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IMOSICHUTEJIbBHASI 3AIIMCKA

[IporpaMmMa IO XMMHH Ha YPOBHE OCHOBHOro obulero o6pa3oBaHus
cocTaBJeHa Ha OCHOBe TpeGOBaHHH K pe3ysibTaTaM OCBOECHHsS OCHOBHOM
o6pa3oBaTeSIbHON IPOrpaMMBlI OCHOBHOTO OOWIEro o6pa3oBaHusi, NpeACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepaipHOii pabodeil IpPOrpamMMEl
BOCITUTAHUs U C yIETOM KOHLEILUHU IIPENoJaBaHus y4eOHOro npeaMera « XuMus»
B oOpa3oBaTelbHBIX OpraHu3anusax Poccuiickoit deagepaunu.

IMporpamMma IO XMMHUM Oa&T MpPEACTaBICHHE O LeNsAX, oOleH crpareruu
o6yudeHusi, BOCIMTAHHS W pa3BUTHUsA OOYYalOLIMXCS CpeAcTBaMU Yy4eOHOro
npeaMera, ycTaHaBIMBaeT oGs3aTeIbHOe npeaMeTHOe conep KkaHue,
npeaycMaTpyuBaeT paclipelieJ;IeHHe €ero o KjaccaM H CTPYKTypUpOBaHHE I1O
pazzenaM W TeMaM IIpOrpaMMbl MO XHWMHH, ONpeNessieT KOJMYECTBEHHbIE H
KadyeCTBEeHHBIE XapaKTepUCTHKHU coaeprKaHusl, PEeKOMEeHyeEMYIO
MMOCIENOBATEIBHOCTD HU3YUYEHHUSI XHMHHU C Y4ETOM  MEXIPEOMETHBIX U
BHYTPUIIPEAMETHBIX  CBsi3eii, JIOTHKH Yy4eOHOro mpoliecca, BO3PaCTHBIX
OCOOeHHOCTell oOydarolmHuXcsi, OIpelenseT BO3MOXHOCTH IIpeaMeTra i
peanuzanuu TpeGOBaHMUI K pe3ylbTaTaM OCBOEHHsI OCHOBHOI o6pa3oBaTelbHOH
MpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIllero oOpa3oBaHHs, a TaKXKe TpeOOoBaHMil K
pe3ynbpTaTtaM OOy4YeHHsI XMMWH Ha YPOBHE Lieell u3ydeHus IpeJMeTa i OCHOBHBIX
BUIOB y4YeOHO-IIO3HABaTEJIbHON JAEATEJFHOCTH OOydYarollerocss IO OCBOEHHIO
y4eOHOro coaep KaHusl.

3HaHHE XHMHH CIy>KUT OCHOBOH Isi (GOPMUPOBAHHSI MHPOBO33pPEHUS
00ydYaroLIerocsi, ero InpeiacTaBJIeHU O MaTepHallbHOM €IWHCTBE MHpPA, BaXXKHYIO
poJib UrparoT ¢GopMHUpYEMEBIE XHMHUEH IIpeACTaBJI€eHUsI O B3aUMMOIIPEBpPAIlleHUSIX
SHEeprud U o0 SBOJIIOLMH BELIECTB B IIPUPOAE, O IIyTsIX PpelIeHUs ITI00aJbHBIX
npoGJyieM yCTONYHMBOIO pa3BHUTHS dYeJIOBeYecTBa — ChIPHEBOI, DHEPreTHYecKOM,
IMUIIEBOI U 3KOJIOTHYecKoif 6€301MacHOCTH, IIPOOIEM 3/IPaBOOXPAHEHUSI.

HNzyyeHue XUMUU:

CHOCOOCTBYeT  peajn3alliid  BO3MOXHOCTEH  UIA  caMOpa3BUTHSI H
GOPMHUPOBAHUS KYJIBTYPEI JIUYHOCTHU, €& o01eit U GyHKIHOHAIBHONW rPaMOTHOCTH;

BHOCHUT BKJIaZI B (pOpMHpOBaAHHE MBIIUIEHHSI U TBOPYECKUX CIIOCOOHOCTEH
O0y4aromuMxcsi, HaBBIKOB HX CaMOCTOSTEJIBHONW yd4YeOHOWl  JesiTeIbHOCTH,
3KCOEPUMEHTAIIBHBIX M HCCIEOOBATEIbCKUX YMEHUM, HeoOXOOUMBIX KaK B
ITOBCEAHEBHOM >XU3HH, TaK U B IPOPECCUOHAIIBHOMN NesTEeIBHOCTH;

3HAKOMHUT CO CHENHMEPUKON Hay4YHOrO MBILIUIEHHUs, 3aKJIaIbIBaeT OCHOBBI
LIEJIOCTHOI'O B3IJIsiZia Ha €AUHCTBO IIPHUPOIBI U YEJIOBEKa, SIBJIISIETCA OTBETCTBEHHBIM
3TarnoM B GOPMHPOBAaHUU €CTECTBEHHO--HAYYHOW I'PaMOTHOCTH O0yYaroIuxcs;

crocoGCcTByeT (POPMUPOBAHUIO LEHHOCTHOIO OTHOLJEHHS K €CTECTBEHHO-
-HayYHBIM 3HAHHAM, K IPHPOJE, K YeOBEKY, BHOCHT CBOM BK/IaJl B 9KOIOTHYECKOE
obpazoBaHue 00yyaromuxces.

JlaHHble HampaBieHHs B OOydeHHH XHMHHM OOeCredMBaloTCA CrelupuKoi
colepxaHuss ~y4eOHOro TpeAMeTa, KOTOPBIM  SABJSETCS  IeJJarorMyecky
aJlaNTHPOBAHHBIM OTpaXKeHMeM 0a30Boil HAyKH XMMHH Ha ONpEeNEHHOM dTare eé
Ppa3BUTHS.

Kypc XMMHH Ha YpOBHE OCHOBHOTO 00LIEro 00pa3oBaHus OPHEHTHPOBAH Ha
OCBOEHHME OOYYAIOLMMHUCS CHCTEMBI IEPBOHAYANBHBIX TMOHATHA XMMUH, OCHOB
HEOPraHMYECKOM XMMHMM H HEKOTOPBIX OTHENBHBIX 3HAYAMBIX MOHATHI
OpraHU4eCKON XUMHH.

CTpyKTypa COIEep)KaHHs MPOrpaMMBI II0 XUMHHK C(HOPMHPOBAHA HA OCHOBE
CHCTEMHOro moaxofa K eé usydeHuro. ComepixaHue CKIaNbIBA€TCS U3 CHCTEMBI
TNOHATHH O XMMHYECKOM 3JIEMEHTE ¥ BEILECTBE U CHCTEMBI NIOHATHH 0 XMMUYECKOH
peakuuu. OGe 3TH CHCTEMbl CTPYKTYPHO OpraHM30BaHbBl IO IPUHLHUITY
I0CJIEIOBATENIHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKHX MPEJCTaBICHUH
Pa3HOTO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS,

- INepuonuyeckoro 3akoHa JI. 1. MeHzeneeBa Kak OCHOBHOTO 3aKOHa XHMHH;

— YYeHHS O CTPOEHHH aToMa ¥ XUMUYECKOH CBSA3H,

— IpeacTaBleHHH 00 ONEKTPONUTHYECKOH JHUCCOLMAlMM BEUIECTB B
pacTBOpax.

Teoperuueckue 3HaHMS PAacCMATPUBAIOTCA HA OCHOBE IMITMPHYECKH
TOJTy4eHHBIX ¥ OCMBICTIEHHBIX (haKTOB, Pa3BUBAIOTCA NOCJIEAOBATENLHO OT OJJHOTO
YPOBHS K JpYroMy, BBINONHAS (YHKUMH OOBACHEHMS M IIPOTHO3UPOBAHMS
CBOMCTB, CTPOSHHS U BO3MOXHOCTE}l NPaKTHYECKOTO IPHUMEHEHHMS U IMONyYEeHUs
U3y4aeMBbIX BEIUECTB.

OcBoeHHME TNpPOTpaMMBl [0 XHMHH CIIOCOOCTBYeT — (OPMHUPOBAHMIO
NpejCTaBlIeHUs] O XUMUYECKOH COCTaBIIsIIOLIel HaydHOH KapTUHBI MUpa B JIOTUKE
eé CHCTEMHOM NpPUPOZBI, LEHHOCTHOIO OTHOIIEHHS K HayyHOMY 3HaHHIO H
MeTOAaM IO3HaHHsA B Hayke. VI3ydeHHEe XMMHUM IPOMCXOIMT C IIPHUBJIEY4EHHEM
3HaHMM M3 paHee W3y4YeHHBIX Y4eOHbIX mpeameroB: «OKpyXalOUMi MHUPY,
«Buosorus. 5-7 xnacce» U «Pusnka. 7 K1accy.

IMpy wu3yYeHMH XHUMHMH [POMCXOIUT (OPMUpOBAaHHE 3HAHHH OCHOB
XHMHYECKOH HAayKd KakK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHHSA, IPaKTHYECKOH
NESATENHHOCTH YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOH KYJIBTYDBL
3agaya y4yeGHOro mpeaMeTa COCTOUT B (POPMHUPOBAHHUM CHMCTEMBI XMMHYECKHUX
3HAHUH — BaXHEHLWIMX (AKTOB, IOHSATHI, 3aKOHOB M TEOPETUYECKHX MOJNOKEHUH,
HOCTYNHBIX OOOGIICHUH MHpPOBO33PEHYECKOTO XapakTepa, S3bKa HaykH, B



NpUoOIEHH: K HaydHBIM METOoJaM IIO3HaHWs IpH M3Yy4EHHH BEIUECTB U
XUMUYECKUX PEaKiii, B (JOPMUPOBAHUM ¥ PA3BUTHH IT03HABATEBHBIX YMEHHH U
MX TpUMEHEHMH B Yy4eGHO-TIO3HABATeNbHOM M  y4eOGHO-MCCIeN0BaTeIbCKON
HeSTeIbHOCTH, OCBOEHHM IpaBWi 0e30macHOoro oOpallleHus C BellecTBaMd B
ITOBCEJHEBHOM YKU3HU.

