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INOACHUTEJIBHASA 3AIINCKA

[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
M KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYKO I10CIEA0BATEIbHOCTh
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,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

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 OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

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

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

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— 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 €€ CHCTEMHOM NpUpPOAbI,
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 n3yyeHny XMMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUHM OCHOB XMMHUYECKOM HAyKH 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 MPUMEHEHMH 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 1eiu, Kak:

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

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

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM NEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, 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, UCIONb3ys 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM 71 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 OCO3HAHHOMY 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).



COJAEP/KAHUE OBYYEHUA

8 KUIACC
ITepBoHayajbHBIC XHMHYCCKHE 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 MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
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 ).

BaxkHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopon — 2JIeMEHT M NIPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TemoBoil 3(PexT XuMHUECKONW 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 MPUPOIE,
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 pacTBOpBl. PacTBopuMoOCTh BewecTB B Bojie. MaccoBas 10js BEIIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranmueckux coenuHeHnuid. Oxcuapl. Kiaccuduxanus okcumos:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcHI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
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. Homenkiarypa coneil. @u3nyeckue U XUMUYECKUe cBoicTBa cosel. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrmo3HaBaHWE W HM3y4EHUE CBOMCTB KUCIOPOJa, HAOMIOJEHUE B3aWMOJCHCTBHS 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), B3amMmojeicTBhe Bogopoma ¢ okcuaom Mmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEHW pPacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOJI0/ICHUE W3MEHEHUSI OKPAaCKH WHIMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH, U3ydYEeHUE
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

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
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. Kopotkomepuognas u miauHHONEpuoAHas ¢opmel [lepromudeckoid 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 dieMeHTOB [lepuonndeckoil 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 IPYIaM 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.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYCeHHE OO0pa3IoB BEIIECTB METANIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCHUIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanm3aniust MeXMIpEMETHBIX CBSI3€H MPU U3YUYEHUU XHUMHH B § KJacce OCYIIECTBISICTCS
yepe3 MHCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U IOHATHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMHU TSI OT/ACTBHBIX MPEAMETOB €CTECTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCHU(pUKAlUs,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

O®uznka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIH], H30TOIBI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKkus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonndeckoil cuctemMe U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKHM M BHUAA XMMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B pEaKUUH BEUIECTB, IO TemIoBOMY 3(QQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajuu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopocTH xumudecko peakuuu. Ilonarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBI€HHE YPABHEHMH OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTEI U HEIIEKTPOIUTH. KaTHoHbI,
AQHUOHBI. MexaHu3M JHCCOIMAllMM BELIECTB C pa3IMYHbIMM BHJAMHU XHMHYECKOH CBS3U.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, IMOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
MpEeJCTaBICHUH 00 3IEeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAIUIMUECKHUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, UCCIEI0BaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, MpoLEcca AUCCOLMALUN
KHUCJIOT, IIENOYe U cojedl (BO3MOYKHO HCIIOJIb30BAHME BHUIEO MaTEepUaNIOB), IPOBENECHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TMPHU3HAKK MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE



ocajZika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUUi (rOpeHue, peakiu pa3joXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIBIO KAuyeCTBEHHBIX pPEaKUWil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe xJopa (B3auMOJEHCTBHE ¢ MeTalllaMH, HeMeTaJlJIaMH,
menoyamu).  XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre XJ1opa U XJI0pOBOJOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabt
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIUN KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kilacca KHUCIOT W CrenuduuecKkue). XUMHYECKHE pPEeaKIuy,
Jekalle B OCHOBE HPOMBIIUICHHOTO croco0a IMoJydeHUs cepHoi KucnoTsl. Ilpumenenue
cepHOii KucIoThl. COJIM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUECKue u
XUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoie. AMMHUaK, ero Gu3ndeckue U XUMHYECKHe
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHE,
¢u3nueckne M XUMHYECKHME CBoOicTBa (0OIIMe Kak MpeacTaBuTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOMOEMOB). Pocdop, amioTpoIHble MOIU(DUKAINH
doctopa, ¢pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIINH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOrusa. KpyroBopot yrieposa B mpupo/ie.
Oxcunpl yriaepona, Ux GpuU3MUecKue U XMMUYECKHe CBOWMCTBA, JICHCTBHE Ha KUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-mMoHBL. ~ Vcmonb3oBaHue  KapOOHaTOB B ObITY, MEAMLUHE,
MIPOMBITIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTH HX TMepepaboOTKu
(6eH3uH), UX POJb B OBITY M MMPOMBINUICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPTaHUUECKUX COCAUHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u



KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3N4YeCKue U XUMUYECKHE CBOMCTBA T'aJOTC€HOB M MX COCAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3namMu cepbl U €€ COCOTUHEHHMAMH (BO3MOXHO HCIIOJIB30BaHHE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M MX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX ynoOpeHui,
[OJIyueHUe, coOupaHue, pacro3HaBaHUME W U3YYEHHE CBOMCTB aMMMaka, IpPOBEAECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUs U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aICOpPOIMM PAcTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C NPOLyKUUEH
CUJIMKATHOM IPOMBIIUIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 0 Teme «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajliibl M X COCIUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux annemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuinueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHUM wMertamioB. dusnueckue W XUMHUECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoOb! noyydyeHus: MeTaioB. [IoHATHE O KOPPO3MM METANJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaTlOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[I{esrounble MeTANIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31€MEHTOB /1.
H. MeHnpneneesa, CTpOEHHE UX aTOMOB, HaXOXICHUE B mpupoje. Puznueckue U XUMHUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W KainblUil: noJsioxkeHue B [lepuoanueckoit
cucreMe Xxumudeckux sjeMeHToB JI. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXKIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BakHeimme coennHeHus
KaJblMA (OKCUI, THIPOKCH, CON). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B npupoae. Pusznyeckue U XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHue B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIoB M CIUIaBOB, HMX (PU3MUECKUMHU CBOICTBaMH,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO MCIIOJIb30BaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJBI, MpOIEcca TOPEHHsS Kele3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOIEHHE M ONMKMCAHUE MPOLECCOB OKPAIIMBAHUS IUIAMECHH HOHAMH HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpPYsKaIIas cpeaa

BemectBa u maTepuanbsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
Beulects, gainee — [1/1K). Ponp XxuMuu B pelieHu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).
Mescnpeomemmnuie céazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK H MOHSTHH,
SIBJISIFOIITUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUIHOCTh,  HAONIONEHUE,  IKCIICPHMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKHI 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3JIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMmETKa, CIJaBbl, (U3UUYECKHUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOPEHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKONIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPa)XKat0T TI'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHHUS XMMHUYECKOW HAyKM B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2)rpa:kIaHcKoro BOCHUTAHMA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AESATEIBHOCTH MIPU BHIMIOJIHEHUH YUI€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aWMOIIOHIMAHHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOW IesITeTbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJIEHHE W TOCTYNKH CBOUX TOBapUIIEH C TMO3UIUH HPABCTBEHHBIX U
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O IO3HAHUS:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTaBISIOLIME OCHOBY JUIs
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJy4YeHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYITHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30IacHOCTU MpHU OOpalleHMH C XUMHYECKUMH BEIIECTBAMU B OBITY U peabHOU
KHU3HHU;

5)TpynoBoro BocnuTaHus:

MHTEpeC K MPAKTUYECKOMY U3Y4EHUIO NMPOo(eccuil U Tpyaa pa3IMyHOro poja, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
NOPEIMETHBIX 3HAaHWM 10 XHUMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU



MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,

OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;
6)3K0/10TrHYeCKOro BOCIIMTAHUA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MIPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHWE IIEHHOCTH 3J0POBOTO M 0€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHHWE IIEHHOCTU COOJIIOICHUS TIPABHJI OE30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIICCTBAMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, IMOJy4aeMble IMPU HM3YUYCHUHU XHMHH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIbTYPbI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTeH MX peIieHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampenMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYUMBIE IS (POPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETax U MO3BOJIIOT HA OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO J1eATebHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHMHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS JIs1 OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, 1eyKTHUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH U3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B N3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOINPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XO/I0M MPOIEcCca, CAMOCTOSTENIHFHO TIPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATh OTUYET O MPOJICTAaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BHIOB
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METOIbI U 3aIPOCh IPU MOUCKE U 0TOOpe nHpOopMauU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O UCIIOJIBb30BAHUS Pa3INYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh U aHAIU3UPOBATh B IIpolecce y4yeOHOM M HcCiel0BaTelnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yYMEHHUs 3aJaBaTh BOIpPOCHl (B XoJe jauanora M (WiIM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUHM BO3HHMKAIOIIMX IPOo0JieM Ha OCHOBE y4éra
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHne KPUTEPUEB 10 OI[EHKe KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe 1eiicTBHA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpuUTM JIEHCTBHNA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yabTaTOB TIO0 OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMs U CHOCOOBI JAeWcTBUM, crneuuduueckue amis
OpeIMETHOM 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K konuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
-pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJIa, XMMUYECKUN DIIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OAHOPOIHAS M HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHASI aTOMHAasi M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJsI XUMHUYECKOTO JJIEMEHTa B COCIWHEHHWH, MOJSIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHME, COJb, AJIEKTPOOTPHIATEIILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCU(pUKalMs peaklUui: peakUM COSAMHEHUS, PEAKLHUM Pa3JIOKEHHs, peaKIUu
3aMeIIeHus], peakui 0OMeHa, 3K30- M SHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P deKT peakuuu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJISIpHAst U HETIOJISIpHAsi KOBAJICHTHAs! CBA3b, MOHHAs CBs3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBasi J10J1s1 BeIeCTBa (IPOLIEHTHAs! KOHIEHTPAllKs) B pacTBOPE;



-WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATUN M NPUMEHATH 3TU IMOHSTHSA
IIPY OIIMCAHMH BELIECTB U UX IPEBPAILCHUN;
-ACIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY MJISi COCTaBICHHS (OPMYJ BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIN;
-OIPEJIENSITh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTEHEHb OKHUCIECHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIACCy
COCMHEHUH 10 GOopMyIaM, BU XUMUYECKON CBS3U (KOBAJICHTHAS! M MOHHAsI) B HEOPTaHUYECKHUX
COCIMHEHUSX;
-packpeiBath cmbica Ilepuonnueckoro 3akona J[. M. MenaeneeBa: [I€eMOHCTPUPOBATh
IIOHMMAHHE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX ITOJIOXKCHHS B
[lepuoanueckoii cucreMe, 3aKOHOB COXpPAHEHMsSI MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHs, 3aKOHa ABOrazipo;
-ONKCHIBAaTh W XapakTepu3oBaTh TabiamuHyto (opmy [leproanmyeckoil CHCTEMBI XHMMHUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATUS «IJIaBHAs noArpymnmna (A-rpymmna)» u «nobdounas noarpynna (b-
TpyIIIa)y, Majble 1 0OJbIINE TIEPUO/IbI, COOTHOCUTH 0003HAYEHHS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepunonnueckas cucremMa xumuueckux odgemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U PaclpeieieHue UX 110 3JIEKTPOHHBIM CIIOSIM);
-KJ1accu(UUIMpPOBaTh XUMUYECKUE 3JIEMEHTHI, HEOPIraHUUYECKUE BEILECTBA, XUMUYECKHE PEAKIINU
(10 yuCITy ¥ COCTaBY YYacTBYIOILMX B PEAKIIUU BEILECTB, IO TEIIIOBOMY 3P HEKTY);
-XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX KJIACCOB,
NOATBEP)KJAs ONUCAaHME IMPUMEpPaMHM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;
-IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT MX KAauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKAHHSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHbIX YCIOBUSX;
-BBIYMCIIATE OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEAUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINHY;
-IPUMEHSATH OCHOBHBIE OIE€pallMy MBICIUTEIbHON 1€ATEIbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHUE,
000011eHne, CUCTEMaTH3alHI0, KIacCU(UKAIMIO, BBISBICHHE TPUYMHHO--CIIEJICTBEHHBIX CBSI3€H
— JJIS M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHil, eCTECTBEHHO-HAayUHbIE€ METOJIbI
NO3HAaHUS — HaOdIoIeHUe, W3MEpPEeHHe, MOJICIMPOBAaHUE, OSKCIEPUMEHT (pealibHbli U
MBICJICHHBIN);
-CJIe/10BaTh MpaBHiaM MOJIb30BaHU XUMHUECKON MOCYA0H 1 1a00paTOpHBIM 000pYyI0BaHUEM, a
TaK)Ke MpaBuiIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJHEHHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO TOJYYEHHIO M COOMPAHUIO Tra3000pa3HBbIX BEIIECTB
(Bomoposia M KHCIOpOJa), NMPUTOTOBJICHHUIO PAcCTBOPOB C OMpPENEIEHHONM MacCcoBOM jaoiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHE ODKCIIEPUMEHTHI IO
pacmo3HaBaHWIO PACTBOPOB IMIEJOYed MW KHUCJIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
deHondransent, METUIOPAHXK U APYTHe).

