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INOACHUTEJIBHAA 3ATINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBaMHU YYEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenbHOE PEIMETHOE COoepKaHue, MpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO IOCIIe0BaTEeIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00Opa30BaTENIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHUs, a TaKKe TpeOOBaHUM K pe3yabTaTaM 0O0yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CITY)KHUT OCHOBOU I (POPMUPOBAHUS MUPOBO33PEHHSI 00YJAIOLIETOCS, €T0
MPEJICTAaBICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOIEM YCTOWYMBOTO DPAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el 1 PYyHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHAIBLHOMN 1eATeNTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SIBISETCS IMeJaroruvyeckyd aJanTUPOBAHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHATHNA OPraHU4YeCKON XUMHH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé m3ydeHuro. CopepxaHHe CKJIAAbIBAETCS M3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYpPHO OpraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEIOBATEIbHO OT OAHOTO YPOBHA K Jpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHON NpUpPOABbI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUIM OCHOB XMMHUYECKOM HAayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX IPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
npuoOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEMaTHYecKoe NpuoOIIeHne OoOyJyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM NEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MUpPA, UCIONb3Yysd 3HAHUA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM 3KOJOTHYECKH IEeIecO00pa3HOro MOBEAEHUS B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXarolleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieNieHus: CMeceil.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YuciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo popmysiaM XUMUYECKUX COCIUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCAllUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
U OINMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (paszjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJOpHUAOM Oapus, pasnoxkeHnue ruapokcunaa menu (1) npu
HarpeBaHUH, B3auMoJeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH TIOBAapEHHOW COJM, HAOIIOAEHHWE M OMNMCaHUe
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopon — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(PUKAIUS
KHCIIOpOJIa.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — oanemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B NPUPOE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHbIE pPacTBOpHL. PacTBopuMOCTh BeleCcTB B Boae. MaccoBas 10js BeElECTBA B
pactBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuid. Oxcuapl. Knaccuduxanus OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcHI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukaius oOcCHOBaHM: MIENOYM M HEPACTBOPHMBIE OCHOBAHWUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa coneil. @u3nyeckre U XUMUYECKUE cBoicTBa cosel. [lomyuenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrmo3HaBaHWE W WM3y4EHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE B3aWMOJCWCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIHUCAHWE WX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3amMojeicTBHe Bogopoma ¢ okcuaom memu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JIEHW pPAaCTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOI0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U IIENOYEH, M3ydeHue
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALMKM XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Kopotkomepuomnas u miauHHONEpuogHas ¢opmel [leprogudeckoil CUCTEMBI
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dyieMeHTOB [lepuoandeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucneHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYCeHHE OO0pa3IoB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJICHCTBHE THUAPOKCHUIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHHU XMMMHU B § KJIacCe OCYLIECTBIISIETCA
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEpUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, S3JEKTPUYECKUH 3apsijl, BELIECTBO, TelOo, O00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKHX BEMIECTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, MO TEMJIOBOMY 3(dexTy, 1m0 H3MEHEHHMIO CTeleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKHUCIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIMH, OJEKTPOHHBIA OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
AQHUOHBI. MexaHW3M [HUCCOLMAlMM BELIECTB C pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3U.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUsS peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpus),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUN
KHCJIOT, IIeno4ed M coied (BO3MOYKHO MCIIOJIb30BaHUE BHUAECO MAaTEPUANIOB), IMPOBEICHHE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHMUYECKUX BEIIECTB C IOMOLIbIO KaueCTBEHHBIX pEaKLUUi Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOJia U cepbl. AJUIOTPONIHBIE MOAU(UKALMK KUCIOPOJA U Cepbl. XUMUYECKHE CBOICTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBILUIEHHOIO croco0a MojdydyeHusi cepHoi Kuciothbl. I[Ipumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, €ro (pu3ndeckue U XUMUYECKHe
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak MpEeACTaBUTENss Kiacca KHCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yraeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoxaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peakiusi Ha  KapOoHart-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCycHas Kkuciorta). llpuponHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpPepabOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, jkene300eToH. I[IpoOmembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUH Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3laMud cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peakIMHu Ha Cynb(arT-HoH W HaOIOJIeHUE MpH3HAKa e
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IMPOBEJCHUE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHHS, O3HAKOMJIEHHE C MPOIyKIUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumuueckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYeCKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUEecKHe U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl noiaydeHus: MetasioB. [IoHATHE O KOPpO3UH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B mpupoje. OPuznueckue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HATpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanwus. [I[puMeHneHue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajdblLMi: moJiokeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonmoxenue B Ilepumonnueckoi cucrteMe xumuyeckux odaementoB J[. U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NuecKue U XMMUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuabpl U coiu skene3a (l1) m xkeneza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIUIaBOB, MX (DM3MUYECKUMH CBONCTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, MpoOIEcca TOPEHMs XKeleza B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbllus, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAaHKE MPOLIECCOB OKPALIMBAHUS IUIAMEHH MOHAMU HATpUS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemectBa 1 maTepuansl B MOBCEJHEBHON JKHU3HH uYeloBeKa. bezomacHoe Mcnoiib30BaHue
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPY)KAoILEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalW3,  CHUHTE3,  KiIacCH(pHUKalus,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPHUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHHUKH, IOJYIPOBOIHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEPAJIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUHU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MH(pOpMAIUEil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOWCTBE
Mupa u o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
yueOHO-UCCIIeIOBATeNIbCKON, TBOPUYECKON W JpYruX BUAAX MAEATENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHON JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aHMMOIIOMOIIM B TPOIIECCE ITOW y4eOHOW IESTeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapUINEH C MO3UIMHM HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTABIISAIOLINE OCHOBY JJISt
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypOod, JOCTYIMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH ¥ YPOBHsI 0OYYEHUS B TAJIbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST aJIKOTOJs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO MpoQeccuii U Tpyaa pa3IudHOro pojia, yBaKeHUE K
TPyAy M pe3ylibTaTaM TPYIOBOM JEATENbHOCTH, B TOM 4YHCIE HAa OCHOBE HPHUMEHEHHS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOoHaIbHOU NEeATENIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0O€30IMacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUM XUMHH, IS PElIeHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHYECKOTO MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBATbCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIUI, TUTIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAlbHble ydeOHble NeWCTBUA (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHHHM 3HAHMI:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUSA W KPUTEPHH Ui KiacCUPUKALUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTh B Mpollecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMu4eckass (opmylia W ypaBHEHHE XUMHUYECKOM peakmuu — TpPU PEIICHUH YydeOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEIACHHUIO yUYCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JJ0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI MO PE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MOcoOMsA, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIIIOJIHEHUS Y4eOHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
uH(pOpMallMd ¥ WJUIIOCTPUPOBATH peEIIaeMble 3a/adydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHOM U HCCIeI0BaTEIbCKOU
JeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIHCKOT0 X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) IO CYLIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 PE3yIbTaTOB BBIMOIHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUH (0OCyXaeHUs, OOMEH MHEHMSIMH, «MO3IOBbIE
HITYPMBbI», KOOPJMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHne KPUTEPUEB 10 OI[EHKe KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOSHHUIO 00S3aTEIBHOTO COJNEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K konuy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKpBIBATh CMBICT OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJa, XMMUYECKUIA

