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COJEP)KAHUME YYEBHOT' O ITIPEJIMETA

8 KVIACC

IlepBoHaYabHBbIE XUMHYECKHE TOHATHUSA

[Ipenmer xumuun. Posib xumun B kU3HM YenoBeka. Tena u BemectBa. PU3nyeckue CBOMCTBA
BENIECTB. ATperaTtHoe coCTosiHMuE BenlecTB. [[oHsATHE 0 METOAAX MO3HAHMS B XUMHUU. XUMHUS B
cucteme Hayk. Uucrtole BemecTBa 1 cMecu. CriocoObl pa3ieieHus CMECEH.

ATOMBI U MOJIEKYJIbL. XUMHAYECKHE 3IIEMEHThI. CHMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie
Y CJIOXHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas Gpopmyiia. BareHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BellecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIApHAs Macca.
MaccoBas 101 XUMAYESCKOTO 3JIEMEHTa B COSAMHCHUU.

DuU3NYECKUE U XUMUYECKHE SIBIICHUSI. XUMUYECKask peakuus U €€ Mpru3HaKu. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUECKue ypaBHeHUs1. Kinaccudukaius XuMAYECKUX peaKiuil
(coenuHeHus1, pa3noKEHUs, 3aMEIEHUs, OOMEHa).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY 10, ¢ paBuiIamMu padoThl B
naboparopuu 1 npuéMamu oOpalleHus ¢ 1abopaTopHbIM 000pyJOBAHUEM; U3yUEHUE U
onucaHue GU3NIECKUX CBOUCTB 00pa3IoB HEOPTaHUYECKUX BEIIECTB; HAOMIOACHUE
¢duzmveckux (TUIaBJIeHUE BOCKA, TasTHUE JIbJIa, paCTUPaHUE caxapa B CTYNKe, KUTICHUE U
KOH/JIEHCAIIHsI BOJBI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE METHOM TIPOBOJIOKH,
B3aMMOJICHICTBHUE MeJia C KUCJIOTOM) SIBICHUI, HAOIIOJICHHUE U ONMCAHKE TIPU3HAKOB MPOTESKaAHUS
XUMUYECKHUX PEaKIi (pa3ioKeHne caxapa, B3aMMOJICHCTBUE CEPHOUN KUCTIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMoIeHCTBUE Keye3a ¢
pactBopom conu Menu(Il)); n3yuenue cnocoOOB pa3aeeHus: cMecei (C TOMOIIBI0O MarHuTa,
(¢bunpTpOoBaHUE, BHITAPUBAHUE, TUCTUWIIAINSA ), TPOBEACHUE OUYMCTKH TOBAPEHHOM COJIH;
HaAOJIIO/ICHUE W OTIMCAHUE PE3YJIbTAaTOB MPOBEACHUS ONBITA, HILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUsI MacChl; CO3IaHNE MOIeNIeld MOJIEKYJ (IIapOCTEPKHEBHIX).

Baxueimme npeacTaBuTe/ 1M HCOPraHMYECKUX BElIeCTB

Bo3nyx — cMech razos. Cocrta Bo3ayxa. Kuciopox — 31€MeHT U IpOCTOE BELIECTBO.
Haxoxzaenue kuciopoaa B mpupoje, Gu3nueckrue U XuMUIeCKIe CBOMCTBA (PeaKkiluy TOPEHHUs).
Oxcuppl. [Ipumenenne kucnopoa. CriocoObl MoTydeHUs KUCIopo/ia B 1abopaTopuu u
npoMeinieHHoCcTH. KpyroBopotT kucinopoa B mpupoje. O30H — amioTponHas MoauduKarus
KHCJIOpO/JIa.

TeroBoit 3P ekt XUMHUUECKON peakiuu, TePMOXUMUYECKUE YPABHEHHUS, SK30- U
SHAOTEPMHUUYECKUE peaklnu. TOIMIMBO: yrojb U METaH. 3arpsa3HEHUE BO3AyXa, YCUICHHE
MAapHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u npoctoe BemectBo. Haxoxnenue Bogopo/ia B mpupoe, Gpusudeckue
Y XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MmosydeHus. KucioTsl u conu.

KomnuecTBo BemecTtBa. Moibs. Moisipaast Mmacca. 3akoH ABoraipo. MoJsipHbIi 00BEM T'a30B.
Pacu€Tpl mo XMMHUYECKUM ypaBHEHHUSIM.

®dusnyeckue cBouicTea BoAbl. Boaa kak pactBopurens. PactBopsl. HaceleHnHbie n
HEHACBIIIEHHBIE PacTBOPbL. PacTBOpUMOCTS BelecTB B Bojae.MaccoBas 10J1s1 BEILIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOJIbl. OcHOBaHuUs. PoJib pacTBOPOB B IPUPO/JIE U B KU3HU
yesnoBeka. KpyroBopoT Bojbl B ipupoie. 3arpsi3HeHne NpupoaHbix Boa. OXpaHa U O4HMCTKa
MPUPOAHBIX BOJ.

Knaccudukanus seoprannueckux coequHennit. Oxcuapl. Knaccudukamnmst okCHIoB:
cosieoOpasytoire (0OCHOBHBIC, KHCIIOTHBIE, aM(OTEpHBIE) U HECOTIE00pasyIOIIHe.
Homenknarypa okcuoB (MexIyHapo Hasl U TpUBUabHAS ). DU3NUECKUE U XUMUYECKHE
CBOMCTBA OKCUIOB. [lomyueHne oKCuaoB.



OcHoBanus. Knaccugukanys ocCHOBaHMI: METOYN U HEPACTBOPUMbIE OCHOBAHUS.
Homenknarypa ocHoBaHu# (MEXyHapOAHAsl U TpUBUAIbHAas). PU3NUECKUE U XUMUYECKUE
CBOMCTBa OCHOBaHMM. [lomydyenne ocHOBaHUM.

Kucnotsl. Knaccupukanus kucinot. HoMmeHnkiatypa KUCIOT (MEXAyHapoHas U
TpuBHaNibHAs ). U3NUYECKUE U XUMUUECKUE CBOMCTBA KUCIOT. Psii aktuBHOCTH MeTayioB H. H.
bekerosa. [lonyueHue Kucior.

Conu. Homenknatypa comnelt (MexIyHapoaHas U TpuBUaibHas). u3nueckue u XMMHUYECKHE
cBoiicTBa cotieil. [lomyueHnue cosei.

['eneTnueckas cBsI3b MEXAY KjaccaMl HEOPTaHMUYECKUX COCTUHEHUM.

XUMUYECKUHN IKCIIEPUMEHT: KAUECTBEHHOE ONPECIICHUE COAEPKAHUS KUCIOPO/Ia B BO3IyXE;
MoJIy4eHue, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB KHUCIIOPOAa; HAOMIOCHHIE
B3aMMO/ICHCTBHUS BEILIECTB C KUCIOPOJIOM U YCIOBHSI BOSHUKHOBEHUS U NPEKPALEHUSI TOPEHUS
(mo>kapa); 03HaKOMJICHHE C 00pa3liaMi OKCHIOB U OMMCAHUE UX CBOMCTB; MOTyUYEHUE,
cobupaHue, paclio3HaBaHUE U M3YUYEHHE CBOMCTB BOAOPOAa (TOPEHUE); B3aUMOICHCTBUE
BojiopoAa ¢ okcuaom meau(1l) (Bo3MokHO HCTIOIb30BAaHKE BUACOMATEPUATIOB); HAOIIOCHUE
00pa31oB BEUIECTB KOJIUYECTBOM | MOJIb; HCCIe0BAHNE OCOOEHHOCTENW PACTBOPEHHUS BEILIECTB
C Pa3JIMYHON PaCTBOPUMOCTHIO; MPUTOTOBICHUE PACTBOPOB C ONMPEICTEHHON MACCOBOM JI0JIEH
PacTBOPEHHOTO BEUIECTBA; B3AUMOCHCTBUE BOJIbI C METaNIaMU (HATPUEM U KaJIbLIUEM)
(BO3MO’KHO MCMOJIb30BaHNE BUJIEOMATEPUATIOB); ONPEICIICHHE PACTBOPOB KHUCIOT U LIENI0Yei ¢
MOMOIIBI0 UHIUKATOPOB; UCCIeI0BaHrne 00pa3lioB HEOPraHMUYECKUX BEIECTB Pa3IMUHbIX
KJIACCOB; HAOJI0/ICHNE U3MEHEHHUSI OKPAaCKU MHAMKATOPOB B PAaCTBOpaxX KHUCIOT U LIEN0YeH;
u3zydeHue B3aumoericteus okcuna meau(Il) ¢ pactBopom cepHOl KUCTOTHI, KUCIIOT C
MeETaJUIaMH, PEaKIUi HEUTpaaIu3alu; MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE
OJIHOT'O METaJljla APYI'MM U3 pacTBOpa COJIM; PELICHUE SKCIEPUMEHTAIBHBIX 3a4a4 10 TEME
«Baxuelimue Ki1accbl HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanveckui 3axoH u [lepuoanyeckas cucrema xumudeckux jiementon 1. U.
MenneneeBa. CTpoenne aToMoB. XumMu4yeckas cBsizb. OKHCIUTEIbHO-
BOCCTAHOBHMTE/IbHbIC PEAKINH

[lepBbie MONBITKY KIacCU(PUKAIIMU XUMHUECKUX AJIeMEHTOB. [oHsATHE O Tpynmax CXOTHBIX
AJIEMEHTOB (IIeJIOYHBIE U IEJI0YHO3EMENIbHBIE METAIIJIbI, TAJIOT€HbI, MHEPTHBIE ra3bl).
DneMeHThI, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUIBI U THUIPOKCHUIBI.

