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HHOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus COCTAaBIIEHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTeIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npenctaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE (eaepanbHOI
paboueii mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMHU MPENoIaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pa3zoBaTeIbHbIX opraHu3anusax Poccutickoni deaepanum.

[IporpaMMa mo xumMuu Aa€T NpEICTaBICHUE O LENAX, 0Omed crpaTerun oOydeHus,
BOCHUTAHMUSI U Pa3BUTUS OOYy4alOUIMXCA CPEICTBaMU Y4eOHOro NpeaMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEIyCMaTPUBAET pacIpe/ieieHue ero Mo KjiaccaM H
CTPYKTYpPUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOrpaMMbl 10 XUMHUH, ONPEAEIIAET KOJTUUECTBEHHbIE
U KA4yeCTBEHHBIC XapaKTEPUCTHKU COJEp>KaHUS, PEKOMEHIYEeMYI IOCIeI0BaTEIbHOCTh
U3YYECHUSI XUMHUU C YUETOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00yYaroImuxcsi, ONpeaesieT BO3MOKHOCTH IIpeMeTa JUIst
peasinzauuu TpeOOBaHUH K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOW IMPOrpaMMBbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa3oBaHusl, a Takke TpeOOBaHUM K pe3ylibTaTaM 00ydeHUs XUMUU
HAa YpOBHE IIefie M3y4YeHUs TMpeAMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOMN
JESITeTBbHOCTH 00YJarOIIETroCs 0 OCBOSHHIO YI€OHOTO COJICPKAHMUS.

3HaHUE XUMUH CIIY>)KUT OCHOBOH JUIsi (JOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETroCs, €ro
MPEJCTAaBICHUN O MAaTepPUAILHOM €AMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MIPEJICTAaBJICHHS O B3aMMOIPEBPAIICHHUSIX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOE, O MyTAX
peuieHus TH00alNbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHsI YEIIOBEYECTBA —  CBHIPHEBOI,
SHEPreTUYECKOH, MUILEBOM U AKOJIIOrMYECKO 0€3011acCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3aluyd BO3MOXKHOCTEH [UIsl CaMOpa3BUTHS U (HOPMHUPOBAHMS
KYJIbTYpPbI IMYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHNE MBIIUICHUSI U TBOPUECKUX CHOCOOHOCTEH 00yyaromuxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4yeOHOM  JAEATENbHOCTH, JKCHEPUMEHTANbHBIX U
HCCIIEIOBATENILCKUX YMEHUH, HEOOXOIMMBIX Kak B TOBCEAHEBHOW JKM3HH, Tak MU B
po¢ecCHOHATILHOMN 1eATeNbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAyyHOTO MBILIUICHHUS, 3aKjIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJIs7la HA €IUHCTBO MPUPOJBI U YEIIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TaroM B ((OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YYarOLINXCS;

CIOCOOCTBYET (OPMHUPOBAHUIO LEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO--Hay4YHBIM
3HaHUAM, K TpUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrHYecKoe o0Opa3zoBaHUE
o0yJaronmxcs.

JlaHHbIe HampaBieHUs B OOyYEHHH XUMHMU 00eCreunBaroTCs cnenudukoil conepikaHus
y4eOHOro MpeaMeTa, KOTOpBIM SBISETCS NEeAarornyeckd aJanTHPOBAHHBIM  OTPA’KEHUEM
0a30BOif HAYKH XUMHHU Ha ONpPeIEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0ILEro o0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCS CUCTEMbI NEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBbIX OHITUIH OPraHUYECKON XUMUU.

CtpykTypa coaep:kaHMsl POrpaMMbl MO XUMHH copMHpOBaHAa Ha OCHOBE CHUCTEMHOIO
noaxona k €€ usyueHuro. Colep:kaHuE CKIIAIBIBAETCA U3 CHUCTEMBI MOHATUH O XUMHUYECKOM
AJIEMEHTE U BELIECTBE U CHUCTEMBI MOHATUN O XUMHUECKOW peakiuu. O0Ge 3TH CUCTEMBI



CTPYKTYPHO OPraHM30BaHbI [10 MPUHLHUITY ITOCIEN0BATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHHMsI KAK OCHOBBI BCET'O €CTECTBO3HAHNS,

— [lepuoanueckoro 3akona /1. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBA3U;

— IPEJCTaBICHUN 00 3JIEKTPOIUTHUECKON IUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE JMIMPHUYECKU IOJYYECHHBIX H
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy,
BBITIONHSSL (DYHKIIUU OOBSCHEHHS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHS U MOJyUYECHUS N3y4aeMbIX BEIICCTB.

OcBoeHHe MNPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yduenue xumuun
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUN M3 paHee U3yYEHHBIX YUCOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccb» u «Pu3nka. 7 KiIacc.

[Ipyu u3yyeHUn XUMUU TIPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKON IEATEIILHOCTH YEIOBEKA M KaK OJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3ajada y4eOHOTO MpeaMeTra COCTOUT B (pOopMHpOBaAHUHU
CUCTEMbl XUMHYECKHX 3HAHHA — Ba)KHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JOCTYNMHBIX OOOOIIEHWI MHMPOBO33PEHUECKOrO XapakTepa, s3blka HayKH, B
MPUOOIICHNY K HAYyYHBIM METOaM ITO3HAHUS [TPU H3yYSCHUH BEIISCTB U XMMHUCCKHUX PEaKIni, B
(GbopMUpPOBaHMHM ¥ PA3BUTHUU II03HABATEIBHBIX YMCHHM W WX MPUMCHCHHH B Y4eOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEeIOBATENbCKON JESTEIbHOCTH, OCBOCHHH MPaBUJI OE€30MacCHOTO
oOpallleHus C BeIECTBAMU B TIOBCETHEBHOM KU3HHU.

[Ipyn u3ydeHHn XUMUU HA YpPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHHUs Ba)XXHOE 3HAYEHUE
MPUOOPETN TaKUE 1IN, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPY/JHHYECTBY, CAMOCTOSITEIHbHOMY TMPUHATUIO PEIICHUM, CIIOCOOHOW amanTUpOBAThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTH4YeCKOoe MpPHOOIIeHHEe OO0yJarommxes K
CaMOCTOATENIbHOW  TIO3HABATEJIIbHOW  NIEATETbHOCTH, HAyYHbIM  METOJaM  TO3HaHUA,
(hOpMUPYIOIIUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH,

— obecrieueHne YCIOBMH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYaroIIUMUCS OIbITa
pa3HoOOpa3HON AESITeNHbHOCTH, TO3HAHUA U CAaMOIO3HAHMsI, KIFOUEBHIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHUE TSl PA3JIMYHBIX BUJIOB JIEATEILHOCTH;

— ¢opmupoBanue o0mel GYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
quclie YMEHHH OOBSCHATH W OICHHBATH SIBJICHHS OKPYXKAIOIIErO0 MHpA, UCTONB3YS 3HAHUSA H
OTBIT, TOJYYCHHbIE MPU HU3YUYEHUH XHUMHHU, TPUMEHATh WX TMPU pEHIeHHH MnpodieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH EATEIBHOCTH;

— ¢opMHpOBaHUE y 00YUAIOMIUXCS TYMAaHUCTUYECKUX OTHOIIEHUW, TTOHUMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHWHA A BBIPAOOTKM JKOJOTHYECKH IEIeCOO00pa3HOro TMOBENEHUs B OBITY U
TPYJIOBOM JEATENBHOCTH B LIENSAX COXPAHEHMSI CBOErO 370POBbS M OKPYKAIOIIEH MPUPOAHOU
Cpenbl;

— pa3BHUTHE MOTHUBAIMHU K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTTUTAHHUIO
Ha OCHOBE YCBOCHMs OOIIEYETIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiis ¥ HAMPaBJICHHOCTH JTaTbHEUIIIEro o0yueHusl.



