTB, MOJy4YeHHE BOAOpOJAa U U3y4deHHE €ro CBOMCTB;
13.3 MOJIy4eHUE YIJEKUCIOro ra3a M WU3y4EeHHE €ro CBOWCTB, MOJIy4YeHHE aMMHaKka U H3y4YEeHHE €ro
CBONCTB
13.4 MIPUTOTOBJIEHUE PACTBOPOB C ONPENENIEHHON MACCOBOM AOJEH PACTBOPEHHOTO BEILECTBA
13.5 NPUMEHEHHe WHAMKATOPOB (Jakmyca, MertmwiopaHxka u (eHondranenHa) sl ONpeneieHus
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XapakTepa Cpenbl B pACTBOPAX KUCIOT U LIeJoYei

HUCCICOOBAHHNE U OIIMCAaHHUEC CBOICTB HEOPraHUYECKUX BCIICCTB PA3JIMYHBIX KJIACCOB, MU3YUYCHUC

BSaHMOI[efICTBHH KUCJIOT ¢ METaUlaMH, OKCHUAAMU MECTAJUIOB, PACTBOPHUMbIMU H HEPACTBOPUMBIMU

13.6 OCHOBAHWSIMH, COJISIMM, TIOJlyY€HHE HEPACTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO MeTajula
OPYTUM U3 PACTBOPA COJU, UCCIIEAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCUIOB AJTFOMUHHUS U LIMHKA
pelIeHNEe SKCMEPUMEHTANbHBIX 3adad 1o TeMaM: «OCHOBHBIE KJIacChl HEOPTraHUYECKUX

13.7 COENMHEHUIY, « DNEKTPOJUTHIECKAs TUccounanusy;, « BaxkHelme HeMeTaibl U UX COSAMHEHUS,
«BaxHelmne MeTajibl U UX COSTUHEHUS
XUMHUYECKHE SKCIIEPUMEHTBI, WJUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUs PEeaKIii HOHHOTO OOMeHa;

13.8 Ka4eCTBEHHbIC PEAKIHH HAa TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI XJIOPHUA-, OpOMHI-,

' uonuna-, cynbdar-, docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI,
MAarHusl, KaJbIus, aJFOMHUHUS, kene3a (2+) u xxenesa (3+), menu (2+), nuHKA
14 YmMenue:
141 MPEICTABIISITh PE3YJbTaThl SKCIIEPUMEHTa B (JOPME BBIBOJIOB, TOKA3aTEIbCTB, rPadUKOB U TaOIHIl U
' BBISIBJISITh SMIIMPUYECKUE 3aKOHOMEPHOCTH
142 YCTaHABJIUBATh CBSI3U MEXKIY PealbHO HAOIIONaeMbIMU XUMUYECKUMU SIBICHUSIMH H TIPOLIECCAMH,

POUCXOSIIUMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATh IPUYUHBI MHOTOOOpa3Hsl BEIIECTB
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IHHEPEYEHD DJIEMEHTOB COAEPKAHNS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM J3K3AMEHE 110 XUMHNHU

Kon IIposepsiemMblii 3JIeMEHT COAEePKRAHMS

1 IlepBOHauaNbHBIE XUMHUYECKUE TOHATHUSA

1.1 Uucrele BemmecTsa U cMmecn. CiocoObI pa3aesieHus: cMeceit

1.2 ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 3JIeMeHTh. CHUMBOJIbI XUMUYECKHX 3JIeMEHTOB. [IpOCThIE 1 CIIOJKHBIE BEIECTBA.

1.3 Xumudeckasi popmyia. BaJeHTHOCTb aTOMOB XUMHUYECKHX 3JiIeMeHTOB. CTeneHb OKHCIICHUs

L4 3aKkOoH MNOCTOsIHCTBAa cocTaBa BeulecTB. OTHocuTenbHas aToMmHas Macca. OTHOCUTeNbHas MOJEKYJspHas Macca.
' MaccoBasi 10JI1 XUMHUYECKOT'O 3JIEMEHTA B COCJUHEHUU

15 Konmnuectso Bemecrsa. Moab. MosipHast Macca. MosipHbIi 00b€M razoB. B3anMoCBsI3b KOJMUECTBA, MAacChl M YHCIIA
' CTPYKTYPHBIX €IMHUL BEIIECTBA

16 Qduznuyeckue M XUMHUUYECKHUE SIBJIEHUs. XUMUYeCKas peakius U e€ NPU3HAKU. 3aKOH COXPAaHEHHUs MacChl BEILECTB.
' XuMuueckue ypaBHEHUS

2 Ilepunonnueckuii 3akoH u Ilepuonnyeckas cucrema xumudeckux aneMeHTos [l M. Menneneesa. CTpoeHue aToMOB

21 Ilepunoanueckuil 3akoH. Ilepuoanueckas cucrema xumudeckux synemeHToB [ M. Menneneesa. Ilepuonbl u rpynmsl
' Du3nUeCKuil CMBICH NOPSIAKOBOTO HOMEPA, HOMEPOB NMEPHUOAA U IPYIIILI 3JIEMEHTA

