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HHOACHUTEJIbHAS 3AIINCKA

[IporpaMmMa o XMMHH OCHOBHOTO 00111eT0 00pa3zoBaHus (YriayOIEHHbBIN YPOBEHB) COCTABICHA
Ha OCHOBE TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpamMmbl
OCHOBHOT0 001Iero oopazoBanus, nmpeacrabieHHbIXx B DI'OC OO0, ¢ yueTom dhenepaibHOM paboyeit
MIPOrpaMMBbI BOCITUTAHUSI.

[TporpamMma o xumMuu pazpaboTaHa ¢ [EIbI0 OKa3aHUs METOJUYECKON MOMOIIHM YYUTETIO B
co3/1aHuu paboudel mporpaMMsl 10 Y4eOHOMY MTPEIMETY.

[IporpaMMa 1o xumuHM Aa€T MpeAcTaBIeHUE O IeNsix, oOuieil crpaTerud oO0ydeHws,
BOCIIUTAHMSI U PA3BUTHS O0YJAIOIIMXCS CPEACTBAMH YIEOHOTO MPEAMETa, ONPEIENsieT 00s3aTeIbHOe
IIPEIMETHOE COJIEP)KAHUE, €r0 CTPYKTYpy IO pa3feiiaM M TeMmaM, PAacHpelesIeHHe MO KiaccaM,
PEKOMEHIYEMYI0 TIOCIEAOBATENbHOCTh H3YYCHHS XHMHH C YY4ETOM MEXKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3eH, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX  OCOOEHHOCTEH
oOydaromuxcs. B mporpamMmme 1Mo XWMHW YYUTBIBAIOTCS BO3MOXKHOCTH YYE€OHOrO MpeaMeTa B
peamzani  TPEOOBaHMN K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEIMETHBIM M IPESIMETHBIM
pedynprataM oOydeHHs U B (OPMHUPOBAHUH OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHOM
JEeSITeIbHOCTH 00YYar0IIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

W3ydyeHne XWMUUM Ha YpOBHE OCHOBHOTO OOIIEro o0O0pa30BaHUS OpPUEHTUPOBAHO Ha
OOMICKYIBTYPHYIO TIOJITOTOBKY, HEOOXOAMUMYIO ISl BEIPAOOTKH MHPOBO33PCHUCCKUX OPUCHTHUPOB,
Pa3BUTHUS HWHTEIUICKTYAJIbHBIX CIOCOOHOCTEH M HMHTEpPECOB OOYYAIOIIMXCS, Ha MPOJOJHKCHHE
oOyueHusl Ha YPOBHE CpeIHero o0uiero oopa3oBaHus.

3HaHWE XMUMHH CIYXXUT OCHOBOH 7l (POPMUPOBAHUS MHUPOBO33PEHUSI O00YYArOMIETOCs, €ro
MPEJICTABICHUA O MAaTePHAILHOM €IMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMbIe XUMHUEH
MIPEJICTABJICHHS O MPEBPANICHUSAX SHEPTUU U BEIICCTB B MPUPOJIE, O MYTIX PEIICHUS TII00ATBHBIX
Mpo0JieM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, YHEPTETUUECKOM, MPOIOBOILCTBEHHOM
npo6sieM, TpoOIeMbl SKOJIOTHYECKOH 0€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peall3alfi BO3MOXXHOCTEH JUIsl caMOpasBUTHS U (OPMUPOBAHUS KYJIBTYPHI
JTUYHOCTH 00YYaroMIMXCs, UX 00IIei U QyHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH O0ydarommxcs,
HABBIKOB X CAMOCTOSATEILHOM y4eOHOMU NeATeIbHOCTH, SKCIIEPUMEHTATBHBIX M HCCIICIOBATEIIbCKIX
YMEHHH, HeOOXOIMMBIX KaK B IIOBCEAHEBHOW KHU3HU, TaK M B MPO(PECCHOHAITLHOMN JIeATEITbHOCTH;

3HAKOMHUT CO CHENU(HUKON HAYIHOTO MBIIUICHHS], 3aKIa/IbIBAET OCHOBBI MPEACTABICHUI O
€IMHCTBE TPHUPOJBI U YENOBEKa, SBISAETCS KIIOYEBBIM ITAarioM B (OPMUPOBAHUM ECTECTBEHHO-
HAayYHOW IPAMOTHOCTH O0yJaIONTUXCS;

croco0cTBYeT (hOPMHUPOBAHKIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM,
K MPUPOJIE, K YEIOBEKY, BHOCUT CBO BKJIAJ] B DKOJOTHYECKOE 00pa3oBaHHe 00YJarOIIMXCS.

JlanHble HampaBlieHUST B OOYYEHHM XHMHUU OOECIIEUMBAIOTCS CHEU(UKON COAep KaHUS
IpeIMeTa, KOTOPBIH SBJISCTCS TeIarOTHIeCKH aIalITHPOBAHHBIM OTPaKEHUEM OIPEICIICHHOTO ITara
Pa3BHUTHS XHUMHH.

VYrayOnéHHblii Kypc XUMHHM OCHOBHOTO OOIIEro oO0pa3oBaHMs OpPUEHTHPOBAH HAa OCBOCHHE
00yJalOIMMUCST CHCTEMbI TEPBOHAYAIILHBIX TOHATHNA XWMHH, OCHOB HEOPTraHMYECKOH XWUMUH,
OCHOBOMOJIAraloluxX NPeJCTaBJICHUN O0Omeld XUMUU M OTHCNbHBIX 3HAUUMBIX IOHATUHN
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CrtpykTypa colepkaHusi MpOrpamMMmbl 1O XUMHUU c(HOpMHpOBaHAa HAa OCHOBE CHCTEMHOIO
1oaxoJa K e€ nzyuenutro. CoaepkaHue CKIIaJAbIBAETCS U3 CUCTEMbI IOHATUH O XUMHYECKOM AJIEMEHTE
M BEIECTBE M CUCTEMBI MOHATUH O XUMHUYECKOW peakuumu. OOe 3TH CHCTEMBl OPraHU30BaHBI MO
MPUHLIMITY TOCJIEOBATEILHOTO PAa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuoanueckoro 3akona /.M. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

YUEHHUS O CTPOCHUHU aTOMa U XUMUYECKOM CBSI3U;

MIpe/ICTaBICHUM 00 IEKTPOIUTUYECKON TUCCOLMAIIUU BEIIECTB B PACTBOPAX;

0 XMMHYECKON KNHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTHMUeCKMX 3HAaHUH TMOJOXKEHBl SMIUPUYECKH TIOTY4YEHHBIE (DaKTHI.
Teopernueckue 3HAHUS PaA3BHBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YPOBHA K JApYyromMy U
o0ecreunBaT 00y4arIUMCsS BO3MOKHOCTh OOBACHATh U MPOTHO3UPOBATH CBOWCTBA, CTPOCHUE U
00JIACTH MPAKTHYECKOTO IPUMEHEHHUS N3y4aeMbIX BEIECTB.

OcBoeHue coaepKaHusl MporpamMmbl 10 XUMUU MPOUCXOAUT C UCIOJIb30BAaHUEM 3HAHUHN U3
paHee M3YyYEHHBIX Y4EOHBIX IMPEIMETOB: OKPYXAroMMi Mup, Ouomorus, (u3nka, MareMaruka,
reorpadus, TEXHOJIOTHSI, UCTOPUSI.

[IporpamMmma ocHoBHOro oOmIero oOpa3oBaHuss 10 XUMHH (YriyONEHHBIH YpPOBEHB)
OpPHEHTHPOBaHA Ha COXpaHEHHE PyHIaMEHTAIFHOTO XapaKTepa 00pa3oBaHusl, Clien(UKN yIeOHOTO
npeaMera u odecreueHme yCenHoro o0y4eHus Ha CIIeAYIOIeM YpoBHe oOpa3oBaHus. B mporpamme
M0 XUMHUHU pealn3yeTcs pa3BUBAIOLIAs M MPAKTUYECKash HAMpaBICHHOCTh OOyYeHHUS XHMHU,
mudepeHnmanus  oOydeHUs, BKIOYaromas MNOpoQMIbHYI0 MOArOTOBKY OOydarommxcs H
MOCIIEAYIOLEE CaMOOTIpeieNieHre B BEIOOpE HapaBiieHUs: 00yueHus: B Ipo(UIbHBIX KJlaccax.

VYrnyO6néHHoe u3ydeHHE XHUMHH CIIOCOOCTBYET pealu3aluu 3a7ad MpoQecCHOHAIBHON
OpPHMEHTAIMH U HaIPaBJIEHO Ha MPEJI0CTaBICHUE BO3MOKHOCTH KA/ IOMY 00yJaromeMycsi IpOsIBUTh
CBOM HHTEIJIEKTYyaJlbHble M TBOPYECKHE CIIOCOOHOCTH MpH H3YyYEeHUH Y4eOHOro MpeaMera,
He00XO0IMMBIE [T TPOJOJIKEHHSI 00pa30BaHus U NajbHEHIIEN TPy10BOH 1€ATEIbHOCTH.

[IporpaMMa no xumuu (yriayOn€HHbBIN YpPOBEHb) NpeJHA3HA4YeHa JUIs HCIOJIb30BAHUS B
0o0pa3oBaTeNbHBIX  OpraHU3alUsaX,  peau3ylIIUX  OporpaMMbel  AU(QepeHIHPOBaHHOIO
(yriny6snénHoro, NpoQHUIbHOI0) U3y4EeHUsT OTJACNBHBIX YUeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBaHusl.

OObpazoBarenbHble PYHKIMM XUMHH, U3y4aeMOil Ha YIriIyOJIEHHOM YpOBHE, pealu3yloTcs B
nporecce (OpMHUPOBAHUS 3HAHUH OCHOB XMMHUYECKOM HAayKHM Kak o00JacTh COBPEMEHHOIO
€CTEeCTBO3HAHUs, O0JACTH MPAKTUYECKON NESATETbHOCTH 4YeJIOBEKa M OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOU KYJIbTYpHl. 3a/1ada y4eOHOTo TIpeMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI XUMHUECKUX
3HAHUA — BaKHEHIMX (DAKTOB, MOHSITHM, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUH, IOCTYIHBIX
0000111eHUI1 MUPOBO33PEHUECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHNN K HAyYHBIM METOJaM
MO3HAHUS TPU H3YYEHUH BELIECTB M XUMHMUYECKHX peakiuil, (OpMHUPOBAHUU M PA3BUTUU
MO3HABATENIbHBIX YMEHUHN U CIIOCOOOB AESITEIbHOCTU U UX MPUMEHEHUH B yueOHO-II03HABATEIbHOM
U y4eOHO-MCCIIeIOBATEILCKOW JIEATEIbHOCTH, OCBOCHHMH TIPAaBWJI O€30MAaCHOTO OOpameHust ¢
BELIECTBAMU B IOBCEHEBHOM KU3HU.

Lenu u3ydyeHus: XUMHH OTPaXaroT HANpPaBJICHHOCTh OOyUeHHs Ha Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (popMHpoBaHHe €€ UHTEIJIEKTa 1 0011Iel KyJIbTYpBhI.
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(dbopMHpOBaHNE WHTEIUIEKTYAIbHO pPAa3BHTOW JIMYHOCTH, TOTOBOW K CaMOO0Opa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MIPUHATHUIO PEIIEHUH, CIOCOOHON aJanTUPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBHSM KU3HHU;

dbopMupoBaHHE CHUCTEMBl XHUMHWYECKMX 3HAHWH KaK KOMIIOHEHTA eCTECTBEHHO-HAYYHOW
KapTUHBI MUPa, KaK OCHOBBI ISl HOHUMAaHUSI XUMHYECKOH CTOPOHBI SBICHUH OKPY)KAIOIIEro MHpa,
OCBOCHHE SI3bIKa HAYKH,

npuodiieHre 00yJaromMXCsl K CaMOCTOSITENIbHOW IMO3HABATENBHOM M MCCIIE0BATEIBCKON
JEATeNPHOCTH, K HAay4YHBIM METOJaM IO3HAaHUSA, (OPMUPOBAHME MOTHBALMM M Pa3BUTHE
CIIOCOOHOCTEH K M3yYEHUIO XUMHUHU;

(bopmupoBanue o01IeH GyHKINOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE
yMEHUH OOBSCHATh M OLEHUBATH SBJICHUS OKPY)KAIOUIETO MHpA, UCIONb3ysd 3HAHUS U OIBIT,
MOJTyYEHHbIC IPU U3YYEHUH XHUMUH, IPUMEHSTh UX IPU PEILICHUHU MPOOJIeM B TIOBCETHEBHOM KHU3HU
U TPY/IOBOH JICSITENBHOCTH;

pa3BuTHE Yy 00y4JarONIMXCsl MHTEpeca K M3YUEHHUIO XUMUU U chepaM eI TeNbHOCTH, CBI3aHHBIM
C XMMHEH, MOTHBAIMA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOMIETO MPOQHIIS W HANPABICHHOCTH
najgbHEHIero o0y4eHus;

OCO3HAaHHWE IIEHHOCTH XHMMHYECKMX 3HAaHMW B JKU3HM YEJIIOBEKA, MOBBINICHUE YPOBHS
9KOJIOTMYECKOW KYJIBTYPbI, HENpUATHE JACHCTBUH, NMPHHOCAIIMX BpEI OKpYXKaloollel cpeae u
3710pOBBIO JIFOJIEH;

npuoOpeTeHne OO0YYaIONUMUCS OIBITA CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIIH ), HEOOXOJUMBIX JUIS PAa3IMYHBIX BHOB JACATCIHLHOCTH.