I[Tpy M3y4YeHHUH XMMUM HAa YPOBHE OCHOBHOTO OOIIEro oOpasoBaHHs BaXXHOE
3Ha4YeHHe MPUOOpeIr TaKUe UEIH, KakK:

— (QOpMHpOBAHUE MHTE/LUIEKTYabHO PpA3BUTOM JIMYHOCTH, TIOTOBOM K
caM00OPA30BAHMIO, COTPYAHHUYECTBY, CAMOCTOATENBHOMY MPUHATHIO DEIUCHMH,
CIIOCOOHOM aaNTHPOBATECS K OBICTPO MEHSIOIIMMCS YCIOBUSM JXU3HHY;

—  HampaBIEHHOCTh OOy4eHHss Ha CHCTEMAaTHYeCKoe MpuUOOIIeHue
00y4aroluXCcsl K CaMOCTOSTENIbHOM [03HABATENBHON [JEATENbHOCTH, Hay4YHBIM
MeToZaM IO3HaHMA, (GOPMUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEW K
XUMUH;

— obecrieueHye yCIOBHH, CIIOCOGCTBYIOIKX MPHOOPETEHHIO 00y YarolHMHUCS
OIBITA Pa3HOOOpA3HOU [EeATENbHOCTH, TO3HAHMA M CaMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIHIT), UMEIOWMX YHUBEPCAIbHOE 3HAYEeHHe IS
pas3IMYHBIX BUIOB JEATENBHOCTH;

— QopmupoBannue oOmel (GYHKIMOHAIBHOM M  €CTECTBEHHO-HAayYHOH
rPaMOTHOCTH, B TOM 4YHCJIe YMEHMH OOBACHATE M OLEHHUBATH SBJICHUS
OKPY’>KaIOLIeT0 MHpa, UCMONb3ysl 3HAHHS U OINBIT, IOJyYE€HHBIE NMPU H3YUCHUH
XHMMH, TPUMEHATh MX @pH pElIeHUHd Mpo6iieM B IIOBCEAHEBHOW J>KHU3HH U
TPYXOBOM NEATEIIBHOCTH,

— ¢QopmupoBaHKe Yy OOy4YalOIMXCS TyMaHMCTHYECKUX OTHOLIEHHH,
NOHUMAHHUS LEHHOCTH XHMMHYECKUX 3HAHWH IS BBIPAOOTKH 3KOJIOTHYECKH
1eJeCo00pa3HOr0 TOBEAECHHUs B OBITY M TPYAOBOM [JEATEIPHOCTH B IEJAX
COXpaHEHHUS CBOETO 3I0POBBS U OKPY’KaIOIIEeH IPUPOJHOM CPEIEI,

— pasBUTHE MOTHBAIMU K OOYyYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO Ha OCHOBE YCBOEHHMs OOIIEYeNIOBEYECKUX LIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BhIOOpY MpoGuis ¥ HANpaBICHHOCTH AaJbHEHIIErO
o0y4eHusl.

O6liee 4YKMCIO YacoB, OTBEAEHHBIX JUIS H3y4eHUS XUMHM Ha YPOBHE
OCHOBHOTO 06111ero 06pa3zoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 9acoB (2
yaca B HeJIeJI0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUME OBYYEHUS

8 KIIACC

IlepBoHava/bHBIE XHMHYECKHE MOHATHS

[Ipenmer xumuu. Ponb XUMUHU B XXM3HM 4ejloBeKa. XUMHS B CHCTEMe HayK.
Tena u BemecTBa. Pu3nyeckWe CBOWCTBa BeLIECTB. AIpPEraTHOE COCTOSHHUE
BellecTB. [IoHATHE O MeTOoJax IMO3HaHWS B XUMHUHU. UMCTBIE BEIECTBA H CMECH.
Crioco0bl pa3eneHus: CMeceil.

ATOMBI M MOJEKYJbl. XHMHYeCKHe dleMeHThl. CHMBOJBI XHMHUYECKUX
311eMeHTOB. ITpOCThIe U CIIOXHBIE BEIIECTBAa. ATOMHO-MOJIEKYJIIPHOE YYeHHUE.

Xumuueckas ¢GopMmysa. BajeHTHOCTH aTOMOB XMMMYECKHX 3JIEMEHTOB.
3aKkOH IIOCTOSHCTBa cocTaBa BellecTB. (THOCUTENbHas aTOMHas Macca.
OTHOcHUTeNIbHAs MOJIeKyJIsipHas macca. MaccoBas 10Jis XUMHYECKOro 3JIeMEHTa B
COEJIUHEHHUHU.

KonuyecTBo Bemectsa. Monb. MonsipHas Macca. B3auMocBs3p KOJIMYECTBa,
MacChl M 4YHCIa CTPYKTYpPHBIX €QUHHI] BelllecTBa. Pacuérel mo ¢opmyiam
XUMHUYECKUX COeIUHEHUMN.

dusnueckre U XUMHYECKHE SBJICHUs. XUMHUYECKash peaklus U €€ IpU3HaKH.
3aKOH COXpaHEHMs MAacChl BelIeCTB. XuMHuYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PeaKLuii (CoeqUHEHH s, Pa3IoKeH s, 3aMellleHHs, 0OMeHa).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XMMHYECKOH! IOCYIOM, MpaBUiIaMHi paboTsl B 1a0OpaTOpHK M
npuéMaMu oOpalleHus ¢ 1abopaTOpHbBIM 000pYNOBaHMEM, U3YyYEHHE U OMUCAHHE
Gu3NYEeCKUX CBOWCTB 00pa3sl[OB HEOPraHWYECKMX BEIUECTB, HaOIONEHHE
¢usnueckux (IIaBIeHWe BOCKa, TasHME JIbJla, PACTUpaHHE caxapa B CTYIIKe,
KUIIEHHE M KOHJEHCAI[Us BOJBI) MU XMMHUYECKUX (TOpEHUE CBEYM, IPOKAIUBAHUE
MEJIHOM TPOBOJIOKH, B3aHMOJIEHCTBHE Mella C KUCIIOTOM) SIBJIEHHH, HaOIr0IeHHe U
OMHMCaHHe MPU3HAKOB IPOTEKaHMUsS XUMHUYECKMX peaklui (pasjoXeHHe caxapa,
B3aMMOJIEMCTBHE CEPHOM KHUCIIOTHI ¢ XJIOPUAOM Oapusi, pas3iioKE€HHE THIPOKCHIA
menu (II) mpu HarpeBaHUHM, B3aUMOJIeficTBHE Xelle3a ¢ pacTBopoM cond meau (1),
u3ydeHHe CIocOOOB pa3/elieHusi cMeceii: ¢ IOMOIIBI0 MAarHUTa, QUILTPOBAHHE,
BBINIApHBaHKe, QUCTHWUIALIHNA, XpoMaTorpadus, NIpoBeJIeHHE OYMCTKH TIOBapEHHOH
coii, HaONIOJiEHHWe W  OMNHCaHWe  pe3ylbTaTOB  IIPOBENEHHS  OIBITa,
UUTIOCTPUPYIOIIETO 3aKOH COXpaHEHHMs MacChl, CO3JaHME MOJEJeld MOJIEKyYJI
(LapocTepIKHEBBIX).

BaxkHeiiliue npeacTaBUTe/I HEOPraHUHYECKHX BelIECTB

Bosayx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 3JIeMEHT U NPOCTOE
BEIECTBO. HaxXOoXIeHWe KucIopoja B NpUpofe, (U3MYECKHEe ¥ XMMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunpl. [lpuMmeHeHue Kuciopoga. CrocoGsl



MONy4eHUs KHUCIOpPOoAa B JlaGopaTopud U IPOMBILUIEHHOCTH. Kpyrosopot
KHcopoza B pupoze. O30H — alioTponHas MoAU(UKalUs KACIOpoa.

TerutoBoit 3¢dexT XUMHUECKOH peakuuH, TEPMOXMMHYECKHE YpaBHEHHUS,
5K30- M JHIOTEPMUYECKME peakluHu. TOIUIMBO: Yroib ¥ MeTaH. 3arps3HeHue
BO3/lyXa, yCHUJICHHE ITAPHUKOBOI0 3P deKTa, pa3pyLUeHUE 030HOBOTO CJIOS.

Bomopox — amemeHT M mpocroe BemectBo. Haxoxzaenue Bogopona B
npupoje, (GU3MYECKHEe W XWUMHYECKHe CBOMCTBA, MpPHMEHEHHE, CIIOCOOBI
noxy4deHus. Kucinots! u conu.

MounspHblii 00BEM ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHHUSM.

dusnyeckde cBoiicTBa BoAbl. Boxa Kak pacTBOpUTENns. PacTBODEL
HacrpllieHHBle M HeHaCHIIIEHHbIE pacTBOpBl. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 105 BelecTBa B pacTBOpe. XuMHUYeckre cBoicTBa Bogbsl. OCHOBaHMSI.
Ponbs pacTBOPOB B NpUPOAE M B JKU3HHU denoBeKa. KpyroBopoT BOABI B IPUPOJE.
3arpsi3HeHue NPUPOAHBIX BoA. OXpaHa ¥ OYMCTKA MPUPOJHBIX BOI.

Kitaccudukauus Heopranudeckux coemuHeHuit. Oxcuapl. Knaccuduxaums
OKCHIOB: coyiecoOpasyromue (OCHOBHBIE, KHUCIOTHBIE, aMQOTEepHBIE) U
HeconeobOpasyromue. HomeHknatypa okcupoB. @usnyeckue M XUMHUYECKUE
cBoMcTBa OKCUOB. [lonydyeHne okcuaoB.

OcHoBanus. Krnaccudukanus ocHOBaHMM: MIENOYM M HEPaCTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBanuil. Dusuyeckre U XUMUYECKHE CBOMCTBa
ocHoBaHuH. [loyyeHre OCHOBaHUH.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucnor. @usudeckue u
XUMHUYeCKUe cBo¥cTBa KHCIOT. Psp aktuBHocTH MetayuioB H. H. bekxerosa.
[TomyyeHune KUCIOT.

Conu. Homenknatypa cosned. @uznueckue U XMMUYECKHUE CBOMCTBA COJIEH.
[Tony4yeHue coiei.

I'eHeTHYeCcKas CBA3b MEXIY KJIaCCaMH HEOPraHUYECKUX COEIMHEHUH.

Xumuueckuii IKCnepuUMeHm:

Ka4yeCTBEHHOE OMpEENICHUE COACPXKaHUsl KUCIOpo/a B BO3AyXe, IIONyUeHHe,
cobupaHye, pacllo3HaBaHMEe U WU3y4YeHHE CBOWCTB KHUCIOpoJa, HaliofeHue
BBaHMOHeﬁCTBHﬂ B€IIECTB C KHCJIOPOAOM M YCJIOBUSA BO3HHUKHOBCHHA H
npeKpalieHlss ropeHus (moxkapa), O3HAKOMIIEHHEe C o0pa3liaMd OKCHAOB U
OMUCAHME WX CBOWCTB, NONy4YeHHUe, COOMpaHHE, pacllo3HaBaHUWE MU H3yUYEHHE
CBOMCTB Bojopoja (ropeHue), B3auMojeicTBue Bomopoaa ¢ okcuaoMm meau (II)
(BO3MOXXHO HCIOJB30BaHHE BHAEOMATEpUANIOB), HabmoneHue 00pa3lioB BEIIECTB
KOJIMYeCcTBOM | MOJb, HCCIeOBaHHE OCOOCHHOCTEH pacTBOPEHHUsI BELIECTB C
pa3IMyHOM pPacTBOPUMOCTBIO, IPUTOTOBIEHHE pPACTBOPOB C ONPEHCIEHHOM
MacCOBOM JoJiell pacCTBOPEHHOrO BELECTBAa, B3aUMOACHCTBUE BOJBI C METalIaMH
(HaTpeM ¥ KaneuveM) (BO3MOXXHO HCIIOJB30BaHWE BHAEOMATEpHAlOB),




uccienoBadie 00pa3slioB HEOPraHMYECKHX BEIUECTB PA3NUYHBIX  KJIacCoB,
HaGJTI0IeHHe M3MEHEHHs OKPACKH MHIMKATOPOB B PaCTBOPaX KHMCJIOT H IUENOYeH,
usydeHue BiaumoneicTsus okcuna menu (II) ¢ pacTBopoM cepHOH KHCIOTEHI,
KUCJIOT C METAUIAMH, peakUWd HeWTpaau3alyy, IOJyYeHHe HEPaCTBOPHUMBIX
OCHOBAaHH, BBITECHEHHE OJHOTrO MeTajlla APYTHM M3 pacTBOpa COIH, pEUICHHE
3KCIIEpUMEHTANBHBIX 3a/lady 0 TeMe «Baxueime Kinacchl HEOPraHMYECKHX
COCUHEHHUIY.