[Tepuoanueckuii 3akoH. Ilepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
. Y. Menpeneesa. Kopotkonepuoanas u anmuaHonepuoanas popmsl [leproaudeckoii cucteMbl
xuMmuueckux 3emenToB [l. 1. Menneneea. [lepuoasl u rpynmbsl. @u3ndyeckuii CMbICIT
MOPSIAKOBOTO HOMEPa, HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DneKTpoHbl. CTPOESHHE 3JIEKTPOHHBIX
00oJ104ek aToMOB TiepBhIX 20 XuMHUUecKux 3meMeHnToB [lepuoanueckoit cuctemsr [1. U.
MenneneeBa. XapakTepUCTHKa XUMAYECKOI0 3JIEMEHTA T10 €ro nojoxenuto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMUYECKHUX AJIEMEHTOB, METAJUTMYECKUX U
HEMETAJJIMYECKUX CBOMCTB MO IpyMnaM U nepuojam. 3HaueHue [lepruoanueckoro 3akoHa u
[Tepronnueckor CUCTEMBI XUMHUUYECKUX JIEMEHTOB ISl Pa3BUTHs HAyKH U npakTuku. . W.
MenpeneeB — y4€HBIN U TPAXKIAHUH.

Xumnueckas cBs3b. KoBaneHnTHas (oysipHasi U HEMOJIAPHAs ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 2JIEMEHTOB. VIOHHAsI CBS3b.

Crenens okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakinu. [Iponecchl OKucieHus u
BOCCTaHOBJICHHS. OKUCITUTETU U BOCCTAHOBUTEH.

XUMUYECKUH IKCTIEPUMEHT: H3yueHne 00pa3IloB BEIIECTB METAILIOB U HEMETAJUIOB;
B3aMMOJICCTBUE TUAPOKCHUJIA LIMHKA C PACTBOPAMHU KUCIIOT U LIEJIOYEN; IPOBEICHUE ONBITOB,



WUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUi (TOpEHNE, PEAKIINU
pa3noKeHUs, COCAUHEHUS).

Me:xnpeaMeTHble CBS3H

Peanusanus MeXIIpeIMETHBIX CBA3EH IPU U3YYEHUH XUMHUH B 8 KIIACCE OCYIIECTBISAETCS
Yyepes3 UCTI0Ib30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHUH,
SBJISIFOIIMXCS. CUCTEMHBIMHU ISl OTAENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01111e ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHBIN (DaKT, TUIOTE3a, TEOPHUSI, 3aKOH, aHAJIM3,
CUHTE3, KJacCU(pUKalUs, IEPUOIUIHOCTh, HAOIIOJEHIE, SKCIIEPUMEHT, MOJIEIMPOBAHUE,
U3MEpEHUe, MOJIEINb, SBJICHHUE.

®duszuka: Matepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU], U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHI 3aps]l, BELIECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHUE BELIECTBA, ra3, (pU3NUecKre BEJIMYMHbBI, €AMHULIBI U3MEPEHMS], KOCMOC, TUIAHETHI,
3B&3161, ComHILe.

buonorus: hotocunTes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TIOJIE3HBIE HCKOTIAEMEBIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO 1 XUMHYeCKas peaKkuust

[Tepuonuueckuii 3akoH. [leproauueckas cucTeMa XMMUYECKUX JJIEMEHTOB
1. N. MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAIbIUA U UX COCTMHEHUN B COOTBETCTBUH C
MIOJIOXKEHUEM 3JIEMEHTOB B lleproanueckoii cucteMe U CTpPOEHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKOU CBA3U. THIIBI KPUCTAINIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKN U BUJIa XUMUYECKOU
CBSI3U.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHMUYECKUX BEIECTB (MEeXIyHapoIHas U
TpUBHAIbHAs ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIUXCS K PA3IMYHBIM KJIaccaM
HEOPTraHWYECKUX COCUHEHNN, TEHETUYECKAs CBA3b HEOPraHMUECKUX BEILECTB.

Krnaccudukanus XuMAYeCKUX peakiiii Mo pa3IMuHbIM MPU3HAKaM (110 YHCITY U COCTaBYy
YYacCTBYIOIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, 0 UBMEHEHUIO CTETIeHEeN
OKHCJICHUS] XUMUYECKUX JIEMEHTOB, 110 0OPAaTUMOCTH, 10 YYaCTHIO KaTalnu3aropa). IK30- U
SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopoctu XxuMHUeckon peakiuu. [lonarue 06 06paTUMBIX U HEOOPATUMBIX
XUMUYECKHUX peakuusx. [IoHSITHE 0 TOMOT€HHBIX U T€TepOreHHbIX peakuusx. [louarue o
XUMUYECKOM paBHOBeCUU. DaKTOPBIL, BIUAIONINE HA CKOPOCTh XUMHUUECKON peaKIUK U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCTUTENBHO-BOCCTAHOBUTENLHBIE PEAKIIUU, DJICKTPOHHBINA OallaHC OKUCITUTENBHO-
BOCCTAHOBUTENBbHOU peakinu. CocTaBlieHUE YPaBHEHUNM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIL30BAHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOAUTUUECKON AUCCOLMAIUU. DIIEKTPOIUTHI U HE- 3JIEKTPOIUThl. KaTuoHsl,
aHUOHBI. MEeXaHU3M JUCCOLMALIMHU BEIIECTB C PA3IMYHBIMU BUAAMU XUMHYECKOU CBA3U.
Crenenp qucconuanuu. CUIIbHBIE U c1a0bIe SJIEKTPOIUTHIL.

Peaknuu nonHoro oOMeHa. Y cnoBusi MPOTEKaHUsI peaKIMii HOHHOTO OOMEHa, TIOJTHBIC U
COKpall€¢HHbIe HOHHbIE ypaBHEHU peakiuii. CBOWCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
MpeACTaBICHUN 00 SNEKTPOIUTHYECKON Aricconanuu. KauecTBeHHbIE peakilii Ha HOHBI.
[TonsiTHE O TUAPOIU3E CONEM.

XHUMUYECKUN SKCIIEPUMEHT: 03HAKOMIIEHUE C MOJIEIIIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HEMETAIIOB (TpaduTa U aamasa), CII0KHBIX BEIIECTB
(x;mopua HaTpus); UCCIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOU PEAKIIU OT
BO3JICHCTBUS Pa3INYHBIX (DAKTOPOB; UCCIIEIOBAHUE DIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIIECTB,



mpouecca AUCCOUAU KUCIIOT, HIeI04el U coliell (BO3MOKHO HCIIOIb30BaHUE
BHJIEOMATEpPHUAJIOB); MPOBEACHUE OMBITOB, MJUTFOCTPUPYIOIIUX MTPU3HAKU MTPOTEKAHUS peaKIuit
MOHHOTO 0OMeHa (00pa30oBaHKe OcajiKa, BBIIETCHUE ra3a, 00pa30BaHUE BOJIbI); OTBITOB,
WJUTIOCTPUPYIOIIHNX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakIuil (ToOpeHue, peakiuu
pa3NoXKEeHUs, COeIMHEHUS ); paCli0O3HABAaHUE HEOPTaHUYECKHUX BEIIECTB C MTOMOIIIBIO
KaueCTBEHHBIX PEaKIMil HAa MOHBI;, PELICHHE SKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/ibl 1 X cOeIMHEHU S

O6m1as xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE CTEIICHU
okucieHus. CTpoeHue u PuU3nyecKre CBONCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHUUECKUE
CBOMCTBa Ha MpUMepe Xjopa (B3auMOACHCTBUE ¢ MeTallJIaMH, HEMEeTaJlJIaMu, IIeJIoYamMu).
Xnoposogopon. CosstHast KMHCIIOTa, XUMUYECKHAE CBOMCTBA, ITOJIyYEHHE, IPUMEHEHHE. [lelicTBre
XJIOpa ¥ XJIOPOBOJIOPO/Ia HA OPTaHU3M YesIoBeKa. BakHelIne XJI0puIbl U MX HaX0XKJICHHUE
B MPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEePHBIC CTETICHU OKUCIICHUS.

Crpoenue u pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPhbl. AJUTOTPOITHBIC
MoaudUKaIUU KUCIOPOia U cepbl. XUMUYECKHE CBOMCTBA cephl. CepoBOIOPO, CTPOCHHE,
(dbuzmveckre u xuMuueckue cBorcTBa. OKCUIIBI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHUJIOB.
CepHas kucioTta, Gu3nuecKrue U XMMUYECKHEe CBOMCTBA (00IIMe KaK MpeACTaBUTENs Kilacca
KHCJIOT U crienu(puiecKkue). XUMHUUECKUE PEaKIINH, JIe)KAIUe B OCHOBE MTPOMBIIIIICHHOTO
crioco0a moryueHus cepHoi KucioThl. [Ipumenenue. Conu cepHOM KUCTOTHI, KaueCTBEHHAs
peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ cCoeTuHEHU B pupoe. XUMUUYECKOe
3arpsi3HEHUE OKPYXKAIOIIeH cpejibl COeAMHEHUSIMU Cephl (KUCIOTHBIE H0XK/U, 3arpsi3HEHNE
BO3/lyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHHUS.

OO61as xapakTepucTuka 31eMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpPHbIE CTENIEHU OKUCIICHUS.