OOmiee 4nCiio 9acoB, OTBEACHHBIX U M3yYCHUsT XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, coctaBisieT 136 gacoB: B 8 kimacce — 68 wacoB (2 vaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBonayajbHBIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Posnb XMMHMM B KU3HHM 4elOBeKa. XHMMHMsS B CUCTeMe HaykK. Tema u
BeniecrBa. dusnueckue CBOWCTBA BEIECTB. ArperaTHoe coCTosHHMEe BemecTB. Ilonstue o
METO/AaxX M03HaHMs B XuMuu. YucTele BeniectBa U cmecu. CriocoObl pa3eneHus cMece.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTeie 1 croKHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass ¢opmysia. BaneHTHOCTP aTOMOB XUMHYECKMX 3JIEMEHTOB.  3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTEbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10151 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KonnuectBo BemectBa. Mosabs. MosspHas macca. B3aMMOCBsI3p KOJIMYECTBA, MACCHl U
qucia CTPYKTYPHBIX €IMHUIL BetecTBa. Pacu€rel mo popMmynaM XUMHUYECKUX COEMHEHUH.

dusnyeckue M XUMHUYECKHE SIBJICHUSA. XMMHUYECKas peakuuss U €€ NpU3HAKU. 3aKOH
COXPAHEHHUs MAacChl BEILIECTB. XUMUUecKre ypaBHeHUs. Kinaccudukanus XUMHUYECKUX peaKkIui
(coenuHeHus1, pa3ioKEHUS, 3aMEIIICHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyI0#, mpaBuiaMu paboOThl B J1abopaTOpUU M HpuéMamMu
oOpamieHusi ¢ 1a00paTOpHBIM 000OpYIOBaHHEM, M3YYEHHE M ONMHCAaHUE (HU3UYECKHX CBOMCTB
00pa31l0oB HEOPraHMYECKUX BEIECTB, HaO0JeHne GU3NYEeCKUX (TIIaBJIeHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KUIIEHUE M KOHAEHCAIMs BOJAbI) U XMMUYECKUX (TOPEHHE CBEuH,
MPOKaJIMBaHNWE MEJHOM MPOBOJIOKHU, B3aUMOJIEUCTBUE MeJla C KUCIOTOW) SIBJICHUM, Habt01eHue
U ONHCaHME TPU3HAKOB TPOTEKAHUS XUMHUECKMX peakuui (pas3jioKeHHe caxapa,
B3aUMOJICHCTBHE CEpPHOW KHUCIOTHI C XJOPUIOM Oapus, pasiokeHue ruapokcuaa meau (II) mpu
HAarpeBaHNM, B3aMMOJCHCTBHE kene3a ¢ pactBopom comu Menu (l1), m3ydenwe crmocob6oB
pasneneHus cMeceil: ¢ TOMOIIbI0 MarHuTa, (UIbTPOBaHME, BbINApUBAHUE, AMCTUIUISLINA,
xpomatorpadus, TpPOBEIEHHE OYHWCTKM I[OBAapEHHOM coiM, HAOMIOJEHHUE U  OINKCaHUe
pE3yJIBTaTOB IPOBENEHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3/aHUE
MoJiesiel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe Il HEOPraHUYECKUX BelIeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3neMEHT U MpPOCTOE BELIECTBO.
Haxoxxnaenue kucioposa B mpupoje, (pu3ndeckue 1 XMMUYECKHe CBOWCTBA (PEeakluu TOPEHHs).
Oxcunpl. Ilpumenenue xucnopona. CrocoObl MONydyeHHs] KHUCIOpOAa B JaOOpaTOpuu U
npoMbliieHHocTH. KpyroBopot kucnopona B npupoae. O30H — auioTponHas MOAH(HUKAIUSL
KHCIIOpOJa.

TernnoBoil 3¢p¢exkT XUMUYECKOM peakluu, TEePMOXMMUYECKHE YypaBHEHHS, 3K30- H
SHJOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojip W MeETaH. 3arpsA3HEHUE BO3]yXd, YCUJIECHHUE
napHUKOBOTo 3¢ dexTa, pazpylieHre 030HOBOTO CIIOS.

Bomopon — oanemeHnT u mpocroe BemiecTBo. Haxoxknenue Boxopoga B IIPUPOJE,
¢du3nuecKkrue 1 XuMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MostydeHus. Kucnots! u conu.

MossipHblii 00bEM razoB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boxa kak pactBopurens. PactBopbl. HacelnieHnsle u
HEHACBIIICHHBIE PAacTBOpPLL. PacTBOpUMOCTHL BewmiecTB B BoAe. MaccoBas [0Jid BelllecTBa B
pactBope. XuMunueckue cBoicTtBa Bojbl. OcHoBaHMs. Ponb pacTBOpPOB B NPUPOJE U B KU3HU



yenoBeka. KpyroBopot Boabl B Npupoie. 3arps3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHenuit. Oxcunabl. Krnaccudukamuss OKCHIOB:
coneoOpasymomire (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyomue. Homenkinatypa
okcu0B. duznyeckre U XuMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcnoBanust. Kiaccudukarnust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIC OCHOBAHHSL.
Homenknarypa ocHoBanuii. ®@U3MYECKHME M XUMHUYECKUE CBOWMCTBa ocHoBaHui. [lomydenue
OCHOBaHMM.

Kucnotel. Knaccudukarnus kucnor. HomeHknarypa Kuciot. @u3uveckie U XUMHYECKHUE
cBoricTBa KUCHOT. P aktuBHocTr MetamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenkiarypa coseil. @uznyeckue M XMMUYECKUE CBOMcTBa cosieil. Ilomyuenue
COJIEH.

['eneTnueckas CBA3b MEXAY KlacCaMU HEOPraHUYECKUX COECIUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpE/EICHUEe COIEP)KaHUs KUCIOpoAa B BO3AyXe, MOJIydeHHe, cOOupaHue,
pacro3HaBaHUE W M3YYECHHE CBOMCTB KHUCIOpOa, HAONIOACHUE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHMS W TPEKpalleHusi ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3laMi OKCHJOB M OIMCAaHUE HUX CBOWCTB, MOJIy4eHUE, cOOMpaHHe, pacrno3HaBaHUE U
W3y4CHHE CBOWCTB BOJOpoAa (ropeHue), B3aumojeicTBue Bogopomaa ¢ okcuaom meau (I1)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOIEHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, uccrenoBaHue OCOOEHHOCTEH PACTBOPEHHUS BEIIECTBC PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MAacCOBOM J10JIell PacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBIE BOABI C MeTa/laMd (HATPUEM U KalblMeM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIOB), MCCJIEIOBAHHE OOpPa3I[0OB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOII0JIeHNe M3MEHEHMSI OKPACKM HMHJMWKATOPOB B PACTBOpPAX KHUCJIOT W INENOYeH, U3ydeHUE
B3aumogeictBus okcuma meau (1) ¢ pacTBOpoM cepHOWM KHCIOTHI, KHUCIOT C METaUIaMH,
peakuuii HeWTpanu3aluu, [OJIYYEHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTaJula IPyTuM U3 PacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BaxHeitme
KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3akoH u Ilepuoauyeckass cucrema xumudeckux zjiemenros /I. H.
MenpeneeBa. Ctpoenne aToMoB. XuMuveckasi CBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKM KIACCH(PUKAIUU XUMHYECKHX »dJeMeHTOB. [loHsaTe o rpymmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMENbHBIE METAJIbI, TaJIOT€Hbl, UHEPTHBIEC Ta3bl).
DneMeHThI, KOTOpble 00pa3zyloT aM(pOTEpHbIE OKCUABI U TUAPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepumommueckas cucrema xumuyeckux diemeHToB /[ U
MenneneeBa. KopoTkomepuonnas u anuHHOmepuonHas ¢opMbl [lepuonnyeckoil cucTeMBI
xumuueckux snemeHTtoB J[. M. MennaeneeBa. Ilepumoasl u rpynmbl. POU3HYECKUH CMBICIT
MTOPSIZIKOBOTO HOMEPA, HOMEPOB MEPHOa U TPYIIIHI AJIeMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Jnextponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBHIX 20 XUMUYECKUX IIEMEHTOB [lepnoandeckoil CUCTEMBI
. W. MenngeneeBa. XapakTepHCTHKa XHMHUYECKOrO DJIEMEHTa II0 €ro IMOJOXKEHUIO B
[Tepuonnueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIaM U MepUuoaam.