Ha yenyonénnoe usyuenue yueonozo npeomema «Xumua» omeooumca 136 uacoe 6 8
Kacce, mo ecmo 4 uaca 6 neoenio 3a cuém ooazamenwvuoi uacmu OOII 000, ¢ 9 xo6 kracce — 102
yaca (3 uaca ¢ nedenro) (npogunvhslii ypogenv npozpammel 6 9 X6 Knacce ocyujecmenaemcs 3a
cuém 3aHAmuIl 6HEYPOUHOU 0eAmMeIbHOCIU NO eCIMECMEEHHO-HAYYHOMY HANRPABIEHUIO, YACO8 NO
oowepazeusarouum npozpamman 0/0/).
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COJEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHaYa/IbLHBbIE XMMUYECKHE TOHATUSA

XuMusg — BakHasg oO0JAacTh €CTECTBO3HAHUS U INPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa.
[Ipenmer xumuu. Posiab xumuu B xKU3HU yesoBeka. Kparkue cBeieHus: 00 HCTOPUU BOSHUKHOBEHUS U
pa3BuTUs XuMUU. XUMHS B cucTeMe Hayk. Tena u BemecrBa. @U3n4ecKkue 1 XUMUYECKUE CBOMCTBA
BEILIECTB. ArperaTHble COCTOSIHUA BelecTB. [IoHsATHE O TEOpPETUUECKUX U IMIUPUUYECKUX METOAaX
II03HAHUSI B €CTECTBEHHBIX Haykax. [lpeacraBieHus o HayyHOM IO3HAHMM HA 3MIIMPUYECKOM
ypOBHE: Ha0JIIOJICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTIMPOBaHKe, Bbiuncienue. [Ipencrasnenus o
HAayYHOM IO3HAHMU HA TEOPETHUECKOM YypOBHE: Hay4Hble (haKThl, Mpodiema, TUmoTes3a, Teopus,
3aKOH.

A3pik xumun. CTOYHUKY XUMAYECKOW WH(DOPMAIIHH.

[lonsitue o Meromax pabOTHI C XUMHUYECKMMHU BemecTBamMu. OOOpynOBaHHE IIKOJIbHON
xumuueckoi snadopatopuu. IlpaBuna Ge3omacHoro oOpaileHus ¢ BEHIECTBAMH H J1aOOPaTOPHBIM
00opynOBaHUEM.

Uuctele BemecTBa U cmecH. [IpupoaHbie cMecH: BO3AyX, IPUPOAHBIN Ta3, He()Th, TPUPOIHBIE
BOJIbl, TOPHBIE MOPOABI U MUHEpaibl. [[OHATHE O TOMOTEHHBIX U T€TepPOreHHbIX cMecsax. CrocoObl
paznenenus cmeceil. OuncTKa BEIIeCTB.

BemectBa u xuMuuecke peakuuu. ATOMbI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThI. CUMBOJIbI
XUMHUYECKHUX 3JIeMeHTOB. [IpocTeie m cioxHble BemecTBa. Meramibl M HeMeTauibl. BemectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS.

Xumnyeckas (opmyna. BajeHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BelecTB. OnpeziesieHre BaICHTHOCTH 3JIEMEHTOB MO (GopMysiaM OMHAPHBIX COSAMHEHHUH U
cocTaByieHHe GopMyIJ OMHAPHBIX COEMHEHUH M0 BaJICHTHOCTH 3JIeMEHTOB. OTHOCHUTENbHAsI aTOMHAs
Macca. OTHOcuTeNbHas MOJEKYJIspHas Mmacca. MaccoBast A0S XMMHYECKOTO DJJIEMEHTa B
coenuHeHnu. Haxoxaenne npocTeiiieit ¢opMyIibl BEIECTBA 10 MACCOBBIM JIOJISIM DJIEMEHTOB.

KonnuectBo BemectBa. Moisb. MonsipHas Macca. B3auMocCBs3p KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IMHHUI] BellecTBa. PacueTsl mo ¢GopMmynaM XUMHUYECKUX COelIMHeHHH. MomnspHas
Macca cMecd BellecTB. MosbHas J10Jii XMMHMYECKOTo 3JeMeHTa B coequHeHuH. Haxoxnenue
npocreiien GopMyIibl BEecTBa MO0 MOJIBHBIM JI0JISIM 3JIEMEHTOB.

dusnyeckue U XMMHUYECKUE SBICHMs. XUMHUYECKass peakluus U €€ NPU3HAKU. Y CIOBHS
IIPOTEKAHNUS XUMHYECKHX DPEAKIHil. 3aKOH COXpAaHEHHUS MacChl BEIIECTB. ATOMHO-MOJIEKYJISIPHAS
teopus. XKuzHp u nedarenpHocTs M.B. JlomoHOCOBa. XuMnueckne ypaBHEHHs. THITBI XMMHUYECKUX
peakmuii (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHs, OOMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIIEpUMEHTAIBHOE U3YUYEHUE BEIIECTB U SIBJIEHUI. 3HAKOMCTBO C XUMUYECKOW NOCY0H, €
IpaBUIaMy paboOThl B Ja0OpaTopuu M IpUeMaMM OOpalleHus ¢ JIAbOpaTOpHBIM 00OPYIOBAHHEM.
N3ydyenue u onucanue (GU3NUECKUX CBOWCTB OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB — METAJJIOB U
HeMmeTaisioB. HaOmronenne ¢usnyeckux (MJIaBlIeHHE BOCKA, TasHUE JIbJa, pacTHUpaHUE caxapa B
CTYIIKE, KUIIEHUE U KOHJIEHCALMs BOJbI) U XUMUYECKUX (TOPEHHE CBEUH, NPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJEHCTBHE COABI WJIM MEJa C COJSHOM KHUCIIOTOM) siBIeHHH. O3HAaKOMIIEHHE C
oOpa3namu BellecTB KoiuuecTBOM 1 monb. HaOmioneHue u omucaHue NpU3HAKOB MPOTEKAHUS
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pactBopom commm meau (II). M3ydenwme cmocoOOB pasfencHusi cMeceil (C TMOMOIIbI0 MarHuTa,
buIbTpOBaHME, BHIMTAPUBAHUE, TUCTHILISAINS, XpoMaTorpadus), MpoBeIeHNEe OYNCTKU MOBAPCHHON
conu. HaGnroeHne u onrcanue ONbITOB, WLTIOCTPUPYIOIIUX 3aKOH COXPAHEHHUS MACCHI.

BasxuHeiilnue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB

[IpencraBnenus o raszax. Bo3gyx — cmech razoB. CocraB Bo3ayxa. 3akoH ABOrajupo.
Monsipublii 005€M Ta30B. OTHOCUTENbHAsE IUIOTHOCTh ra3oB. OrmpeneneHne OTHOCUTEIbHOU
MOJICKYJISIPHOM Macchl Tra3000pa3HOr0 BEIIECTBA IO M3BECTHOM OTHOCHTEIHHOW IUIOTHOCTH.
OO0bEMHBIE OTHOLIEHUS Ta30B MPU XUMHUUECKUX PEaAKIIMSIX.

Kucnopon — anement u npoctoe BeiectBo. Haxoxaenue kuciaopoa B Ipupoje, pusudeckue
Y XUMHYECKHUE CBOMCTBA (peakiMu TopeHus 1 okuciaeHus). [Iporieccrl okuciaeHus B >KUBOW IPUPOJIE.
Oxcunel. [lpumenenne xucnopoga. CrmocoObl MONMYYeHHS] KHUCIOpPOAa B JIA0OpaTOpUU U
npombilnuieHHOCTH. [loHsiTue o kartanmszatope. KpyroBopor kucinopoga B mnpupone. O30H —
annoTponHas Moaudukamus kuciopoaa. O30HOBBIN CIIOH, €ro 3HAUYEHUE IS )KUBBIX OPraHU3MOB.
Pazpymienue 030HOBOro cios.

TermnoBoit APEeKT XUMHUYECKOH peakiuH, TEPMOXMMUYECKHE YpaBHEHUS, 0JK30- U
SHAOTepMUUYecKre peakiuu. TornuBo. Mcnonb3oBaHue yriasi U MeTaHa B KadyecTBE TOILUIMBA.
3arpsizHenue Bo3ayxa. [lonstue o mapHukoBoM s dexTe.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxienue Bogopoaa B mpupoje, Gu3ndeckue u
XUMHUYECKHE CBOKMCTBA, MPHUMEHEHHE, CIOCOOBI TMoyiydeHus. [loHATHE O KHCIOTaX W COJsX.
Hcnons3oBanue BOOpoIa B KAYECTBE TOTIMBA.

Bona. ®usnueckue cBoiictBa Bojbl. Boma kak pactBoputenb. PactBopsl. HackiieHHble u
HEHACBIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. DakrTopsl, BiMAONIME Ha
pacTBOPUMOCTh TBEPABIX U Ta3000pa3HbIX BemecTB. CrocoObl BBIPAKEHUS KOHIEHTPAIMU
PacTBOPOB: MaccoBasi JI0JIsl paCTBOPEHHOTO BEIIECTBA, MOJISIpHAsl KOHIIEHTpalus. Poias pacTBOpoB B
MPUPOJIE U B KU3HU YEIIOBEKA.

Xumudeckue cBoiictBa Bopbl. [lonsitue 00 ocHoBanusix. [loHsTHE 00 WHIWKAaTOpax.
KpyroBopot Bojibl B ipupoe. 3arps3Henne npupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmueckux coenunennit. Oxcuasl. Kiaccudukamuss OKCHIOB:
coneoOpa3ymoiire (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) B HecoleoOpa3yomue. MexayHapoHas
HOMEHKJIaTypa OKCHAOB. TpuBHallbHblE Ha3BaHUA OKCcHAOB. Du3nyeckue U XapaKTepHbIE
XUMHUYECKHUE CBOMCTBA OKCHUJIOB (B3aUMOJICHCTBHUE C BOJIOM, C KUCIIOTAMH M OCHOBaHUSIMU, C IPYTUMH
okcugamu). [lomydenne oKCHIOB.

[lonsiTHe O TUAPOKCHAAX — OCHOBAHMSIX W KHUCIOPOACOJEpKalMX KucioTax. Kucmorsl.
Knaccudukanus kucnor. MexayHapoaHas HOMEHKJIATypa W TPUBUANbHBIE Ha3BaHUS KHUCTOT.
dusnueckue W XUMHYECKHE CBOMCTBA KHUCIOT (B3aMMOJCHUCTBHE C METaJUIaMH, C OKCHUIAMU
METaJIJIOB, OCHOBAaHUSAMU U cosisiMu). Psin aktuBHocTH MetamuioB H.H. bekeroBa. [Tonyuenue kucnor.
Kucnotsl B npupoje, NpuMeHEHUE Ba)KHEUILIUX KUCTIOT.

OcHoBanus. Knaccudukanus OCHOBaHHWI: IIEIOYM W HEPACTBOPUMBIE OCHOBaHUSI.
MexnyHapogHass HOMEHKJATypa OCHOBaHWW. TpuBHaibHbIE Ha3BaHUsS OCHOBaHWU. lllemoum, ux
CBOMCTBa (B3aMMOJICHICTBUE C KHCIOTHBIMH OKCHJIaMH, KHCJIOTAMH U COJSIMH) U CIIOCOOBI
nosrydeHusi. HepacTBopuMble OCHOBaHHUS, MX CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTaMH) B CIIOCOOBI
nony4yenus. AMporepHocTs. [lonsaTre 00 aMm(poTepHBIX TUAPOKCHIAX (HA MPUMEpPE THIPOKCHIOB
[MHKA W aJIOMUHHUS): XMMHYECKHE CBOMCTBAa (B3aMMOJEMCTBHE C KHUCIOTaMH M IIEJIO0YaMH) U
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Comu (cpemHue, KUCTbIE, OCHOBHBIC, NBOWHBIC). MekayHapoaHas HOMEHKIIATypa COJICH.
TpuBunanbHbele HazBaHus cojed. PU3NUECKUE U XapaKTEPHbIE XMMHUYECKUE CBOMCTBA Ha IPUMEpE
cpenHux cose. [lomyyenue cosen.

I'enernyeckas CBA3b MEXKAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHUM.