A30T, pacripocTpaHeHue B Ipupoje, Gru3nueckue u XumMuueckue cpoiictsa. KpyroBoport azora
B MIpUpoJe. AMMHUAK, ero (pu3ndeckrue 1 XuMUYECKUe CBOICTBA, MOTYyYEeHUE U PUMEHEHUE.
Conu aMMoHUs, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHUA. A30THAsl KUCIIOTa, €€ MoJlydeHue, (u3nueckre U XUMUYeCKHe CBOMCTBa
(obmuMe Kak mpecTaBUTENs Kiacca KUCIOT U cienuduueckue). Vcrnonb3oBaHue HUTPATOB U
coJielt aMMOHHUSI B Ka4eCTBE MUHEPAIbHBIX YI00peHH. XUMHUECKoe 3arpsa3HeHe
OKpYKaroliei cpeabl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/IU, 3arpsi3HEHUE BO3/yXa, OYBbI U
BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu Gocdopa, GuzndecKkre 1 XUMHIESCKUE CBOMCTBA.
Oxcun docdopa(V) u pochopnas kuciora, pu3ndecKkue 1 XUMUIECKHUE CBONCTBA, MOJTyYCHHUE.
Hcnonb3oBanue GpocdaroB B kKauecTBe MUHEPAIBHBIX YI0OPEHUIA.

O6mas xapaktepuctuka 31eMeHToB [VA-rpynmnbsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHbIE CTEIEHU OKUCIICHUSI.

Yrnepon, anioTpornHbie MOIUGUKAIINH, PACTIPOCTPAHEHHE B TIPUPO/IE, PUBNIECKUE U
XUMHYECKHe cBoiicTBa. Ancopoums. KpyroBopot yriepona B mpuponae. OKCHUIbI yriepoia, ux
¢bu3nueckue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA )KUBBIC OPTaHU3MBI, TOJTYyUCHHE
Y IPUMEHEHHE. DKOJOTHYECKHE TIPOOIeMbI, CBSI3aHHBIC ¢ OKcuioM yriaepoaa(lV); rumoresa
rJ100aTFHOTO TOTEIJICHUS KJIMMaTa; MapHUKOBBIN A (deKT. YToapHas KUCI0Ta U €€ COMHU, UX
(bu3nueckne U XMMUYECKHE CBOMCTBA, MOMy4YeHHe U IpuMeHeHne. KauecTBeHHas peakiusi Ha
KapOoHaT-uoHbI. Mcnons30BaHne KapOOHATOB B OBITY, METUITUHE, TIPOMBIIIIICHHOCTH U
CEJIbCKOM XO35MCTBE.

[lepBoHauaabHbBIE TOHATHUSL 00 OPraHMYECKUX BELIECTBaX KaK O COCAMHEHUSX yriaepoaa
(MeTaH, 3TaH, 3TWIEH, alleTUIEH, TaHOJI, INIMLIEPUH, YKCYCHas KucioTta). x coctaB u
XuMH4eckoe ctpoeHue. [loHsTre o OMOIOrn4ecK BaXKHBIX BEIIECTBAX: KHUPax, OermKkax,



YIJIEBOJAX — M UX POJIM B JKU3HHU YeJIOBEKA. MaTepuanbHOE €IUHCTBO OPTAHUYECKUX U
HEOPraHWYECKUX COCIUHCHUM.

Kpemuuii, ero ¢pusznueckne 1 XMMHUYECKHE CBOWCTBA, MTOJIyYEHUE U IPUMEHEHHE.
Coenunenus kpemHuus B npupoge. Ooiue npeacraBiaeHus 06 okcuae kpemuusa(1V) u
KpeMHHEBOU kucioTe. CUIIMKAThI, UX UCTIOJIb30BAHKE B OBITY, MEAUIIUHE, TPOMBIIIICHHOCTH.
Baxxueiimue ctpouTenbHble MaTepUaibl: KEpaMUKa, CTEKJIO0, IIEMEHT, OETOH, KeJIe300€TOH.
[TpobneMbl 6€30maCHOTO UCTIOIB30BaHUSI CTPOUTEIIBHBIX MATEPHUAIOB B TTIOBCEIHEBHON KU3HH.

XUMHUYECKUHN IKCTICPUMEHT: U3y4eHUE 00pa3I[0B HEOPTaHMUECKUX BEIIECTB, CBOMCTB
COJISHOM KHUCJIOTHI; TPOBEJCHUE KAU€CTBEHHBIX PEAKIINil Ha XJIOPHUA-UOHBI U HAOIIOACHUE
MIPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpakaronue (GU3nIecKue U XUMUIECKHE CBONCTBA
raJIOT€HOB U WX COCIUHEHHH (BO3MOXKHO MCIOJb30BAaHNE BUICOMATEPUAIIOB); 03HAKOMIICHHE C
oOpasiamMu XJIOpUA0B (TaJIOTeHU IOB); 03HAKOMIJICHHE C 00pa3liaMy Cephl U € COCTMHCHUSIMU
(BO3MOYHO MCTOJIb30BAHUE BUACOMATEPUAIIOB); HAOIIOICHUE TIpoliecca OOyTJIMBAaHUS caxapa
MOJ A€MCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTHI; M3yUYEHUE XUMHUECKHUX CBOMCTB
pa30aBieHHON CEpHON KUCIOTHI, IPOBECHIE KaUeCTBEHHOW peakuu Ha CyIb(}aT-uoH U
Ha0JII0/IeHNE TIPU3HAKa €€ MPOTEKaHUsI; 03HAKOMIICHHE ¢ (PU3NUECKUMHU CBOWCTBAMU a30Ta,
docdopa u ux coequHeHU (BO3MOXKHO HUCIIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu
a30THBIX U PocPOpHBIX YI0OpEHUIt; MOTydYeHHE, COOMpaHue, paclio3HaBaHUE U U3yUCHHUE
CBOMCTB aMMUaKa; MPOBEJICHNE KAUYECTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢ochaT-uoH 1
M3y4YeHHe MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI
C MeJIbI0 (BO3MOXKHO MCIIOIb30BAHUE BUICOMATEPUAIIOB); U3YUCHUE MOJIENIeH KPUCTAITUYECKUX
peméTok anmasa, rpadura, QysuiepeHa; o3HaKOMJICHHE C TIPOIIECCOM aICOPOIIMH pacTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTUBOras3a; MojyuyeHue, CoOupaHue,
pacIio3HaBaHUE U W3YUYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a; IpOBEICHNE KaUeCTBEHHbBIX PEaKIUi Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U U3YUYEHHE MMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C
IPOIYKLIHUEN CUIIMKATHON IPOMBIIUIEHHOCTH; PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«BaxxHelye HeMeTaJluIbl U UX COSTUHEHUSD.

MeTtaJuibl M MX COEAUHEHM S

OO611as xapaKTepruCTUKa XUMUYECKUX PJIEMEHTOB — METAJIOB HA OCHOBAHUH MX IMOJIOKCHHUS
B [lepuoanueckont cucreme xumMuyeckux 3iemMeHToB /. . MenaeneeBa u CTpOCHUST aTOMOB.
Crpoenue MetaimnoB. MeTainueckasi CBSI3b U METaJUIMYECKask KpUCTAJIMYECKast pelETKa.
DIIEKTPOXUMUYECKUN PAJl HANIPSHKEHUH MeTaIIOB. PU3NUECKUE U XUMUYECKHE CBOIMCTBA
MeTaiioB. Ob1Me crnocoObl mosydeHus MeTauioB. [IoHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CrocoObl 3alTUTHI UX OT Koppo3uu. CIiiaBsl (CTalb, YyTryH, JIOPATIOMUHHM, OpOH3a) U X
MPUMEHEHHE B OBITY U TPOMBIIIIJIEHHOCTH.

[lenounble MeTauIbl: oJ0XeHUe B [lepuoanueckoil cucteMe xumuyeckux snemeHToB /1. .
MeHeneeBa; CTpo€HUE UX aTOMOB; HaXOXJeHue B pupoje. Ousnyeckue U XuMHUECKUE
CBONCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenune
LIEJI0YHBIX METAJIJIOB U UX COECIMHEHUI.

[IlenoyHo3eMeNbHBIE METAIIIBI MATHUMA U KAJIBLHUKI: MOJIO)KEeHUE B [leproandeckoit cucteme
XUMHUYecKux 3emeHToB [l. 1. MenaeneeBa; cTpoeHre UX aTOMOB; HAX0XKJACHUE B IPUPOJE.
Pu3nYecKre 1 XMMUYECKHE CBOMCTBA MarHus U Kanblusl. BaxxHenmme coeIMHeHUsT KaabLns
(okcun, runpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmromunHuii: monoxenue B [leproanueckoii cucreme xumuieckux anemeHTosn . U.
MenaeneeBa; CTpoeHUE aTOMa; HaxoXkAeHue B mpupoie. usznueckrne 1 XMMUYECKUE CBOMCTBA
amroMUHUSA. AMQOTEpHBIE CBOMCTBA OKCH/IA M TUPOKCHIA ATFOMUHHUS.

Keneso: monoxenue B llepnognueckoit cucreme xumuueckux 31neMeHToB [. 1. Menneneesa;
CTpPOEHHE aTOMa; HaXOXJeHue B npupoae. Gusnueckue 1 XuMUYECKHE CBOIMCTBA JKeJe3a.
Oxcuapl, ruapokcuibl u conu xkenesa(ll) u sxxenesza(Ill), ux cocras, cBoMCTBa U MOTyYEHHE.

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMyi METAJIOB U CILJIABOB, UX
(bu3HYeCKUMH CBOWCTBAMH;, H3yUEHHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOMXKHO



WCII0JIb30BaHUE BUIEOMATEPUAIIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCU/IA KalbLIUs U HATPUS
C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB HKECTKOU
BOJIBI; MpOIIeCcCa TOPEHHUSI JKelie3a B KUCIOpoie (BO3MOXKHO HCIIOIb30BAHUE BUIEOMATEPHAIOB);
MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi Ha MOHBI (MarHusi, KaJblMs, ATFOMUHUA,
uuHka, xxenesza(ll) u xxeneza(Ill), meau(1l)); HabnroaeHue U oMUCaHKE MPOIIECCOB OKPAIITUBAHUS
MJIJAaMEHU UOHAMU HATPUS, KK U KalblHs (BO3MOXKHO HUCIOJIB30BaHUE BUIEOMATEPUATIOB);
rccaeoBaHrue aM(QOTEPHBIX CBOMCTB TUAPOKCHIA aTFOMUHUS U THAPOKCH A [IMHKA; pElICHNE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHelmne MeTamibl U UX COCTUHEHUS.