3nauenue [lepmoanueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB
JUISl pa3BUTHUS HayKu U npakTuku. 1. 1. MenaeneeB — yu€Hblii U rpak 1aHUH.

Xumuyeckass  CBSA3b. KoBasientHas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUUECKUX JIeMeHTOB. MlOHHAs CBSI3b.

Crenenp  okucneHus.  OKHUCIMTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipomeccsl
OKHUCJICHUS ¥ BOCCTAaHOBJIEHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE OO0pa3lOoB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aMMOJEWUCTBUE TUAPOKCUIA
LMHKA C pacTBOpaMU KHCJIOT M IIEJI0YEH, MPOBEACHUE ONBITOB, WLIFOCTPUPYIOUIUX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEBHBIX Peakluii (TOpeHre, peakiiuu pa3ioKeHUs, COCAMHEHUS).

Mescnpeomemmuwle cea3zu

Peanuzanus MexnpeaMeTHbIX CBA3EH NPU U3YYEHUH XUMHH B 8 KJIacce OCYLIECTBISAETCS
4yepe3 MHCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO--HAyYHBIX IMOHATHHM, TaKk M TIOHATHUH,
SIBJISTFOLIIUX CSI CACTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecrecTBEHHO-HAyYHbIE MOHATHS: HAy4YHBIH (aKT, TUMOTE3a, TEOPHs, 3aKOH,
aHaJM3,  CHHTE3,  KIacCH(HUKAIUsA,  I[EePUOJUIHOCTD, HaOJII0ICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHHE.

®usuka: Marepusi, aToM, D3JEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIWJA, H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYNa, SJEKTPUYECKHU 3apsij, BEIIeCTBO, TelO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, a3, (U3NYCCKUE BEIWYMHBI, CIUHHUIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
3BE3151, ComHIle.

buonorus: porocunres, apixanue, buocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpaNbl, TOPHBIE TIOPOJBI, IIOJE3HbIE
HCKOIIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema XxXumuyeckux dyemeHtoB /[l H.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalus, KaldblUsi M UX COCIUHEHHN B COOTBETCTBHM C
MOJIOKEHUEM 3JIeMEHTOB B lleproanyeckoii cucteMe u CTpOEHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUABl XUMHUYECKON CBS3U. THIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCMMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTALUIMYECKOW PEIMIETKH M BHAA XUMHUYECKOMN
CBS3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHHMYECKHX BeIIeCTB. XHUMUYECKHE CBOMCTBa
BEILIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJaccaM HEOPTaHMYECKUX COCAMHEHHUH, TeHeTHYecKas
CBSI3b HEOPTAHWYECKUX BEIIECTB.

Krnaccudukanus XuMUYECKHX peakiui Mo pa3IuYHbIM MPU3HAKAM (110 YHCIY M COCTaBy
YYaCTBYIOIIMX B pPEaKIUU BEHIECTB, MO TemIoBOMY J(h(deKTy, MO H3MEHEHHMIO CTeleHen
OKHCJICHUSI XMUMHYECKUX AJIEMEHTOB, MO OOpAaTHMMOCTH, 1O y4YacTHIO KaTaJm3aTopa). JK30- U
SHJOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHE YPaBHEHUSI.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TEeTepOreHHBIX peakuusx. llonstue o
katanuze. llonstme o xumuueckoM paBHOBecHH. DakTopbl, BIMSIOIIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHNE XUMHUIECKOTO PABHOBECHSI.



OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEaKLUH, SJICKTPOHHBIN OajaHC OKHUCIUTENbHO-
BOCCTAHOBUTENbHOM peakuuu. CocTaBieHHE YpaBHEHHH OKHMCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO/A JIEKTPOHHOI0 OajaHca.

Teopust 31M€KTPOIINTHUECKON AUCCOLMALMK. DJEKTPOJIUTHI U HEIJIEKTPOJUThl. KaTnuoHsl,
aHMOHBI. MeXaHu3M [JUCCOLMALMU BELIECTB C Pa3IUYHbIMU BHJIAMH XHMHYECKOH CBS3H.
Crenenp qucconuanuu. CUIbHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakuuu moHHoro o6meHa. YciloBUs IPOTEKaHMUs peaklUil HOHHOro OOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE
NPEJCTaBICHUNA 00 DSJICKTPOJMTHUECKOW naucconuanuu. KayecTBeHHBIE peakIMM HAa HOHBI.
[TonsiTue o ruponuse coyei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJENISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BELECTB —
METAJJIOB M HEeMeTauioB (TpaduTa W aiMasa), CIOXKHBIX BEIIECTB (XJIOpPHAA HATpPHS),
HCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTM XHMHUYECKOW PEAKIMH OT BO3JCHCTBUS pa3IMYHbIX
(bakTOpOB, HCCIIEIOBAaHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca IUCCOLMALUN
KHUCJIOT, Iuenoded W cosell (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTepuajoB), IPOBEJICHHE
OMBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKU NPOTEKAaHUS peakuui HOHHOro obmeHa (oOpa3oBaHME
OocaJKa, BbIJEJIEHWE Tra3a, o00pa30BaHUE BOJbl), ONbBITOB, WLIIOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakluil (ropeHue, peakluu pas3jioKeHUs, COCAUHEHUs),
pacro3HaBaHME HEOPraHWYECKUX BELIECTB C IOMOILBI0 KAYECTBEHHBIX peaklUil Ha HOHBI,
pellIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTtaibl U UX coeuHEHUs

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTEpHbIE
crerieHH okucieHusi. CTpoeHne W (pU3MUYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUECKHEe CBOMCTBAa Ha NIpuMepe Xjopa (B3aUMOACWUCTBHE € MeETaljlaMM, HeMeTaJllaMHu,
menoyamu).  Xnoposogopoa. CoisiHas —KHCIOTa, XHMMHUYECKHE CBOICTBa, MOJy4YEHHE,
npuMeHenue. JleiicTBue Xjaopa U XJI0pOBOIOPO/ia Ha OpraHU3M yesloBeka. BakHelme Xaopuabl
U UX HaXO0XJEHHUE B IPUPO/IE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (U3MYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cephl. AJIJIOTPOINHbIE MOAM(PHUKAIMN KUCIOPOAAa U Cepbl. XUMUYECKHE CBONCTBA
cepol. CepoBomopoJl, CTpoeHue, (pU3MyecKue W XUMHUYECKHe CcBOMCTBA. OKCHABI CEphl Kak
NIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KHcioTa, (pu3MyecKkue U XMMUYECKHE CBOWCTBA
(oOmme kak TpeAcTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHUECKHE peakiHH,
JIeKalMe B OCHOBE IPOMBIIUIEHHOIO CcIloco0a MOdy4deHHs cepHOoW KucioThl. [IpumeHeHue
cepHoil kucnoTel. Conu cepHON KUCIIOThI, KaUeCTBEHHAs peakiius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ COENMHEHHMH B Mpupoje. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH cpenbl
COCAMHEHUSIMH Cepbl (KHCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLEHUSI.