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJTHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAas aTOMHAas M MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIeMEHTa B COEJUHEHHM, MOJSIPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
3IIEKTPOOTPHLIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKast peakiys, Kiaccuukanus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIIMH, TEIIOBOM AP (PEKT peakiuu, Apo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKasl CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsI BEellleCTBa (MPOLIEHTHAsE KOHIIEHTpaIusl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUYECKHX IMOHITHM U IPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHHUSX, CTEMECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona /. M. MenneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepumonmuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATb U XapakTepu3oBaTh Tabmumunyro ¢opmy Ilepuoanyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (10 YMCIYy U COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMUCBHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT MX KAa4€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEeHTa 1o (hopMyJie COeTUHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTENBHON AESITEIBHOCTH — aHAIU3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEILIECTB U XMMHUYECKUX PEaKIIHH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWEe,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e CleNoBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH ToCynoi H  J1abopaTOpHBIM
000pyJOBaHUEM, a TaKXe MNpaBWIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U IPyTHUE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO0 yHAIOIITUXCSI YMECHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENIFHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas peakius, XUMHUYEecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IOHSATUH M MPUMEHSTH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyne, xapakTep Cpelsl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3liMyaTh TOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M
3apsna a1apa, 00IIee YMCiIo 3JIEKTPOHOB U pacHpeleIeHHe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPIKIasi ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

COCTaBJISITh YPABHEHHUS SJICKTPOJUTUYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpalIEHHBIE YPaBHEHUS peaklMii HOHHOro 0OMeHa, YpaBHEHUS PEaKIIHii,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXHOCTU
NPOTEKaHUS XUMUYECKUX MPEBPAILIECHUH B Pa3JINUHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKIni;

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCyJol U JabOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HWOHBI H3YYECHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XHUMHYECKHX PEAKLHMI, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHHWS — HAOJIOJCHHWE, W3MEPEHHE, MOJICITMPOBAHHE,
DKCIIEPUMEHT (peanbHblit u MBICJIEHHBIN).