OKCIIEpUMEHTAIBHOE U3yYCHHUE BEILECTB U SIBJICHUN:

KOJIMYECTBEHHOE OIIPEIEIICHUE COAEPIKAHNS KUCIOPOAA B BO3LYXE;

NoJIy4eHue, cooupanue, pacro3HaBaHUe U U3yYeHHE CBOWCTB KUCIIOPOIA;

HaOJII0ZeHNEe B3aUMOJACHUCTBUS BELIECTB C KHUCIOPOJOM U YCIOBUI BO3HUKHOBEHUS U
IIPEKPALLEHUS TOPECHNUS;

O3HAaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U ONTMCAHNUE X CBOWCTB;

MoJIy4eHue, cooupanue, pacro3HaBaHUe U U3y4eHHE CBOWCTB BOJOPOAa (TOpeHue);

B3auMoJIelicTBHE Botopoia ¢ okcuaom mMeau (11);

UCClIeIoBaHHE 0COOEHHOCTEH pacTBOPEHUS BEILECTB C PA3JIMYHON pacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECICHHOW MaCCOBOM JJOJIEH PACTBOPEHHOIO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MOJSAPHOM KOHUEHTPALMEl PAacTBOPEHHOI'O
BELIECTBA;

B3aMMO/ICHCTBHE BOJIbI C METAIaMH (HATPUEM U KAJIbLIUEM);

OIIpEEIICHUE PACTBOPOB KUCIIOT U LIEN0YEH ¢ TOMOIIbIO MHANKATOPOB;

UCcleI0oBaHNe 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

n3ydyeHue B3aumojercTBus okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
MeTaJlJlaMH, peaKIUi HEUTpanu3alum;

[IOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OAHOI0 METaJljla APYTMM M3 PacTBOpa
COJIH;

B3aUMOJICMCTBUE THIPOKCU/IA [IUHKA C PACTBOPAMM KUCJIOT U LIEJI0YEH;

pelleHne DKCIEPUMEHTAIbHBIX 3a7ad Mo TemMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COCIIMHEHUI.

Ilepuoanueckuint 3axoH u Ilepuoamueckass cucrema xumuuyeckux djiaementos /I, H.
MemnpeieeBa

CrpoeHne aToMOB. XuMHUECKas CBA3b. OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

IlepBble MOMBITKM KJIacCU(UKALUMK XUMHUYECKHX d3JeMeHToB. IloHsATHe o rpymnmax
(cemelicTBax) CXOJHBIX 3JEMEHTOB: IIEIOYHBIX M IIEJIOYHO3EMENbHBIX METaJUlaX, IajloreHax,
MHEPTHBIX (OMaropofHbIX) rasax. OJEMEHTHI, KOTOpble 00pa3yloT aM@OTepHble OKCHIbI U
TUAPOKCHUJIBI.

Ilepuognueckuit 3akoH. OtkpsiTue Ilepmonmyeckoro 3akona. llepmommueckas cucrema
xumuueckux aneMeHToB J[. M. MenneneeBa. KopoTkonepuoanass ¥ IIMHHONEPHOAHAS (OPMBI
tabmuiel «llepuognyeckas cucrema xumudeckux siaemeHToB J[. M. MenneneeBay. Ilepuoapt u
rpynisl (A- u B-rpynmsr).

Crpoenne atomoB. CocraB aromHbIX saep. M3ortombl. PagmoakTMBHOCTB. DIEKTPOHBI.
DOneKTpoHHas OpOuTallb. DHEPreTUYecKue YpPOBHU M TMOJYpOBHH aromMa: s-, p-, d-opOutaim.
DNeKTpOHHbIE KOHPUTYpalluu U 3JIEKTPOHHO-rpaduueckue GopmMyisl aToMOB. OU3NYECKHI CMBICTT
MOPSAKOBOTO HOMEpa, HOMepa Mepuojia U rpynmsl neMeHTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YeK
aToMoB nepBbIXx 20 xumuueckux sneMmeHToB Ilepumommueckoir cucremsl JI. M. Menneneesa:
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3aKOHOMEPHOCTH HM3MEHEHHUs pauyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METAJUINYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO IpynnaM M nepuojaaM. M3MeHeHue KHCIOTHO-OCHOBHBIX CBOWCTB
COEIUHEHUI XMUMHMUYECKHUX 3JIEMEHTOB B IE€pHOJaxX M Ipynmnax. XapakKTepUCTHKa XMMHUYECKOIO
3JIeMEeHTa Mo ero nosuoxenuto B [lepuoanyeckoii cucreme J1. 1. Menneneena.

3nauenue [lepnoauueckoro 3akoHa u [lepuonnueckoi cucTeMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHUA Hayku U npakTuku. /. . MeHeneeB — yuyeHbli U rpaXk 1aHUH.

DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUYECKasl CBS3b. Bubl XuMuueckon
CBA3U: KOBAJIEHTHAs MOJSPHAs CBSI3b, KOBAJECHTHAsI HENOJIAPHAs CBSA3b, NOHHAS CBsA3b. MEXaHU3MBbI
o0pa3oBaHMs KOBAJIEHTHOW M MOHHOM CBSI3U. DJIEKTPOHHBIE M CTPYKTYPHbIE (POPMYJIbI BEIIECTB.
KaTnoHb!l 1 aHUOHBL.

Kpucrannmuueckue u amop¢Hble BemecTBa. THUIBl KPUCTALIMYECKUX PEIIETOK: HOHHA,
aTOMHasi, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKH.

Crenens okucnenus. OmnpeneieHne cTerneHeil OKUCICHHUSI aTOMOB B OMHAPHBIX COCTUHEHUSIX.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ peakuuu. [lpouecchl OKHCIEHUS U BOCCTAHOBJICHUS.
Oxucaurenu u  BoccraHoBuTenUd. (CoOCTaBIE€HUE  YpaBHEHUH  MPOCTBIX  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIM M PAcCTAaHOBKA B HHUX KOA(D(PUIMEHTOB METOJOM 3JIEKTPOHHOIO
Oananca.

DKCHEepPUMEHTAIBHOE U3yUEHUE BELECTB U SBJICHUM:

03HaKOMJIEHHE C 00pa3liaMy METaJJIOB U HEMETAILJIOB;

MOJIETUPOBAHUE CTPOEHUS MOJIEKYJ HpPU INOMOIIM PUCYHKOB, MOJIEJNEH, 3JIEKTPOHHBIX H
CTPYKTYPHBIX (OPMYIT;

IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOUIUX IPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakliuy pa3ioKeHUsl, COETUHEHUS).

Me:xnpeamerHble CBSI3U

Peanu3zanus MeXnpeIMETHBIX CBA3EH NPU U3YYEHUH XUMHH B 8 KJ1acCe OCYILECTBIISIETCS Yepe3
UCMOJb30BAaHUE KaK OOLIUX €CTeCTBEHHO-HAYUHBIX IOHSATHH, TaK W TOHSATHHA, NPUHATHIX B
OTJIENIbHBIX €CTECTBEHHBIX HayKax.

OOmiue ecTecTBEHHO-HAay4dHbIe MOHSTHS: sBI€HHE (Tpoliecc), HayuHbI (axT, rumoresa,
TEOpHsl, 3aKOH, aHaIM3, CHUHTE3, Kiaccu(UKalus, MEepPUOJAUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHNE, MOJEIb.

®duszuka: BICHUS IPUPOJIbI, PU3NUECKUE SBICHUS, BELIECTBO, TENO, (PU3NUECKUE BEIUYUHBI,
€IMHULIBI U3MEepeHHs], 00bEM, Macca, arperaTHble COCTOSIHME BEIECTBA, aTOM, JJIEKTPOH, MPOTOH,
HEHUTPOH, HOH, MOJIEKYJa, CTPOEHUE TIa30B, >KMIKOCTEH M TBEpAbIX (KPUCTAIIIMYECKHUX) TEll,
ANEKTPUYECKUH 3apsill, KOJIMUECTBO TEIIOTHL.

buonorus: 6uocdepa, GpoTocuHTE3, MpPOIIECCH 0OMEHA BELIECTB.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHbIE MOPOIbI, MOJIE3HBIE UCKOMAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

Texnonorus:  TexHocdepa,  MPOU3BOACTBO,  XHUMHYECKHE  TEXHOJIOTHH,  CBIpPbE,
KOHCTPYKLMOHHBIE MaTepUabI.

9 KJIACC

BeniecTBO M XMMHUYeCKas peaKIus
HOBTBP(CHI/IEIH.I}’FJE/ HHAG o 3HAaHUI OCHOBHBIX pa3fesoB Kypca 8 kiacca. CTpoeHue aToMOB.
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(pamuyc, SIEKTPOOTPULATENBHOCTh, AHEpPrus HoHu3auuu). IlocnenoBaTesbHOCTh 3alOIHEHUS
AJIEKTPOHHBIX OpOMTaNel aTOMOB MajbIX MepuoaoB. OCOOCHHOCTH 3alOJHEHUs SJIEKTPOHHBIX
opbOuTaneii aToMOB O0JIBIINX NEepro0B. [leproanueckas cucreMa XMMUYECKUX AJIEMEHTOB B CBETE
IIPEICTaBICHUM O cTpoeHun aroma. CTeneHb OKHUCIEHUs M BalleHTHOCThb. IIpencraBienue o
NEPUOINYECKON 3aBHCHUMOCTH CBOMCTB XHUMMYECKHX 3JIEMEHTOB (3JIEKTPOOTPHLATEIBHOCTS,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE  CBOWCTBA, KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB H
THJIPOKCHUJIOB) OT CTPOEHMSI aToMa.

Crpoenue BemiecTBa. BemiectBa B TBepIOM, *HUAKOM U ra3zoo0pa3HOM COCTOSHUM. Bubl
XMMHUYECKOM CBSI3U: HOHHAs, KOBAJEHTHas (HEHOJsApHAas, MOJIApHas); OOMEHHbBI M JOHOPHO-
aKLENTOPHBIM MEXaHU3M 00pa30BaHUsI KOBAJIEHTHON CBS3H.

MexMoeKyIapHbIe B3aUMOAECUCTBUS (BOJOPOJIHAS CBs3b, CHibl Ban-nep-Baanbca). Tumsl
KPUCTANIMYECKUX PELIETOK — aTOMHasl, HOHHAasl, METa/NIN4ecKas, MOJIEKYJIApHas — U OCOOCHHOCTH
UX CTPOEHHUA. 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM pEIIETKM M BHJIA
XUMHUYECKOH CBA3H.

OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHUS XHMMHYeCKHX peakuuid. Kiaccubpukamms
XUMHUYECKHX PEaKLUil M0 pa3IMyHbIM IpU3HAKaM (110 YUCIY U COCTaBYy yYacCTBYIOUIMX B PEaKLUU
BEIIECTB, 10 TEIJI0BOMY 3((DEKTy, 10 U3MEHEHHIO CTENIEHEeH OKMCICHNUS XUMHUECKUX 3JIEMEHTOB, 110
00paTUMOCTH, [0 YYaCTHIO KaTaJIu3aTopa, [0 arperaTHOMY COCTOSIHUIO pearupyromux BELIeCTB).

DONEeMEHThl XUMHUYECKONH TEepMOJUHAMHUKU. DHEpreTuka XuMuuyeckux peakuuil. Temmosoit
3P PEKT XUMHUECKON Peakuu. DK30- U SHAOTEPMUYECKUE PEAKIIH, TEPMOXUMHUYECKIE YPaBHEHHUS.
3axoH I'ecca u ero cinenctsus. Beruncinenus no TEpMOXUMHYECKUM YPABHEHHUSM.

[ToHATHE O CKOPOCTH XMMUYECKOM PEAKIIMH. 3aKOH JeHCTBYOIUX Macc. DaKkTOpbl, BIAUSIOLINE
Ha CKOPOCTb XMMHYECKOW peakuuu. OJHeprusi aktuBauuu. lloHatue o karamuze. DepMEHTHI.
Nuruburopsr.

[Tonatue 06 oOpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakuusx. [IoHsTHE 0 XUMHUYECKOM
paBHOBecuu, npuHuun Jle Illarenpe. YcaoBusA CMELIEHHUs XMMHUYECKOro paBHOBecusa. DakTopsl,
BIIMSAIOIINE HA COCTOSTHUE XMMUYECKOT0 paBHOBecHs. [IpOorHO3upoBaHre BO3MOKHOCTH NTPOTEKAHNUS
XUMHUYECKHUX TpEBpallleHui B pa3IUYHbIX YCJIOBMSIX Ha OCHOBE NPEJACTABICHUNH 00 HM3y4EHHBIX
JJIEMEHTaX XUMHUYECKON KUHETUKU U TEPMOJINHAMHUKHU.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
XUMUYECKHX JJIEMEHTOB, 3aBUCUMOCTb OT CTENEHU OKHCIEHUsA. BaXHble OKUCIHTENIN W
BoccTaHoBuTeNu. [lepmanranaT kanus (xapakrepuctrka). CocTapieHUe YpaBHEHUN OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI ¢ UCIIOJIb30BaHIUEM METO/1a HJIEKTPOHHOT0 OaaHca.