Ilepuoanuecknii 3akon H IlepHoamyeckass cHcTeMa XHMHYECKHX
yyementoB JI. M. MenneneeBa. CTpoeHHe aTOMOB. XHMH4YeCKas CBS3b.
OKHCJIHTENIbHO-BOCCTAHOBHTE/IbHbIE PEAKIHH

[lepBble TOMBITKA KIaCCH(MHUKALMU XUMHUYECKMX 3jieMeHTOB. [loHaTHe O
rpynmax CXOJHBIX O3JIEMEHTOB (IUENOYHbIE M IIEJIOYHO3eMEIbHbIe METalIbI,
rajoreHbl, MHEPTHBIE [a3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTepHbIe OKCH/IBI
Y TUJPOKCHBIL.

ITepronuueckuii 3akoH. [Tepuoaudeckas CHCTeMa XUMHYIECKUX 3JIEMEHTOB /1.
.  MeHpmeneeBa. KopoTkomepuonHas ¥ JIHHHONEpHOAHAas  (OPMBI
ITepromnyeckoii cucteMbl XxuMudeckux snemenTos [l Y. Menzeneesa. Ilepronel
¥ rpymnel. Puspueckui CMBICT INOPSAJKOBOrO HOMEpa, HOMEpOB Iepuoja Hu
rpynmnbl JJIEMEHTA.

Crpoenne atoMoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTpoHsl. CTpoeHue
3/E€KTPOHHBIX 000NO4YeK aTroMOB TIepBbIX 20 XHMHUYECKHX OJIEeMEHTOB
[MTepuonuueckoit cucremsl [JI. U. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
aJIEMEHTa 110 ero NnosiokeHuo B [Tepuoguueckoii cucreme J1. . Menzeneesa.

3aKOHOMEPHOCTH M3MEHEHUsI pajuyca aTOMOB XHMHUYECKHX OJIEMEHTOB,
METAJNINYECKUX M HEMETAJUTMUECKUX CBOMCTB I10 TpyMIIaM U IEpHoaaM.

3uauenue [lepuomudeckoro 3akoHa U [leproanueckoi CHCTEMBI XMMHUYECKUX
3J€EMEHTOB IJIs pa3BUTUS Hayku W mpakTuku. JI. WM. MenneneeB — y4€HbIA U
rpa)IaHuH.

Xumuyeckass cBsi3b. KoBajeHTHas (TONsApHAs W HENONApHAs) CBS3b.
DIeKTPOOTPULIATENEHOCTh XUMHUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

CreneHb  okucieHus. OKHCIUTEIbHO--BOCCTAHOBHUTEIBHBIE — PEaKLHH.
ITporecchl OKUCIEHUS U BOcCTaHOBJIEHNs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKChepumenm:

u3ydyeHHe O6pa3sloB BEIIECTB METAVIOB M HEMETAJLIOB, B3aMMOJCHCTBHE
TUIPOKCHIA LMHKAa C PacTBOpaMy KHCJIOT M IIEJIOo4Yel, MpOBeAeHHE OIBITOB,
WUTIOCTPUPYIOIMX  IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIX — PeaKLUH
(ropeHHe, peakifi pa3ioKeHUs, COSTUHEHHU).

Meosicnpeomemnole ceaszu




Peanusamys MeXIPEAMETHBIX CBS3€H MpH HU3y4CHHH XHMHU B 8 knacce
OCYILECTBIAETCA 4Yepe3 HCIONb30BaHUEe Kak o0LMX eCTECTBEHHO--HAY4YHbIX
TOHSATH, TaK ¥ TOHATHM, ABISIOLMXCS CHCTEMHBIMU IJIS OTACJIBHBIX IIPCAMETOB
€CTECTBEHHO--HAayYHOI0 IIUKJIA.

O61IUe ecTeCTBEHHO--HAYUHbIe MOHATHS: HayuHbIH (akT, rUmnoTe3a, TEOpHs,
3aKOH, AQHAJM3, CHUHTe3, KiaccuUKauys, MNEepUOJUIHOCTE, HabmoieHueE,
SKCIIEPMMEHT, MOJIENTIPOBaHKE, H3MEPEHUE, MOJIEIIb, SBICHUC.

du3MKa: MaTepus, aroM, ONEeKTPOH, MpPOTOH, HEHTPOH, MOH, HyKIMZ,
W30TOIBI, PAJMOAKTUBHOCTb, MONEKyINa, dJEKTPHYCCKHH 3apsl, BEIIECTBO, TEIO,
06bEM, arperaTHOe COCTOSHHE BENIECTBA, a3, pU3NYECKHEe BEIMYUHbI, CAHMHHUIIBI
M3MepeHHs, KOCMOC, IUTaHeThl, 3B€3/b!1, ConHIle.

Buonorus: GOTOCHHTE3, AbIXaHUe, Grochepa.

I'eorpadus: artMmocdepa, ruapocdepa, MUHEpabl, TOPHBIE OPOEL,
TI0JIe3HbIE UCKOIaeMble, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BellecTBO H XHMHYeCKasi peakuus

Tlepuoauueckuii 3akoH. [Teproarueckas cuCTeMa XUMUYECKUX JIICMEHTOB .
. Menzeneesa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMHUYECKMX SJIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kaiusd, Kalblusid M HX
COeQMHEHHH B COOTBETCTBHH C IIOJIOXeHHEM dJeMeHToB B IlepnoauueckoH
CHUCTEME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BeleCTBa: BHUABI XUMHYECKOH CBs3U. THIIBI KPHCTATIUIECKHX
pEelIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THIIA KPUCTAJUINYECKOH PEIETKN U
BUJ1a XUMHYECKOH CBS3H.

Knaccubukays ¥ HOMEHKIATYPa HEOPraHWYEeCKHX BelecTB. XMMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCSH K Ppa3IM4YHBIM KjaccaM HEOPraHWuIeCKuX
CoeIMHEHHH, TeHETUUECKasl CBSI3b HEOPraHMYECKUX BELICCTB.

Knaccubukanys XMMIYECKHX PEaKLKii 10 pa3IndHbIM MpU3HaKaM (1o umciy
M COCTaBy YYacTBYIOIIMX B pEaKUWH BEIIEeCTB, IO TEMIOBOMY ad¢ekry, 1o
M3MEHEHHIO CTeleHel OKMCICHUsS XUMHYECKHX 3JIEMEHTOB, 10 00paTUMOCTH, MO
y4acTHIO KaTaau3aTopa). DK30- ¥ 3HIOTEPMHIECKUE PEaKUUH, TePMOXUMUICCKIE
ypaBHEHHS. |

[TousiTie O CKOPOCTH XHMHYECKOH peakuuu. IloHsaTne 00 obpaTuMBIX U
HeOoGPATUMBIX XMMUYECKHUX peakuusx. [IoHATHEe O TOMOTEHHBIX U reTepOreHHBIX
peaknusx. [TonsTue o karammse. [IoHATHE O XMMUYECKOM PaBHOBECHH. dakTopsl,
BIMSIOIIME HA CKOPOCTH XHMHYECKOM peakiuu U TIOJOXCHHE XHMHYIECKOTo
paBHOBECHS.

OKHCIIUTEIBHO-BOCCTAHOBUTEIGHBIE  PEAKLUMH,  OSJIEKTPOHHBIM  GanaHc
OKHC/IMTENBHO-BOCCTAHOBUTENbHOM ~ peakimu.  CocrapieHue — ypaBHEHMM




OKUCIUTEIHRHO--BOCCTAaHOBUTEIIBHBIX peaKum‘«’l C HCIOJIb30BaHHEM MeETOIa

3NEKTPOHHOrO OataHca.

Teopus 3IEKTPOTUTHYECKOH JUCCOLHALINH, DNEKTPOIUTHI X HEINEKTPOIMTEL.
KaTHOHBI, aHUOHBL. MeXaHW3M AMCCOLMALNK BEIICCTB C pasIUYHBIMH BUAAMH
xummdeckoii csisu. Crenens auccouuanyid. CHIbHEIC U ci1a0ple SIEKTPOJIUTHL.

Peakiuy MOHHOTO oOMeHa. Y CJIOBUA IPOTCKAaHHA peaKIuii HOHHOTO 0OMeHa,
[OJHbIE ¥ COKpAIUEHHBIE WOHHBIC YPAaBHCHHUA peakuuil. CBOWCTBa KHCJIOT,
OCHOBAHWH M coNel B CBeTe INpeJCTaBIeHUH 00  INMEKTPOIUTHIECKON
nucconpanuy. KayecTBeHHbIE PEaKIMH Ha HOHBL [ToHSATHE O THIPOIH3E CONEH.

Xumuueckuii IKCnepuUmMerm:

03HAKOMJIEHHE C MOJENSMM KPUCTaIHYeCKUX pPemeToK HeOopraHndecKux
BELIECTB — METaUIoB M HemeTannos (rpadura u ayMa3a), CJIOKHBIX BELIEeCTB
(X7OpuIa HATPHS), UCCIE/JOBaHUE 3aBUCHMOCTH CKOPOCTH XUMUAYECKOU peaKIuu
OT BO3AEHCTBHS pA3NUYHBIX (DAKTOPOB, MCCIENOBAHNE 3JIEKTPOTIPOBOHOCTH
pacTBOpOB BEIIECTB, MNpoLecca AUCCOLMALMA  KUCIOT, mesnoye U colert
(BO3MOXHO  HCIIOJIb30BaHME  BHNCO MaTepHuajoB), IIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIMX ~ IPU3HAKM  MPOTCKAHHA peakiuii HOHHOTO  OOMEHa
(obpasoBaHHe OCajKa, BBIJCNICHUE Ta3a, obpasoBaHye BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  TIPHUMEPEI OKHC/THTENbHO-BOCCTAHOBUTENBHBIX  PEeaKLHi
(ropeHue, peaklMy pa3yoKeHHU, COeIMHEHHs), Pacllo3HaBaHHe HEOPraHu4eCKHUX
BeleCTB C TOMOLIBI0 KAYeCTBEHHBIX peakuumh Ha  HOHBI,  PEILICHUC
3KCIEpUMEHTANBHBIX 33/1a4.