INIOYPOYHOE IINTAHUPOBAHUE

8 KUJIACC
No Tema KomuuectBo | [Ipumeuanue
4acoB

Tema 1. BBeaenue B XuMuio 5
1 BBoanbiif unctpykrax no Th npu pabore B kabunere xumuu. Ilpenmer xumun. BemecTsa. 1
2 IIpeBpamienus BeniecTs. Poinb XuMum B )KM3HU Y€IIOBEKA. 1
3 Ilpakmuueckas pavoma Nel. «[Tpuémpl oOpaieHus ¢ 1ab0paTOpHBIM 000PYTOBAHUEM) 1
4 [Tepuonuueckas cucrema xumudeckux 3eMeHToB J[.M. MengeneeBa. 3HaKu XUMHUYECKHUX 3JIEMEHTOB. 1
5 Xumunyeckue Gopmynsl. OTHOCUTEIbHASI ATOMHAs M MOJIEKYJISIpHAs Macca. 1
Tema 2. ATOMBI XUHMHYECKHX 3JIEMEHTOB 8
6 OCHOBHBIE CBEACHUS O CTPOCHUHU aTOMOB. M30TOITBI 1
7-8 | CtpoeHue 3JIeKTPOHHBIX 000JIOYEK aTOMOB. 2
9 Honrsl. MonHas XxuMu4decKas CBS3b. 1
10 KoBanenTHas cBs3b. 1
11 Merannndeckas XUMHYECKas CBS3b. 1
12 O0001IeHrEe ¥ cCUCTEMATH3AIMS 3HAHUH 110 TeME «ATOMBI XUMHUYECKHUX 3JIEMEHTOB) 1
13 | Koumponvuas paboma Nel no meme «Amomvl Xumuueckux 3;1eMeHm06» 1
Tema 3. IIpocTsie BemecTBa 5
14 | IlpocTsle BemniecTBa-MeTalIbl. 1
15 | IIpocTsle BenecTBa-HEMeTaIbl. AJUIOTPOINHSL. 1
16 | KommuecTBo BemecTBa. Mok, MossipHast Macca. 1
17 | MonsipHbIit 00BhEM ra30B. 1
18 Pemenue 3anay mo temam «MomsipHBIN 00BEM ra30B, KOIMYECTBO BEIIECTBAY. 1

Tema 4. Coedunenusn xumuueckux 3.16MeHm o6 16
19 CreleHb OKUCIICHUS. 1
20 Baxneitmume kiaccel OMHaApHBIX coeTMHEHNN. OKCUIBI. 1
21 OcHoBaHus. 1
22 Kucaotsr 1
23 Coun. 1
24 | CocraBienue Gpopmyi cojei. 1
25 | Koumponsnas paboma no meme «Basicneiiuiue Knaccol HeOpZaHu4ecKUxX coeOUHeHUy 1
26 AMopdHBIe 1 KpHUCTAITHYECKUE BeleCcTBA. THUIIbI KPUCTAJUIMYECKUX PEIIETOK. 1