ONEeKTpoIUTHUYECKAs AMcconManus. XHUMHUYECKHE peakuMu B  pacTBopax. Tleopus
ANEKTPOIIUTUYECKON auccouuanuu. PactBopenue kak (u3nKo-xumuueckuil mpouecc. [lonsarue o
TUApPATax U KPUCTALIOTHIpATAX. DJIEKTPOIUTHI U HEINEKTPoJuThl. KaTnoHsl, aHnOHBL. MexaHu3m
JMCCOLMALIMH BEIIECTB C PA3TMUYHBIM BUJOM XUMUYECKOH CBsI3U. CHIIbHBIE U CI1a0ble JIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccouuanuu. MoHHoe mpousBeneHue Bonbl. BomopoaHbliit
rokasarenb. MTHAuKaTOphl. DNEKTPOIUTHYECKAs TUCCOLUALNS KUCIOT, OCHOBAHMM U COJEH.

Peaxiiuu monHoro oomMeHa. Y coBust IpoTEeKaHUs peakIuii HOHHOTO oOMeHa. MoJleKysipHbIe,
IIOJIHBIE M COKpAILLEHHBbIE NOHHBIE YpaBHEHUs peakuuil. CBOICTBa KHUCIOT, OCHOBAaHUN U COJNEH B
CBETE MPEACTABICHUN 00 3JIEKTPOTUTHYECKON Aucconnaniy. KauecTBeHHbIE peakiiiyi Ha HOHBI.
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OKCIIEpUMEHTAIbHOE M3Y4YE€HUE BELIECTB U SBJICHUH: O3HAKOMJEHHE C MOJAEISIMU
KPUCTAJUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaioB (rpadura u
ajyiMasa), CJI0KHbBIX BEILECTB (XJI0pUAA HATPUs);

HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMUYECKOW pEeaKkIUM OT BO3AEHCTBHS Pa3IMUHBIX
(hakTopOB;

OIIBITHI, WITIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEAKLU;

HCCIIEIOBaHHUE 3JIEKTPOIIPOBOAHOCTH PaCcTBOPOB, MPOLIECCA JUCCOLUALIMU KUCIIOT, IEI04Yel U
coJIei;

IIPOBE/IEHUE OIBITOB, WILIIOCTPUPYIOIUX MPU3HAKU MPOTEKaHUs peakiUil MOHHOro oOMeHa
(oOpa3zoBaHue ocajka, BBIICICHHE ra3a, 00pa30BaHUE BOJIbI);

NpUMEHEHHE MHIUKATOPOB (JTaKMyca, METWIOpaHka u (eHondraiaenna) Ui OnpeneeHus
XapakTepa cpejibl B pacTBOpax KUCJIOT, OCHOBAaHUN U COJIEH;

IIPOBE/ICHUE OIIBITOB, WJUIIOCTPUPYIOIIUX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakluy pas3jioKeH!s, COETUHEHUS);

pacrno3HaBaHHe HEOPraHMYECKHUX BELIECTB C OMOIIbIO KaYECTBEHHbBIX PEaKUil Ha NOHBL;

peleHre SKCHEpUMEHTAIbHbIX 3aJady 1o TemaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakumny, «'uaponus conein», «IIEKTPOTUTHUECKAS TUCCOLUALIMSD.

Hemeraibl U X coeJTMHEHUS

OO6miast xapaktepucThka HeMmeTauioB. OCOOCHHOCTH CTPOEHHUS AaTOMOB XHUMHUYECKHX
AJIEMEHTOB, MPOCTBIX BELIECTB, aLIOTpomnusA. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
HemeTaoB. CpaBHUTENNbHAS XapaKTEPUCTUKA COEAMHEHUIM HEMETaIOB.

OOm1ast xapakTepucTrKa ranoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucienusa. CtpoeHune u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XHMHUYECKHE
CBOMCTBa Ha ImpHUMepe XJIopa (B3aUMOJIEHCTBUE C METaJUIaMU, HEMETaJlllaMHu, BOJAOH, LIEI0YaMu).
Xnoposogopon. ConsHas KHCIOTa, XUMUYECKHE CBOMCTBA, MONYy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OpPraHW3M 4eJOBeKa. BakHeWIIMe XJIOpuAbl M MX HaX0XICHUE B
npupoe. [lonsTre o KMUCIOpOACOAECPKAIUX KUCIOTAX XJIOpa U UX COJIAX.

VVIA-rpynnel. OcoO€HHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHMS.
CrpoeHre M (Qu3MUECKHE CBOICTBa NPOCTHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJUIOTPOIIHBIE
MOJU(UKAIIMH KUCIOpOJa U cepbl. XMMHUYECKHE CBOMCTBA cepbl (B3aMMOACHCTBUE C HEMETAJIaMU,
MeTaJljlaMi, KOHLUEHTPUPOBAHHBIMU a30THOM W cepHOM kuciaoramu). CepoBOIOpOJ, CTPOCHHUE,
¢u3nuecKkre 1 XMMHYECKHE CBOICTBA (KUCIIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA). OKCHUIIBI CEpbI
KaK TPEICTABUTENN KHUCIOTHBIX OKcHIoB. CepHucras kuciora u ee conu. CepHas KHCIOTa,
¢usnyeckue W XUMHYECKHME CBOMCTBa (oOImIMe Kak TMpeICTaBUTENs Kjlacca KHCIOT |
cnenuduueckre). Conu cepHOM KUCIAOTh. XHUMHUYECKHE peaklMH, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO  cloco0a TOJdy4YeHUs cepHoil KucioTel. [IpencraBieHuss O XUMHUYECKOM
MIPOU3BOJICTBE U CBSI3aHHBIX ¢ HUM Tmpodeccusix. IIpumeHeHue cepHOi KUCIOTHI U CyIb(paToB.
KayecTBeHHBIE peakiuM Ha CyabQHUT-, cylbdua- u cyiabdpar-aHuoHbl. HaxoxaeHue cepbl u ee
COCIMHEHUIN B NpUpoJe. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAroLIEH Cpelbl COCIMHEHUSMHU CEepbl
(KUCTIOTHBIC JTOK/IH, 3aTrPSI3HEHHUE BO3/IyXa), CIIOCOOBI €ro MPeI0TBpaICHUS.

OOmiast xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnipoCTpaHeHHE B IPHUpoe, (GU3NISCKHUE U XMMUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
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C MeTaJlJIaMH, BOJIOPOJIOM, KUCIOPOJIOM). prr\dBopOT a3zoTa B MpHUpoje. AMMHUAK, ero GU3NYECKue
OKYME THG%I'IHCXH

n XHUM ﬁq_ﬁbﬁ?ﬁg&ﬁ% (ﬂ(ﬁﬁb@glﬁe, OCHOBHBIC CBOMCTBA BOJHOI'O paCTBopa), NOPpUMCHCHUC U




MoJIy4yeHue B 1a00paTOpUU U MPOMBILIUIEHHOCTH. VIOH aMMOHUS, JOHOPHO-AKIIENTOPHBIA MEXaHU3M
ero ooOpaszoBanus. Comu aMMOHUS, WX (PHU3MYECKHE U XUMHUYECKHE CBOMCTBa (pas3lioKeHHE U
B3aMMO/ICHCTBHUE CO IIeJI0uaMu ), TpuMeHeHne. KauectBeHHas peakiusi Ha MOHbI aMMOHHUSI. OKCHUIBI
azorta (I, II, III, IV, V). Asorucras kucioTa. A30THasg KUCIOTa, €€ MOJIy4eHHE, (PU3UYCCKUE H
XMMHUYECKHE CBOMCTBA (00I1IKe KaK MpeICTaBUTENs Kilacca KUCIOT U crienu(uueckue), IpuMeHEeHHE.
XUMHUYECKUE PEAKIUH, JISKAIINE B OCHOBE MOJTYYCHHS] a30THOW KHUCIIOTHI B TPOMBIIUICHHOCTH.
Hutpatet u HutputThl. KauecTBeHHBIC peakiMu Ha HUTPAT- M HUTPUT-AaHHOHBL. XHUMHUYECKOE
3arpsi3HEHUE OKPY KaIOIIEeH cpefibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
MTOYBHI ¥ BOJJOEMOB).

docdop, amnorponHsie Moaudukanyu Gochopa (6enbiit u kpacHbIi Gocdop), huznueckue u
XUMHYECKHE  CBOMCTBa  (B3aMMOJCHCTBHE ¢  METAUIaMH,  KHCIOPOJOM, TaJOTCHAMU,
KOHIEHTPUPOBAHHBIMHU a30THOW M cepHOM kuciotamu). Oxcuabl docdopa (I, V), docdopnas
KHCIIOTa, (U3NYECKUEe U XUMHUYECKHE CBOICTBa, monyueHue. KauectBeHHas peakiusi Ha ¢ocdart-
nonsl. [Ipencrasienus o raoreangax gocdopa (111, V).

[TonsiTHE O MHHEpATBHBIX YyHOOpeHUsX. A30THBIC, (OCPOpPHBIC, KOMIUICKCHBIE YIOOPCHHS.
XUMUYecKoe 3arpsi3HeHUE OKPY>Karolel cpebl CoequHEHUsIMU a3oTa u docdopa.

OO6mass xapakTepucTuka »d1eMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIEC CTETICHH OKUCICHHUS.

VYraepon, amtorponHsie Moaudukanuu (rpadut, anMas, ¢yiepeH, rpadeH, HaHOTPYOKN),
¢u3nyUecKkne W XHMHUYECKHE CBOMCTBA IPOCTBIX BEHICCTB (B3aMMOJCHCTBHE C MeETaJUIaMH,
HEeMeTallJIaMH, KOHIIEHTPHUPOBAHHBIMU a30THOW M cepHOMl kucnotamu). [lonsitue o0 agcopOuum.
KpyroBopot yriepona B mpupone. OKcuabl yriepoaa, ux (pu3nuecKkue M XMMHUYECKHE CBOMCTBA,
JCHCTBUEC HA JKWUBBIC OPTraHW3MBI, TOJy4YEeHHUE U TPUMEHEHHE. OKOJOTHYECKHE MPOOIIeMbI
aTMocdepsl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV). YronsHas kucnora u ee conu, ux Gpuandeckue u
XUMHUYECKHE CBOICTBa, MoyydeHne U mpuMeHeHue. KapOoHatel, ruapokapOOHATHI, UX CBOWCTBA.
KauectBeHHast peakiuss Ha KapOoHaT-MOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEITLCKOM XO035HCTBE.

[TepBoHaYaIbHBIE TIOHATHS 00 OPraHWYECKUX BEMIECTBAX KaK O COCIUHEHUSIX YTJIepoja:
yTIEBOJIOPOAbI (METaH, 3TaH, dTUJIEH, alleTUJICH ), STAaHOJ, TTUIEPUH, YKCyCHas kucnoTa. [Ipupoaasie
WCTOYHUKHU YTJIEBOJOPOIOB (YTroib, IPUPOAHBIHN Ta3, HE(Th), MPOIYKTHl UX MEPepadOTKU, UX POIb B
OBITY U MPOMBIIICHHOCTH. [IoHATHE 0 OMOJIOTHYECKN BKHBIX OPraHMYECKHUX BEIIECTBAX — JKHUPaX,
Oenkax, yriieBojJax — M MX POJIM B )KU3HM YelIOBeKa. EMHCTBO OPraHWYECKUX W HEOPTaHHMUCCKHUX
COEMHEHHUI.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE C METaJUIAMU,
KHCIIOPOJIOM, YIJIEPOJIOM, TJIOTeHAMH), MTOJIyICHUE M MPUMEHEHHE. Poilb KpeMHHSI B TIPUPOJIE H
texauke. Oxcua kpemuaus (IV), kpeMHUEBas KHCIOTa, CWJIMKATHI: (DU3MUECKHE W XHUMHUYCCKHC
CBOWCTBa, MOJYYCHHE U MPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTU. BakHeiimume cTpouTenbHbIe
MaTepuasbl: KepaMHKa, CTeKJIo, IeMeHT, OeToH, kene3o00eTroH. IIpobGmembl OGezomacHOTrO
WCIIOJIb30BAHUS CTPOUTEIILHBIX MAaTEPHUAJIOB B IIOBCETHEBHOMW YKH3HHU.

Bbop. Ocobennoctu crpoenust aroma. OOue npeacTaBieHus 0 GU3NYECKUX U XUMHUYECKUX
cBoNcTBax. bopHas kucuora.