HemeTa/lJIbl H UX CO€IJHHEHHSA

O6mas XapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble CcTeneHu okucieHus. CTpoeHne ¥ (u3HyecKkne CBOMCTBA MPOCTHIX
BelIeCTB — TAJIOr€HOB. XWMHYeckde CBOMCTBa Ha TMpUMeEpe  XJIopa
(B3aMMOJEIiCTBAE C MeTalUlaMM, HEMeTallaMu, meno4yaMu). XJOpPOBOJOPOA.
ConsiHasi KUCIOTA, XMMHYECKHe CBOMCTBA, MOJYYEHHE, MPUMEHCHHC. JleticTBUE
XJIopa M XJIOPOBOJOPOIA HAa OPTaHM3M HeIOBEKa. BacHelinne XJIOpUABI U UX
HaXOXIEHHE B IIPUPOJIE.

O6mas XapakTepUCTHKa 3JIEMEHTOB VIA-rpyribl. OcoGeHHOCTH CTPOEHUS
ATOMOB, XapaKTepHble CTeleHH okucneHus. CTpoenne 1 usnueckue CBOWCTBA
TIPOCTHIX BELIECTB — KUCIOPOJa U CEPBL. AJutoTpOIHbIe MOAU(UKALMH KHCIOpOJia
u cepbl. Xummdeckue cBoiictBa cepbl. CepoBOAOPOL, CTPOCHHE, duzuueckue u
xUMUgecKie cBoiicTBa. OKCHABI Cepbl KaK MpPeACTAaBUTENM KHUCIOTHBIX OKCHIOB.
CepHas KuCIOTa, Ou3NYECKHE K XUMHHYCCKHE cBoiictBa (ofmme Kax
TpeNCTaBUTeNs Kiacca KHCIOT H crienududeckie). XUMUYECKHE pPeaKuyy,
fexalye B OCHOBE TPOMBIIUIEHHOTO Crocoba MoJydeHHs CEpHOM KHCIIOTHL.
[IpuMeHeHUe CEpPHOM KUCIIOTEL. Couu cepHOM KUCIOTHI, Ka4eCTBEHHAS peaKMs Ha




cynsdar-roH. Haxoxaenue cepel U eé coeqUHEHMH B mpupoje. XMMHYECKOe
3arpsA3HEHNe OKPYXAIOIICH CPC/p! COGIUHEHUAMH Cepbl (KUCIOTHBIC NOXIH,
3arps3HEHNE BO3JyXa H BOIOEMOB), CIIOCOOBI €ro NPeOTBPAILCHHA.

O6imas XapaKTepUCTHKA JIIEMEHTOB VA-TpymIIbL. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENECHU OKHUCICHMS. A30T, pacnpoCTpaHeHHe B NMPUPOLE,
duzHyecKue U XMMHYECKHE cBoiicTBa. KpyroBopoT a3oTa B IIPUPOAE. AMMMaK, €ero
¢usngecKue ¥ XUMUIECKUE cBOMCTBA, TIONy4eHHe U puMerenue. Cou aMMOHHUS,
ux GQu3UUeCKUe U XUMUICCKHIEe cBoiicTBa, IpuMeHeHue, KauecTBeHHas peakilys Ha
JOHEI aMMOHHS. A30THas Kucjiora, €€ IOJyH4CHHUC, usnuecKne U XUMUYECKHE
cofictBa (oGuIMe Kak MpeACTaBUTENs Kiacca KHUCIOT H crieluUIecKue).
Mcroip30BaHHE HUTPATOB M cojedl aMMOHWS B KadeCTBe MHHEPAIBHBIX
yno6peruii. XuMAIECKOe 3arps3HeHNUE OKpy’Xaroleil cpeibl COeIMHEHUSIMH a30Ta
(KMCIOTHBIE JOXIH, 3arps3HeHne BO3NYXa, nmoyssl ® Bojoémos). Docdop,
asoTponHsle Mojubukauu dpocdopa, dusnuecKue U XUMHUYECKUEe CBOWCTBA.
Oxcup pocdopa (V) u pochopHas KACIOTa, (usrdeckue ¥ XUMHIECKHC CBOMCTBA,
nonydeHnue. Mcrnonp3oBanue dochaToB B KaueCTBE MUHEPATIBHBIX yIOOpEHHH.

O6mas XapakTepuCTHKa 3JIEMEHTOB [VA-rpynmsl. Oco6eHHOCTH CTPOCHHA
aTOMOB,  XapaKTepHble  CTCNEHH  OKHCJICHHS. Vriepon,  aUIOTPONHBEIE
MOZU(UKAIMK, DPacnpocTpaHeHHe B IPHPOAC, dusuyeckue U XAMHUYECKHC
cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B IPUPOAS. Oxcuppl yriaepona, ux
(usnueckue M XUMHIECKHC CBOMCTBa, JeiicTBHE Ha JKHUBBIE OpraHU3MB,
MOJIy4eHHe U TPHMEHEHHe. OKOJIOTHYIECKHe npoGJieMbl, CBA3aHHBIE C OKCHUIIOM
yrnepopa (IV), rumoresa FIOGATBHOr0 TOTEIUIEHHs KIMMaTa, MNapHUKOBBIM
sddexT. YronpHas KACIOTa U €€ CONH, HX dhusMYeCKye ¥ XUMHUYECKHE CBOHCTBA,
nonyueHne M npuMeHeHuwe. KadecTBeHHaA —peaKiud Ha KapOOHAT-HOHBI.
Vcrio/p30Banye KapOOHaToB B ObITY, MEAMIMHE, MPOMBILLIEHHOCTH 1 CENIbCKOM
X03S1CTBE.

[lepBOHAYAIbHbIE TIOHATHS 00 OPraHM4ECKUX BELECTBAX KaK O COeIMHEHMSX
yrieposa (MeTaH, 3TaH, STWICH, aleTHICH, STaHO, TIMLEPUH, YKCYCHas KUCIIOTa).
I[IpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (yronb, NpPUPOAHBIA Ta3, He(Th),
POAYKTBl KX nepepaGorku (O6eH3UH), MX pOJb B OBITYy W IPOMBIIUIEHHOCTH.
[ToHsTHE O GUOJIOTMYECKH Ba)KHBIX BEIICCTBAX: XHpPaX, Genkax, yriaeBojax — 1 UX
pon¥ B OKH3HM 4YelOBeKa. MarepuanbHoe ~€IUHCTBO ~OpPraHM4ecKux U
HEOPTraHMYEeCKUX COEJMHCHNH.

Kpemuuii, ero ¢usnuyeckue M XUMHUCCKHC CBOWCTBA, TIONyYeHHEe U
npumenenve. CoelMHEHHs KpeMHHs B IPHPOAS. O6ume npeacTaBleHus 00
okcuae kpemuus (IV) u KpeMHueBoil kucinote. CUIMKATBI, MX UCIIOJIb30BaHUE B
6bITy, B MPOMBILIEHHOCTH. BaxHe#ue CTPOUTEIBHBIC MaTepualbl: KepamuKa,




CTEKJIO, LIEMEHT, OETOH, xene306eToH. [Ipo0Giemsl 6e30MacHOro MCIONB30BAHMA
CTPOUTENBHBIX MAaTEPUAIOB B TI0BCEIHEBHOM XHM3HU.

Xumuueckuil IKCnepumMerm:

u3ydeHue 00pa3LoB HEOPraHMIECKUX BELIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
NpoBeJIeHNe KayeCTBEHHbIX PeaKLii Ha XJIOPHA-HOHBI 1 HaOJI0ieHrue TPU3HAKOB
MX TPOTEKAaHHWs, OIBITHL, OTPAXKAIOLINE dusMyecKre W XMMHYECKHEe CBOHCTBA
[2JIOCEHOB M MX COEIMHEHHH (BO3MOXHO HCIIOJNB30BAHME BHJICOMATEPUAJIOB),
O3HAaKOMJIGHHE C oOpasliaMH XJIOPHIOB (raJJOreHU0B), O3HAKOMIICHHE C
obpasmamMu  ceppl M €€  COCNUHCHHAMU (BO3MOXXHO ~ HCTIOJIB30BAHUE
BUIEOMATEepHAIIOB), HaOIOIeH)e Mpouecca oGyrIMBaHKs caxapa IOA AeHCTBHEM
KOHIIEHTPUPOBAHHON ~CEPHOM  KHCIOTHI, HM3y4eHHe XMMHYCCKHX CBOWCTB
pa36aBlIeHHON CEPHON KUCIOTE, TPOBEACHNS KayeCcTBEHHOM peakiuy Ha CyIbdar-
WOH W HaOmoeHHe Npu3HaKa e€ MpOTeKaHWs, O3HAKOMJICHHE C dU3HIeCKIMU
cBoiicTBaMy a3ora, Qocdopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIB30BaHKE
BHICOMATEpPUAJIOB), 0OpasliaMy a30THBIX H dbochopHbIX ynoOpeHuii, NomyIeHue,
cobupaHue, paclo3HaBaHWe U HU3y9CHHE CBOMCTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX Peakuyii Ha MOH aMMOHMs ¥ (Qocdar-HOH U M3yHdCHHE MPU3HAKOB
X TIPOTEKaHHUs], B3aMMOIEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCTIOTBHI C MEJIBIO
(BO3MOXHO  HMCIIOJIb30BaHUE BHUIEOMATEPHANIOB), ~ WM3ydeHHe  MoJeleH
KpUCTAUTHYECKUX pPelIETOK anMasa, rpadura, QynnepeHa, O3HAKOMIEHHE C
[IpOLIECCOM  aicopOLMK PAacCTBOPEHHBIX BELICCTB AKTUBMPOBAHHBIM YIJIEM U
YCTpOMCTBOM MPOTHBOrasa, MOJTyueHue, cobupanue, pacro3HaBaHUE U M3YUCHUE
CBOWCTB YIJIEKUCIIOTO ra3a, NPOBEJEHHE KauyeCTBEHHBIX peakuuii Ha xapOoHaT U
CHIMKAT-HOHBI M W3ydYeHWe TPHU3HAKOB MX IPOTEKaHHs, O3HAKOMJICHHE C
POJYKIMEN CHIMKATHOM NPOMBINLIEHHOCTH, PCIICHNC HKCIIEPUMEHTAIBHBIX
3aa4 1o TeMe «BaxHen1e seMeTanIbl 1 UX COEIIUHEHUS.