27 | YucTele BeniecTBa U CMECH. 1
28 | IIpakmuueckasn paboma N2 « Ananus nousst u 600v1». Uncmpykmaoic no Th. 1
29 MaccoBas 1011 KOMIIOHEHTOB B CMECH. 1
30-31 | Pemenue 3a/1a4 Ha HAX0XKJIEHHE MACCOBOM JI0JM KOMIIOHEHTOB CMECH. 2
32 | IlIpakmuueckan pavoma Ne3 «lIpucomosnenue pacmeopa caxapa ¢ 3a0aHHOU MACCOBOU Q0ell PACMBOPEHHO20 1
sewecmeay. Uncmpyxkmaowc no Th
33 | O6o0uienue u cuctemarusaiys 3HaHui 1o Teme «CoeTMHEeHUsI XUMUYECKUX PJIEMEHTOBY. 1
34 | Koumponvuas paboma Ne2 no meme « CoeOunenus XumuueckKux 3,1eMeHmos) 1
Tema 5. Hzmenenus, npoucxooauwjue c eeuecmeamu 11
35 | ®usnueckue SIBICHUS B XUMUHU. 1
36 XUMHYECKHUE SIBICHUS. X UMUUECKHE PEaAKIUH. 1
37 | 3akoH coxpaHeHUs MacChl BElIeCTBA. XUMUUECKHE YPABHEHHUSL. 1
38-39 | PacuéTpl N0 XMMUYECKUM YPaBHEHUSIM. 2
40-41 | Tunpl XUMHYECKUX PEAKIUH. 2
42 | Tunbl XUMUYECKUX PEaKIUil Ha IPUMeEpPEe CBOMCTB BOJIBI. 1
43 | Ilpakmuueckas pavoma Ned «Ilpusnaxu xumuyeckux peaxyuiiy. Mncmpyxkmaogic no Th. 1
44 | O6obeHne U cucTeMaTH3aIys 3HaHuil no Teme «/I3MeHeHus!, MPOUCXOASIIUE C BEIIECTBAMM. 1
45 | Konmponvunasn paboma Ne3 no meme «H3zmenenus, npoucxooaujue ¢ 6euiecmaeamuny. 1
Tema 6. Teopua Inekmponumuyeckoil Ouccoyuayuu U c60ICMea Kaaccog Heop2aHu4ecKux coeOuHeHuil 23
46 | PactBopeHune kak GU3NKO — XUMHIECKU# mponiecc. Tumbl pactBopoB. [ToBTopHEI nHCTpYKTaX 110 Th. 1
47-48 | Dnexrponmtiueckas nucconmanms (3/1) u teopus I/ 2
49 | MoHHBIe ypaBHEHUs peaklui 1
50 | YcioBus nmpoTekaHuss XUMHUYECKHX PEAKIMA MEXITY PACTBOPAMH AJICKTPOJIUTOB JIO KOHIIA 1
51-52 | Kucnotsl B cBete TD/J], 2
53-54 | OcHoBanus B cBete TOJ] 2
55 | Okcuppl, ux KiaccuuKkanus 1 CBOMCTBA. 1
56 Conn, ux CBOICTBA. 1
57 | 'enernueckas cBsA3b MEXKIY KJIaCCAMH HEOPraHUYECKUX COETMHEHUI. 1
58 | Ilpakmuueckan padoma No5 « Ceoticmea Kuciom, 0CHO8anull, okcudos u conety. Mncmpykmaoic no TP. 1
59 | Ob6oOnIeHne 1 cucTeMaTH3aIsl 3HaHUH 10 TeMe: «PacTBOpeHne 1 pacTBOPEIY. 1
60-61 | OxucnurenbHO — BoccTaHOBUTEbHBIE peakinu (OBP). 2
62 CBoiicTBa MPOCTHIX U CIOXKHBIX BemecTB B cBeTe 1O u OBP. 1
63 | IIpakmuueckan paboma Ne6. Pewienue sxcnepumenmansvhulx 3a0ay no meme « OBPy HUncmpyxmaoic no Th. 1




64 | O600meHue U cucTemMaTu3anus 3Hanui 1mo Teme «PactBopenue. PactBopel. CBo#CTBA pacTBOPOB 1
AJIEKTPOJINTOB, HOHHBIE ypaBHEeHUs, OBP».
65 | Hmozosas konmponvnas paboma Ned 3a kypc xumuu 8 Kracca. 1
66 | AHanu3 UTOTrOBO KOHTPOJILHOM PabOTHI. 1
67 | XuMus BOKpYT Hac. 1
68 | [loprperHas rajiepesi BEIMKUX XHMHKOB. 1
BCEI'O 3a 8 kiacc 68
9 KJIACC
No Tema KomuuectBo | IIpumeuanue
4acoB
Bgenenue. O01mas XapakTepucTHKAa XUMHYECKHX 3JIEMEHTOB M XUMH4YeCKuX peakuuii. [lepuoanyeckuii 10
3aKOH U NepHOAHYecKAas CHCTeMAa XUMHYecKuX dj1eMeHToB /I.M.MenneneeBa.
1 XapakTeprucTUKa XMMHUECKOTO 2JIEMEHTa Ha OCHOBaHUU ero nojoxkeHus B [lepuoanueckoit cucreme /1. . 1
Meneneena
2 XapaKkTeprucTUKa XMMHUECKOTO 2JIEMEHTA 110 KUCIOTHO-OCHOBHBIM CBOMCTBAM 00pa3yeMbIX UM COCIMHEHUH. 1
3 AMQoTepHBIE OKCUABI U THAPOKCHUIBI 1
4 Ilepunonnueckuit 3akoH u Ilepuonnueckas cucrema JI. . Menneneesa. 1
5 XuMudeckasi OpraHu3aiyst )KUBOM U HeXUBOU MPUPOJIBI 1
6 Krnaccudukanys XMMHUECKUX peaKkIni. 1
7 IToHsITHE O CKOPOCTH XMMHUYECKOMN peakiuu 1
8 Karammsaropsr 1
9 O600611eHre U crucTeMaTu3alns 3HaHui 1o Teme «BBenenuey» 1
10 | Koumponvnas paooma Nel no meme «Beedenuey 1
Tema 1. Metanibl 19
11 | ITonosxenue >neMeHTOB-MeTaIoB B [lepnoanueckoii cucreme 1
JI. I. MennieneeBa 1 0COOCHHOCTH CTPOEHHUS UX aTOMOB. Du3ndeckre cBOMCTBAa MeTaIoB. CIUIaBBI
12 | Xumuueckue CBOMCTBA METAIJIOB 1
13 Mertasel B ipupoje. O6mue crnocoObl UX MOTydeHUs 1
14 | Pemenue pacueTHBIX 3aJa4 C MOHSATHEM MacCOBas JAOJIS BBIX0J1a TPOAYKTa 1
15 | IlonsiTve 0 KOPPO3UU METAIITIOB 1
16 | llenovnbie MeTayuIBl: 00MIAs XapaKTEPUCTHKA 1
17 CoenuHeHus MEN0YHbIX METaJIOB 1