K konny oOydeHus B 9 kiacce IpeaMeTHbIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
-pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHI: XUMHUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTOE  BEIIECTBO, CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKHUCIICHUS, XWMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETIOBON 3PQEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIACKTPOIUTHI, HEINEKTPOIUTHI,
JIEKTPOJIUTHYECKAs TUCCOLMALNSA, PEAKIUM HOHHOTO OOMEHa, KaTaln3arop, XHMHUYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIe pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuyu, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, aJFIOTPOIHA,
aM(pOTEpHOCTh, XUMHUECKasi CBA3b (KOBaJCHTHAs, MOHHAs, METANINYECKast), KpUCTAJUINYEeCKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKIMH, MpeneabHO
nonyctumas konueHtpanus [1JIK Bemectna;

-WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHSATUN M NPUMEHATH 3TU IOHSTHS
IIPY ONMCAHMHU BEIECTB U UX MIPEeBpaILEeHUI;

-ACIIONIb30BaTh XMMHUECKYI0O CHMBOJIUKY Ul COCTaBJICHHS (POPMYIN BEIIECTB M YpaBHEHUH
XUMHUYECKHUX PeaKluii;

-OIPENIENSITh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XHMUYECKUX 3JEMEHTOB B COCIMHEHUSX
Pa3INYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEJUHEHUH I10
dopmynaM, BUJ XMMHYECKON CBSA3H (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPAX
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
-packpbiBaTth cMblca Ilepuonuueckoro 3akona JI. M. MeHneneeBa U AEMOHCTPUPOBATH €ro
NOHMMAaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TaOimuHyro (opmy Ilepuoamyeckoli cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OoJibIIME MEPUOABI, COOTHOCUTH OOO3HAUEHUs, KOTOpHIE
UMEIOTCA B MEPHOAMYECKONW TaliuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00llee YUCIIO 3JIEKTPOHOB U pacHpeesieHue uxX
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B Ipelenax MajiblX HNEpUOOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

-KJ1accu(ULIMpPOBaTh XUMUYECKUE JIEMEHTHI, HEOPIraHUYECKUE BEILECTBA, XUMUYECKHE PEAKIINU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PpEaKLUUU BEIIECTB, IO TemIioBoMy 3¢ ¢ekTy, Mo
MU3MEHEHUIO CTENIEHEW OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

-XapaKkTepHU30BaTh (OMHUCHIBaTh) OOIMIME U cHeru(UUecKre XUMHUECKHE CBOMCTBA MPOCTBIX U
CJIOKHBIX BEILECTB, MOATBEPXK/as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

-COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUYECKON AMCCOIMALMM KUCIIOT, IIeJI04Ye U coJeil, MoJIHbIe
U COKpallléHHbIE YPABHEHUS PeaKLUii HOHHOrO 0OMeHa, YpaBHEHMS peaKifii, MOITBEPKIAIOLIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

-pacKpbIBaTh  CYHIHOCTb  OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKIHH  MOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

-IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X CTPOEHHMSI, BO3MOKHOCTH IPOTEKAHMSI
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

-BBIYMCIIATE OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (QopMyse COEIMHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

-c0o0JII0/1aTh TPaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYIOBaHHUEM, a
TaKXe IMpaBHuiia OOpaIleHusl C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU IO BBIIOIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIIoro rasa);

-IPOBOJIUTh PEAKIMM, MOATBEPXKIAIONINE KAaYeCTBEHHBIH COCTaB pPAa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