MeTaJJIbl H HX COEIHHEHHUSI

O6imas XapaKTepUCTUKAa XUMHYECKUX JJIEMEHTOB — METajlIoB Ha OCHOBAHHY
WX TIONOKEHHs B IlepHoJMyecKoil cucTeMe XHMHYECKUX SJIEMEHTOB o W
MenpeneeBa U cTpoeHus atoMoB. CTpOCHHE METAIOB. Merannuyeckas CBS3b U
MeTaUIMdecKass  KpHUCTaJuIMdeckas — pelIéTka. DIeKTPOXUMHYECKUH  Psfl
HANpSDKeHUH MeTaloB. Pu3NYecKue U XUMHUYCCKHIE cBoiicTBa MeTaioB. OOMe
CcrocoOBl TIONyYeHHs MeTauioB. IIOHSTHE O KOPpO3MM METallIoB, OCHOBHEIC
crocobbl 3amMTel WX OT kopposuu. CmmaBbl (CTalb, YyryH, TIOPATFOMHHHUH,
6pOH32) ¥ UX [PYMEHEHHUE B OBITY U MPOMBIILIICHHOCTH.

[1lenounbie METAIBL: TOJIOXKEHUE B [TepriogryecKoil cUCTEME XUMUYECKHX
snementoB JI. . MeHJieneeBa, CTPOGHHE WX ATOMOB, HAXOXICHUE B NPHPOC.
DdusuyecKie U XMMHYECKUe CBOWCTBa (Ha IpHMepe HAaTpus U kanusi). Okcuabl 1




FI/IIIPOKCI/I,IIBI HaTpus H KaJIUsL. an/IMCHCHHe IEJTOYHBIX MeTalJIoOB U HX

COEIUHEHUH.

[1lenouno3eMeNbHbIE ~ METAJLIBL Marguii ¥ KajdblUi: TIOJOXCHHE B
[lepuroguyecKol CHCTeMe XUMHUHYECKHIX snemenTtoB . 1. Menneneesa, CTPOCHHC
X aTOMOB, HaXOXKJi€H¥e B IPUPOAE. ®usuueckue U XUMAYECKHe CBOMCTBa MarH1s
M Kaiplud. BaxHeHimde COeJUHEHWs KajlbIii (oxcup, TUIPOKCUL, COJIH).
YCECTKOCTD BOJIBI ¥ CIIOCOOBI €€ yCTpaHCHHUAL.

AJTIOMUHUI: TIOJIOXKEHHE B [lepuopu<ecKol cHCTeMe XMMUIECKHX 3JIEMEHTOB
JI. I. Menpeneesa, CTpOCHUE aTOMa, HaxoXeHve B mpupoae. Pusndeckue U
XHMUYECKIe CBOHCTBA ATFOMUHHKS. AMGDOTEPHEIC CBOMCTBa OKCHJIa U THAPOKCHAA
AJIIOMUAHUSL.

Wene3o: monoxenne B [leproanIeckon CHCTEME XUMMYECKHX 371eMeHTOB /1.
. MenneneeBa, CTPOSHHE aToMa, HAXOKICHUC B npupone. Puspueckue H
XHMMAUYECKHUE CBOMCTBA Xeje3a. OKCHIBl, THAPOKCUIBI U COJIM XKEIC3a (II) u xene3a
(ITI), ux cocTaB, CBOHCTBA U TIONyIEHUC.

Xumuueckuii IKChepuMenm:

03HAaKOMJIeHMe ¢ ofOpasllaMM MeTalioB H CIUIaBOB, ux (QU3N4eCKUMH
CBOJMCTBAMH, HM3ydYeHHe  pe3yIbTarToB  KOPPO3HH MeTaioB  (BO3MOXHO
JCIIONIB30BAHAE BUAEOMATEPHANIOB), ocobeHHOCTe!l B3aMMOJIEHCTBUA OKCHIA
Kanbl¥sd ¥ HATpusi C BONOH (BO3MOXKHO MCTIONb30BAHME BUIEOMATEPHAIIOB),
JiCCIIeIOBaHKe CBOMCTB JXKECTKOH BOMBL, TPOLECCa TOpeHUs JKeje3a B KHCIOpOAe
(BO3MOXHO ~ MCIOJIE30BaHUC BHJIEOMATepHaioB), MPU3HAKOB  MPOTEKAHUA
KaYeCTBEHHBIX PEaKlyil Ha MOHBI: MarHus, KalbLd, ATIOMUHHS, LUHKA, XKeje3a
(I1) u xene3a (I1I), menu (II), naGmoieHye ¥ OMMCAHNE IPOLECCOoB OKpaIlUBaHUs
[aMeHY WOHAMM HaTpus, Kalud W Kajlbluid (BO3MOXXHO ~MCIIOJIE30BaHNE
BHIEOMATEPUAIIOB), MCCIICNOBAaHUEC aM(OTEpPHBIX CBOWCTB MIAPOKCHIA AIFOMUAHHUS
¥ TUIPOKCHJA IIMHKA, PEIICHUC 3KCIIEpMMEHTAIIBHBIX 33/1a4 10 TEME «Baxuenumme
METaJUIBI ¥ KX COCTUHEHUD).

XuMus ¥ OKpysKalomias cpeaa

BemecTsa B Marepuailsl B OBCeHEBHOM JXKM3HU deloBeka. besomachoe
HCIIONB30BAHUE BELIECTB M XUMHYCCKHUX peakuuit B GbiTy. IlepBas MOMOIIb TPH
XUMHAYECKUX 0XOTraX U OTpaBICHUAX.

Xumudeckoe 3arpi3HEHHe OKpYKarolled Cpelbl (npezenbHas [AOMyCcTUMAs
KOHILIEHTpALMs BEIIECTB, Aajee — [1/IK). Ponb X¥MKHU B PEILICHUH 9KOJIOTUIECKUX
npobieM.

Xumuueckuii IKChepUMEHM:

p3yueHue oOpa3lioB MaTepHaloB (CTEKJIO, CIUIABbl METAJLIOB, IOTMMEPHBIC
MaTepHabl).

MeascnpeomemHtbole C6A3U




Peanuzalus MEXIPEIMETHbIX CBA3ed MpU H3YHCHHUM XUMUU B 9 knacce
OCYLUECTB/IACTCA depes JCTIONb30BaHMe Kak OOUIMX eCTECTBEHHO-HAY4HBIX
MOHSTHIA, TAK 1 TIOHATHHA, SBISIOMIXCA CHCTEMHBIMU ZI7TA OTAENBHBIX MPEIMETOB
eCcTeCTBEHHO--HAy4HOr 0 LIMKIIA.

O61ue ecCTECTBEHHO-HAYYHBIC MOHATH: HayuHbIi (aKT, TMIOTE3a, 3aKOH,
TeopHs, AaHAIU3, CHHTES, KIaccuuKaiys, MepHOAUIHOCTD, HaOJII0ICHUE,
SKCIIEpHMEHT, MOJIEIUPOBAHUE, H3MEPECHHS, MOJeNb, SBIEHHME, IAPHUKOBBIM
3@ eKT, TEXHOJIOTHA, MATEPHAIBL.

duspka: Marepus, aToM, OJIEKTPOH, IPOTOH, HeHTpOH, HOH, HYKIHUI,
M30TOMNBI, PaJUOAaKTUBHOCTb, MOJICKYJIa, SNEKTPUYECKUi 3apsij, MPOBOJHMKH,
MOy IPOBOJHHKH, ~AUJIEKTPUKH, hoTOdNIEMEHT, ~ BELIECTBO, TeNO, 00BEM,
arperaTHOE COCTOSHUe BelecTBa, ras, pacTsop, pacTBOPUMOCTb, KPHCTAITMYCCKas
peléTKa, CIUIaBpl, GU3MYECKHue BETUHHHBL eIMHULIBl U3MEpPEeHHs, KOCMUYECKOe
IPOCTPAHCTBO, TLIAHETHI, 3BE3/BI, CouHue.

Buosorusi: (HOTOCHHTE3, IbIXaHUE, 6uocepa, IKOCHCTEMA, MHHEPABHBIC
yI0GpeHys, MUKPO3IEMEHTE], MaKpOIIEMEHTEI, nuTaTeJbHBIE BELIECTBA.

[eorpapusi:  aTMoCchepa, rugpocdepa, MHHEpaibl, TOpHBIC TOPOIEL,
[1OJIe3HbIE MCKOIIaeMbi€, TOILUIMBO, BOAHBIC PECYPChI.




IUIAHUPYEMBIE PE3VJIBTATDBI OCBOEHHUSI ITPOrPAMMBI no
XMW HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JJMYHOCTHBIE PE3VJBTATbBI

JIuuHOCTHBIE pe3yJNbTaThl OCBOCHHUA IIporpaMMbl  OCHOBHOT'O o01iero
06pa3oBaHus JOCTHIAlOTCA B xoe OOyueHWs XMMHUH B CIUHCTBE y4eOHOH |
BOCIIUTATENBHOM JESATENBHOCTH B COOTBETCTBHA € TpaauLOHHBIMH poccUiCKUMU
COLIMOKYJIBTYPHBIMH 1 JlyXOBHO-HPaBCTBEHHBIMH [IEHHOCTSIMH, IIPUHATBIMH B
obLiecTBe INpaBHiaMd U HOpMaMH IOBeJICHAUS ¥ CMOCOOCTBYIOT MporeccaM
caMOIO3HAHMS, CAMOPA3BUTHS ¥ CONHAIN3AHH 00y4aroLIMXCH.

JIMUHOCTHBIE  PE3yNbTaThl  OTpaXaloT FOTOBHOCTE  OOy4aroIIuXcCs
PYKOBOZICTBOBATBCA CHCTeMOM TO3UTHBHBIX IIEHHOCTHBIX OpUEHTAlMHA H
pacIIEpeHHe OTbITa JeATeNBHOCTH Ha eé OCHOBE, B TOM YHCJI€ B 9aCTH:

1) NaTpHOTHYECKOro BOCHHTAHMSL:

[{EeHHOCTHOT'O OTHOIIEHMS K OT€UECTBEHHOMY KyJIETYPHOMY, UCTOPHIECKOMY
¥ HaydHOMY Hacje[uio, NOHMMAaHUs 3HAUEHUS XMMHUYECKOM HayKd B JKHU3HH
COBpPEMEHHOTo OOIIEeCTBa, CIIOCOGHOCTH BJIAETh JOCTOBEPHOH uHpopMaLuen o
MepefoBbIX AOCTIKEHUAX M OTKPBITHSIX MHPOBOH H OTeYeCTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 06 ycTpoicTBe MUpa U 00111eCTBa;

2) rpa)AaHCKOro BOCIUTAHHUA:

Mpe/iCTaBICHHA O COLMAIBHBIX HOpMax M I[paBUJIax MEXJIMYHOCTHBIX
OTHOIIEHUM B KOJUJIEKTHUBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 0O11IECTBEHHO
MOJIE3HOH, yqeGHo-nccnenOBaTenbcxoﬁ, TBOpYECKOM W JIpyrMX — BUIaX
JIEATENLHOCTH, TOTOBHOCTH K pasHOOOPa3HOH COBMECTHOM MESATEIbHOCTH IIPU
BBIIONHEHWH y4YEOHBIX, IO3HABATCIBHBIX 3aja4, BHIMIONIHEHHH XHMHYECKHX
3KCIIEPUMEHTOB, CO3IaHIH y4eGHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOITOHUMAHHUIO
4 B3aMMOIOMOIIA B Ipolecce ITOH y4eOHOM JAeATeNBHOCTH, T[OTOBHOCTH
OLCHMBATh CBO& TIOBENCHWE M IOCTYIIKH CBOMX TOBapumiedl ¢ TO3UIMU
HPABCTBEHHBIX U NPaBOBBIX HOPM C y4&TOM OCO3HaHHA [TOCJIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOr0 MO3HAHMUS!