OOmiass xapakTepucThKa 31eMeHTOB VA-rpynmnbel. OcCoOE€HHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEeHM OKHUCIEHUS. A30T, paclpocTpaHeHHe B MpHpojae, (Gu3nyecKue U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero (pu3ndeckrue 1 XUMHYECKUe
CBOWCTBa, MoytyueHue u npumenenue. Coiau aMMOHUS, UX (prU3nUecKre U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peaknys Ha MOHBI aMMOHUsS. A30THas KHCIOTa, €€ IOJydeHHE,
¢uznueckue M XUMHUYECKHE CBOMCTBa (0OlIuMe Kak MpeICcTaBUTeNs Kiacca KHCIOT U
cneuupuyeckue). Mcnonp3oBaHue HUTPATOB U COJIE aMMOHHS B Kau€CTBE MUHEPAIbHBIX



ynoopeHuil. XuMHUYeCKOoe 3arpsi3sHEHUE OKPYKAIOMIEH Cpenbl COCNUHEHUSIMHU a30Ta (KUCIOTHBIC
JOXKIH, 3arps3HEHHE BO3JyXa, MOUYBBI U BOA0EMOB). Docdop, ammoTpomnHble MoAUUKAIIH
dbocdopa, puzmdeckue u xumudeckue cBoiictBa. Oxcun dochopa (V) u dhochopHas kucnora,
¢usznvyeckue M XUMHUYECKHE CBOMCTBA, mojdydeHue. McmonmpzoBanue ¢(ocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUH.

O6mas xapakrtepucThka 3JeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTEINIEHU OKUCIICHHUA. YTJEepo/, aJlJIOTPOIHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE B
npupoje, pu3uveckre U XUMHIECKUe cBorCTBa. Ancopoums. KpyroBopoT yriepoaa B mpupoe.
Oxcuapl yraepona, ux (GU3NUYeCKue U XMMHYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIE OPTaHHU3MBI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIOTUYECKUEe MPOoOJIeMbl, CBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIOTE3a II00ANbHOTO MOTEIUIEHHUS KJIMMaTra, MapHUKOBBIM 3QdeKkT. YroibHas KUCIOTa U €€
CONM, WX (PU3MUECKHUE M XUMHUYECKHE CBOWCTBA, IMOJNydyeHHE W NpuMeHeHue. KadecTBeHHas
peakiust Ha  KapOoHaT-WOHBIL.  Vcmonb3oBaHme  KapOOHAaTOB B OBITY,  MEIUIUHE,
MIPOMBIIIJIEHHOCTH M CENTbCKOM XO03S1CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoia
(MeraH, 53TaH, JTWJEH, AalleTUJIEH, S3TaHOJ, I[JIMIEPUH, YKCycHass Kucinora). IlpuponHsie
WCTOYHHUKH YTIIEBOJOPOJOB (Yrojib, MPUPOIHBINA Ta3, HE(PTH), MPOIYKTHI HX NepepadOTKh
(6eH3uH), UX POJIb B OBITY U MPOMBINLIEHHOCTH. [IoHsATHE O OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yriaeBoJax — M HUX pPOJM B JKU3HM 4YeloBeKa. MarTepuaabHOE €IMHCTBO
OpPraHUYECKUX U HEOPTaHHUUECKUX COCAMHEHUN.

Kpemunii, ero ¢usnueckne M XHMHYECKHE CBOICTBA, IOJNyYCeHHE M TPUMEHEHHE.
Coenunenuss kpemHus B mnpupoxae. OOmme mnpencrasieHuss o6 okcune kpemuus (IV) u
KpeMHUeBoi kucinoTe. CHUIMKAThI, UX HUCIOJIb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. Baxkuelinme
CTpOMTENIbHbIE MaTepualbl: KepaMuKa, CTEKJIO, IeMEHT, OeToH, xeye300eToH. IIpoGiemsr
0€30MacHOT0 UCIOIb30BaHMSI CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3ll0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI, MPOBEICHUE
KAueCTBEHHBIX pEeaKUui Ha XJOPUI-HUOHBI U HAOIIOJCHHUE NMPU3HAKOB HX MPOTEKAHHUS, OIBITHI,
oTpakarolmue (U3NYEecCKue U XMMUYECKHE CBOWCTBA raJIoOT€HOB M MX COEIMHEHMH (BO3MOXKHO
HCIOJb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C oOpa3lamMH XJOpPUAOB (raJlOT€HHJIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl M €€ COEOUHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAIOB), HaOMIOZEHUWE TIpoliecca OOYIJIMBaHUS  caxapa TMOJ JICUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOThI, H3yY€HUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOM
KHUCJIOTHI, IPOBE/IEHUE KAaueCTBEHHON peakluu Ha cynb(ar-MoH M HabOrofieHue Npu3HakKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBaMM a30Ta, (ochopa U HUX COECTUHEHHM
(BO3MOYKHO HCTOJIb30BaHUE BUAEOMaTEpraioB), o0pa3laMu a30THBIX U (OCPOPHBIX yI0OpeHHI,
MoJIly4yeHue, coOupaHue, paclo3HaBaHHME W M3yYeHHE CBOWCTB aMMHaKa, IPOBEJCHUE
KayeCTBEHHBIX peakUuil Ha HOH aMMOHUS H ¢ochaT-uOH M H3ydeHHE MPU3HAKOB UX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MeIbI0 (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPUANIOB), M3ydYe€HUE MOJeNel KpPUCTAIIMYECKHX PEemIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C TPOLECCOM aJcopOLMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTrasa, MojiyueHue, COOMpaHue, paclo3HaBaHue
U U3YyYEHHE CBOMICTB YIJIEKHCIIOTO Ta3a, NMpOBEIEeHNE KayeCTBEHHBIX peaklUuid Ha KapOoHAT U
CIWJIMKAT-HOHBl W H3y4YEHHE NPU3HAKOB HUX TNPOTEKaHUS, O3HAKOMIJIEHHE C TMpOIyKIuei
CWJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUIEHHE 3KCIEPUMEHTANIBHBIX 3a1ad N0 TeMe «BaxHeimue
HEMETAJIJIbl U UX COETUHEHUSY.