XuMHS U OKPYKAIOLIAsA Cpeaa

HoBrie maTepuaibl u TexHOIOTHH. BelecTBa u MmaTepralibl B IOBCETHEBHOM KU3HU
YyeoBeKa. XUMUs U 310poBbe. be3omacHoe ucrnoap30BaHne BEIIECTB U XUMUYECKUX PEAKIU B
obITy. [lepBas moMoOIIs TPU XUMHYECKUX 0XKOTaX U OTpaBieHUsIX. OCHOBBI DKOJIOTHYECKOM
IPaMOTHOCTU. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl (MpeiebHas T0mycTuMas
koHueHTpanus Bemects — [1JIK). Pons Xxumun B pemieHnn 3K0JI0THYECKUX TPooIem.

[IpupoiHbIE UCTOYHHUKH YTIIEBOJIOPOIOB (Yroyib, MIPUPOIHBIN a3, HEPTH), TPOTYKTHI UX
nepepadboTKH, UX POJIb B OBITY M MPOMBIIICHHOCTH.

XUMHUYECKUHN IKCTICPUMEHT: U3y4eHUE 00pa3I[0B MaTepUasioB (CTEKIIO, CIUIABhl METAJLIIOB,
MOJTMMEPHBIC MaTEPUATIBI).

MesxknpeaMeTHbie CBA3H

Peanuzanus MeXXnpeaAMETHBIX CBS3€H MPU M3YUYEHUU XUMHH B 9 Kilacce OCYIIECTBIISIETCA
4yepe3 UCIOIh30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATUH, TaK U MIOHATHH,
SIBJISTFOIUXCS CUCTEMHBIMM JJIsI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.
Peanu3anus MeXIIpeAMETHBIX CBS3€i IPU U3yYEHUU XUMHUH B 9 Kilacce OCYILECTBISIETCS YEPE3
UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TIOHSITUM, SBIISIOIIUXCS
CUCTEMHBIMU ISl OTJIEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIC TOHITHS: HAyYHBIN (DaKT, TUNoTe3a, 3aKOH, TEOPHsl, aHAJIH3,
CUHTE3, KJaccupUKalus, MePpUOJUIHOCTh, HAOII0JeHIE, SKCIIEPUMEHT, MOJIEIMPOBAHUE,
U3MepeHHe, MOJIelIb, SIBJICHHUE, TAPHUKOBBINA A3P(HEKT, TEXHOJIOTUsl, MaTepUaJbl.

®u3nka: MaTepus, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUUECKUN 3aps]l, TPOBOJIHHUKH, MTOIYIIPOBOAHUKY,
TMAIIEKTPUKHU, (DOTOIJIEMEHT, BEIIECTBO, TN, 00BEM, arperaTHOe COCTOSTHUE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTb, KPUCTAJUTMYECKAs PEIIETKA, CIIIaBbl, ((U3NUYECKIE BEIUYUHBI,
€QUHULBI U3MEPEHNUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COJHIIE.

buonorus: ¢potocuntes, npixanue, Ouocdepa, sKocUCTeMa, MUHEpPAIbHBIE yI00pEHUS,
MHUKPO3JIEMEHTHI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPaIIbl, TOPHBIE TTOPOJIBI, MTOJE3HBIE UCKOTIAEMBIE,
TOIUIMBO, BOJAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«XUMMUs» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHus: oOyvaronumucs ¢ 3[1P yueGHoro nmpeamera «Xumus»
JIOJKHBI COBIIAAATh C pe3yJibTaTaMu MIPUMEPHON padoueil mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi. Hanbosiee 3HaUMMBIMU SIBJISIFOTCS

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00OYUYEHHIO U IIeJIEHANIPaBICHHON TO3HABATEIbHON 1€ATEIbHOCTH;

YCTaHOBKa Ha OCMBICJIEHHUE JIMYHOTO OMbITa, HAOMIOAEHHUH 32 XUMUYECKUMU
JKCIIEPUMEHTaMHU;

OpHMEHTAIUs Ha PaBWJIa MHAUBUAYATBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEICHUS
IIPU B3aUMOJECUCTBUN C XUMUUYECKUMU BEIIECTBAMU U COCTMHEHUSIMU;

IIPAKTHUYECKOE N3ydeHUE NMpodeccuil U Tpyia pa3IudHOro poja, B TOM YUCIIE HA OCHOBE
MPUMEHEHHS U3y4aeMOro MPeIMETHOr0 3HaHus (HanpuMep, J1abopaHT XMMHUYECKOTO aHAJIN3a);

YBAKECHHE K TPYJly U pe3yJIbTaTaM TPYyAOBOU IEATEIBHOCTH;

TOTOBHOCTh K OCO3HAHHOMY MOCTPOEHUIO JaJbHEUIIECH UHANBULYAJIBHONW TPACKTOPUHU
o0Opa3oBaHUsl HA OCHOBE OPUEHTHUPOBKU B MUpPE Mpodeccuil 1 mpophecCHOHATBHBIX
MPEANOYTEHNN, YBAXKUTEIBHOTO OTHOLIEHUS K TPYAY;

OCO3HaHME CBOETO MOBEJCHUS ¢ TOUKU 3PEHUS ONMIACHOCTH WIIM O€30M1acHOCTH s ce0sl
WJIU JJI OKPYKAIOIIUX;

OCHOBBI 3KOJIOTHUECKOU KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIEHUS, IPUOOPETEHUE ONBITA SKOJIOIMUECKU OPUEHTUPOBAHHOM
NIPAKTUYECKON JESATEIBHOCTH B )KU3HEHHBIX CUTYalUsX;

OCO3HAaHME MTOCIEACTBUN U HEMPUATHE BPEAHBIX MPUBbIUEK (YIIOTPEOISHHS aJIKOT0JIs,
HapKOTHKOB, KypeHHs) U UHBIX (hOpM Bpea Ulsl pU3MUECKOro U MICUXUYECKOTO 310POBbS;

NPUHATHE PELICHUN B )KU3HEHHON CUTYAllMM HA OCHOBE NIEPEHOCA MOJIyYEHHBIX B X0J1€
00yuyeHMsI 3HAHUI B aKTyaJIbHYIO CUTYaLMIO, BOCIIOIHATh AeULUT HHPOpMaLIUY;

TOTOBHOCTh OTOMpPATh U UCHOJIb30BaTh HY>)KHYI0 HH(POPMALIHIO B COOTBETCTBUH C
KOHTEKCTOM JKN3HEHHOMN CUTYallHH.

METAIIPEJJMETHBIE PE3YJIBTATHBI

Osnadenue ynusepcanbHbIMu y4eOHbIMU NO3ZHABAMETbHOIMU 0CUCIBUAMU:

BBISIBJISITH IPUYUHBI U CIEICTBUSI MPOCTHIX XUMUYECKHX SIBIICHUH;

OCYUIECTBIISITH CPABHEHUE, KITACCU(DUKAIIMIO XUMUYECKUX BEIIECTB 10 33JaHHBIM
OCHOBAHHUSIM U KPUTEPHUSM JJIsl YKA3aHHBIX JJOTUYECKUX OTEPAIIHii;

CTPOUTH JIOTHYECKOE CYKJIECHUE TOCTE MPEIBAPUTEIILHOTO aHAIN3a, BKITIOYAIOIIee
YCTaHOBJIEHUE TPUYNHHO-CIIEJCTBEHHBIX CBS3CH;

BBISIBIISITH ACPUITUTHI HH(OPMALINU, TAaHHBIX, HEOOXOAUMBIX JIJIsl PEIICHUS TOCTABICHHON
3a/1auu;

peoOpa3oBbIBATh MHPOPMAITUIO U3 OJHOTO BHJIA B JPYroi (TabiauIly B TEKCT U IIp.);

CO3/1aBaTh, MPUMEHSATH U TPEOOPA30BHIBATH 3HAKH M CUMBOJIBI, MOJETH U CXEMBI JIJIs
penieHns y4eOHbIX 1 MO3HABATEIbHBIX 3314 C MTOMOIIBIO Mearora;

C IOMOILIBIO NI€Jarora NPOBOJIUTh XUMHUUECKUH OMBIT, HECIOKHBIA SKCIIEPUMEHT, AJIS
YCTaHOBIIEHUSI 0COOCHHOCTEN 00BEKTa N3YUCHHUS, MPUIMHHO-CIICICTBEHHBIX CBSI3EH U
3aBUCUMOCTEH 0OBEKTOB MEXIy CO0O0i;

C TIOMOIIBIO TIEAATOTa WIIH CAMOCTOSITENIbHO (hOPMYIIUPOBATH OOOOIICHHS U BBIBOJIBI T10
pe3yabpTaTtaM MpOBEICHHOIO HAOIIOICHNUS, OIIbITA;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMUYECKHUX MTPOLIECCOB U UX MOCIEICTBHUS;

WCKaTh WU OTOUPATh UH(DOPMAIINIO WK JAaHHBIC U3 HCTOYHUKOB C YYETOM
MIPEUIOKEHHON yueOHOM 3aauu U 3alaHHBIX KPUTEPHEB.



Osnaodenue ynugepcanpHblMu YUeOHBIMU KOMMYHUKAMUGHHIMU 0CHCMBUAMU:

OpraHM30BBIBaTh YUEOHOE B3aMMOJEICTBUE B IpyMIie (ONPEeiaTh OOIIUE LIENH,
pacnpenensTh poyid, JOroBapuBaThCs IPYT C IPYTrOM U T. [I.).