59 Ctpoenne atomoB. CoctaB aToMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
' 20 xumnuecknx sneMenTos llepuonnyeckont cucremel [I. 1. Menneneesa

3 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPHUOJNOB, KaMs, KaJlblLus (paguyca

aTOMOB, 3JIEKTPOOTPULIATEIbHOCTH, METAJUTMUECKUX M HEMETAJUIMYECKUX CBOMCTB) M X COCAMHEHUH B COOTBETCTBUU C
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IMOJIOKCHHUEM 3JIEMCHTOB B Hepnonnqecxoﬁ CUCTEME U CTPOCHUEM UX ATOMOB

3 CtpoeHue BeliecTBa
31 Xumudeckas ¢Bsi3b. KoBasieHTHas! (TIOJISIpHAS ¥ HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPULIATEIPHOCTD XUMHYECKUX JJIEMEHTOB.
' Honnas cBsa3p. Metannuyeckas CBsi3b
312 Tunel KpPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METaJUIM4YecKas), 3aBHCUMOCTh CBOWCTB BEIIeCTBA OT THUIIA
' KPUCTAJUIMYECKON PEIIETKU U BUA XUMUYECKON CBA3U
4 BaxHeiiune npeACTaBUTENN HEOPraHMYECKUX BellecTB. HemeTaiel U UX coequHeHus. MeTaibl U UX COeIUHEHUS
Knaccudukauus u HOMEHKJIATypa HEOPTaHMYECKUX COSAMHEHMIA. OKCUAOB (COJIeoOpas3yIoIue; OCHOBHBIE, KHCIOTHBIE,
4.1 ampoTepHble) W  HecojieoOpas3yrolue, OCHOBaHWMH  (WIENOYM W HEPACTBOPUMBIC  OCHOBAHUS),  KHUCJOT
(kucnopoaconaepskamue u OeCKUCIOPOIHBIE, OTHOOCHOBHBIE H MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCITBIX )
42 Du3nuecKkue U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB. BOAOPOMA, XJIOPA, KUCJIOPOAA, CEphl, a30Ta,
docdopa, yriepona, KpeMHHS
43 Ou3nueckue M XUMHUYECKHE CBOMCTBA NMPOCTHIX BELIECTB-METAJUIOB. JIUTHS, HATPUSA, KaJlds, MarHusl W KaJbLuf,
' ANIOMHUHMUS, KeJie3a. DNEeKTPOXUMUYECKUN psifl HanpsKeHU MeTajlloB
44 du3znueckue M XUMHUYECKHE CBOMCTBA BOAOPOIHBIX COENUHEHHI HEMETAJUIOB: XJIOPOBOAOPOIA, CEPOBOAOPONA,
' aMMHaKa
45 Qdusnyeckue U XUMUYECKHe CBOWCTBa OokcumoB Hemertamior: cepbl (IV, VI), azora(ll, 1V, V), docdopa(ll, V),
yraepona(ll, 1V), kpemuus(IV). TlonyueHne OKCHIOB HEMETAIITIOB
46 Xummueckue cBoiictBa OokcuaoB: metawioB IA-IIMA rpynm, mmaka, memu(Il) u sxenesa(ll, III). TloaydeHue OKCHUAOB
METaJJIOB
47 XuUMHUYECKHUEe CBONCTBA OCHOBAaHWUN M aM(OTEPHBIX THAPOKCHAOB (HAa MpUMepe THAPOKCHIOB AJTIOMHUHUS, Kele3a,

nuHka). [loydyenne ocHOBaHMA U aM(OTEPHBIX THAPOKCHUAOB
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OO0mue XUMHYECKHE CBOUMCTBA KHUCIOT. XJIOPOBOAOPOIHON, CEPOBOIOPOAHOM, CEPHUCTON, CEpHOH, a30THOW,

4.8 dbocdopHOii, KpeMHUEBOM, yrobHOW. Oco0Oble XUMHYECKHE CBOMCTBA KOHIEHTPHUPOBAHHON CEPHON M a30THOU KHCIIOT.
IlosyueHue kucnor

4.9 OO01ue xuMuYeCKre CBOMCTBA cpennux cojieil. [lomyuenue coneit

4.10 [Mony4denue, cobupanue, pacno3HaBaHUE BOJOPOAA, KHCIOPOIa, aMMHAaKa, YIJIEKUCIIOTO ra3a B 1adopaTopuu