MeTa/ljIbl M MX COeTHHEHMS

OO0mast XapakTEepPUCTHKAa XWMHUUYECKHX DJIEMCHTOB — METAJJIOB Ha OCHOBAaHHH HX
nojoxxeHus B [lepuoanueckoit cucteMe xumuueckux siaeMentoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckasi CBS3b U METaUNIMYECKas KPUCTAIMYecKast
peméTka. DJIEKTPOXUMUYECKUN pAJl HANPSHKEHUW MeTaioB. Du3nueckrue M XUMHUYECKHE
cBoiicTBa MeTaiutoB. OOmue crocoObl Moy4eHus: MeTalioB. [loHATHE O KOPPO3WH METaslIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3un. CruiaBsbl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[Ilesounble MeTauIbl: TTONOKEeHUE B [leprnoanyeckoi cucreMe XuMUUECKUX 3JIeMEHTOB /JI.
N. MenpgeneeBa, CTpoeHUE MX aTOMOB, HaxokJIeHUE B mpupojne. dusznueckue U XMMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
ILIEJIOYHBIX METAJJIOB U UX COCIMHCHUI.

[IlenouHO3eMENbHBIE METaUIbl MAarHWuil W Kajbluii: mosnoxkenue B Ilepuomnueckoi
cuctemMe xumuueckux snemeHToB [[. M. MenneneeBa, CTpoeHHE HUX aTOMOB, HAXOXICHHUE B
npupoae. OU3nyeckue U XUMUYECKUE CBOMCTBA MAarHHUs M Kaiblus. BaxHelue coeauHEHUs
KaJIbIHS (OKCHJ, THAPOKCU]I, coJin). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHECHHUSI.

AmoMuHMil: nionoxkeHue B llepumoamyeckoid cucteme Xumuyeckux syemeHtoB [[. U.
MeneneeBa, CTpOCHHE aToMa, HaxoXKJeHUe B npupoze. Ousnyeckue u XMMHUYECKUE CBOMCTBA
amroMuHMS. AM(OTEpHBIC CBONCTBA OKCHIA M TUAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrteMe xumuueckux osiementoB JI. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Tpupoje. Ou3nueckue U XMMHUYECKHUE CBOWMCTBA
xene3a. Okcuapl, rugpokcuabl U coim skeneza (1) m sxemesa (I11), ux cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C O00pa3laMd METaUIOB M CIUIaBOB, HMX (PU3WYECKUMH CBOMCTBaMHU,
M3y4eHUEe pe3yJbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HCIIOIH30BaHUE BHUICOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUJIA KAIBIUs M HATPHUS C BOJOUW (BO3MOXKHO HMCIIOJIb30BAHHE
BHUJICOMATEPHAIIOB), HUCCIIEOBAHHE CBOMCTB KECTKOM BOMABI, Mpollecca TOPEHUs >keie3a B
KHCIopoe  (BO3MOXHO  HCIOJB30BAaHUE  BHJIEOMATEPUANOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, 1IUHKA, xene3a (I1) u xenesa
(ITI), meau (1), HaGmroeHNEe U OMHMCAHME MPOLIECCOB OKPAIIMBAHUS IJIaMEHU MOHAMH HaTpus,
Kalusl U Kanblus (BO3MOXKHO HMCIOJIb30BaHHE BUIEOMATEPHUAIOB), HCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB T'HJIPOKCUJA aTIOMUHUS U THAPOKCH/A IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BaxkHelIe MeTaJljIbl M UX COCIUHCHHUS).

XuMud 4 OKpY:KaKIas cpeaa

BemectBa u Marepuansl B MOBCETHEBHOW JKM3HHU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XHMHYECKUX peakiuid B ObiTy. [lepBas momomis Mpu XUMHUYECKUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAroIIeH cpebl (MpeAesibHas TOMyCTUMasi KOHIICHTPAIIHS
Bemiects, nanee — [1JIK). Ponb xumuu B pereHnn SK0JI0THIECKUX MpooieM.

Xumuueckuii Ixcnepumenm:

n3ydeHne o0pasoB MaTeprasoB (CTEKIIO, CTUIABBl METAJIOB, TIOJIMMEPHBIC MaTEPUAIBI).

Mescnpeomemnuie céazu

Peanusarus MeXIpeaAMETHBIX CBA3EH NIPU U3YYEHUU XMMHHU B 9 Kiacce OCyHIECTBISAETCS
yepe3 HCMONb30BaHME Kak OOIMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W  TIOHATHUH,
SIBJISIFOLIIMXCSL CACTEMHBIMU ISl OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.



OO0mue ecTecTBEHHO-HAyyHbIE MOHATHS: HAayuHbIM (akT, TrUmore3a, 3aKkoH, TEOpHS,
aHalM3, CHHTE3,  KiIacCU(pHUKalus, I[EePUOJUYHOCTD, HabIt0IeHue, HKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJIETb, SIBIICHUE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOTHS, MAaTEpUAIIbI.

Oduzuka: Marepusi, aTOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKHIl 3apsl, MPOBOJHUKH, TMOJIYINPOBOAHHKH,
TUDJIEKTPUKHY, (DOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIeCTBa, Tras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYECKAss PEIIETKa, CIUIaBbl, (U3NYECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dotocunTes, npixanue, 6uocdepa, 3KocucTeMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MuHEpadbl, TOPHbIE MOPOJbI, IMOJIE3HbIE
HCKOIIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHSI TPOTPAMMBI OCHOBHOI'O OOIIEro 00Opa3oBaHUS
JIOCTUTAIOTCS B X0/1e¢ O0YUYEHHSI XMMHUH B €MHCTBE y4eOHON U BOCIUTATENIbHOMN JESATENbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCHICKMMHU  COLMOKYJIBTYPHBIMU M  JTyXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMH, MPUHSATHIMU B OOIECTBE MPaBUJIAMU W HOPMaMH TOBEACHHUS U
CIIOCOOCTBYIOT IIPOIECCaM CaAMOTIO3HAHMS, CAMOPA3BUTHS U COLUATH3AINHN 00YJIarOIIUXCS.

JIndHOCTHBIE PE3YyJbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMM M PACHIUPEHHUE OIbITA JEATEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1)mMaTpuOTHYECKOTO0 BOCIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY M HAYYHOMY
HacJeAnio, MOHMMAaHMs 3HAYEHUS XMUMHYECKOM HAyKH B JKM3HU COBPEMEHHOTrO OOIIECTBa,
CIOCOOHOCTH BIIAJETh TOCTOBEPHON MHGpOpMAIUEil O MEepeOBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOH M OTEUECTBEHHOW XHMHUHU, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOICTBE
MUpa U 00IIeCTBa;

2)IrPaKIAHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIIECHUN B
KOJIJICKTHUBE, KOMMYHHUKAaTUBHOU KOMITETEHTHOCTH B 00111eCTBEHHO TIOJIE3HOM,
y4e0HO-UCCIIeIOBATENLCKON, TBOPUYECKOM W JAPYruX BHUIAX MAESITENbHOCTH, TOTOBHOCTH K
pa3zHoO0pa3HON COBMECTHON JEATENLHOCTH MPH BHIMOJHEHUH YYeOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJTHCHUN XHMHYECKHUX DSKCIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOTIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOIECCE ITOW YYEOHOW NEATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJICHHE M TOCTYINKH CBOUX TOBApHILEW C TO3UIMU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3)HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUECKHE  TPEACTABICHUS O BEMIECTBE W XHUMHYECKOM  pEeaKIlvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M COCTABISIOIIME OCHOBY JJIS
MOHUMAHUS ~ CYIIHOCTH HAyYHOW KapTUHBI MHUpA, TMPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOBI, B3AUMOCBS3SX YEJOBEKA C MPUPOJHON CPENOi, O poJH
XUMUU B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMpPABICHHbIE HAa TOTYyYEHHE HOBBIX 3HAHWHM MO XHMHH,
HeoOXomuMbIe M7t OOBSICHEHHS HAONMIOJAaeMBIX MPOLIECCOB W SIBICHUM, ITO3HABATEIHHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM paboThI
C y4eOHBIMU TEKCTaMH, CIPAaBOYHON JUTEPATypOM, AOCTYMHBIMH TEXHUYECKUMHU CPEACTBAMU