DKCIepUMEHTAILHOE U3yUYSHHE BEIIECTB U SIBJICHUM:

03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOAHBIX XJIOPUIOB (TaJOTEHUIOB);
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W3yYEHHE CBOWMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOpUA-, OPOMHI- U MOJHUI-MOHBI M HAOIIOJCHUE
IIPU3HAKOB UX ITPOTEKAHNUS;

O3HaKOMIJIEHHE C 00pa3liaMu Cephbl U €€ MPUPOIHBIX COCTUMHEHUI;

HalIoieHue mporecca oOyriauBaHUS caxapa MoJ ACMCTBHEM KOHIEHTPUPOBAHHOM CEpHOI
KHCJIOTBI;

M3yueHHe XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,

MIPOBEJICHUE KAUeCTBEHHBIX peakluil Ha cynbdu-, cynbut- u cyabhaT-uoHbI U HAOIIOIeHIE
MIPU3HAKOB UX MPOTEKAHHUS;

O3HAKOMJIEHHE C (pU3MYECKMMH CBOMCTBaMH a30Ta, (pocdopa n UX COeqUHEHUH, oOpa3amu
a30THBIX 1 (HOCPOPHBIX yI00peHHii;

noJiyueHue, cobupaHue, pacro3HaBaHue U U3yuyeHUE CBOMCTB aMMMaKa, U3yUYE€HHE CBOICTB
CoJIe aMMOHHMS;

MIPOBE/ICHNE KAaYECTBEHHBIX PEaKIMii HA MOH aMMOHHS, HUTPHUT-, HUTPAT- U (pocdar-uoHsl u
W3Y4YE€HHE TPU3HAKOB X IPOTEKAHUS;

M3y4YEHUE B3aMMOJICUCTBHUS KOHIIEHTPUPOBAHHOM Aa30THOM KHCIIOTBI C MEAbIO, CBOMCTB
(hochopHOI KUCITOTHI U €€ COJICH;

O3HAKOMIJICHHE C MOJENSIMU KPUCTAINIMYECKHX DPELIETOK anmasa, rpaduta u Qymiepena, ¢
MPOIIECCOM  aJICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTUBOrasa;

MoJiyuyeHue, coorpanue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIIIEKHCIIOrO rasa;

MIPOBE/IEHUE KAYECTBEHHBIX peaKkIMii Ha KapOOHAT- U CHIIMKAT-MOHBI U U3yYeHHE MPU3HAKOB
UX MPOTEKAHMUS;

M3Yy4YE€HHE B3aMHBIX NpeBpallieHuil KapOOHATOB U THIPOKApOOHATOB;

O3HaKOMJIEHHE C oOpa3laMM MpPUPOJHBIX KapOOHATOB M CHIJIMKATOB, C MPOIYKIHEH
CWJIMKaTHOM IPOMBILUIEHHOCTH;

pelIeHre SKCIEPUMEHTAIbHBIX 33/a4 10 TeMe «BakHelme HeMeTallsIbl ¥ X COeIMHEHUS».

Metanabl M UX COeIMHEHUS

OOmue cBoiicTBa MeTamioB. O0IIas XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUM UX NoJokeHus B Ilepuonnueckoii cucreMe xumudeckux anemenToB /. . Menneneesa
u crpoerust aromoB. Mertamisl A- u b-rpynn. CrpoeHue NOpOCTBIX BELIECTB — METAJJIOB.
Mertannnueckasi CBSI3b U MeTaJLIMYecKasl KpUcTajsinyeckas pemierka (IpUMHUTHUBHAs KyOWueckas,
00BbEMHO-LIEHTPUPOBaHHAsl KyOHMuYecKasi, TpaHEleHTPUpPOBaHHAs KyOudeckas, TeKcaroHajabHas
IUIOTHOYTMIAKOBaHHAs1). 3aBUCUMOCTh (PM3NYECKHX CBOMCTB METAJUIOB OT CTPOEHHUS KPHUCTAILIOB.
DNEeKTPOXUMHUIECKUHN PSJT HAMPsDKEHU MeTauioB. O01mue XuMHIecKue cBoicTBa MeTauioB. Oomue
CHOCOOBI MOTYYEHUS METAIIJIOB, METAJLTYPTUs. DJIEKTPOJIM3 PacIllIaBOB M PACTBOPOB COJIEH KaK OJUH
U3 CIIOCOOO0B MoTydeHust MeTayuioB. [IoHsATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX
oT koppo3uu. CrijaBsl (CTallb, YyT'yH, JIOPATIOMUHNUNA, OpoH3a). [[puMeHeHne MeTaioB U CIUIaBOB B
OBITY U IPOMBIIIIIEHHOCTH.

Memannot A-epynn

[Ilerounsle MeTaIIBL: TIOJI0KEHUE B [leproguyecko cucreMe XUMUYECKUX 31eMeHToB JI. 1.
MenpeneeBa, CTpPOEHHE UX aTOMOB, HaX0XKJACHUE B ITpupoac. PU3HYECKUE U XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpus U Kajus), noiaydeHure. OKCUAbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMenenue
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NOKYMEHT NOAMNWUCAH

9NEKTPOHHOW NOANUCHLIO




[IlenouHO3eMeENbHBIE METAIBI MAarHUK U KalblMi: mojioxkeHue B [lepronnydeckoit cucreme
xuMuueckux anemeHtoB [[. WM. MeHneneeBa, CTpOCHME HMX ATOMOB, HAXOXKJICHHE B IPHUPOJE.
du3nyeckrue W XUMHUYECKHE CBOMCTBA MarHusg M Kanbllvsa. BakHelmine coeIMHEHHUS KalabIUusd U
MarHus (OKCHJA, THAPOKCHI, COJIM), CBOKMCTBA, NMpUMEHEHHE. JKecTKOCTh BOABI M CIIOCOOBI €€
ycTpaneHusi. KpyroBopot Kajablus B IPUPOJIE.

Anromunuit: nonoxenue B Ilepuoguueckoil cucreMe xumudeckux saemeHTto J[. .
MeneneeBa, CTpoeHUE aToMa, HaxoxiaeHue B npupoje. dDusnyeckue M XMMHUYECKUE CBOMCTBA
arOMUHMSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUAPOKCHAA altoMUHUsA. [IpuMeHeHne anroMuHus U
€ro CIJIaBOB.

Memannwt b-2pynn

OOmass xapakTepUCTHKAa METAUIOB b-rpynn (MOOOYHBIX MOATPYIN): TIOJOKEHUE B
[Tepuonnueckoii cucreme xumuueckux annemeHToB J[. M. MenpaeneeBa, 0COOCHHOCTH CTPOCHHS
aTOMOB. SIBJIeHHE «IIpOBayia» AIJICKTPOHA HA MPHUMEPE CTPOCHHUS aTOMOB XpOMa, MEIH, cepedpa.
BanenTtHele COCTOSHHSI aTOMOB d-3JIEMEHTOB, CTCIIEHM OKHCIIEHHS aTOMOB B COEIMHCHHUSIX.
3aBUCHMOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THAPOKCHUIIOB METAUIOB OT 3HAYCHHS
CTEIIEHU OKHCJICHHS dJIEMEHTAa B COCIMHCHUH (Ha MPUMEpPe COeIMHEHUM Xpoma). [lepBoHavyaibHbBIC
MPEJICTABICHUS O KOMIUIEKCHBIX COSUHECHUSX.

Menp u cepebpo: CTpOCHHE aTOMOB, CTEIIeHU OKUCIeHus. OOIue KpaTKue MpeCcTaBICHUs O
(GU3MYECKUX W XUMHUYCCKUX CBOWCTBAaX TPOCTHIX BEIIECTB (B3aMMOACHCTBHE C KHCIOTAMH-
OKHUCIIUTEISIMH), 00 WX OKCHIAX, THAPOKCHIAX M COJSIX, WX mnpuMmeHeHwH. [IpencraBieHus o6
aMMHa4YHBIX KOMIUIEKCax cepeOpa um meau. KadecTBeHHBIE peakIuu Ha KaTHOHBI Meau (2+) u
cepedpa.

[uHK: cTpoeHHe aToma, CTENEHb OKUCICHHS. XapaKTepUCTUKa (HU3NYECKUX U XUMUUYECKHX
CBOWCTB, IpUMEHEHHE, aM(OTEepHBIE CBOMCTBA OKCHIA M THIPOKcHIa. KauecTBEHHbIE peakIuy Ha
KaTHOHBI ITUHKA.

Kenezo: cTpoeHune atoma, cteneHu okucieHus. Haxoxnenue B mpupone. dusnueckue u
XUMHUYECKHUE CBOMCTBA KeJe3a, MpuMeHeHune. bruomornueckas posb xene3a. OKCUbl, THAPOKCHIBI U
conu >xene3a (II) u xenesza (IIl), ux cocras, cBoiicTBa U monyueHue. KauecTBeHHbIE peaklMK Ha
KaTUOHBI kene3a (2+) u xkene3a (3+). UyryH u ctanb — CIuiaBbl kene3a. [Ipon3BoaCcTBO uyryHa u
CTalu. DKOJIOTHYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C METAJUTYPTHYECKIMH MPOU3BOICTBAMHU.

DKCNEePUMEHTAIBHOE U3yUEHNE BEIECTB U SBJICHUM:

03HaKOMJICHHE ¢ 00pa3aMi METAJIJIOB U CIUIABOB, NX (DU3NYECKUMH CBOMCTBAMU;

MOJEJIIMPOBAHNE METAJUTMYECKON KPUCTAINTMYECKON PEIIEeTKH;

M3y4YeHUE B3aUMOJIEUCTBUSI METAJUIOB C BOJIOM, C paCTBOpPaMH COJIEH U KHUCIIOT, UCCIIEIOBAaHUE
MIPOIIECCOB AJIEKTPOJIM3a pacTBOPOB xyopuaa meau (I1) u monuaa kamus, KOPpO3UH METAIIIIOB,;

M3y4eHrne OCOOCHHOCTEW B3aMMOJCHCTBUSI OKCHIOB KaJIbIMS W HATPUsS C BOJOW, HX
TUAPOKCHUIOB — ¢ okcuaoM yraepoja (IV) u kucnoramu;

M3Y4YEeHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAIBIIUS, KECTKON BOJIBI;

M3y4eHHUe TIPOIIECCOB MOTYYEHUS THAPOKCHUIOB XKeje3a, MX XUMUYECKHX CBOWCTB;

M3y4YeHUEe TPHU3HAKOB MPOTEKaHUs KAYECTBEHHBIX PEaKIMid Ha HOHBI (MarHus, KajbIlusd,
AIIOMUHUS, LIUHKA, jkene3a (2+) u xenesa (3+), meau (2+);

HaOII0/IEHNE ¥ ONTUCaHKE OKPAIIMBAHUS [IJITAMCHH MOHAMHY HATPHsI, KAWL U KAJIbIIHS,
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rccaeaoBane amQGOTEPHBIX CBOWCTB THIIPOKCHAA amoMUHUsA, Tuapokcuaa xpoma (III) u
THIIPOKCHUIA IIHKA, N

P }%DKYMEHJ HD%I'IHCAI-} 3a7a4 1o TeMe «BaskHelmue MeTaIbl U UX COSTUHECHUS)
SHERTPOHHOW [TOHACHIO '




XuMHUSA U OKPYKAKIIAs cpeaa

Bemecta m marepuanbl B NOBCEIHEBHOM JKM3HHM 4YeEJIOBEKA. BakHelluue BewiecTtsa u
MaTepuabl, 00JaCTH UX IPUMEHEHUS. be3zonacHoe neI0JIb30BaHNE BELLIECTB U XUMUYECKUX peaKui
B ObITy. [lepBas moMoIb MPU XUMUYECKUX 05KOTaX U OTPABIICHUSX.

HoBele maTepuaiibl 1 TexHonoruu. I IpuHIMIBL «3€€HON XUMUN.

OCHOBBI  9KOJIOTMUECKON TIPaMOTHOCTH. XHMHS M 3J0pOBbE. 3HAUCHHE M3y4aeMbIX
XUMHAYECKHX 3JIEMEHTOB U UX COSAMHEHUH I (QYHKIIMOHMPOBAHUS OpraHu3Ma uenoBeka. [lonstue
0 3I0pOBOM 00pa3e KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKpYKalolleh cpelbl. DKOJOorudyeckue mpoOjeMbl, CBSI3aHHBIE C
COCAMHEHHSMHU YIIIEpOJa, a30Ta, cepbl, Tsokenbix meramwioB. llonstue o IIJIK. Ponp xumun B
PELIECHUH YKOJIOTHIECKUX MPOOIIEM.

DKCrepuMEHTAIbHOE U3YUYECHUE BEILIECTB U SIBJICHUI: 03HAKOMIIEHHE ¢ 00pa3iaMi MaTeprajoB
(cTekI10, CIUIaBbl METAJUIOB, MOJTMMEPHBIE MAaTEpUAIIbl), OTPEAECTICHUE KUCIOTHOCTH IPUPOIAHBIX BOJ,
MOJIETUPOBAaHUE IIpoliecca 00pa30BaHUS KHUCIOTHOIO [0/, HU3YyYEHHE €ro BO3JEHCTBUS Ha
MaTepUabl.

IHoBTOpEeHue u 00001IeHNe 3HAHUI OCHOBHBIX pa3/iesioB KypcoB 8—9 kiiaccoB

[lepuonnueckuit 3akoH u Ilepuonuueckass cucreMa XHMMHYECKUX JJIEMEHTOB B CBETE
MPEACTABICHUI O CTPOCHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX JIEMEHTOB
U UX COEIMHEHUH B EpUOJiax U rpynmnax.

CrtpoeHne BemiecTBa B TBEPIOM, JKUIKOM M ra3000pa3HOM COCTOSHUH. BUAbI XHMHUYECKOH
CBA3U. 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEUIETKH U BUAA XUMHYECKOU
CBSI3HU.