4.11 ITonyuenne aMmmMuaka, CEpHOM M a30THOM KUCIIOT B MpOoMbINIeHHOCTH. O01ue crnocoObl MoJIydeHHsT METAJIJIOB

4.12 I'eneTnyeckas CBsi3b MEXY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUI
5 XUMHUYECKUE PEaKLuu

51 Knaccupukanms XUMUYECKHX PEeaKUUH MO Pa3IMYHbIM MPU3HAKAM: MO YHCIY U COCTaBY yYaCTBYIOLIMX B PEAKLHH
' BEIIIECTB, 110 TeIUIOBOMY 3 EeKTy, MO U3MEHEHHIO CTETIEHEH OKHMCICHUS XUMUYECKUX SJIEMEHTOB

59 TermnoBoit 3p¢eKT XUMHYECKONW peakUuH, TePMOXMMUYECKHE YpPaBHEHUsS. JK30- U HHIOTCPMHUYECKHE DPEaKLIUH.
' TepmoxuMnuyeckre ypaBHEHUs

53 OKUCIUTENbHOBOCCTAHOBUTENbHBIE — peakuuu. Okuciaurenu U BoccTaHoBUTeNH. IIpoueccel  OkuCIeHUs WU
' BOCCTAHOBJICHHSI. DJIEKTPOHHBIN OaIaHC OKUCIUTEIbHOBOCCTAHOBUTENIbHON PEAKLINU

54 Teopus saexkTponuTHyYecKol aucconnaniy. KaTHOHBI, aHUOHBL. DJIEKTPOJIUTHI H HEANEKTPOJIUThl. CuibHBIE U clalble
' aeKkTpoauThl. CTeneHb qUcColMalnun

55 Peakunn moHHOro oOMeHa. YCOBHSI TNPOTEKAHUS PEaKUUil MOHHOTO OOMEHa, TOJHbIE U COKpAIIEHHBIE HOHHBIE
' ypaBHEHUs PEAKIHil
6 XHUMHUs U OKPyKaroLas cpena

6.1 Bemectsa u Marepuanbl B NOBCEAHEBHON >KM3HU 4YEJIOBEKA. be30macHOe HCMOIB30BaHHME BEIECTB M XUMHYECKHX

peakiuii B jabopatopuu u ObiTy. [TepBasi MOMOII MPU XUMUYECKUX 0KOTaX U OTPABJICHUSIX
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XUMHUUECKOe 3arpsisHEHHE OKpYy’Karollel cpenbl (KUCIOTHBIE NOKIOH, 3arps3HEHHE TOYBBI, BO3AyXa M BOJOEMOB),

6.2 crocoObl ero mpenotBpaimnenust IlpenenpHast nonyctumasi koHueHTpauus semects (ITJIK). Ponp xumum B permeHun
SKOJIOTHYECKUX TpoOyieM. Y CulieHHe MapHUKOBOroO ¢ (dekTa, pa3pylieHne 030HOBOTO CJIOs
[Ipumenenue ceprl, azora, ¢ochopa, yriaepona, KpeMHUS U UX COENUHEHHH B ObITY, MEAULIMHE, MPOMBIIUIEHHOCTH H

6.3 CeNbCKOM xo3siiicTBe. llpuMeHeHHe MeTanoB W CIUIAaBOB (CTajb, YyryH, IOPATIOMHHUH, OpoH3a) B ObITY H
MPOMBIIIJICHHOCTH WX coequHeHul. [ToHATHE 0 KOPPO3UHN METAIIIIOB, OCHOBHBIE CITOCOOBI 3aLTUThI UX OT KOPPO3HHU

6.4 [IpuponHbIe UCTOYHUKH YTJIEBOAOPOAOB (yroJib, MPUPOAHBINA ra3, He(pTh), MPOAYKTH UX NepepadoTku (OeH3UH), nX
POJIb B OBITY ¥ MPOMBIIIJICHHOCTH
IlepBOHauanbHBIE MOHATHSI 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHHSX yriepona (MeTaH, STaH, STUJIEH, aleTHJICH,

6.5 3TaHOJ, MIMLEPUH, YKCYCHasi KUcioTa). [loHsTie 0 OHMONMOrnyueckn BaKHBIX BELIECTBAX: JKUpax, Oenkax, yrieBoaax — U UxX
pOJIH B )KU3HH YEJIOBEKA

7 Pacuérsr:

7.1 1o popMyaM XUMHUYECKIX COSTUHEHUH

7.2 MaccChl (MaCCOBOH) TOJIM PACTBOPEHHOT'O BEIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPABHEHUSIM

71




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA
» Xumus: 8- kiacc: 6a30BbI YPOBEHB: YUESOHUK; 5-€ U3aHUE,
nepepadoranHoe I'abpuensu O.C., Octpoymo N.I'., Cnaakos C.A.
AkumonepHoe odiectBo «M3narensctBo «lIpocsenieHue»

* Xumus: 9-# knacc: 6a30BblH yPOBEHB: YUEOHUK; 5-€ U3AAHUE,
nepepadoranHoe ['abpuensu O.C., Octpoymos N.I'., Cnaakos C.A.

AkumonepHoe odiectBo «M3narensctBo «lIpocsenienre»

METOANYECKHUE MATEPUAJIbI 1151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
MHTEPHET
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