C TIOMOIIBIO NIEAATOra WM CAMOCTOSITENIbHO COCTABIIATh YCTHBIE M MIUCbMEHHBIE TEKCTHI C
MCIOJIb30BAaHUEM WJITIOCTPATUBHBIX MaTEPUAsIOB JUIsl BBICTYIUICHUS IIEPE] ayAUTOPUEH;

OpPraHU30BBIBATh YUYEOHOE COTPYIHUUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTEIEM U
CBEpPCTHHKaMU; pabOTaTh MHAWBHUIYyAJIIbHO U B TPYIINE: HAXOIUTh O0LIee pelIeHUe U pa3peliaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIIMK U yueTa UHTEPECOB; (HOPMYIUPOBATH,
apryMEeHTHpPOBAaTh U OTCTaWBATh CBOE MHEHHUE;

OLICHMBATh KAYECTBO CBOET0O BKJIaJa B OOl MPOIYKT, IPUHUMATH U Pa3JeiiTh
OTBETCTBEHHOCTb U MPOSBIIATH TOTOBHOCTbH K MPEAOCTABIECHUIO OTUETA NEpe]] TPYIION.

Osniadenue ynusepcanvbHoIMu yueOHbIMU PECYIAMUCHBIMU OCUCMEUAMU:

oOHapyXuBaTh U POPMYIUPOBATH YUEOHYIO TPOOIEMY, ONIPEACISITh 1IeIh yUeOHOH
NeSITeIbHOCTH;

BJIaZIETh OCHOBAMHU CaMOKOHTPOJISl, CAMOOLEHKHU, TPUHATHUS PELICHUI U OCYILIECTBICHUS
OCO3HAHHOT'O BbIOOPA B YUEOHOH M MO3HABATENbHOMN JESITEIbHOCTH;

COOTHOCHUTb CBOU JICHCTBUS C MJIAHUPYEMBIMH pe3yIbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOEH IeATETLHOCTH B MPOIIECCe JOCTUKEHUS pe3yIbTaTa, ONpeAesiTh COCOOb! AeCTBUI B
pamMKax MpeUIoKEHHBIX YCIOBUI U TpeOOBaHMIA, KOPPEKTHUPOBATH CBOM JICHCTBUS B
COOTBETCTBUHU C U3MEHSIONICHCS CUTyalueH;

JaBaTh aJ€KBATHYIO OLICHKY CUTYallMH U MpeAJiaraTh jiaH ee U3MEHEHUs;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PEIICHUN yUeOHOH 3a/1a4u;

NOHUMATh MPUYHUHBI, IO KOTOPHIM He ObUT JOCTUTHYT TpeOyeMbli pe3yIbTaT
JIeSITEIbHOCTH, ONPEAEISATh MO3UTUBHBIE U3MEHEHUS U HaIIPaBJICHUS, TPeOyoIIHe JanbHelen
paboTHI;

OCO3HAHHO OTHOCHUTBCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHUIO.

NPEJMETHBIE PE3YJIBTATDI

B cocraBe mpeAMETHBIX pe3yIbTaTOB IO OCBOCHUIO 00s3aTEIBLHOTO COACPKAHUS,
YCTAHOBJICHHOTO JaHHOW MPUMEPHOU pabouell MporpaMMoO, BEIJICSAIOT: HAyUHbIE 3HAHMS,
YMEHUS U CTIOCOOBI JEHCTBHH, crieruduuecKkue A y4eOHOro mpeaMeTa « XUMHUsI, BUIBI
JESATEeILHOCTH T10 TIOJYYSHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETAIlUN, TPeoOpa30BaHUIO U
MPUMEHEHHUIO B Pa3IUYHBIX YYeOHBIX M HOBBIX CUTYyaITUsX:

o MPEJCTaBICHUE O 3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJICHUU MPUPO/IBI,
MMOHUMaHHE O0BEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTA OOIIIEeH KyJIbTYPhI M MPAKTUICCKOMN ACATEIHHOCTH YEJIOBEKA B
YCIIOBHUSX COBPEMEHHOTO 00IIecTBa; TOHUMaHHE MECTa XUMHH CPEJId JIPYTUX €CTECTBEHHBIX
HayK;

o BJIaJICHHE OCHOBAMHU MOHATUHHOIO aliapara iU CHMBOJWYECKOTO S3bIKa XUMUHU
JUIS COCTaBJICHHs (POPMYJT HEOPTaHMYECKNX BEIIECTB, YPABHEHUN XUMHUECKHUX PEaKIHii (¢
OTOPOY Ha ANITOPUTM y4eOHBIX JICUCTBHIA); BIaJCHHE OCHOBAMHU XUMHUYECKON HOMEHKIATYPBI
(IUPAC u TpuBHaIbHOMN) M YMEHHE UCIIOJIB30BaTh €€ JIS PEeIIeHHs Y4eOHO-TI03HABATEIHbHBIX
3a/1a4 ¢ MOMOIIBIO YUUTEIISl; YMEHUE UCTIOIB30BaTh MOJEIH Il OOBSICHEHUS CTPOCHUS aTOMOB
Y MOJIEKYJI 110 aJITOPUTMY C OTIOPOil Ha ONpEeeIeHUS;

o IIPEICTABICHUE O CUCTEME XUMUYECKUX 3HAHUN U YMEHHUE C TOMOIIbIO YUUTEIS
MPUMEHATH CUCTEMY XUMUYECKUX 3HAHUM JJI YCTAaHOBJICHUS B3aUMOCBSI3€M MEXy U3YUYEHHBIM
MaTepHaJIOM | NP MOJyYSHUH HOBBIX 3HAHUI, a TAKXKE B TPOIECCE BBHITOJIHEHUS YIEOHBIX
3aJlaHui ¥ Tipu paboTe C HICTOYHUKAMU XUMHUYECKON MH(POPMAIINU, KOTOPast BKITFOYAECT:

Ba)KHEUIIINE XUMHUUECKUE TTOHATUSA: XUMHUUECKUHN JIIEMEHT, aTOM, MOJIEKYJla, BEIIECTBO,
MPOCTOE U CII0KHOE BEIIECTBO, OJJHOPOAHAS U HEOJAHOPOIHASI CMECh, OTHOCUTEJIbHBIE AaTOMHAS
Y MOJIEKYJISIPHAsI MACChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM,



OKCH/JI, KHCIIOTa, OCHOBaHUE, COJb (CPEAHSs), XUMUUYECKas peakLus, peaKluu COCTMHEHUS,
peaKINu Pa3I0KEHUs, peaKI[Mu 3aMEeIICHHs, Peakuu 00OMeHa, TEI1oBoi 3p¢eKT peakiuu,
9K30- U SHIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MACCOBas 10JIsI XUMUYECKOTO MJIEMEHTA B
COCIMHEHUH, MAacCOBasl 10JIs1 M IPOLICHTHAs! KOHLEHTpaLUs BEIECTBA B PACTBOPE, SAPO aTOMA,
ANEKTPUYECKUI CIION aTOMa, aTOMHasi OpOUTAalIb, paluyC aTOMa, BAJICHTHOCTb, CTEIIEHb
OKHCJICHUS, XUMAYECKAsI CBA3b, AIEKTPOOTPULIATEIBLHOCTD, OJIIPHAs U HETOJApHAs
KOBaJICHTHAs! CBSA3b, HIOHHAS CBSA3b, METAJUIMYECKAs CBSI3b, KPUCTANIMYECKAs pellleTKa (aTOMHas,
MOHHAs!, METAJUTMYECKAsl, MOJIEKYJIIpHAas ), MIOH, KATUOH, aHUOH, JIEKTPOJIMUT U HE AJIEKTPOJIUT,
ANEKTPONIUTUYECKAs TUCCOLMALINS, PEAKIIMU HOHHOTO 0OMEHA, OKUCIUTENbHO-
BOCCTAHOBUTENBHBIC PEAKIINH, OKUCIIUTENDb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTaHOBIICHHUE,
ANEKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOPATUMbIE PEAKIIMH, CKOPOCTh
XUMHYECKON peakuu, KaTalau3aTop, npeaenbHo gonyctumas konueHtpauus (I11K), kopposus
METAJIJIOB, CIUIABHI,

OCHOBOIIOJIArarolMe 3aKOHbl XMMHHM: 3aKOH cOXpaHeHus Maccsl, [lepunoauueckuii 3aKkoH
. . MenaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUH: aTOMHO-MOJIEKYJISIpHAsI TEOPHSI, TEOPHUSI DIEKTPOITUTUIECKON
JUCCOIMAIMH, & TAK)KE MPEJICTABICHNS O HAyYHBIX METOAAaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJIaX UCCIICIOBAaHUS BEIIECTB U U3YUCHUS
XUMHYECKUX PEaAKIUA;

o IIPEACTABJICHUE O MEPUOJNIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB
(pamuyc aToma, 3J€KTPOOTPULIATETLHOCTD ), IPOCTHIX M CJIOKHBIX BEILIECTB OT MOJTOXKEHUS
anemeHTOB B [leproaudeckoit cucteme (B MaJIbIX MIEPUOJIAX U TJIABHBIX MOATPYIINAx) U
AJIIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHUE OOBSICHATH CBS3b MOJOXKEHUS JIEMEHTa B
[lepuoanueckoil cucTeMe ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKHUX
AJIEMEHTOB (COCTaB U 3apA]l sApa, oOlIee YHUCII0 AIEKTPOHOB), paciipeieIeHUEM JIEKTPOHOB 10
SHEPIreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX NEPHUOJOB, KIS U KaJIbIUs;
KJIacCU(PUIIUPOBATh XUMUYECKUE IJIEMEHTHI C OTIOPOi Ha OMpeesieHns (PU3NIECKOTO CMbICIIa
U(GPOBBIX TAHHBIX MEPUOUUECKON TaOIHIIbI;