Knaccudpukanys XuMUYECKMX peakUuil 1O pa3iudHbIM Npu3Hakam. lIporHosupoBanue
BO3MOXXHOCTH TMPOTEKAaHWS XHWMUYECKUX TPEBpAIlCHUN B pa3IMYHBIX YCIOBUSAX Ha OCHOBE
MPEACTABICHUN XUMUYECKON KHHETUKH U TEPMOJAUHAMUKH.

XUMUYECKHE PEaKIIMK B pacTBOpax. I maponus comneil. Peakium OKUCIIeHUA-BOCCTAHOBIICHHUS.
DNEKTPOIH3.

CBolicTBa KHCJIOT, OCHOBAaHUN M COJE€M B CBETE MpPEACTaBICHUN 00 3JIEKTPOIUTHYECKON
JUCCOIIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Mesicnpeomemmunie céasu

Peanuszanus MexnpeIMeTHbIX CBA3EH NpU U3YYEeHUH XUMHUH B 9 Ki1acce OCYILECTBISIETCS Yepes
WCIIOIB30BaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TIOHATHW, TPHUHSATHIX B
OT/IETIbHBIX €CTECTBEHHBIX HAYKaX.

OOme ecTecTBEHHO-HAay4yHbIe IMOHATHS: sBJIEHUE (Ipoliecc), Hay4HbIH (hakT, rumoresa,
TEOpHs, 3aKOH, aHAJIW3, CUHTE3, KiacCHU(UKaIUs, MEepUOJUYHOCTh, HAOIIOJEHHE, IKCIIEPHUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MOJIEIIb, TEXHOJIOTHS, MaTepUaJbl.

@dusmka: BEIIECTBO, TeJO, (U3NYECKHE BEIMYUHBI, €IUHUIBI U3MEPEHHs, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMBI U MOJIEKYJIbI, arperaTHbleé COCTOSIHUE BELIECTBA, CTPOCHHUE Ta30B,
KHUAKOCTEN M TBEPABIX (KPUCTAIIMUYECKHX ) TeJl, KpUCTaNInYecKas perieTka, 31eKTPOoH, sIpo aToMa,
MIPOTOH, HEUTPOH, MOH, HYKIWJ, M30TOIbI, KBAaHTHI, PaJIUOAKTUBHOCTb, aibda-, OeTra- U ramma-
W3JIy4eHHUE, SJEKTPUYECKUM 3apsii, MPOBOJHUKH, MOJYNPOBOAHUKU, IUIIEKTPUKH, COJHEUYHBIN
CIIEKTp, pa3jiokeHue 0eoro cBeTa B CIEKTP.

buonorus: sxocucrema, 6uocdepa, GoTOCHHTE3, MPOIIECCHl 0OMEHa BEIIECTB, MUHEPAIbHBIC
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I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TIOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI, INIAHETA 3EMIIA.

TexHonorus: CTPOUTCJIbHBIC TCXHOJIOINH, CEJILCKOXO3SIUCTBEHHEBIC TCXHOJIOI'UHU, TEXHOJIOTHH
AJIEKTPOHHOU TIPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 XUMHUM HA YPOBHE
OCHOBHOI'O OBIIEI'O OFPA3OBAHN (YT JIYBJIEHHBIN YPOBEHB)

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pE3yNbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO o0Iiero o0Opa3oBaHus
JOCTHTAIOTCSl B X0J¢ OOy4YeHHMS XUMHH B €IMHCTBE y4eOHOW M BOCIUTATENBHOH AEATEIbHOCTH
o0pa3oBaTeNbHOW  OpraHu3allMd B COOTBETCTBHUM C  TPAJUIMOHHBIMH  POCCHHCKHMH
COLMOKYJIbTYPHBIMHU U 1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHSTHIMU B OOILIECTBE IIPAaBUIAMU
Y HOpMaMH IIOBEJICHUS U CIIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLIMATIM3ALUN
00yJaroIuxcs.

JIMYHOCTHBIE PE3YyIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MMO3UTUBHBIX IEHHOCTHBIX OPUEHTALUHI U PaCIIUPEHUE OIIbITA JESTEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOro BOCHUTAHMUSA:

MPOSIBJICHWE I[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYpHOMY, HAy4YHOMY H
HUCTOPUUYECKOMY HACIEIHI0, MOHMMAHUE 3HAYEHUS XUMHUYECKOM HAyKh M TEXHOJOIMHM B KU3HU
COBPEMEHHOI0 00IIECTBA, B pa3BUTHH SKOHOMHMKHM Poccuu 1 cBoero peruosa;

2) rpa:kIaHCKOr0 BOCIIUTAHMA:

MPEJCTaBICHHE O COLUUAIBHBIX HOpMax M IMpPaBHJIaX MEXKIUYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE, IPOSBICHHE KOMMYHUKAaTHBHOM KyJIbTYpbl B pa3HOOOpa3HOW COBMECTHOMU
NesTeNbHOCTH;

CTpEeMJIEHHE K B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B Ipoliecce y4yeOHONH U BHEY4eOHOU
NeSITeTbHOCTH;

TOTOBHOCTb OIICHMBATh CBOE IIOBEJIEHHE M TIOCTYIKHM CBOMX TOBAapHILEH C TO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUNA MOCTYIIKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE IPEACTABICHHUS O BEIIECTBE M XMMHUYECKON PEaKIINH, COOTBETCTBYIOIIHNE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKW U HEOOXOIMMBbIE JUIsl TIOHUMAaHUS CYIIHOCTH Hay4HOM
KapTUHBI MUDA;

OCO3HAaHME IIEHHOCTM HAy4YHOTO T[IO3HAHWS /IS Pa3BUTHS KaXIOr0 4YeloBeKa U
MIPOU3BOIMTENFHBIX CHJI OOIECTBA B IIEJIOM, POJIM U MeCTa HAyKH «XHMHS» B CHCTEME HAay9HBIX
MPEJCTaBICHUNA O 3aKOHOMEPHOCTSAX PA3BUTHUS MPHUPOJIbI, B3aUMOCBS35X YEJIOBEKA C MPUPOAHOMN U
TEXHOJIOTUYECKON CPENOi;

Mo3HaBaTebHAs MOTHBAIMS W HHTEpeC K OOydYeHHIO, TOTOBHOCTH M CIIOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO, K UCCIIEI0BATENILCKON AESITEIbHOCTH, K 0CO3HAaHHOMY BBIOOpY
HampaBJIeHUs U YPOBHS JalibHEHIIero o0y4yeHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIIEHHSI K CBOEMY 3/I0POBBIO, yCTAaHOBKA Ha
3J10pOBBI 00pa3 )KU3HU, OCO3HAHKE TIOCTIEICTBUN U HETIPUATHE BPEAHBIX MIPUBBIUEK (YIOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KypeHUs), HEOOXOIUMOCTH COONIOACHHS MpaBWI OE30MacCHOCTH IpPU
00paIlleHnN C XUMUYECKHMHU BEIIECTBAMH B YUEOHBIX M )KU3HCHHBIX CHUTYallHUsX;

5) TpynOoBOro BOCIUTAHNSA:
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(hopMHUpOBaHKWE IIEHHOCTHOTO OTHOIICHHUS K TPYAOBOH JICATEIHHOCTH KaK €CTECTBEHHOM
MOTPEOHOCTU YEJIOBEKAa M K HUCCIIEOBATEIbCKON NEATENIbHOCTH KaK BBICOKO BOCTPEOOBAaHHOW B
COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM 4YHCIE K mpodeccusm
Hay4YHOU c(epbl, 0CO3HAHKE BO3MOKHOCTH CaMOpealli3aliui B 3TOH cdepe;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

OCO3HaHHE HEOOXOUMOCTH OTHOIICHHS K MPUPO/IC KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKON KYIbTYpPhl: NPHOOPETCHHE OIbITa TUIAHUPOBAHUS
MOCTYNIKOB M OILICHKM MX BO3MOXXHBIX IIOCIEACTBUH Il OKPYXKAIOIIEH Cpeibl; OCO3HAHHE
r7100aIbHOTO XapakTepa SKOJIOTUYECKHX MPOOJIEM M MyTeH MX PELIeHHS; COCOOHOCTh MPUMEHSTh
3HAHUA, TOJy4yaeMmble NMPU U3YYEHUU XHUMHUHU, OJIS PEHICHMs 3a/1ay, CBSI3aHHBIX C OKpYXKarolleu
CpelI0ii; aKTUBHOE HEMPUATHE JCHCTBHIA, IPUHOCAIINX BPEI OKPYXKAIOIIEeH cpesie; 0OCO3HAHHUE CBOEH
pOJIM KaK TpakJIaHWHA U MOTPEOUTENSI B YCIOBHIX B3aUMOCBSI3U MPUPOJIHOM, TEXHOJIOTHYECKON U
COLMAJIbHOW CpeJ; TOTOBHOCTh K YYAacCTHUIO B MPAKTUYECKOM JEATEIbHOCTH 3SKOJOTMYECKOU
HaIpaBJICHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl 00YJaIOMIMXCs, OCBOMBIINX MPOTPaMMy IO XMMHUU OCHOBHOTO
o0uiero o0pa3oBaHus, BKIOYAIOT:

YCBOCHHME MEXJUCIHUILTMHAPHBIX (MEXITPEIMETHBIX) HOHATHH, OTpa)kalolIUX MaTepHaIbHOe
€IMHCTBO MHUpPA W TIPOIIECC TO3HAHUS (BEUIECTBO, CBOWCTBO, SHEPIHs, SBJICHUE, HAYYHBIH (akKT,
3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOpHs, HAOII0IeHNe, U3MEPEHHUE, NCCIIEOBAaHHE, IKCTIEPUMEHT
H IpyTHe);

OBJIa/IEHUE YHUBEPCATIbHBIMU y4eOHBIMU NefcTBUAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKAaTHUBHBIMH, PETYISTHUBHBIMH), BaXHBIMH JUIsI MOBBIIEHUS 3((EKTUBHOCTH OCBOCHUS
colepkaHusi ydeOHOro mpenmera, (OPMHUPOBAHHS KOMIETEHIMH, a TakXKe IPOEKTHO-
HCCIIEIOBATENbCKOM 1eATEIbHOCTH 00yUaIOIUXCsl B Kypce XUMUU;

CIOCOOHOCTh MX UCIIOJIB30BaTh B y4eOHOM, TO3HABATEIbHOW 1 COLMAIbHON MPaKTHKE.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornueckue AeicCTBHA:

YMEHHSI UCTI0NIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUH 3HAHUM: PaCKpbIBATh
CMBICJI XUMUYECKUX MOHATHH (BBIACTATH UX CYIIECTBEHHBIE TPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b
C JApPYTUMHU TMOHSTHSIMH); aHAJIU3UPOBaTh, CpPaBHUBATh, 00001IaTh, BHIOMPATH OCHOBAHMS JJIS
KJIacCU(UKALIUY U CUCTEMATHU3AIMH XUMUYECKHX BEUIECTB M XUMUYECKUX peaKlnii; yCTaHaBIUBATh
MIPUYMHHO-CJIE/ICTBEHHbIE CBSA3U MEXIY O0BEKTaAMU M3YyYEHMS; CTPOUTD JIOTUYECKHE PACCYXIACHUS
(MHOYKTUBHBIE, MAETyKTHBHBIE, [0 AaHAJOTMM); Mpe/ularaTb KPUTEPUH M BBIABIATH OO0IIUE
3aKOHOMEPHOCTH U NPOTUBOPEYUs B U3y4aeMbIX IpPOIECCaX U SIBICHUSAX; MPOBOJUTH BBIBOJBI U
3aKJIIOYEHHUS; YMEHUS IPUMEHSATh B ITPOLiecce MO3HAHUS MOHATHUS (IIPEAMETHBIE U METANIPEIMETHBIE),

3yeMble B XHMMHH, MPEoOpa3oBBIBATh MOJICIbHBIC

HpeHCTaBW§M—EﬁIiH\ﬂ46iﬁIi% BHAK (cuMBoIT| prIeMeHTa), XUMHYecKas (GopMmylia U ypaBHEHHUE
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XMMHYECKON PEeaKLUU — MPH PEIIEHUH YYeOHbIX 3a/1a4; C yY€TOM 3THUX MOJIENbHBIX MPEICTaBICHUN
XapaKTepU30BaTh U3y4yaeMble XMMUUECKHUE BELIECTBA U XUMUUECKHUE PEAKIUH.
Ba3oBble nccienoBarebckue AeicTBUs (MeTOAbI HAYYHOI'0 IO3HAHMS BelleCTB U SIBJICHH):

YMEHUS NIPUMEHATh METO/Ibl HAYy4YHOT'O MO3HAHMsI BEIECTB M SIBJICHUI HAa SMIUPUYECKOM U
TEOPETUYECKOM YpPOBHSX B y4yeOHOW IO3HABaTEIbHOW U  MPOEKTHO-UCCIIENOBATEIILCKOM
JESITENIbHOCTH;