MUpPOBO33pEHHECKHE MPEACTABICHAST O BelecTBe ¥ XUMUYECKOM peaKIuy,
COOTBETCTBYIOLIE COBPEMEHHOMY YPOBHIO pa3BUTHsI HayKd M COCTaBJIAIOLINE
OCHOBY ISl TIOHMMaHHUS CYyIHOCTH Hay4HOM KapTHHBI MHpa, npezcTaBiesus o6
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs TIPHUPOJIBI, B3aMMOCBS3IX 4esloBeKka ¢
TIPUPOHON CPEIOH, O PO XHMHH B [IO3HAHHM DTUX 3aKOHOMEPHOCTEH;

[T03HaBaTEIbHBIC MOTHBBI, HallpaBICHHbIC Ha NoJIy4eHre HOBBIX 3HAHHUM T10
XUMUHM, HEOOXOMUMBbIe I 0OBICHEHHsT HAOMIONAEMBIX IPOLECCOB H SIBJICHUHY,
IO3HABATENbHOM, MHGOPMAIIMOHHON H YUTATENbCKOM KyJIBTYpBI, B TOM HHCIIE
HABBLIKOB CAMOCTOSTENHHOM paboThl C yueOHBIMH  TEKCTaMH, CIIpaBOYHOM




NUTEpaTypol, AOCTYNHBIMH TEeXHUYECKUMU CpPEeACTBAMH uHGOpPMaILIMOHHBIX
TEXHOJIOT U,

uHTEpeC K OOyYeHHIO M IO3HAHHUIO, mo603HATENBHOCTh, TOTOBHOCTE H
crnocobHOCTE K caMo0Opa30BaHMIO, MPOEKTHOM | UCCIIeI0BATENIBCKOM
HAeSTeNbHOCTH, K OCO3HaHHOMY BBIOOpY HANPaBJICHHOCTH W yPOBHA o0yuyeHus B
HaJIbHEUIIEM;

4) popMupOBaHHS KY/IbTypbl 310POBb:

OCO3HAHME IIEHHOCTH JKH3HH, OTBETCTBEHHOIO OTHOLUEHUS K CBOEMY
3[0pOBBIO, YCTAHOBKH Ha 30pOBbIi 00pa3 XU3HH, OCO3HAHHE MTOCJEACTBUN U
HeNpUATHE BPEAHBIX NPUBBIYCK (ynoTpeOnenus alkoros, HapKOTHKOB, KypeHus),
HEeoOXOMUMOCTH CcOOJIoieHUs  MpaBul Ge30MacHOCT INpH obpalleHun C
XUMHYECKMMH BELECTBaMU B ObITY U peaybHOM XKHU3HH,;

5) TPyAOBOro BOCIIMTAHHA:

MHTEPEC K NPaKTUIECKOMY U3yICHHUIO npodeccuii u TpyAa pasIuyHOro poaa,
yBa)KeHHe K TpyIy M pesyjbpTaTaM TpYZOBOH JIeSTENBHOCTH, B TOM YHCcJIe Ha
OCHOBE IIPUMEHEHHUsI NPEAMETHbIX sgaHMi TI0 XHUMHH, OCO3HAHHBIH BEIOOD
MHIUBUAYATBHON TPaeKTOPHH MPOJOIDKCHIS o6pazoBaHus C y4ETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, 00IeCTBEHHBIX UHTEPECOB U noTpeOHOCTEH,
yCHeIHon npodeCCHOHATIBHON NeATEBHOCTH U pa3BUTHSA HeOOXOAUMBIX YMEHUH,
FOTOBHOCTE aJalITUPOBATHCA B npodeCcCHOHATBHOM CPene;

6) KOJIOrH4eCKOro BOCHUTAHHUS:

AKOJIOFHUYECKH IiejiecoobpasHoe OTHOLICHHWE K IMPHPOIC KaK MCTOYHUKY
KM3HM Ha 3eMiie, OCHOBE €€ CyILeCTBOBaHHs, TOHUMAHNC [IEHHOCTH 3710pOBOTO U
GezormacHoro obpasa KHU3HH, OTBETCTBCHHOC OTHOILLEHHE K COOCTBEHHOMY
dusrueckoMy M TCHXHYECKOMY 3JI0pOBBIO, OCO3HAaHHE LEHHOCTH COOJIIOICH U
npaBui 6e301aCHOTO NOBEACHHUS IIPH pabote ¢ BEIIECTBAMH, a TAKXKE B CUTyaLUsX,
YTPOXKAIOIIMX 30POBBIO ¥ JKU3HHU JIOJIeH;

CIIOCOOHOCTH TPUMEHSATH 3HAHMA, MOJTy4aeMble IPH U3y4YeHUM XUMHUH, IS
peleHus 3a/1ay, CBA3aHHBIX C OKpY>Karollen IIPUPOJHOH CpeNoH, I MOBBIILICHHS
YpOBHSA 9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HAHHUA rI00AJIBHOTO  XapakTepa
9KOJIOTMYECKUX MpoGiieM M MyTed HX pelleHH:A [IOCPEACTBOM METONOB XWUMHHU,
3KOJIOFMYECKOr0 MBIILIEHHS, YMEHUSI PYKOBOACTBOBATHCHA MM B TI03HABATEJILHOM,
KOMMyHI/IKaTI/IBHOﬁ ¥ COLMAJIBHOM IIPaKTUKE.

METATNIPEJAMETHBIE PE3YJIBTATDHI

B cocTaBe MeTalmpeIMETHBIX pe3yIbTaTOB BBIACIAIOT 3Ha4YUMble IS
GopMupoBaHUs  MHUPOBO33PCHHUA oOlieHay4YHble TTOHATHA (3akoH, Teopus,
NPUHLUI, THIIOTE3A, dakT, cUCTeMa, MPOLECC, IKCIEPUMEHT U Jpyroe.), KOTOpPBIE
FICTIONIB3YIOTCS B €CTECTBEHHO-HAYdHBIX yueGHBIX TpeIMeTax W TO3BOJIAOT Ha
OCHOBE 3HAHMH M3 JTHX NPEAMETOB (pOpMUPOBATH npeAcTaBiIeHne o LEJIOCTHOM




v

Hay4HO¥ KapTHHE MUpa, ¥ YHHBEPCATHHBIC yueGHbIe JeHCTBUs (TI03HABATEBHEIS,
KOMMYHMKATUBHBIE, pEryIATHBHEIC), KOTOPHIC 06ecrieyrBalOT (POPMUPOBAHKE
WH—IM@ML&QL# &aﬁgwé}m

JEATEeBHOCTH.

Ilo3naBaTebHble YHHBEPCAJIbHBIC y4eGHble 1efCTBHS

BazoBble Jornyeckne aeicTBus:

yMEHHUs WCMONB30BaTh npUEMBI JIOTMYECKOro MBIIIICHHA Ipd OCBOCHUH
3HAHMiA: PACKPHIBATh CMBICT XUMHIECKHUX MOHATUH (BBIACIATh X XapaKTEPHbIC
NpU3HAKY, YCTaHABIMBATh B3aHMOCBA3L ¢ IpyruMH MOHATHSIMH), MCIIOJIB30BAThH
[MOHSITHUS IS OOBSACHEHUS OTAC/IBHBIX (haKTOB U ABJICHUH, BBIOMpATh OCHOBaHUSA U
KpUTEpUH IS KIacCH(UKALMY XMMHUYECKHX BEIICCTB 1 XAMHYECKUX PeaKlui,
yCTaHaBJIUBAaTh NPUYMHHO-CIIEICTBEHHBIE CBA3H MENILY 0o0BEeKTaMU H3Yy4YeHUS,
CTPOMTH JOTUIECKHE PacCyKICHHA (MHEYKTUBHBIE, AeTyKTUBHBIC, 11O aHAJIOTUN),
[eNaTh BHIBOJBI M 3aKIF0YCHUS;

yMeHHe MPUMEHSTh B TIPOLECCE No3HaHUS TOHATUA (IpeAMETHbIC H
MeTanpeIMeTHBIE), CHMBOJIMYCCKUE (3HAKOBBIE) MOJIEIIH, UCTIONB3YEMBIC B XUMUH,
npeo6pa3oBbIBaTh IWHPOKO NPUMEHACMBIC B XMUMHAM MOAEIbHbIC NMPEACTaBICHUA —
XUMHYECKHN 3HaAK (CHMBOJI >neMeHTa), XuMudeckas ¢opmyna H ypaBHEHUE
XUMWYECKOM peaklyy — Ipy pelieHAn yueGHO-TI03HaBaTeNBHbIX 3a1at, C y4u€TOM
ATHX MOJEJBHBIX NpeCTaBleHUH BBIABIATE U XapaKkTepu30BaTh CYIIECTBEHHDIC
IIpU3HAKH U3yJaeMBbIX 06BEKTOB — XMMUYECKUX BELIECTB ¥ XUMHICCKUX peakiLui,
BRISBJIATH  OOIMEe  3aKOHOMEPHOCTH, IIPMYMHHO-CNIEICTBEHHbIE  CBASA U
POTHBOPEYMS B U3y4aeMbIX IPOLECCaX 1 SBJICHUAX.

Ba3oBble HCCIEN0BATEIbCKHE JeHCTBHSI!

yMeHHe HCIIOJB30BaTh MOCTABICHHBIC BOTIPOCH B KayecTBE HWHCTPYMCHTA
[O3HAHMS, @ TaKKe B KayecTBe OCHOBBI U1 opMUpOBAHUs THIOTE3BI TIO
npoBepKe NPaBUIBHOCTH BHICKA3BIBACMBIX CYX/IeHHMH;

npuoOpeTeHre OnbiTa IO TIAHHPOBAHUIO, OPTaHW3allM¥ M MPOBEACHHIO
yUEHUYECKHX ~OKCIEPUMEHTOB, YMCHHE HabaoaTh 3a XOJOM IIpolecca,
caMOCTOSTEBHO MPOTHO3MPOBaTh €ro pe3ysbTar, hopMyrpoBaTh 0GOOIICHAS
BBIBOJIBI 10 Pe3yJIbTaTaM NPOBEASHHOrO OIbITA, {CCleIOBaHUsA, COCTABIATh OTYET
0 MpOJIEJIaHHOM paboTe.