MH(pOPMALMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHMIO M IO3HAHHUIO, JH0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOCKTHON M HCCIIEI0BATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOODPY
HANpPaBJICHHOCTU M YPOBHs 00yueHHsI B JaJIbHEHIIEM;

4)popMHUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHME LIEHHOCTH >KM3HM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbII 00pa3 >KU3HM, OCO3HAHHE IOCIEIACTBUH M HENPHUITHE BPEIHBIX
MPUBBIYEK (YIIOTPEOICHHS aIKOTOJIs, HAPKOTHKOB, KyPeHHs), HEOOXOIMMOCTH COOJIOICHUS

npaBui 0€30MaCHOCTH TPU OOpAIIEHWH C XMMHUYECKHMMH BEIIECTBAMH B OBITY U peaJIbHOM
KU3HY;

5)TPyAOBOro BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3yYeHHIO podeccuii U Tpyna pa3InyHoOTo poja, YBaKEHHE K
TPyLy U pe3ylbTaraM TpPYAOBOM JEATENbHOCTH, B TOM YHCIE€ HAa OCHOBE IPUMEHEHHUS
IPEIMETHBIX 3HAaHUM MO XHMMHH, OCO3HAHHBIM BBHIOOP MHIUBUAYAJIbHONW TPAaEKTOPUU
IPOAOIDKEHUsT 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMMHU,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, yCHEIHOW MpodecCHOHAIBHOW NesSTeNbHOCTH H
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHCS B PO ECCHOHATBHOM cpe/ie;

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

9KOJIOTMUYECKH 11e1eCO00pa3HOE OTHOIIEHHUE K IPUPOJIE KaK NCTOYHUKY JKU3HHU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHMs, MOHMMaHUE LIEHHOCTH 370pOBOro U Oe3ornacHoro oOpasa >KU3HHU,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3MYECKOMY U ICUXHUYECKOMY 3/10pOBbIO,
OCO3HAHME IIEHHOCTH COOJIIOJICHHS TIPaBUII 0€30IIaCHOTO TIOBEACHHUS TPU padoTe ¢ BEUIeCTBaMHU,
a TAK)KE€ B CUTYALUAX, YTPOKAIOIIMX 310POBbIO U JKU3HU JIFOACH;

CIOCOOHOCTH NPUMEHATh 3HAHUS, IMOJIydaeMble MPU U3YYCHUM XUMMHU, JJIS  pEIeHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH PUPOJIHON CPELOH, IS IOBBILICHUS YPOBHS YKOJIOIMYECKOM
KYJIbTYpPbl, OCO3HAaHHUS INI00AILHOTO XapakTepa 3KOJOTMYECKUX MPOOIeM M MyTed UX pelieHHs
IIOCPEICTBOM METOJOB XMMUH, SKOJOTUYECKOIO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[I03HABATEJIbHONW, KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBLACISAIOT 3HauuUMble s (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOLIeHay4YHblE TOHATHSA (3aKOH, TEOpHsl, IPUHIIMII, TUIIOTE3a, (PaKT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYToe.), KOTOPbIE MCIONb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
IpeaMeTax U Mo3BOJISIOT Ha OCHOBE 3HAHUI U3 3TUX MPEeIMETOB (OPMHUPOBATH MPEACTABICHHUE O
LIEJIOCTHOM Hay4dHON KapTHHE MHUpPA, U YHHUBEpCaJbHblE yueOHbIE JIeHcTBUs (TIO3HABaTENbHBIE,
KOMMYHHUKATHBHBIE, PEryJATUBHBIE), KOTOphle 00ecrneunBalT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHO 1edTeIbHOCTH.

IHo3HaBaTeIbHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

ba3oBble JlornyecKkue 1eHCcTBUA:

YMEHUS HCIIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUIEHUS TNPH OCBOCHWM 3HAHUM:
pacKpblBaTh CMBICII XHMHUYECKHUX TMOHATUH (BBIAGNSATH MX XapaKTepHble  MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSA3b C JPYTUMH MOHSTHIMHU), UCIIONB30BaTh MOHATUS 1JIsi OOBSICHEHUS
OTHENbHBIX (AaKTOB W SBJIECHUH, BHIOMPATh OCHOBAHUS M KPHUTEPUHU IS KIaccH(UKaUU
XUMHUYECKHX BEUIECTB M XMMHUUYECKUX PEAKLNW, yCTaHABINBATh PUUNHHO-CIIEICTBEHHBIE CBS3U
MeX1y 00BEKTaMU U3Y4YEeHHsI, CTPOUTD JIOTUUECKHE PACCyKICHUS (MHIYKTUBHBIE, TE€AYKTUBHBIE,
10 QHAJIOTUH ), JeNIaTh BBIBOJIBI M 3aKJIIOUCHHUS;

yMEHHUE NPHUMEHATh B NpoLecce MO3HAHMUSA MOHATHS (IPEeIMETHbIE U MeTalpeaAMETHbBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJENHU, MCIIOJIb3yEMble B XHMHUH, MPEOOpPa30OBbIBATh IIMPOKO
IIPUMEHSEMbIC B XUMUHM MOJIEJIbHBIE MPEACTABICHUS — XUMUUYECKUM 3HAK (CUMBOJI 3JIEMEHTA),
XuUMu4eckas QopMylna M ypaBHEHHE XHMMHUYECKOM pEaKIMu — MpHU peleHUuH y4eOHOo-



MIO3HABATENBHBIX 3a7a4, C Y4YETOM OTUX MOJENBHBIX IPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYILECTBCHHbIE MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHAYECKHX PEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBS3U U
IIPOTUBOPEYUS B U3Y4acMBbIX IIPOLIECCAX U SBICHUSAX.

ba3oBble uccienoBare/bCKue AeiCTBUA!

YMEHHE HCIOJIb30BaTh IOCTABJIECHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
TaKK€ B KadecTBE OCHOBBI JJs (OPMHUPOBAHHMS THUIOTE3bl IO MPOBEPKE NPABHUIBHOCTU
BBICKa3bIBAEMBIX CY)KICHUIA;

npuoOpeTeHne OMbITa MO IJIAHWPOBAHUIO, OPTraHU3allMd U IMPOBEACHUIO YUYEHHUUECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IPOIECCa, CAMOCTOSATENBHO IPOTHO3UPOBAThH €0
pe3ynbrat, (opMynupoBaTh OOOOLIEHUS W BBIBOJABI MO pe3yjbTaTaM MNPOBEAEHHOIO OIBITA,
UCCJIEIOBAHMS, COCTABIIATh OTYET O MpOAeaHHON paboTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATTM3UPOBATh M HHTEPIIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BH]IOB
1 ($OpM MpeCTaBICHHS, TOJTy4yaeMyIO U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJISIpHAS JTUTEPATypa
XUMHUYECKOTO COJIepXKaHUs, CIpaBOYHbIe TocoOus, pecypcbl WHTepHeTa), KpUTUYECKU
OLICHHUBATh MIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSTh PA3IUYHbIE METOJIBI M 3aIPOCHI IPU MOKCKe M 0TOOpe HH(pOpMAIUH 1
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX JIsl BBIMIOJIHEHUS YI€OHBIX U TO3HABATEIBHBIX 3a1a4
onpeAenéHHOro THMa, MPUOOpPETeHHE OmbITa B 00JACTH HCMIOJIb30BaHUS HH(OPMALIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTUH, OBIaJICHUE KYJIbTYpOil aKTHBHOTO MCIOJIb30BAHUS PA3ITUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OopMy TpeAcTaBICHUs
nHbOpPMAMK W WILIIOCTPUPOBATH pEIIacMble 3aJaud HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduKu 1 UX KOMOUHAIUSIMU;

YMEHHE HUCIOJb30BaTh U aHAIM3UPOBaTh B Ipoliecce Y4eOHOM M HccieloBaTeNIbCKON
JesITeIbHOCTH HH(OPMAIIMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEILCKOT0 X03sIiCTBA U TpaHCIopTa
Ha COCTOSIHME OKPYXKaroIeW PUPOIHON CPEBI.