YMEHHSI MCIOJIb30BaTh IIOCTABJIECHHBIE BOIPOCHI B KAadyeCTBE HMHCTPYMEHTA IIO3HAHUSA WU
CaMOCTOSITEJIbHO CTaBUTh BOIPOCHI; aHAJIM3UPOBATh (DaKThl, BEIBIATE U (POPMYJINPOBATH IPOOIIEMY,
OIIpeNIeNIATh LeJIb U 3ajaud, COOTBETCTBYIOIINE PELICHUIO MPOOJIEMBI; Mpe/iaraTh ONMCATEIbHYIO
WIH OOBSCHUTENBHYIO THUIIOTE€3Y M OCYLIECTBISATH €€ MPOBEPKY; YMEHHs MPOBOIAMTH HW3MEPEHUs
HEOOXOJMMBIX MApaMETPOB, BBIYMCICHHS, MOACIUPOBAHHUE, HAOMIOACHUS M AKCIIEPHUMEHTHI
(peasibHbIE M MBICIECHHBIE), CAaMOCTOSATEJIBHO IPOrHO3UPOBATh pPE3YIbTaThl, (OPMYJINPOBATH
0000111€HUs U BBIBOJIBI IO pe3yJibTaTaM MPOBEJCHHOIO ONbITa, UCCIEOBAHNUS, COCTABIATh OTYET O
MpoJIeTIaHHOH pabdoTe;

Pa6ora ¢ undopmanmueii:

YMEHHUSI OpPHEHTUPOBATbCS B PA3IMUYHBIX HCTOUYHUKAX HMH(pOpMalMU (HAy4YHO-TOMYJIsIpHAs
auTeparypa XMMHUYECKOrO COJepXaHWs, CIpaBOYHble Imocolus, pecypcsl HHTepHeTa);
aHAJIM3UPOBATh HHPOPMALIMIO U KPUTHUECKU OLIEHUBATH €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH,
OoTOMpaTh U MHTEPIPETUPOBATH HHOOPMAIHMIO, 3HAUUMYIO JUIS PEUICHHUs y4eOHOU 3a1aun; YMEHHS
MPUMEHSTh Pa3IMYHbIe METOABI M (OPMYIMPOBAThH 3aIPOCHI IPU MOUCKE U 0TOOpE MH(pOpPMAIIHH,
HEOOXOAMMOM Il BBIOJHEHMsT ~ y4eOHBIX  3a7ay;  UCHOJb30BaThb  HMH(OPMAIMOHHO
KOMMYHHUKATHBHbBIC TEXHOJIOTUU M pa3jIMyHbIC MOUCKOBBIE CHCTEMbI; CAMOCTOSITENILHO BBIOMPATH
ONTHUMAJIbHYI0 (OpMYy NpeacTaBieHUs HHPOpMAMHU (CXeMbl, rpaduku, AUArpaMMbl, TaOJIUIIBI,
PUCYHKH U JIpyrue (GOopMbl); YMEHHS UCIOJIB30BATh HAYYHBIN SI3bIK B KAUECTBE CpeicTBa pabOThI C
XUMHUYECKON MHpOpMalLrell; IPUMEHATh MeXIpeaAMETHbIE (PU3NUecKre U MaTeMaTHYeCK1e) 3HAKU
U CUMBOJIBL, (popMyIIbl, a00peBUATYpbl, HOMEHKJIATYPY, UCIIOJIb30BaTh U IPe0OpPa30BbIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH.

KomMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe el CTBHA:

1) ymenust oO1ieHus (MMCbMEHHOM M YCTHON KOMMYHUKAIIMHN):

MPEJICTABIATh TOJTYYCHHBIC PEe3y/IbTaThl IT03HABATEIBHOW JEATCIILHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; ITyOJIMYHO BBICTYNATh C MPE3CHTAIUCH pPe3yIbTaTOB BBITIOJHEHUS
XUMHYECKOTO JKCIEpPUMEHTa (MCCIeI0BaTEeIbCKON I1TabopaTOpHOW WM MPAKTUYECKOW paboThI,
y4e0OHOro MPOEKTa); B X0OJe Auanora u (WJIn) JUCKYCCHUU 3a/1aBaTh BOIPOCHI IO 00CYXIaeMOil Teme
W BBICKA3bIBaTh HWJCH, (HOPMYIHPOBATh CBOW TIPEUIOKCHHS OTHOCUTEIIBHO BBITOJIHEHUS
MPEJI0KEHHOMN 3a/1a4H.

2) yMeHHs y4eOHOTO COTPYAHHUYECTBA (TPYIIIOBAas KOMMYHUKAIINSA):

y4acTBOBATh B TPYIIIOBBIX popMax padOThI: IITAHUPOBATH OPTAHU3AIIIO COBMECTHON PabOTHI,
OTIPE/ICIIATh CBOIO POJIb, PACIIPEACIATh 33JJa9d MEXKIY WICHAMH T'PYIIBI, BBITOJHITH CBOIO YaCTh
paboThI, KOOPAMHUPOBATH CBOM JCHCTBHUS C JICHCTBUSAMHU JPYTHX WICHOB KOMAHJbI, ONPEICIIATH
KPUTEPHUHU TI0 OIIEHKE KaueCTBA BBIIIOJIHEHHOHN pabOThI; pemiaTh BO3HUKAIOIIIE TPOOIEMbl HA OCHOBE
ydeTa 00X MHTEPECOB U COTIACOBAHUS MO3UIINH, y4aCTBOBATh B 00CYKICHUU, 0OMEHE MHCHUSIMU,
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PeryasiTuBHble YyHHBepcaJlbHbIe YUeOHbIE 1eiiCTBUS

OBnazneHue yHUBEPCAIbHBIMU YYEOHBIMHU PErYISTUBHBIMU JEHCTBUSAMH BKJIIOYAET pa3BUTHE
CaMOOpraHu3aliM, CAMOKOHTPOJIA, CAMOKOPPEKLIMHU, B TOM YHCIIE:

YMEHHs peliaTh y4eOHbIE U UCCIeAOBATEIbCKUE 3a/1a4l: CAMOCTOSATEIbHO BBIOUPATh CIIOCO0
peuieHus y4eOHOI 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB peIlEHUs, BbIOMpaTh Haumbosee
MOJIXOASAIINHI C YUETOM CaMOCTOSITENIHO BBIICTICHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO paboTy mpu
pelieHnH Y4eOHOM WIIM HWCCIIEAOBAaTENbCKOW 3a/laud; Ha OCHOBE IIOJTYYEHHBIX pPE3YJIbTaTOB
¢dbopMynupoBaTh 0000IIEHUS U BBIBOJbI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCOB;
AHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JCUCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMU,
OCYILECTBIISATh CaMOKOHTPOJIb JEATEIbHOCTH; KOPPEKTHUPOBATh CBOIO JEATEIBHOCTH HAa OCHOBE
CaMOaHaJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yabTaThl OCBOCHUS MIPOTPAMMBI TI0 XMMUU OCHOBHOT'O OOIIEro o0pa3oBaHUs
Ha yrIyOJEHHOM ypOBHE MMEIOT OOIIee COAEp:KaTeNbHOE SIPO C MPEIMETHBIMH pPe3yJIbTaTaMu
0a30BOT0 YpOBHS, COIJIACOBAHBI MEXIY COOOH, YTO MO3BOJSET PEaTM30BBIBATH YIIIyOJICHHOE
M3yueHHE KaK B paMKaX OTICIbHBIX KIIACCOB, TaK W B paMKax peaji3allid WHIUBUIYAITbHBIX
00pa30BaTeNbHBIX TPACKTOPHIA, B TOM YHCJIC HCIIONIb3Ys CETEBOE B3aUMO/ICcTBrE opranu3auu. [1o
3aBEpIICHUH PEATH3aHUU TPOTPaMMBbI YIIIyOJICHHOTO YPOBHS OOyYaromMecss CMOTYT JeTajbHee
OCBOUTH MaTepual, OBIAJETh PACHIMPEHHBIM KPYTOM MOHSATHI U METOJOB, peliath 3afadu Oomee
BBICOKOT'O YPOBHSI CJIIOKHOCTH.

[IpenmMeTHBIE pe3yapTaThl BKIIOYAIOT: OCBOCHHE 00YyJaIOIMMUCS HAYYHbIX 3HAHUM, YMEHUH U
cr10co00B HeﬁCTBHﬁ; OCHOBBI HAYUYHOT'O MBIINIJICHUSA; BUABI ACATCIBHOCTU IO IMOJYYCHWUIO HOBOI'O
3HAHUS, €r0 UHTEPIIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U PEaTbHBIX
KU3HEHHBIX YCIOBUSX; 00ECIIEYNBAIOT BO3MOXHOCTh YCIIEUTHOTO 00YYEeHHS Ha CIEIYIOIIEM YPOBHE
oOpazoBaHus.

K xoH1y oOyuenus ¢ 8 knacce y o6yqaromierocst 0ynyT chopMupoBaHbl CIEAYIOUINE TPEIMETHbIE
pe3yabTaThl U3YYEHUS] XUMHUH Ha YTIyOJIEHHBIM YPOBHE:!

PacCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MMOHSATHI: aTOM, MOJIEKYJIa, XAMUYECKUM DJIEMEHT,
MeTaJul, HeMETaJlJI, aJUIOTPOMHs, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOpPOAHAS U
HEOJIHOPOJHAsI), BaJC€HTHOCTh, OTHOCHUTENbHAs aTOMHAs M MOJEKYIspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XHUMHUYECKOTO D3JIEMEHTa B COEIUHEHHH,
MOJISIpHBIA  O0OBEM, OTHOCHUTEIbHAS IUIOTHOCTh Ta30B, OKCHJ, KHCJIOTAa, OCHOBAaHHE, COJb,
aMm(poTepHBId OKCHA, aMPOTEPHBIA THUAPOKCH, XUMUYECKAsl PEAKIUs, KIACCU(PUKAIMSI PEAKIIUA:
peaKiuu COEIUWHEHUS, PEaKIMU Pa3NoKEHUs, PeaklHH 3aMeIleHUs, PeaKkIuu oOMeHa, dK30- U
SHAOTEPMHUUYECKUE PEAKIUU; TETUIOBOM PQPEKT peakiuu; SApo aToMa, DJIEKTPOHHBIN CION aToMma,
aTOMHasi OpOUTallb, paJlyC aTOMa, XUMUYECKasl CBSI3b, MOJISIPHAS M HETIOJIApHAsi KOBAJIEHTHAs CBS3b,
MOHHas CBS3b, HOH, KATHOH, aHHOH, PACTBOP, MaccoBas J10Jis BelllecTBa (IPOLIEHTHAS KOHIIEHTPALIKs)

C MOI1ISD . OH C a <

C = O IPHAd KOHHCHTPpAMd BCHICC Bd B PACTBOPC; BJICKTPOOTPULATCIIBHOCTDL, CTCIICHDb
OKHCJICHH, ﬂ@ﬁ%ﬁ?@ﬁ]ﬁﬂﬁvﬁeﬁanOBHTeﬂﬂ, OKHCJICHHMC H BOCCTAHOBJICHUC, OKHUCIUTCIBHO-

BOCCTAHORIRFBUHE DS KA MYRTRHP ICKTPOHHOTO bananca;




WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHATH 3TU MOHATUS
MIPU ONMKMCAHUM BEIIECTB U X MPEBPALICHUN;

MCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHS (POPMYJ BEIIECTB U YpPaBHEHUH
XUMHUYECKUX PEAKIUH;

OTIpEEISATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIEHb OKHCICHUS
9JIEMEHTOB B OWHApHBIX COCIMHEHMSX, MPHHAIJICKHOCTh BEIIECTB K OIPEACICHHOMY KIIACCy
coenHeHu 1o (hopMyiam, BHJIbI XUMHUECKOW CBS3H (KOBAJEHTHOW W MOHHOM) B HEOPTaHUYECKHUX
COC/IMHEHMSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
[Tepuoanueckoro 3akona JI. . MenpeneeBa, aTOMHO-MOJIEKYJIIPHOM TEOpUH, 3aKOHA ABOraJpo U
€ro CJIEICTBUI, IPEACTABICHUI O HAyYHbIX METOAAX IIO3HAHHUS, B TOM YUCJIE SKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOIaX MCCIIEJOBAHUS BEILIECTB U U3yUEHUS XUMUYECKUX PEAKLIU;

JEMOHCTPUPOBATh IOHMMAHHME MEPUOJUYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHX
3JIEMEHTOB OT X MOJ0XKeHusA B [lepnoanyeckoi cucreme:

OIMCHIBATh W XapakTepu3oBaTh TabimmuHyio (Gopmy Ileprnomuueckoil cucTeMbl XUMHUECKUX
AJIEMEHTOB: pazNuyaTh MOHSITUS «IJIaBHas moArpymnmna (A-rpymnma)» u «mobounas noarpymnmna (b-
TpyIIa)», «Malible MePUOIbI» U «OOJbIINE IEPUOIBIY;

COOTHOCUTh O00O3HAa4YeHHs, KOTOpble uMeloTcs B Tabmuue «llepuoanueckas cucrema
XuMu4eckux ieMeHToB [I. M. MenneneeBa», ¢ YMCIOBBIMA XapaKTEPUCTUKAMM CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l siipa, oOIIee YUCIO AIEKTPOHOB U paclpeiesieHue UxX 10
ANEKTPOHHBIM CIIOSIM);