o yMEHHE KIacCU(PUIIMPOBATH XUMUUECKHE 3JIEMEHThI, HEOpraHMYECKHe BEIIEeCTBA U
XUMUYECKHUE PEAKIUU C OTIOPOI HA CXEMBI; ONPEIENISATh BAJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKHUX 3JIEMEHTOB, BUJI XUMUYECKOW CBSI3U U THUIl KPUCTAJNIMUECKOU CTPYKTYPHI B
COEIIMHEHUSX, 3aps]l MOHA, XapaKTep Cpelibl B BOJHBIX PACTBOpPAX BEIIECTB (KUCIOT,
OCHOBAaHHI), OKUCIUTEIh U BOCCTAHOBUTEID 110 AJITOPUTMY YUEOHBIX JEHCTBUM;

o yMEHHE XapaKTepHU30BaTh C OMOPOH Ha cxeMy (pU3nvecKre 1 XUMUYECKUE
CBOICTBA MPOCTBIX BEHIECTB (KUCIOPO, 030H, BOJOPO/I, TpaduT, alnMas, KpeMHHIA, a30T,
dbocdop, cepa, xa0p, HATPHH, KA, MarHUH, KaJIbIIUN, aTIOMHHHH, JKEJIe30) U CJI0KHBIX
BEII[ECTB, B TOM YHCJI€ UX BOJHBIX PACTBOPOB (BOJ1a, aAMMHAK, XJIOPOBOIOPO/I, CEPOBOJIOPO/I,
OKCHUJIBI M TUAPOKCUIABI MeTaiIoB I - ITA rpynm, amomunus, meau (1), munka, sxenesa (11 u I11),
okcuabl yriepoaa (I u IV), kpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI),
CEpHHUCTasA, CepHasi, a30TUCTas1, a30THasI, pochopHas, yroiabpHas, KpeMHHUEBAsi KUCIOTA U HX
COJIN); ONUCHIBATh C OMOPOM Ha IJIaH U KIIIOUEBBIE CJIOBA; YMEHHUE MPOrHO3UPOBATh U
XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMUS ITOCIE
MPEIBAPUTEIBLHOIO aHAIM3a N0/l pyKOBOACTBOM II€arora, IpuMEHEHNE BEILLECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTb IIPOTEKAHNUS XUMHUUYECKHUX IIPEBPAILICHUN B
Pa3IMYHBIX YCIOBUSX, BIUSIHUE BEIIECTB U XUMUUECKHUX IPOLIECCOB HA OPraHU3M UYEJIOBEKA U
OKPY’KaIOILYI0 IPUPOIHYIO CPEAY;

o YMEHHE COCTABIISATh IO 00pasily, cCXxeMe, airOpUTMY YUEOHBIX IEHCTBUN
MOJICKYJISIPHBIC ¥ MIOHHBIE YPaBHEHUS peakiuii (B TOM YHUCIIe pPeakiuii HOHHOTO OOMeHa 1
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH), WITIOCTPUPYIOIIUX XUMHUUECKUE CBOMCTBA
M3YUYEHHBIX KJIacCOB / TPYIII HEOPTAHUUECKUX BELIECTB, a TAKXKE MOATBEPHKAAIOITUX
TEHETHYECKYIO B3aUMOCBSI3b MEK]ly HUMU;



o YMEHHUE BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl
BEILECTB, MACCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUH, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, KOJIMUYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ia30B ¢ ONOPOil Ha o01Ke GopMyIIbL;
YMEHHUE MPOBOJUTH PACUEThI [0 YPABHEHUSIM XUMUYECKUX PEAKIUM U HAXOJUTh KOJTUYECTBO
BEILECTBA, 00BEM M MAaCCy PEAreéHTOB WM MPOAYKTOB peakly ¢ ONOpoi Ha oOpa3el, allropuTM
Y4eOHBIX ICUCTBUIA;

o BJIaZICHHE OCHOBHBIMU METOJAaMH Hay4YHOT'O NTO3HaHUs (HaOII0eHIE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHKE) MIPU U3yUYEHUHU BEILECTB U XUMUYECKUX SIBJICHUI C ONOpO Ha
ITOPUTM yUeOHBIX IEUCTBHI; yMeHUE CHOPMYIUPOBATH MPOOIEMY U IPEIOKUTH YyTH €€
pELIeHHs] C TIOMOILBIO TIe/1arora; 3HaHue OCHOB 0e30MacHOl paboThl ¢ XUMHUYECKUMHU
BEILECTBAMHU, XMMHUYECKON NOCYZ01 1 1a00paTOpHBIM 000pYAOBAHUEM;

o HaJIM4YMe MPaKTUYECKUX HaBBIKOB IJIAHUPOBAHUS U OCYLIECTBICHUSI CIEIYIOIINX
XUMHYECKHUX HKCIIEPUMEHTOB MOJ] pyKOBOJACTBOM YUUTENS C OOCYKICHUEM IJIaHa paObOThl UITU
COCTaBJIEHUEM TaOJHUIIBI:

M3y4YEeHHE U ONUcCaHue (PU3NYECKUX CBOMCTB BEILIECTB;

03HAKOMJICHHUE ¢ PU3NUYECKUMU U XUMUYECKUMU SIBJICHUSIMU;

OTIBITHI, WIUTIOCTPUPYIOLINE MTPU3HAKY MTPOTEKAHUSI XUMHUECKUX PEAKIU;

U3y4eHHe croco00B pa3iesieHusl CMecel;

MOJIyYeHHUE KUCIIOPOAa U U3yUYEHHE er0 CBOMCTB;

MOJIy4eHHE BOJOPO/Ia U U3YUEHUE €r0 CBOMCTB;

MOJIyYeHHE YTIIEKUCIIOTO ra3a U U3y4YeHHe ero CBOMCTB;

MOJIyYeHHE aMMHUaKa U U3yYeHHUE ero CBOMCTB;

IPUTOTOBJIEHUE PACTBOPOB C ONPEJAEICHHON MaCCOBOM J10JI€ paCTBOPEHHOIO BEILIECTBA;

UCCJIEI0BAHUE U ONIMCAHUE CBOMCTB HEOPTraHWYECKUX BEILIECTB PA3IIMYHBIX KJIACCOB;

NPUMEHEHHUE UHIUKATOPOB (JIakMyca, MEeTUJIopaHxa u peHondranenna) ans
ONpEJIETICHUS XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U LIEJI0UEH;

U3Yy4YEHUE B3aUMOJCHCTBUS KUCIOT C METAIUIAMHU, OKCUJIAMU METAJIJIOB, PACTBOPUMBIMH U
HEPACTBOPUMBIMH OCHOBAHUSIMHU, COJISIMU;

MOJIyYEeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJHOT0 METaJlIa IPyTUM U3 PACTBOPA COJIH;

uccienoBaHue aMm(pOTEpHBIX CBONCTB THIPOKCHUIOB ATIOMUHUS U IIMHKA;

pelIeHne SKCIepUMEHTANIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCJIMHEHUI;

pelIeHne SKCIEPUMEHTANIBHBIX 33/1a4 10 TeME « DIEKTPOIIUTHUECKAsT JUCCOITUALUS;

pelIeHne SKCIepUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHelue HeMeTallIbl U UX
COEIMHECHUSY;

pelIeHne SKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «Ba)kHelne MeTaljibl U UX
COEIMHECHUSY;

XUMUYECKHUE 3KCIEPUMEHTHI, WILTIOCTPUPYIOLINE MPU3HAKY TPOTEKAHUS peaKuid
HOHHOT'0 OOMEHa;

KaueCTBEHHBIE PEAKIIMU HA MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX MOHBL: XJIOPU/I-,
Oopomua-, nonua-, cynbdar-, pocdar-, kapOoHAT-, CUIMKAT-aHUOHBI, TUAPOKCUI-UOHBI,
KaTMOHbI aMMOHUS, MarHusi, KaJablLKs, alFOMUHUS, Kene3a (2+) u xkenesa (3+), menu (2+),
LIMHKA;

YMEHHE MPEJICTABISITh PE3yIbTaThl IKCIIEPUMEHTA B JOPME BHIBOJIOB, I0KA3aTEILCTB,
rpaduKOB ¥ TaONHI] U BBISBIISATH YMIUPUUECKUE 3aKOHOMEPHOCTH;

o BJIa/ICHUE TpaBUIaMH 0€3011acHOT0 OOpaIeH s C BEIECTBAMH, NCIIOIb3yEMbIMH B
MTOBCEHEBHOM JKU3HHU, a TAK)KE TIPABUIIAMHU TTOBE/ICHUS B TEIIIX COSPEIKEHUS 3I0POBbsI U
OKpY>Karolllel NpupoAHON cpelibl; HOHMMaHuE Bpeia (0MacHOCTH) BO3JEHCTBHS Ha )KUBBIE
OpTraHU3MBbI ONIPEICTICHHBIX BEIIECTB, & TAK)XKE CITIOCOOOB YMEHBIIICHUS U TIPEIOTBPAILICHUS UX



BpPEHOI0 BO3JIEHCTBUS; IOHUMAHUE 3HAYEHUS )KUPOB, OEIIKOB, YIJIEBOIOB JJI OpraHu3Ma
4eJI0BEKa;

J BJIaJICHHE OCHOBAaMU XMMHYECKON I'PaMOTHOCTH, BKIIIOUAIOUIEH YMEHUE
MIPaBUJILHO KCIIOJIb30BaTh M3yUYEHHBIE BEIIECTBA U MAaTEPUAJIbl (B TOM UKCIIE, MUHEpPAIbHbIE
yA0OpEHUs, METaJJIbl U CIIABbI, IPOAYKTHI IEpepabOTKU NPUPOJIHBIX HCTOYHUKOB
YIJI€BOAOPOJOB (yIJis, IPUPOAHOIO ra3a, HEPTH) B OBITY, CEIBCKOM XO35UCTBE, Ha
MIPOU3BO/ICTBE; YMEHNE IPUBOANTD MTPUMEPHI MPABUIHHOTO MCTIOIH30BAHUS N3YIEHHBIX
BEILECTB U MaTEPHUAJIOB;