KomMyHuKaTHBHBbIE YyHHBepcalbHbIe yueOHbIe 1eiicTBUS:

YMEHHUS 3aJaBaTh BOIPOCHl (B XoJe aAuanora M (WiM) IUCKYCCHM) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (OpMynuUpoBaTh CBOU MPENIOKEHUS OTHOCHTEIBHO BBIOJIHEHUS
MPEUI0KEHHON 3a/1au;

YMEHUS MPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl I03HABATEIbHOM 1€ TEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JejaTh MPE3eHTAlMI0 pe3yJbTaTOB BBINOIHEHUS XHMHUYECKOTO
JKCMEpUMEHTa (Ja00OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI TO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUSI y4eOHOIO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABaTEIbHON U
HCCIIEIOBATENLCKON JEATENbHOCTH NpPU PEIIEHUH BO3HUKAIOUIMX IMpOOJIeM Ha OCHOBE yuéTa
OoOIIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JCHCTBHI, ONpeaeeHue KPUTEPUEB MO OIIEHKE KauecTBa
BBHITIOTHEHHON PabOTHI U IpYTHE).

PeryassTuBHbIe yHHBepcaibHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENILHO OMPEAEIATh eI JIeATebHOCTH, MIIaHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBAaTh M MpPHU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTh, BBIOMPATh
Haumbosee A(pQeKTUBHbIE CHNOCOOBI  pelieHHus y4yeOHBIX W [O3HAaBaTEIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTHPOBATH MPEMJIOKEHHBIM ANTOPUTM JEHCTBUNA IPHU
BBIMOJIHEHUH 33JaHUN € Y4ETOM TIOJY4YEHUS HOBBIX 3HAaHUM 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIHUAX, OLICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ysbTaTa 3asBICHHOHN Iy,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI



B cocraBe mpenMeTHBIX pe3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOW (eaepanbHOi pabodeil mporpamMMoid, BBIACISIOT: OCBOSHHBIE

0o0y4aroIMMHUCS HAy4YHbIE 3HAaHUS, YMEHHUS M CIIOCOOBI JEHCTBUH, creruduuecKkue s
NPEeIMETHON 00nacT «XUMHUS», BHIBI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAINU, TPEOOPA30BaAHHIO U IPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIHIX.

K xonmy obydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Yy OOYHAIOIIUXCS YMEHUN:

PACKpPBIBATH CMBICIT OCHOBHBIX XHUMHYCCKUX HOHATHH: aToOM, MOJICKYIIA, XUMHUYECKHUHU
JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeChb (OJHOpOAHAs H
HEOJIHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTEJbHAs aTOMHAas W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJSpHAs Macca, MaccoBass JOJsS XUMHUYECKOIO
JJIEMEHTAa B COCIUHEHHWH, MOJSPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COIIb,
QJICKTPOOTPUIATCIILHOCTD, CTCIICHb OKUCJICHUA, XUMHUYCCKAsA pCaKuus, KHaCCI/I(i)I/IKaIII/ISI
peakLuil: peaky COSAMHEHUS, PEAKLIMK Pa3JI0KEHUsI, PEAKLUN 3aMEILEHUs, PEaKIuU
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, Sapo aToma,
JNIEKTPOHHBIA CJIOH atoMa, aToMHasi OpOWTa b, paglyC aToOMa, XWMHYECKas CBS3b,
IMOoJIsApHAad M HEIOJISIpHAsd KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi 10JIsI BEIIECTBA (MIPOLIEHTHAsI KOHIICHTPAIs) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUH U NPHUMEHSTh 3TH
IIOHATUS IIPU ONMCAHUY BEIIECTB U UX IIPEBPALLCHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHUMBOJMKY JMJIs COCTaBleHUs (GOpMyll BEUIECTB H
YpaBHEHUN XUMUYECKUX PEAKIUH;

ONpeaAcCIATb BAJICHTHOCTH aTOMOB JJICMCHTOB B 6I/IHapHI)IX COCINMHCHUAX, CTCIICHBb
OKHUCJIGHHS JJIEMEHTOB B OWHApHBIX COEAMHEHUAX, MPUHAAJIC)KHOCTh BEIIECTB K
onpefeNéHHOMY KJaccy COEOUHEHHH 1o ¢opMmynaMm, BHA XUMHYECKOH CBS3H
(xoBaJIeHTHAs! ¥ MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbici llepuoamueckoro 3akona J[. M. MeHaeneeBa: 1€eMOHCTpUPOBATH
IIOHUMaHUE nepnonnqecxoﬁ 3aBHCHMOCTH CBOMCTB XHMHMYECKHX DJIIEMEHTOB OT WX
nonoxenus B Ilepuoanueckoil cuUcTeME, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTaipo;

OMKCHIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoaudeckoil cucTeMsbl
XUMHUYECKHX AJIEMEHTOB: Pa3jinyaTh MOHATUS «TJaBHas nmoarpymnna (A-rpymnmna)» u
«moboynast moxarpynna (b-rpymnma)», manble U Oonblue MEPHOIBI, COOTHOCHUTH
O603Ha‘~I€HI/I$I, KOTOPBIC UMCHOTCA B Ta6J'II/III€ «HepI/IOJII/I‘IeCKaSI CHUCTEMAa XHUMHUYCCKHUX
snemenToB J[. . MenaeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsia  sapa, oOIIee 4YUCIO DIEeKTPOHOB U
pacrnpeiesieHue UxX MO0 3JIEKTPOHHBIM CIIOSIM);

KJ'IaCCI/I(i)I/II_[I/IpOBaTI) XUMHYCCKUE BJICMCHTBI, HCOPTaHUYCCKUEC BCIICCTBA, XUMHUUYCCKUE
peakuuu (10 YMUCIy M COCTABY YYACTBYIOIIMX B PEAKUMM BEIIECTB, MO TEIJIOBOMY
spdekry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, TMOATBEpXKJas  ONHWCAHME MPUMEPAMH  MOJEKYJISPHBIX  YpaBHEHUU
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUHN B Pa3IMUYHbIX YCIOBUSX;
BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYIIIPHYIO 1 MOJISIPHYIO MACCBhI BEIICCTB, MAaCCOBYIO
JIOJII0 XUMUYECKOT0 3JIeMeHTa 1o ¢hopMylie COeAMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU;