-IPUMEHSATH OCHOBHBIE OIE€pall MBICIUTEIbHON NESTEIbHOCTH — aHallu3 U CUHTE3, CPaBHEHUE,
0000111eHNe, CUCTEeMAaTU3aINIO0, BBISBICHUE MPUYUHHO-CIECJCTBEHHBIX CBS3€H — I M3y4YCHHS
CBOWCTB BEIIECTB M XUMHUYECKUX PpEaKIHil, €CTECTBEHHO-HAay4yHble METOJbl IO3HAHUA —
HaOJI0IeHNe, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB u K 0 dueKkTpoHHbIE (LM (POBbLIE)
n/n TeM NMPOrpamMMbl Bcero p;;[oTTI::m’HHe p;) g::::qec'me o0pa3oBaTejibHbIE PeCypPChl
Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHATUHSA
Xumust — BakHas o0J1acThb
11 €CTEeCTBO3HAHUS U 5 9 bubnuorexa [IOK
' MPAKTUYECKOM IEATCILHOCTH https://m.edsoo.ru/7f41837c
YeJI0BEKA
19 BemrecTBa 1 XuMHU4YECKHE 15 1 bubnunoreka LIOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bozmyx. Kucnopon. 5 bubmmoreka [JOK
' [MonsiTue 06 oxkcuaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bubmmoteka IIOK
' KHCIJIOTAaX U COJISIX https://m.edso0.ru/7f41837¢c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6nmorexa LIOK
' 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 1({);: N 11 1 1 bubmorexa LIOK
' p 9 https://m.edsoo.ru/7f41837c
COEIMHEHNIT
Hroro o pasneny 30

Paspnen 3.11epunoanyeckuii 3axkoH u [lepuoguveckasi cucrema xumuyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

3.1

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XAUMHUYECKHX dJIeMEHTORB /I,
N. Mennene-eBa. CTpoeHue

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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aToMa

Xumudeckas CBI3b.

39 OKUCIUTEIBHO- 8 bubnunoreka LIOK
BOCCTaHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu

bu6nunorexa LIOK
Hroro no pasneny 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pa3sjgesioB H TeM Becer  Kourtpoabn = Ilpakruueck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
IToBTOpEenue u
TyOJeHue
T . bu6nuoreka [IOK
3HAHUH
11 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pasaenoB Kypca 8
KJ1acca
OcHoBHBIE
bubnnoreka IIOK
3aKOHOMEPHOCTH
12 4 https://m.edsoo.ru/7f41a
XUMHYECKUX
y 636
peakmuit
DIEKTPOIUTHYEC
Kas TUCCOLMAIIHSL. bu6nuoreka [IOK
1.3 XuMu4yecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COETHHEHHS
O61mmas
XapaKTEePUCTHKA
bubmmoteka [IOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
snemeHToB VIIA-
636
TPYTIIBL.
I'anorensl
O6mmas
XapaKTepUCTHKA
bubmmoteka [IOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a
sneMeHToB VIA- 636
rpynnsl. Cepa n -
e€ coeqUHEeHUS
OOmas
XapaKTepUCTHKA
XAMHUYECKUX but6mmoreka [IOK
2.3 s1aeMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a

rpynmnsl. A30T,

dbocdop n ux
COCIMHECHUA

636
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O6mas

XapaKTEPUCTHKA
XUMHUYECKHUX bu6nuoreka [IOK
24 anemeHToB |VA- 8 https://m.edsoo.ru/7f41a
rpynmnsl. YTiaeposa 636
U KPEMHUU U UX
COCIMHCHHUS
Hroro no pazueny 25
Pa3nen 3.MeTa/ljibl M UX COeMHEHUS
N bu6nmoreka [IOK
06
3.1 HHE cBoneTBa 4 https://m.edsoo.ru/7f41a
METaJIJIOB
636
Baxneiimme bu6nmoreka [IOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a
COCTMHCHUS 636
Hroro mo pazueny 20

Pa3znen 4. Xumus u okpyxaomas cpeaa

BemecTBa u bu6nuoreka [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
JKU3HU YeI0BEKa 636
Hroro no pazneny 3
bubnnoreka IIOK
PesepsHOoe Bpems 3 https://m.edsoo.ru/7f4la
636
OBIIEE
KOJIMYECTBO 68
YACOB 11O

[NPOTPAMME
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