J YMEHHUE YCTaHABIIMBAThH CBSI3U MEX]y pealbHO HaOII01aeMbIMU XUMHYECKUMHU
SIBIICHUSIMH H TTPOIIECCAMH, TIPOUCXOISIINMH B MAaKPO- ¥ MEKPOMHPE, OOBSCHATH IPUIHHBI
MHOT000Opa3us BELIECTB; YMEHNE UHTETPUPOBATh XUMHUECKHUE 3HAHUS CO 3HAHUSIMU JIPYTUX
y4eOHBIX IPEJIMETOB C MOMOIIBIO MEArora;

o npenacTaBieHue o cepax npoPecCHOHATBLHOM e TENbHOCTH, CBA3AHHBIX C
XMMHEH U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTIDKEHUSIX XHMHYECKOW HAYKH;
HAJIMYKE OTBITa paOOTHI C Pa3TUYHBIMUA UCTOYHUKAMH HH()OPMAITUH 110 XUMUH (HAydHO-
MOMyJIsIpHAsl IUTEpaTypa, CI0BapH, CIPABOYHUKU, UHTEPHET-PECYPCHI) C OTIOPOM Ha aJITOPUTM:
yMeHUE O0OBEKTUBHO OLIEHUBATh MHPOPMAIUIO O BEIIECTBAX, UX MPEBPALLEHUAX U
MPAKTHYECKOM MTPUMEHEHUH.

TpeOoBaHus K MpeAMETHBIM Pe3yJIbTATAM 0CBOEHHSI Y4€OHOI0 MpeaAMeTa « XUMMD,
pacnpeejeHHbIE 110 roJaM 00y4eHus

Pesynbratsl o rogam GopMyIUpyOTCS MO MPUHITUAITY J0OABICHUS] HOBBIX PE3YIHTAaTOB
OT rojia K TOy, YK€ Ha3BaHHbIE B MPEABIYIINX I0/1aX NO3ULNHU, KaK IPAaBUIIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yJbTAaThl OYEPETHOTO I'0/1a [0 YMOIYAHUIO BKIIOYAIOT
PE3yNbTATHI MPEIBIYIINX JIET).

8 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKUI
AJIEMEHT, MTPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJTHOPOIHAS U HEOJHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBast JI0JIsI XUMUYECKOTO JIEeMEHTa B COETUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, 2IeKMPOOmMpUYameibHOCms!, CTeNIeHb OKUCIICHU,
XUMHYECKasi peakiusi, Kiiaccuukaius peakiuii: peakiiuy COeJMHEHMs, peaKIIuK Pa3IoKeHusl,
peakiny 3aMeIeHus], PeakIui 0OMeHa, K30- U SHJO0TEPMUUYECKUE PEAKIINH; MeNn10801
aghgpexm peakyuu,; SAPO aTOMA, JIIEKTPOHHBIN CION aTOMa, aTOMHasi OpOUTalb, pauyc aToma,
XUMUYECKAsI CBA3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJIEHTHAs CBSI3b, HIOHHAS CBSI3b, HOH, KATHOH,
aHUOH, PacTBOP, MaccoBasi JI0JI BellecTBa (MPOIEHTHAs! KOHIIEHTPAIIKs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUECKUX MOHITHH (CM. 1. 1) ¥ MpUMEHSTh
9THU MOHATHUA NIPU ONUCAHUU BEILIECTB U X MPEBPALICHUI;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBIEHUS ()OPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIUH, DIEKTPOHHOTO OallaHca;

OTIPEIEIIATh BAJIEGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSMHEHHSIX; CTEIICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSMHEHUSIX C OMOPOU HA OTPEICIICHHS, B TOM YHCIIE
CTPYKTYPUPOBAHHBIE; IIPUHAIICKHOCTH BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHUN T10
dbopMyam; B XUMUYECKOU CBSI3U (KOBaJCHTHAs M HOHHASI) B HEOPTAHHMUECKHUX COCIMHEHUSX;

HMMETB MPEJICTABIECHUE O CUCTEME XUMUYECKUX 3HAHUM, YMETH C IOMOIIBIO YUUTEIIA
MPUMEHATh CUCTEMY XUMUYECKUX 3HAHUU, ISl YCTAHOBIIEHUS B3aUMOCBSI3U MEXAY U3yUEHHBIM
MaTepHaJiOM | MPHU MOJyYSHUN HOBBIX 3HAHUH, a TaKXkKe Mpu paboTe ¢ UICTOYHUKAMU

! 3,[[6CB " fajie€ KypCuBOM 0003HAYArOTCS IUTAaHUPYCEMBIC TPEAMETHBIC PE3YJIbTAThl, KOTOPbIC MOI'YT OBITH IIOTCHIMAJIBHO
JAOCTUTHYThI 06y‘laIOHII/IMC$I C 3HP, HO HE SBJISIOTCS 0053aTeIbHBIMHU.



xumuyeckor nHgopmannu. OpUeHTUPOBATHCS B MOHATUIX U ONIEPUPOBATH UMU HA Oa30BOM
YPOBHE, IPUMEHSTH NP BHITTOJIHEHUHN YU€OHBIX 3a/IaHUI U PEIIeHUH PacueTHBIX 3a]a4 ¢
OTIOPOil Ha ANTOPUTM yUEOHBIX JEHCTBUI N3yUEHHBIC 3aKOHBI M TEOPUU: 3aKOH COXPAHEHUS
Mmaccsl, [lepnognuecknii 3akon [[.M. Menneneesa, 3axon nocmosancmea cocmasa, 3aKOH
ABoraapo; aTOMHO-MOJIeKYJispHas Teopusi. COOTHOCUTh 0003HAYEHUSI, KOTOPbIE UMEIOTCS B
tabnuie «Ilepuoguueckas cucrema xumudeckux anemeHToB J1. 1. MenzaeneeBay» ¢ 4uCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, ooiee
YHUCJIO 3JIEKTPOHOB U PACIpeIeTICHNE UX TI0 DJIEKTPOHHBIM CJIOSM);

KJIaCCU(PUIIUPOBATH XUMHUUYECKHUE IJIEMEHTHI; HECOPTAHNYECKHE BEIIECTBA; XUMUUYECKHE
peakiuu (Mo YUCIYy U COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, M0 TEIUIOBOMY 3 deKTy, Mo
W3MEHEHUIO CTETICHU OKUCIIEHUS XUMHUUYECKUX 2JIEMEHTOB) C OMOPOM HA CXEMBI;

XapaKTEepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHUE CBOMCTBA BEIECTB Pa3INYHBIX
KJIaCCOB, MOJTBEPXKasi OMUCAaHUE TPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIM C OTIOPOM Ha CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUI B PA3TUYHBIX YCIOBHIX MOCTE
MPEABAPUTEIHLHOTO 00CYXKACHUS C TIEarorom;

BBIYUCIISTH OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB; MaCCOBYIO
JIOJIF0 XUMHYECKOTO AJIEMEHTa 110 (hopMyJie COSTUHEHHS; MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope; MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMHYECKON PEaKIIMU ¢ OMTOPO Ha aJTOPUTM;

MIPUMEHSATH OCHOBHBIE OTE€paIlii MBICITUTEIHLHOM JIEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHre, CUCTeMaTH3alusl, KiTacCU(UKAIIUs, BBISIBICHUE PUYUHHO-
CJICZICTBEHHBIX CBSI3€M — N1 U3yYEHHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIH;
€CTEeCTBEHHO-HAYYHbIC METO/IbI TIO3HAHUS — HAOII0/IeHNEe, U3MEPEHHUE, MOJICTTUPOBAHNE,
IKCTIEPUMEHT (peanbublil U MblCIeHHbIL) TI0]] PYKOBOJICTBOM T€Iarora,

CJIeIOBaTh MIPaBUjIaM MOJIb30BAHUSI XUMHUECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyI0BaHKEM, a TAKXKE MTpaBUIaM OOpAIlleHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIMSMH TI0 BBIMTOJHEHHUIO JJAOOPATOPHBIX XUMUUYECKHUX OMBITOB TI0 MOJTYYCHUIO U
coOHUpaHuIo Ta3000pa3HBIX BEUIECTB (BOIOPOa U KHUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
onpeAcIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA; MIJIAHUPOBAThH U MTPOBOIUTH
XUMHYECKUE KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C TIOMOIIbIO
WHIUKATOPOB (JTakMyC, eHOoN(TaIeHH, METUIIOPAHXK U Ip.), TOATBEPKIAIOIINX KaueCTBEHHBIN
COCTaB HEOPTaHMUYECKHUX BEIIECTB (KaueCTBEHHBIC PEAKIIMU Ha HOHBI) MO PYKOBOJICTBOM
rejarora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: XUMUYECKHUM 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHHOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTb,
3IEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pEaKIUsl, XUMUYECKasl CBSI3b,
mennosou 3¢hghexm peakyuu, MOJb, MOJISIPHBIN 00BbEM, PACTBOP; SIEKTPOIUTHI, HEATEKTPOIHTHI,
ANEKTPOJIUTUYECKAS TUCCOLMAIINS, PEAKIIMM MOHHOTO 0OMEHa, KaTalu3aTop, XUMuieckoe
pasnosecue, obpamumvle U HeOOpamuMble peakyul, OKUCIUTEIbHO-BOCCTAHOBUTEIILHbBIE
pEeaKUnH, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJICHUE, aJUIOTPOIINS,
aM(pOTEpHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAS, MOHHAS, METAJUIMUECKas ), KpUCTAIITUIECKAs
PELIETKA, KOpPO3Usi MEMAILO08, CNIABLI, CKOPOCb XUMUYECKOU peaKyuu, TIPEIeIbHO
nomyctumas konuentpauus (IIJJK) Bemiectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHATHM (CM. 1. 1) U IPUMEHSATH
9THU MOHATHUS MPHU ONMMCAHUU BELIECTB U UX MTPEBPALLICHUN;

WCIIOJIb30BAaTh 3HAKA W CUMBOJIBI JIJIsl (PUKCAIIMH PE3YJIHbTATOB HAOIIOICHUH, COCTABIICHUS
(hopMyIT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUi, 3alMCH JaHHBIX YCIOBHM 3a/1a4.
Hcnonb3oBath 0003HaueHUs, nMeromuecs B [lepuonndeckoii cucreme u Tabmuie



pacTBOPUMOCTH KUCIIOT, OCHOBAHHUM U COJIEN B BOJIC JIJISI BHIMIOJIHEHUS 3aJaHUM.