18 | lllenoyHno3eMenbHbBIE METAJUIBI: OOIAs XapaKTEPUCTHKA 1
19 CoenuHenus men0YH03EMETbHBIX METAIIOB 1
20 AJIFOMUHMI — IEpEeXOHbIN 371eMeHT. DU3nUecKue 1 XUMUYECKHUE CBOMCTBA allfoMuHus. [lonydenue u 1
MIPUMECHCHHUE ATFOMUHUS
21 CoenuHeHus aJIOMUHHIS — OKCHJ M TUJIPOKCHU], UX aM(OTEPHBINA XapaKTep. 1
22 | IIpakmuueckasn paboma Nel « Ocywecmenenue yenouku XumMu4eCkux npeepaujeHuLLy 1
23 | Kenezo —anement VIlIrpynne mo6ounoi moarpyibl. u3nyeckne U XUMUYECKUE CBOKWCTBA JKeJe3a. 1
Haxoxnenue B npupoze.
24 | Coenmmenns xenesa +2 i +3 ux kadecTBeHHOE onpeenenue. eneTnueckne paasl Fe'” u Fe™, 1
25 | Ilpakmuueckasa paboma Ne2 «llonyuenue u ceolicmea coeOuHeHUll Memaiiosy 1
26 | Ilpakmuueckas padboma Ne3 « Peuienue S5KcnepumMeHmanbHulx 3a0a4 Ha pacno3Haéanue u noiyyeHue 1
COeOUHEHUTI Memaniosy
27 O06001enre 3HaHui Mo TeMe «MeTayTbly 1
28 | Konmponsnas pavoma Ne2 no meme «Memannviy 1
Tema 2. HemeTta/ibl 28
29 | O0mias xapakTepuCTHKA HEMETAJIIOB 1
30 OO0111e XUMHUYECKHE CBOMCTBA HEMETAILIOB. 1
HemeTaisl B iprpo/ie U criocoObl HX TOTYYCHUS
31 | Bomopon 1
32 | 'anorensl: o01Ias XapaKTePUCTHKA 1
33 CoequHeHUs TalIOreHOB 1
34 | Ilpakmuueckan padoma Nod « Pewenue sxcnepumenmanvHulx 3a0ay no meme «Ilooepynna eanoeenogy 1
35 Kucnopon 1
36 | Cepa, ee pusnueckrie U XMMHUECKHUE CBOIICTBA 1
37 | CoenuHeHus cepul 1
38 | CepHas KHCIOTa KaK SJIEKTPOJINT U €€ COH 1
39 | CepHas kuCIOTa KaK OKHCIUTENh. [loydeHne U IPUMEHEHUE CEPHOM KUCIIOTHI 1
40 | lpakmuueckaa paboma Ne5 « Pewienue sxcnepumenmanvHulx 3a0ay no meme «llooepynna kuciopooay 1
41 | Asor u ero cBoiicTBa 1
42 AmvMmnak u ero coequaernst. Con aMMOHHUS 1
43 | Oxcuppl a30Ta 1
44 | A30THas KHCIIOTa KaK 3JIEKTPOJINT, €€ MPUMEHEHHE 1
45 | A30THas KHCIIOTA KaK OKHCIUTEIND, € MOTyYCHHE 1