IPUMEHSATh OCHOBHBIE OIEpAIM MBICIUTEIBHON AEATENbHOCTH — aHAJM3 M CHUHTES,
CpaBHEHHE, 0000IIEeHNEe, CUCTEMATU3ALUIO, KIACCH(HUKAINIO, BBISABICHUE MPUYUHHO-
-CIIeJICTBEHHBIX CBA3€H — NI M3y4YEHUs CBOMCTB BELIECTB M XMMUYECKHUX peakuuil,
€CTeCTBEHHO-HAyYHbIE  METOIbl ~ TMO3HaHHUA —  HAONIOJICHHE, U3MepeHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (PealIbHbIA U MBICJICHHBIN);

ClleZIoBaTh NpaBWIaM IIOJb30BAHUS XHMHYECKOHM TMOCYIOM U  J1abopaToOpHBIM
o0opyJOBaHUEM, a TaKXe IpaBUIaM OOpalleHUs C BEIEeCTBAMH B COOTBETCTBHM C
MHCTPYKIUSMH T10 BBIMOJIHEHHUIO JTa00PATOPHBIX XUMUYECKHX OMBITOB IO TOJIYYSHHIO
U coOMpaHHIO Ta3000pa3HBIX BEWIECTB (BOAOPOJA M KHCIOPOAA), MPHUTOTOBIICHUIO
pPacTBOPOB € ONpPeeNEHHON MacCOBOH J10Jei pacTBOPEHHOIO BELIECTBA, IIJIAHUPOBAThH
U IPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 paclio3HaBaHUIO PAaCTBOPOB LIEJIOYEH U
KHCJIOT C IOMOLIbIO UHAUKATOPOB (JIaKMYC, (heHOoI(PTaIenH, METUJIOPAHK U JPYTHUE).

K koHny o0yueHnus B 9 kjacce IpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYHAIOIUXCS YMEHHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX ITOHSATHUH: XMMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTD,
EKTPOOTPHULATEIBHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas peakUus, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakIuu, MOJIb, MOJISIPHBIN 00BEM, PacTBOp, IJIEKTPOIIHTEHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] [MUCCOLMALIUS, PEAKIUUM HMOHHOro OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, oOOpaTHMble M HEOOpAaTHMBbIE peakluH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUU,  OKUCIMUTENb,  BOCCTAHOBMTEID,
OKHMCJICHME M BOCCTaHOBJICHHE, AJIOTPONMs, aM(OTEepHOCTb, XHMHYECKas CBS3b
(KoBaJIeHTHAsi, MOHHAs, METaJUIMYECKas), KpUCTalIM4yecKas peuérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHMHMYECKOW pPEaKkLMH, IPEACIbHO JOIyCTUMAas
koHueHTpauus [1/IK BemecTsa;

MJUTFOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMHYECKHX INOHATHH M NPHUMEHSTH ITH
MTOHSATHUS IIPU ONHCAHHUU BEIIECTB M UX IIPEBPALLCHUN;

HCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBlieHUS (GOpMyNl BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEIEIATh BAJICHTHOCTb M CTENEHb OKUCIEHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHMAX PA3JIMYHOIO COCTaBa, NPHUHAIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COeIMHEHUM 1o (GopmysaM, BHUJlI XUMUUYECKOU CBSI3M (KOBaJEHTHAs, MOHHAs,
METaJUINYecKas) B HEOPraHUYECKUX COCIMHEHMSX, 3apsA] HOHA 10 XHMHYECKOM
¢dopmyre, XxapakTep cpellbl B BOJHBIX PACTBOpaX HEOPraHMUYECKUX COEAMHEHHH, THII
KPHUCTAJUIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbica Ilepuonnueckoro 3akona JI. M. MeHaeneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh M XapaKTepu3oBaTh TabauuHyto Gopmy Ilepuonnueckoit
CUCTEMBbl XMMHUYECKHMX OJJIEMEHTOB: pa3inyaTh MOHSTHUS «TJlaBHasg mnoArpymma (A-
rpynmna)» u «mnobouyHas mnoarpynna (b-rpynma)», Manble W GoJbIlne MEpHOIH,
COOTHOCHTh 0003HAu€HUs, KOTOphlE HMEIOTCS B MEPUOJMYECKO Tabmuue, c
YHICJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj aapa, obIlee Ynuciao 3JIEKTPOHOB U pacipesieieHHe UX MO 3JIEKTPOHHBIM CIIO0SIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHMU CBOICTB JJIEMEHTOB U HX
COCIMHEHUH B IpeleIax MaJbIX IIEPUOAOB U ITIABHBIX MOATPYIII C YYETOM CTPOCHUS
HX aTOMOB;



KJaccu(UIUPOBATh XUMHUUECKUE HJIEMEHTHI, HEOPTaHUUECKUE BEIIEeCTBA, XMMHUYECKHUE
peakuuu (10 YUCIYy U COCTAaBY YYAacTBYIOUIMX B PEAaKLMM BEUIECTB, IO TEIUIOBOMY
3¢ eKTy, 10 U3MEHEHUIO CTETIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OONIME M CHEIU(PUUSCKHE XUMHUYECKHE CBOMCTBA
IIPOCTBIX U CJIIOKHBIX BEUIECTB, IIOATBEPKAAsl ONIMCAaHUE PUMEPAaMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUY;

COCTaBJIATh YPABHEHMSI SICKTPOIUTUYECKON JUCCOLMALMU KUCIIOT, MIEJIOUYEH U COJIEH,
MIOJTHBIC M COKpAIIEHHBIC YPAaBHEHUS pPEaKUii HOHHOTO OOMEHa, YpaBHEHHS PEaKIIHid,
MIOATBEPXKAAIOIIUX  CYIIECTBOBAHME TI'€HETHYECKOM CBA3M MEXKIYy BeEUIECTBAMMU
Pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUHA IOCPEACTBOM
COCTaBJICHUS WIEKTPOHHOIO OaaHca ITUX peaKluii;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOYKHOCTH
IIPOTEKAHNS XUMHUYECKUX IIPEBPALLEHUIN B PAa3JIMYHbIX YCIOBUSX;

BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JI0JTF0 XMMUYECKOT'0 JIeMEHTa 110 (hopMyJsie COSIMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKLINN;

coONMogaTh MpaBWia TIIOJB30BAHUS XUMHUYECKOW IOCYIOM W  J1abOpaTOpHBIM
0o0OpyZ0BaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITOJHEHUIO Ja00PATOPHBIX XUMHUYECKUX OMBITOB IO TOJIYYSHHIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHUAaKa M YIJIEKHCIIOro Ia3a);

IIPOBOAUTH PEAKIMH, NOATBEPKAAIONINE KAaUYECTBEHHBIM COCTaB Pa3IMYHbIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpoMHI-, MOIUA-, KapOoHaT-, Qocdart-,
CWIIMKAT-, cylnb(dar-, THIPOKCUI-UOHBI, KAaTUOHBl aMMOHMS U HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIaHMYECKUX BEILECTB;
IIPUMEHATh OCHOBHBIEC OIIEpPAl[M¥ MBICIMTEIBHON JEATEIbHOCTH — aHAJIU3 M CUHTE3,
CpaBHEHHME, O0O0O0OIIEHHEe, CHCTEMaTHU3alliio, BBIBIEHUE MPUYMHHO-CIIEJCTBEHHBIX
CBA3EH — Ul U3Y4YCHUS CBOWCTB BEIIECTB U XMUMHYECKUX DPEAKLHN, €CTECTBEHHO-
HayyHble METOJbl TO3HaHWs — HaOMIOJEeHUEe, U3MEpPEeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pEajbHbIM U MBICICHHBIN).