OTPEIEATh BAJICHTHOCTh U CTETICHb OKUCICHUSI XUMUYECKHUX JIEMEHTOB B COECTMHEHUSIX
Pa3IMYHOIO COCTaBa; MPUHAJUIEKHOCTD BEIIECTB K ONPEACIEHHOMY KIIACCy COEAMHEHUH C
OTIOpOil Ha OMpeJIeICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUbI XUMUUECKOU CBSI3U
(KoBaneHTHasl, HOHHAsI, METAINTMYECKAs) B HEOPraHMYECKUX COCIUHEHUSX; 3apsi]l MOHA TI0
XUMUYECKOU (hopmylie; XapakTep Cpeabl B BOAHBIX PACTBOPAX KHUCIOT U HIEIOYEH, mun
KpUCMALIUYECKOU peuémKu KOHKPEemHo20 eeuecmea;

packpsiBaTh cMmbich llepuoanyeckoro 3akona (.M. MeHneneeBa u 1IEMOHCTPUPOBATH €T0
MOHUMAaHUE: ONUCLIBAMb U Xapakmepuzosams Ta0IMuHyto popmy Ileproauueckoii cucteMsl
XUMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs MoArpynmna (A-rpymnmna)» u «mo0odHas
noarpynna (b-rpynmna)», maneie 1 60JpIINE TEPUOABL; cCOOmHOCUmMb 0003HAYEHUS, KOTOPBIE
HMMEIOTCS B IEPUOIUIECKON TaOJINIIE, C YACTOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHYECKHUX AJIEMEHTOB (COCTaB M 3apsil Apa, oOlIee YUCIO MEKTPOHOB U paclipeieieHue ux
10 DJICKTPOHHBIM CJI0SIM); 00BbsACHAMb 00IIE 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX COCAMHEHUH B IMpe/iesiax MajbIX MEPUOI0B U TJIABHBIX MOATPYIII
C YYETOM CTPOCHUS UX ATOMOB;

KJIaCCU(PUIIUPOBATH XUMUUYECKHUE DJIEMEHTHI; HECOPTAHMYECKUE BEIIECTBA; XUMUUYECKHE
peakiuu (Mo YUCIy M COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TeTIOBOMY A (eKTy, mo
W3MEHEHUIO CTETICHEH OKUCIICHUS XUMHUECKUX DJIEMEHTOB) C OMOPO Ha CXEMBI;

XapaKTEepU30BaTh (OMUCHIBATH) OOIIKE U CHIEIU(PUUECKIE XUMHUIYECKHUE CBOWCTBA
BEIIIECTB PA3TMYHBIX KJIACCOB, MOATBEPKAas OMMMCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX M HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMI C OMIOPOM Ha CXEMBI;

COCTaBJISATh YPABHEHHUS SJIEKTPOJIMTUYECKON AUCCOLMAIIMN KUCIIOT, I1eJI0YEe U COJIeH;
MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS PeaKuii HOHHOTO OOMEHA; ypaBHEHUS peaKIIHii,
NOJATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBSI3M MEX/y BEIIECTBAMU Pa3IUYHBIX
KJIaCCOB;

PacKpbIBaTh CYLIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI [TOCPEACTBOM
COCTaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIICHUI [TOCIIE TPEIBAPUTEIHHOTO 00CYKICHUS C MEarorom;

BBIYHCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MaccChl BEIIECTB; MACCOBYIO
JIOJTI0 XMMHUYECKOT0 3JeMeHTa 1Mo (HopMyIie COeMHEHHSI; MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpeE; MPOBOAUTH PACUETHI IO YPABHEHHUIO XMMUYECKON PEAKLIUU C ONTOPON Ha allTOPUTM;

CJIeIOBaTh MIPABUJIAM IOJI30BAHUSI XUMUYECKOM MOCY0H U J1abopaTOPHBIM
00OpyI0BaHMEM, a TAK)Ke IIPABUIIaM OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIMSIMH TI0 BBITIOJHEHUIO JTJAOOPATOPHBIX XUMUUYECKUX OIBITOB 110 MOJIYYESHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKUCIIOTO rasa);

MIPOBOJIUTH PEAKIINH, TOATBEPIKAAIOIINE KaUeCTBEHHBIM COCTAB Pa3JIMUHbIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM IyTEM XJIOpUI- OpPOMHUI-, HOAU -, KapOoHaT-, pocdat-, cunukat-,
cynb(dar-, THIPOKCH/I-UOHBI, KATHOHBI aMMOHUS M MIOHBI H3yUYE€HHBIX METAJIIOB,
MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHATH OCHOBHBIE OIE€pPallK MBICIUTEIbHON IEATEIbHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATHU3AIINIO, BBISIBICHUE IPUYHMHHO-CIIEACTBEHHBIX CBSI3EH — IS
M3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMil; €CTECTBEHHO-HAYUHbIE METO/IbI TO3HAHUS —
HaOII0/IeHUE, U3MEPEHHE, MOJICIIMPOBAHNUE, SKCIIEPUMEHT (PEasIbHbIN M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne | HammeHoBaHue pa3fesioB M TeM NPOIrpPaMMbl Konnuec diekTpoHHbIe

n/n TBO o0pa3oBaTe/ibHbIE Pecypchl

yacos

1.1. | Xumust — BakHast 00JIACTh €CTECTBO3HAHUS U 5 https://resh.edu.ru/subject/29/8/
MIPaKTUYECKON JESITEIbHOCTU YeJI0OBEKa

1.2. | BemectBa 15 https://resh.edu.ru/subject/29/8 /
U XUMHUYECKUE PEAKLINU

Hroro no pazgeny 20

2.1. | Bo3nyx. Kucnopon. Ilonsarue o6 okcunax 5 https://resh.edu.ru/subject/29/8/

2.2. | Bogopoa. IloHsATue o KuCIOTax U COJIAX 5 https://resh.edu.ru/subject/29/8/

2.3. | KonnuecTBeHHbIE OTHOUICHUS B XUMUU 4 https://resh.edu.ru/subject/29/8

2.4.|Bopa. PactBopsl. [lonaTue 00 ocHOBaHUSX 5 https://resh.edu.ru/subject/29/8/

2.5.| OcHOBHBIE KJIACChl HEOPTAHUUYECKUX 9 https://resh.edu.ru/subject/29/8/
COEIMHEHU N

Hroro no pazneny 28

3.1. | [lepuoanueckuii 3akoH u [lepuoandeckas cucrtema 7 https://resh.edu.ru/subject/29/8/
xuMuueckux snemeHToB . 1. Menaeneesa. CtpoeHue
aToma

3.2. | XuMuueckas cBsA3b. OKMCINTENBHO-BOCCTAHOBUTEIIBLHBIC 7 https://resh.edu.ru/subject/29/8/
peakuun

Hroro no pazneny: 14

PezepBHOE Bpems 6

OO11ee KOIMYECTBO YACOB IO IPOrpaMme 68

9 KUIACC
Ne | HammeHoBaHMe pa3jesioB U TeM NPOrpaMMbI Kosnuec [DJIeKTPOHHBbIE
n/n TBO o0pa3oBaTe/ibHbIE PeCypChl
4acoB

1.1. | [ToBTOpeHue u yriydieHue 3HAaHUH OCHOBHBIX pa3JieioB 4 https://resh.edu.ru/subject/29/9/
Kypca 8 Kiacca

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUN 4 https://resh.edu.ru/subject/29/9 /

1.3. | DnekrposnTudeckas JUCCOLUAIUs. XUMHUYECKHE 8 https://resh.edu.ru/subject/29/9/
peaknuu B pacTBOpax

Hroro no paszneny 16

2.1. | OOmas xapakTepruCcTUKa XMMUYECKUX 3JIEMEHTOB 4 https://resh.edu.ru/subject/29/9/
VIIA-rpynmnsl. ["anorenst

2.2. | O0mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB 5 https://resh.edu.ru/subject/29/9/
VIA-rpynnel. Cepa u €€ coeiuHeHUs




2.3. | O0mmas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB 7 https://resh.edu.ru/subject/29/9 /
VA-rpymmsl. A3ot, Gpochop 1 UX COSAMHCHUS

2.4.| O0mmas xapakTepUCTUKa XMMUYECKHX dJIEMEHTOB 7 https://resh.edu.ru/subject/29/9/
IVA-rpynnsl.  Yriaepoa u KpeMHHUM U UX COEAUHEHUS

Hroro no pazgeny 23

3.1.| O6mmue cBOMCTBA METAJUIOB 4 https://resh.edu.ru/subject/29/9/

3.2. | Baxxneiiye MeTauibl U UX COEIUHEHUS 15 https://resh.edu.ru/subject/29/9

Uroro no pazgeny: 19

4.1.| BemectBa u MmaTepuanbl B )KM3HHU YeIOBEKa 3 https://resh.edu.ru/subject/29/9

Hroro no pazaeny: 3

PesepBHOE Bpems 7

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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