46 | ®ocdop. Coenunenus pochopa. [Tonstre o hpochopHBIX y1oOpeHUsIX 1
47 | Yruepon 1
48 Oxkcupl yriaepoaa 1
49 | YrompHas KHCIOTa U €€ COJIH. 1
JKecTtkocTb BOJbI M cIOCOOBI €€ yCTpaHEHHs
50 | Kpemuwuit 1
51 CoenuHeHus KpeMHUS 1
52 CuitkaTHasi TPOMBITTUICHHOCTD 1
53 | lIpakmuueckas paboma No6 «Ilonyuenue, cobupanue u pacno3nasanue 2a306y 1
54 | O6o06uienue no reme «Hemeramnbi» 1
95 | Koumponvuas paboma Ne3 no meme « Hememannot» 1
Tema 3. O60011eHHE 3HAHMI 10 XUMMH 32 KYPC OCHOBHOI IK0J1bI. IloAroroBKka K MTOroBoii arrecTannu 11
56 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema 1
/1. I. MeHienieeBa B CBETE TEOPUU CTPOEHUS aTOMA
57 | 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U MX COCUHEHH B IIepHOJaxX U TPYINax B CBETE 1
MPEJICTABIICHUI O CTPOCHUHU aTOMOB JIEMEHTOB. 3HaueHue [lepronnyeckoro 3akona
58 | Buabl XUMHUYECKUX CBS3€H U TUIBI KPUCTAIIIMYECKUX PELIETOK. 1
B3anMOCBsI3b CTPOEHUS M CBOWMCTB BEIIECTB
59 | Knnaccudukanusi XMMHUYECKUX peaKLUi 0 pa3IMyHbIM MPU3HAKAM. 1
60 | CkopocTh XUMHUYECKUX PEAKIIHIA 1
61 | Honnsle ypaBHeHMs. OKMCINUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU. 1
62 | Pemenne npumepoB no teme «MonHbie ypaBHeHHs. OKHCINTENEHO-BOCCTAHOBUTEBHBIC PEAKIIUNY. 1
63 Knaccuguxkaius u cBoiicTBa HEOPraHUYECKHX BEIECTB. 1
64 | I'enernueckue psapl METaIa, HEMETAIA M MEPEXOJHOT0 METalIa 1
65 | Tpenunr-recrupoBanue 1o Bapuantam [ A nmponuisix JieT u JeMoBepcuu 1
66 | Konmponvnas pavoma Ne4. Pewenue I'HA. 1
67 | XuMudeckoe 3arpsisHeHHE OKPYKArOIIeH CPeIbl M €To MOCIEACTBUS 1
68 | BemecTBa, BpeqHble s 3I0POBbs YEIIOBEKA U OKPYIKAIOIIEH CpeIbl. 1

BCETI'O 3a 9 kaacc
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKunoHepHoe
obmectBo «M3narenbeTBo «IIpocBerneHues»

» Xumus, 9 xinacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE
obmectBo «M3narenbeTBo «IIpocBerieHues»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. 'abpuensu O. C., Bockoboitnukoa H. I1., SlmykoBa A. B. HacronbpHas kHUTa yauTens.
Xumus. 8 ki1.: Metoaumaeckoe nocodue. - M.: Ipoda, 2021.

2. T'abpuensn O. C., SmrykoBa A. B. Terpaap s 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX
pabort. 8 k1. K yue6unuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
kiacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. 'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 8 kimacey :
Metonmdeckoe mocooue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 9 xkmacey :
MeTtonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbHbie U ipoBepodHble paboThl K yueOnuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.
TaHHbBIE

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru T'azera «Xumus» u callT 1uist yuurtens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Exunas xomtekuus LIOP: TlpenmeTHast KoIeKust « XUMHUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBHI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabsHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast omumnuaza MKoIbHUKOB 10 XUMUHN
http://chem.rusolymp.ru Opranudeckasi XuMusi: JTEKTPOHHBIH YISOHUK LISl CPEIAHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JEKTPOHHBIH YISOHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucrannnoHHast OTUMITHA/IA [T0 XMMHH: TEICKOMMYHHUKAIIMOHHBIN
o0pa30BaTeNIbHBIN MPOEK.