PaGora ¢ nudopmauueii:

yMeHHe BHIOWpATh, AHANMZMPOBATE M MHTEPIPETUPOBATh UH(POPMALHIO
pasNUYHBIX BUIOB U hopM TIpeJCTABNICHHUS, IOIYHACMYIO 13 pa3sHBIX MCTOYHUKOE
(Hay4HO-TIOITyJISpHAs  JIUTEpaTypa KUMHYECKOTO COIEepXaHus, CIPaBOYHBIC
nocoOusi, pecypcsl UuTepHeTa), KPUTHYECKH OLCHHUBATH POTHBOPEYUBYIO ¥
HEIOCTOBEPHYIO HH(OPMAIIHUIO;




yMeHHE MPUMEHATh PasTUiHBIC METOLB 1 3aIIpOChl TIpU TOUCKE U otbope
pH(pOpPMAlLMM M COOTBETCTBYIOIIMX J@HHBIX, HEOOXOMMMBIX VIS BBIIOTHCHHA
y4e6GHBIX U NMO3HABATENbHBIX 3a/1aY OIpeeNEHHOro TUIIA, npuoOpeTeHne OMNbITa B
00JIacTH  HCIOJIB30BaHUA MH(POPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
OBJIaJIcHHe KyNbTyPOii aKTHBHOTO HCTIONB30BAHAA pa3IMYHBIX IOUCKOBBIX CHCTEM,
caMOCTOSTENBHO BEIOUPATh ONTUMAIBHYIO (hopMy TIpeACTaBICHHUS nH(OpMaLVHU U
WUTIOCTPUPOBaTh pellacMble  3a/adu HEeCJIOKHBIMM CXeMaMH, AuarpamMmami,
npyrumu GopmMamu rpaduKy ¥ X KOMOUHALAAMM,

yMeHVe KCIONB30BaTh M aHAMM3UpOBaTh B IMponecce y4eOHOH W
yicciieJOBATENIbCKOM JeATEIbHOCTH WH(GOPMALKIO O BJIMSHHH NMPOMBILIICHHOCTH,
CeNbCKOrO XO3SHCTBAa M TPAHCIOPTa Ha COCTOSHHE OKpYXaloLeH TPUPOAHOH
Cpenbl.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE y4yeOHbIe JeACTBUS:

yMeHMsI 3a/1aBaTh BOIPOCH (B xoze nuanora H (MM) AUCKYCCHH) TIO
cymectBy ~ OOCYXHaeMOH  TEMEI, dopMynupoBaTh ~ CBOM  TIPEIVIOKEHUI
OTHOCHTEFHO BHIIIONHEHHUS IPeIOKEHHON 3a1a4H1;

YMeHMs ~ TpPEJCTaBIATh  MONYUCHHBIC pe3yJbTaThl 103HABATENIbHOM
JeATENBHOCTH B YCTHBIX M MHUCBMCHHBIX TexcTax; [eNaTb MPEe3eHTalNIo
pe3yJBTaToOB BBINONHEHHUS XMUMUHYECKOTO skcriepuMeHTa (1aGopaTopHOro ONbITA,
11a6opaTOpHO# PaGOTHI IO MCCIIEAOBAHUIO CBOJCTB BELIECTB, yUeOHOr0 MPOEKTa);

yMeHHs y4eOHOro COTPYIHHYECTBa CO CBEPCTHUKAaMH B COBMECTHOM
[O3HABATENHHOW M  HMCCIENOBATENBbCKOH  NEATCIbHOCTH npyd  pElIeHUH
BO3HMKAIOMHUX NpOOJIeEM Ha OCHOBE Y4ETa O6IIMX HMHTEPECOB M COITIacOBaHUA
nosunuil (o6cysxkaeHus, oGMeH MHEHUSMHU, «MO3TOBBIC IITYpPMBI», KOOpAUHAIINA
COBMECTHBIX JEHCTBHI, ONpeJeleHue KpPUTESPUEB TIO OLIEHKE KauecTBa
BEITIOJIHEHHOM paboThI U APYTHE).

PeryasiTHBHBIE YHHBepCAIbHbIC yueGHbIE JeACTBHSA:

YMEHHE CaMOCTOSTENBHO ONPEIEATS LEIH NeATeNbHOCTH, IUIAHUPOBATh,
OCYIIECTBIATh, KOHTPOJIMPOBATh U IpH HEoOXOIUMOCTH KOPPEKTHPOBATh CBOXO
JeATeNbHOCTh, BBIOUpATh Hanbonee 3 heKTUBHBIE CTIOCOOBI PEIICHHS y4eOHBIX U
103HABATEIbHBIX 3aJad, CaMOCTOATENLHO COCTABIATE HWIH KOpPEKTHUPOBATh
TIpeUIOKEHHBIH  aJITOPUTM IedcTBUi TIpY BBHINOJHEHNH 3aflaHui ¢ Yy4ETOM
MOJTyYeHHsI HOBBIX 3HAHUH 06 W3yuaeMBIX OOBEKTax — BEIECTBaX M PEaKlHiX,
OLCHMBATh COOTBETCTBHE IOJyYEHHOTO pe3yjbTaTa 3asgBJICHHON L€, yMEeHue
MCIIONB30BATh ¥ AHATM3MPOBATh KOHTEKCTH, TIpeAaracMble B YCIIOBHH 3a/IaHHH.

NPEAMETHBIE PE3YJbTATbI

B cocTaBe IpeAMETHBIX pPe3yJIbTaTOB IO OCBOCHHIO 00513aTeNBHOTO
COZIEP)KaHUs, YCTaHOBJIEHHOT'O JaHHOH (enepanbHON pabodei IpOrpaMMOH,
BBILCIAIOT: OCBOGHHBIE OOYydYaromUMUCS HAy4HbIC 3HAHHA, yMeHHsI U CIOCOOBI




NEUCTBU, crnenubuyeckue s NpeAMETHON obnmactu «XUMHUA», BUIOBI
NeSTeNbHOCTH  T10  IIOJIYHCHHIO HOBOIO 3HAHHS, €ro HUHTEPNpCTalKH,
npeo6pa3oBaHMIO H NIPUMEHEHHIO B pa3IYHBIX YUEOHBIX M HOBBIX CHTYAllUsX.

K koHIy o6ydeHus B 8 Kjiacce peMETHRIC pe3y/bTaThl Ha 6a30BOM yPOBHE

JIOJDKHBI OTpaXaTh COPMHUPOBAHHOCTE Y 06y4aloLIXCs yMEHUH:

e pacKpHIBaTh CMBICT OCHOBHBIX XUMHAYECKUX TOHATUH: aTOM, MOJICKYIa,
XUMHUECKUH 3JIEMEHT, MPOCTOe BEUIECTBO, CIOXKHOE BelleCTBO, CMECh
(omHOpOIHAS U HeOZHOPO/IHAs), BalleHTHOCTb, OTHOCHUTEJIbHAs aTOMHas 1
MOJIEKYJIApHAs Macca, KONHYECTBO BEILECTBA, MOJIb, MOJIIpHas Macca,
MaccoBas J0JIs XUMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISPHEINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHue, COJIb, 3JIEKTPOOTPULIATENBHOCTD, CTEIICHD
OKWCJIEHUS, XMMHYecKas peaxuus, KracCUUKALKs PEaKiui: peaKuyu
COe/MHEHNs, PpEaKIMy pasoXKeHHs, PeaKIun jaMelleHns, peakluu
o6MeHa, 5K30- U SHAOTEPMHUYCCKHE peaKliH, TerioBoil 3QPeEKT peakuuu,
A0po aToMma, 9TEKTPOHHBIN CIIO¥M aToMa, aTOMHafd opburainb, paguyc
aToMa, XUMUYecKas CBfA3b, MOJIApHAsA U HEIOJSpHAA KOBaJIEHTHasl CBS3b,
MOHHAsl CBf3b, WOH, KATHOH, aHHOH, PacTBOp, Maccosas NOJA BellleCTBa
(npoLieHTHAs KOHLIEHTpalKs) B paCTBOPE;

e WUIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHWUYECKUAX TIOHATHH U
IIPUMEHSATH 3T TIOHATHSA NPY OMMCAHUH BEILECTB U X MPEBPAILCHHH;

. JCIOJB30BaTh XMUMMYECKYI0 CHMBOJNMKY Ui COCTaBIICHHA bopmyn
BEIIeCTB ¥ ypaBHEHUM XUMHIECKUX peaxIui;

e OIpENENATH BANIEHTHOCTH aTOMOB 3JICMEHTOB B OUHAPHBIX COCANHEHUSX,
cTerneHb  OKUCJIEHWS  JJIEMEHTOB B OUHApHBIX  COEIUHEHUsX,
TIPUHAUIEXKHOCTh BEIECTB K onpeleNéHHOMY KIIaccy COENUHEHUN 110
dopmynam, BHUA XUMHUUECKOl CBSA3UM (KOBAJIEHTHas M WOHHAas) B
HEOPraHHYECKUX COCAUHEHHUSX; ' |

e pacKpbIBaThb CMBICH [Teprogu4eCKOro 3aKOHa . WU. Menneneesa:
JIEMOHCTPHPOBaTh ITOHMMaHKE TIepUOANIECKON 3aBUCHMOCTH CBOWMCTB
KUMUYECKMX DJIEMEHTOB OT HX IOJIOXKCHHS B [epuoAnYEecKON CHCTEME,
3aKOHOB COXPAHEHHMs MacChl BELIECTB, NMOCTOSHCTBA COCTABA, aTOMHO--
MOJIEKYJISIPHOTO YYEeHHs, 3aKOHa ABoragpo;

. ONKCHBaTh M XapaKTepu3oBaTh TaOIHIHYIO dbopmy Ilepuomuueckoit
CHCTEMBI XMMHUYECKHX OJIEMEHTOB: pasiu4aTh TOHATHA «TJaBHAst
noarpynna (A-rpynna)» u «roGounas moarpynna (B-rpymma)», Manse H
GoNplINe MEPUOSBl, COOTHOCHUTDH 0603HaUeHUs, KOTOpble HMEITCI B
tabmuue «[lepuoamueckas CHCTEMa XUMHHUECKUX snrementos . WM.
MeHpeneeBa» C UHCIOBBIMH XapaKTEPHCTHKaMH CTpPOEHMs aTOMOB




XAUMAYECKIX DJIEMEHTOB (COCTaB M 3apsA AApa, oblee 4uCiIo JIEKTPOHOB
H pacrpeieNeHre HX M0 JNEKTPOHHBIM CIIOSIM);

« KIacCH(HUIMPOBATh XUMHYECKUC SICMEHTEL, HeopraHUYeCKue BELIECTBa,
XUMHAYecKue peakiuu (mo 4Yuciy ¥ CoCTaBy y4acTBYIOIMX B PEAKIUK
BELIECTB, 1O TEIIOBOMY dbDEKTY);

e XapaKTepHU30BaTh (onuchIBaTh) OOIIME XMUMUHCCKHE CBOMCTBa BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAL ONMCcaHue NPUMEpPaMH MOJIEKYJIPHBIX
ypaBHEHUH COOTBETCTBYIOLIMX XUMHYECKUX PeaKLit;

« MPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBHCHMOCTH OT UX KaueCTBEHHOTO
cocTaBa, BO3MOXHOCTH TIPOTEKaHHs XUMMHYECKHX npeBpalieHui B
pa3IUYHBIX yCJIOBUAX;

. BLIUMCHATH OTHOCHUTENBHYKO MOJCKYJSApHYIO H MOJISIPHYIO ~ Macchl
BEIECTB, MACCOBYIO [ONIO XUMHIECKOTO sjeMeHTa 10 Qopmyie
COeMHEHNS, MAaCCOBYIO JIOJIO BeleCTBa B pacTBOPS, NPOBOAUTE PAcUETh
110 YPaBHEHMIO XUMUYECKOH peaKLM;

o« TPUMEHSTH OCHOBHBIE OTCPALNH MBICJIUTENIHOM JesATeJIbHOCTH — aHaju3
M CHUHTe3, CpaBHeHHe, 00Oo0LIeHHe, CHCTEeMATH3ALMIO, KJIaCCH(HUKALAIO,
BBISIBIICHHE MPUYMHHO--CIIEICTBEHHBIX CBs3ell — JUIS M3y4eHUs CBOWCTB
BeIECTB M XMMHMYECKMX peaKLuh, eCTeCTBEHHO-HAayYHBIE€ METOMbI
[IO3HAHHS — HAOIIOfieHue, W3MepeHHe, MOJENMPOBAHHUC, HKCIIEPUMEHT
(peaybHBIA U MBICJIEHHBIH);

e clemoBaTh  IIpaBuiaMm  IOJIb30BaHHNS XUMHYECKOM  mocyaod |
naGopaTopHbiM 000pYZOBaHHEM, a Takke npaswiaM oOpauleHds ¢
BelecTBAMM B COOTBETCTBMM C HMHCTPYKHMAMH TIO BBITIOJTHEHHIO
aGOpaTOPHBIX XMMHYECKUX OIBITOB TIO TONy4eHUI0 ¥ COOHpPaHHUIO
razoo6pa3HEIX BellecTB (BOJOpoAa H KUCJIOpOAia), ITPUrOTOBJICHHUIO
PacTBOPOB C OIpEENEHHOH MaccOBOM HoJie pacTBOPEHHOI'O BEIICCTBA,
MaHApOBaTh ¥  NPOBOJUTH  XUMHYECKUC 9KCIIEPUMEHTHI  TI0
pacro3HaBaHMIO PacTBOPOB 1esioueil ¥ KMCJIOT C MOMOIIBIO HHMKATOPOB
(takMyc, beHondranert, METHIOPaHX ! JpyTHe).

K koHIly o0yueHus B 9 Kaacce MpeAMETHBIC pe3ynbTaThl Ha 6a30BOM ypOBHE

JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Yy 06YYarOLIMXCA YMEHHUH:

o PDAacKpBIBaTh CMBICI OCHOBHBIX XHMHUHYECKHX MOHATHH: XUMUUECKUH
37eMEeHT, aTOM, MOJeKyja, HOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO,
CIIOHOE BEIIECTBO, BAJIEHTHOCTD, 3IEKTPOOTPHIATEILHOCTE, CTENIEHb
OKHCJICHHs, XUMHYECKas peaKiysi, XUMUIeckas CBiA3b, TeroBoil 3G GeKT
peakuuy,  MOJb, MOJSIpHEIM ~ OOBEM,  PacTBOp, — JNEKTPOJIHUTLL
HedNEKTPOIHTEI, JIEKTPOIUTAYECKAs MUCCOLMALIIA, peakuiu HOHHOTO
OGMeHa, KaTaIu3aTop, XUMU4ECKoe PaBHOBECHE, obpatuMble U




HeoOpaTHMbie PeaKuuy, OKHCIIUTEILHO-BOCCTAHOBUTENbHBIC ~peaKIlny,
OKHUCJIUTEIIb, BOCCTAHOBHUTCIIb, OKHMCJICHHEC " BOCCTAHOBJICHHUC,
AJJIOTPOIIHS, aM(OTEPHOCTh, XUMHUIECKasd CBA3D (koBaneHTHas, HOHHAs,
MeTauImdecKas), KpHUCTaluIMiecKad pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XMMHMYECKOM peaKiuH, npefenbHo  JOIYyCTHMAsA
xornenTpanus I1JIK BemecTsa;

MIUTIOCTPUPOBATh B3aUMOCBA3h  OCHOBHBIX XAMAYECKUX TOHATHHA H
IIPUMEHSTH 3TH [IOHATHS PH OTMCAHIH BEIIeCTB ¥ WX MPEBPALICHUH;
HCIIONB30BATh XMMHYECKYIO CHUMBOJIUKY UL cocTaBleHusl POpMyII
BELIECTB ¥ yPAaBHEHUH XUMUIECKUX peaxLuif;

onpeeNsTh BAICHTHOCTD U CTEICHD OKUCJICHHUSI XUMHUUECKUX 3JIEMEHTOB B
COENMHEHHAX pa3jIf4YHoro CoCTaBa, NPUHAIEKHOCT  BEIIECTB K
onpeAenEHHOMY KJIaccy coeqWHeHUH MO (QopmylaM, BUA XMMHYECKOH
cBsi3d (KOBaJIeHTHas, WOHHad, MeTajyihyecKkas) B HEOpraHH4eCKuX
COeIMHEHHX, 3aps] MOHA IIO xumudeckoi dopMyiie, Xapakrep Cpelbl B
BOJHBIX pacTBOpax HEOPraHWIeCKhX COEIMHEeHHH, THII KPUCTATAYECKON
peLETKY KOHKPETHOTO BEIICCTBA,

pacKpbIBaTh CMBICI [TepronYECKOro 3aKOHA . U. Menpeneesa u
JIeMOHCTPUPOBaTh €ro IOHUMAHHC: ONMCHIBATE M XapaKTepHu30BaATb
Tabnuunyo GopMy TTeproAMYeCcKOl CHCTEMBbI XUMHIECKUX 3JIEMEHTOB:
pasni4aTh MOHATHA «rJaBHAA noarpynmna (A-rpynma)» H «1moOouHas
noxgrpynmna (B-rpynna)», Maisie H GoNbIIAE IEPHOABI, COOTHOCUTH
o6o3HayeHus, KOTOphble HKMEIOTCI B TIEPUOIECKON tabnuue, ¢C
YUCIOBBIMA  XapaKTepUCTHKaM{  CTPOEHHMs  aTOMOB XUMUAYECKUX
sneMeHTOB (cocTaB H 3apsal AApa, obmee 4YHCIO 3JIEKTPOHOB U
pacrpefeieHde = MX M0  OJIeKTPOHHBIM cnosiM), OOBSCHATh OOLIME
3aKOHOMEPHOCTH B M3MEHCHHH CBOMCTB SJI€MEHTOB M MX COSIUHEHHH B
rpezenax MajblX [MepuosioB U TIABHbBIX MOATPYIII C y4€TOM CTPOCHUS HX
aTOMOB,

KIacCH(UIMPOBATh XHUMUIECKIE SIICMEHTE, HEeOpraHUYEeCKHe BEIECTBA,
XAMHMUYECKHE peakuuy (1o 4HCITy U COCTaBy yJacTBYIOIIMX B PEaKIMH
BeILIECTB, IO TEIUIOBOMY 3 dexty, N0 M3MEHEHHUIO CTeIleHel OKHUCJICHUs
XHUMHUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (omuchiBaTh) obuwme U crienupuyUecKie XUMUYCCKUEC
CBOWCTBA TPOCTBIX M CIIOXHBIX BEIIECTB, NMOATBEpXAas ONUCaHHe
TIpEMEpaMH MOJIEKYJIAPHBIX U HMOHHBIX ypaBHEeHHH COOTBETCTBYIOIIMX
XMMHUECKUX peaxlui;

COCTaBJIATh YpaBHEHUSA 3EKTPONMTHYECKON  IMCCOMAH  KUCIOT,
miesouel U cojiei, MOJIHbIE U COKpaUiEHHBIEC yPaBHEHUA peaxiii HOHHOI0




obMeHa, ypaBHEHMA peakiyif, MOATBEPXKAAIOMMX CyLLIeCTBOBAHHUE
FGHCTHHGCKOﬁ CBS3U MEXIY BeleCTBaMHU pa3IMIHBIX KJIacCOB,
pacKpbIBaTh ~CYIIHOCTDH OKUCITHTEIHHO-BOCCTAHOBUATEIBHBIX peakuui
IOCPEICTBOM COCTABIICHHS JJIEKTPOHHOTO fajiaHca TUX PEaKLIHi;
POTHO3MPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHHA,
BO3MOYKHOCTH TPOTEKaHUs XHMHYECKAX IpeBpallleHuit B Pa3iNHbIX
YCIIOBHSAX;

BEIYMCIATH OTHOCHTENBHYHO MOJICKYJIApHYIO 1 MOJISIPHYIO ~ MacChI
BEIECTB, MACCOBYIO [ONI0 XHMHYECKOTO sneMeHTa 1o (opmyne
COeIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBa B PACTBOPS, IPOBOAUTE PACUETHI
[10 YPaBHEHMIO XHMHYECKOH PEaKI1;

cobmomaTh ~ IpaBuila  MOJB30BAHHUA XUMHAYECKOH ~ mocyaod H
naGopaTopHBIM  OOOpYAOBAaHHEM, a TaKKe mpaswia oOpallenust ¢
BellecTBAMH B COOTBETCTBHM C MHCTPYKLMAMH TIO BBITOJIHEHHIO
1aGOPATOPHBIX XMMMYECKUX OIBITOB  TIO MONy4EHUI0 M COOUPAHHIO
ra3006pa3HpIX BElEecTB (aMMHaKa U YTICKUCIOTO rasa);

IPOBOJMTE  PEAKUWH,  MOATBEPXKIAOIIHC KauecTBEHHBI  COCTaB
pa3NMYHBIX BELIECTB: Pacro3HaBaTh ONBITHBIM myTéM XJopui-, OpoMHI-,
vonua-, kapbonatr-, ¢docdar-, CHIHKAT-, cynb(ar-, T'MAPOKCHI-WUOHBI,
KaTHOHBI AMMOHHS M HMOHBI M3y4YEeHHBIX METalLIOB, IPUCYTCTBYIOLINE B
BOHBIX PACTBOPaX HEOPraHH4ECKYX BEILECTB;

IIPMMEHITH OCHOBHBIE Ornepaliu MBICIUTEIbHON JAeATeIbHOCTH — aHaJIN3
W cuHTe3, cpaBHeHme, O0GoOLieHHE, CHCTEMATH3ALMIO, BBISBJICHHE
TIPUYUHHO-CJIEZICTBEHHBIX cBsizell — IS W3ydeHHs CBOWCTB BELIECTB H
XUMHYECKAX peaKiyil, ecTeCTBEeHHO-Hay4HBIE METOIBI [IO3HAHUA —
HaGIONeHNe, W3MEPEeHHe, MOJICTUPOBAHUE, IKCIICPHMEHT (peastbHBIA |
MBICTIEHHBIH).
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