OOBSICHATh CBSA3b NOJOXKEHUs 3JeMeHTa B llepuoauueckoil cucrteme ¢ pacmpeseneHHeM
AJIEKTPOHOB I10 3HEPIeTUYECKUM YPOBHSM, MOJYPOBHSIM M OpOMUTAIsIM aTOMOB NEPBBIX YETHIPEX
IIEPUOJIOB;

KJaccu(UIUpoBaTh XHMMHUYECKHE 3JEMEHThl, HEOPraHWYEeCKHE BELECTBAa, XUMHUYECKUE
peakiuH (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MUECKHE M XUMHYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX
BELIECTB: KUCIOPOa, BOJOPO/Ia, BOJbI, OOLIME XUMHUYECKHE CBONCTBA OKCHUJIOB, KUCIIOT, OCHOBAHUN
U COJIeHl, TeHETUYECKYIO CBSI3b MEXKJly HUMH, MOATBEPKAasi IPUMEPAMH MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

ONMCHIBATh pOJIb KHUCIOPOJA, BOJOPOJAa M BOJbI B IPUPOJHBIX IIPOLECCAX, B IKMUBBIX
opraHusmax, HX IPUMEHEHHE B Pa3IUYHBIX OTPACIAX [POMBIIUIEHHOCTH, BO3MOXHOE
HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSICHATH U MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTAaBa U CTPOCHMS,
BO3MOKHOCTH IIPOTEKAHUSI XMMHUYECKUX MPEBPALEHUI B PA3JINYHBIX YCIOBUSAX;

BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChI BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJIBHYIO JIOJII0 XMMHYECKOIO JJIEMEHTA B COECJUHEHUH, MACCOBYIO JOJIIO XUMHUYECKOIO
aJIeMeHTa 1o (opMysie COETUHEHUS, HAXOJUTh IPOCTEHIIYI0 (JOPMYITy BEIIECTBA IO MACCOBBIM HIIU
MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPALMIO
BEILIECTBA B PaCTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUSIM XUMUYECKON PEAKIINN;

IIPUMEHATh OCHOBHBIE OIIEPAllMU MBICIUTEIBHON [EATEIbHOCTH — aHalM3 M CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIHIO, KIIaCCU(UKALIUIO, BBISIBJICHUE IPUYMHHO-CIIEICTBEHHBIX
CBA3EH — JUI1 U3Y4YEHMS] CBOWCTB BEIIECTB M XMMHUYECKUX PEAKLNN, €CTECTBEHHO-HAYYHbIE METO/bI
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pacKpbIBaTh CYIIHOCTb IPOILIECCOB OKUCJIEHHSI U BOCCTAHOBJICHHS, COCTaBIIATH YPAaBHEHHS
MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIMN (METOIOM AJIEKTPOHHOIO OajaHca);

YCTaHABJIMBATL CBA3W MCXKAY PCAJIbHO Ha6HIOIIaeMBIMI/I XUMHUUYCCKUMHU SBJICHUAMU U
mpoLeccamMy, MPOUCXOMAUIMMU B Makpo- U MHUKPOMHUpPE, OOBSICHATH MPUYMHBI MHOroo0Opasus
BELIECTB, COOTHOCUTh XUMUUECKHE 3HAHUS CO 3HAHUSIMU JAPYTUX YUeOHBIX IPEIMETOB;

coOmoaTh npasuia 0e30macHoi paboThl B 1a00paTOPHH MPHU UCHOIH30BAHUU XUMHUYECKOM
nocynsl U 00OpyNOBaHMS, a TaKKe MpaBHia OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU BBIMOJTHEHUS J1a0OpaTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO MONYYECHUIO U
coOupaHui0 ra3zoo00pa3HbBIX BeHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHHIO PACTBOPOB C
ONPEACICHHON MACCOBOM J0JIEM PACTBOPEHHOI'O BEILIECTBA, PEUICHUIO SKCIIEPUMEHTAIBHBIX 33]1a4
110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUUECKUX COECUHEHUIN;

JEMOHCTPUPOBATh BIaJICHUE OCHOBAMH XMMHUYECKON T'PaMOTHOCTH, BKIIOYAIOIICH yMEHHUS
0e30MmacHOro 00paIeHNs ¢ BELIECTBAMH, UCIIOJIb3YEMbIMH B IIOBCEIHEBHON KU3HU, a TAK)KE 3HAHUE
MIpaBUJI TOBEACHUS B LIEJSAX COEPEKEHUS 3I0POBhS M OKPYKAIOIIEH CPEJIbl.

K xonimy oOyuenus ¢ 9 knacce y odydaromierocst OyayT cOpMUPOBAHBI CIICAYIONINE TPESIMETHBIC
pe3yabTaThl U3YYCHUS] XUMHH Ha YTIyOJICHHBIM YPOBHE:

PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX ITOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
HMOH, KaTHOH, AHUOH, JJIEKTPOOTPHUILATEIIBHOCTh, CTEIEHb OKHCIICHUS, XMUMHUYECKas peakius,
TEIUIOBON YPPEKT peakiuu, MOJb, MOJSPHBIA 00bEM, pacTBOD;

AJIEKTPOJIUTHI, HEAJIEKTPOJIUTBI, ANEKTPOIUTHYECKAs TUCCOLMALINS, PEaKIIMU HOHHOTO OOMEHa,
TUAPONU3 cojeil, oOpaThMble W HeoOpaTHUMble pEaKLWH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakly, OKUCINTENb, BOCCTAHOBUTENb, OKUCIICHHE W BOCCTAHOBIICHHE, IEKTPOJIN3, AJUIOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBSA3b (KOBAJIEHTHAsl, MOHHAs, METaJUINYEeCcKas), MEKMOJIEKYIISIPHbIE
B3aUMOJICHCTBUS (BOJIOpOJIHAs CBsI3b, CWIbl Ban-nep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS,
KpUCTAJNINYECKHUE peleTKH (MpUMHUTUBHAS KyOudeckas, oOBEMHO-IIEHTPUpPOBAaHHAS KyOudeckas,
rpaHelEeHTPUPOBaHHAsT KyOudeckasi, TeKcaroHaJlbHas IUIOTHOYIIAKOBAaHHAsI), KOPPO3UsI METAJLIOB,
CIUIaBbl; CKOPOCTb XHMHMYECKOW pPEaKIHM, KaTajau3, XUMHUYECKOE pABHOBECHE, DIIEMEHTHI
XUMHYECKON TEPMOJNHAMUKH KaK OJHOW U3 TEOpeTUUYECKNX OCHOB XUMuH; [1/1K;

WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSATUN W MPUMEHSTh dTH MOHATHUS
IIPY OMTUCAHHUM BEILECTB U UX MPEBPAIICHU;

HCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMUKY JUISI COCTaBJICHHsI (OPMYJ BEIIECTB U YpaBHEHMI
XUMHUYECKHUX PEAKIIMIA;

OINPEAEIATh BAJIECHTHOCTb M CTENEHb OKHUCIEHHS XUMHYECKHMX 3JIEMEHTOB B COEAMHEHMSIX
pa3INYHOTO COCTaBa, IPUHAIUICKHOCTh BEHIECTB K ONPEIEICHHOMY KJIACCy COEIUHEHHU II0
(dbopMynaM, BUIbI XUMUYECKON CBSI3U (KOBAJIEHTHOM, MOHHOM, METAJTTNYECKON) B HEOPTraHUUECKUX
COEJIMHEHUSX, 3apsA] HOHAa MO XMMHUYECKOW (opmyle, XapakTep cpelbl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COSAUHEHHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTIO BELIECTBA,

packpsiBaTh cmbici [lepuoamyeckoro 3akona [[. M. MenneneeBa m J€MOHCTPUPOBATH €rO
ITOHMMAaHHE:

OIMCHIBATh U XapakTepu3oBaTh TabnuuHyio (Gopmy Ilepuonuueckoil cucTeMbl XUMHUECKUX
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OOBSCHATH CBSI3b MOJOXKEHUS 3neMeHTa B [lepumommdeckoil cucreMe C pacrpesesieHueM
AJIEKTPOHOB IO YHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM W OpPOUTANIIM aTOMOB HEPBBIX YETHIPEX
IIEPHUO/IOB;

BBIICTISIT OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M HMX COEIUHEHHIA
(KUCIIOTHO-OCHOBHBIX M OKUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB OKCHUIOB U THIPOKCUIOB) B
Ipesieax MajbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUU BJIEKTPOIMTUYECKOM Aucconuanuu, 3akoHa ['ecca u ero
CIIEJICTBUHM, 3aKOHA ACHCTBYIOLIMX Macc, 3aKOHOMEPHOCTEH H3MEHEHUs CKOPOCTH XHMHUYECKOM
peakiuy, HampaBlIeHUS CMEIIEHUS XUMHYECKOrO PaBHOBECHS B 3aBUCHUMOCTH OT Pa3IUYHbBIX
(bakTopoB;

KIaccu(UIUpPOBaTh XMMHUYECKHE OJIEMEHTHl, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKUE
peakiuu (1Mo YMCIy M COCTaBy YYacTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIIOBOMY 3 (deKTy, mo
arperaTHOMy COCTOSTHUIO PEareHTOB, 10 U3MEHEHHIO CTETICHEH OKHCIICHUS XUMHUECKUX 3JIEMEHTOB,
110 00paTUMOCTH, IO YYACTHIO KaTalau3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHNE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB
HEOPraHMYECKUX COCIMHEHUH, MOATBEPK/Iasi 3TO OMHCAHUE MPUMEPAMU MOJIEKYISIPHBIX U HOHHBIX
ypaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTaBJISITh YpPAaBHEHUS: SJCKTPOIUTHUYECKON AMCCOIMAIMM KHUCIOT, IIeJIo4Yel U colei;
IIOJIHBIE M COKpAlllEHHBbIE YpaBHEHMsS pEaKLUUil HMOHHOIO OOMEHa; peakiuil, MOATBEP:KIAOILINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3INUYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh MPOIECCOB THAPOIU3a COJEH MOCPEICTBOM COCTABIICHUS KPaTKUX
MOHHBIX M MOJIEKYJIIPHBIX YPaBHEHHM peakiyii, CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii IoCpPeICTBOM COCTaBJICHUSI AJIEKTPOHHOrO OalaHca 3TUX PEaKIMii;

MIpe/ICKa3bIBaTh XapaKTep Cpebl B BOJAHBIX paCTBOpPAX COJIEH;

XapakTepu3oBaTh (OMHUCHIBaTh) (PU3MUECKHE M XUMHYECKHE CBOWCTBA IMPOCTHIX BEILECTB
(xucnopof, 030H, rpaduT, anmas, KpeMHHH, 0op, a30T, Gpocdop, cepa, XJI0p, HAaTpUil, KalIuid, MarHui,
KaJIbLIUH, aJIFOMUHUHN, Kele30, MeJlb, IIUHK, cepedpo) U 00pa30BaHHBIX MMHU CJIOXKHBIX BEIIECTB, B
TOM YHCJIE UX BOJHBIX PACTBOPOB (aMMHUaK, XJIOPOBOJOPO/I, CEPOBOAOPO I, okcuabl yriepoaa (11, IV),
kpemuus (IV), azora (I, IL, 111, IV, V) u docdopa (111, V), cepsl (IV, VI), ceprucras, cepHasi, a30THas,
¢dochopHas, yronbHas, KpeMHUEBasT KUCJIOTBI, OKCUIbl U THAPOKCUAbI MeTaiioB [A—IIA-rpymm,
amomunus, Meau (II), nunka, sxenesa (11 u I11));

MOSICHATh COCTaB, OTJAEIbHBIE CIOCOOBI TOJMY4YEHHsT M CBOMCTBA CIIOXKHBIX BEIIECTB
(kucnmopoacoiepKaliie KHUCIOThl XJIOpa, a30THUCTas, OOpHAas, YKCyCHas KHCJIOTBI M HX COJIH,
rajorenu sl kpeMuus (IV) u ¢ocdopa (III u V), okenn u runpokeua xpoma (III), mepmanranar
KaJIvs,

OIMCHIBATh POJIb BXKHEHIINX M3y4aeMbIX BEIIECTB B MPHPOJHBIX IMPOIECCaX, BIHMSHUE Ha
KHUBBIE OPTaHU3MbI, IPUMEHEHNE B PA3ITUYHBIX OTPACIIAX YKOHOMHUKH, UCTIOIb30BaHUE ISl CO3JaHUs
COBPEMEHHBIX MaTe€pPHUaIOB U TEXHOJIOTHH;

MPOBOANTh PEAKLMH, MOATBEPHKIAIONIME KAaYeCTBEHHBIH COCTAaB pa3JIMYHBIX BEIIECTB,
pacrno3HaBaTh OIBITHBIM IYTEM COJIEpiKallfecs] B BOJHBIX pacTBOpax HMOHBI XJIOPHI-, OpOMUJI-,
noua-, cynegat-, pochar-, kapOOHAT-, CHIIMKAT-, CYyIbPUT-, CYIb(UI-, HUTPAT- U HUTPUT-UOHBI,
TUAPOKCHU/I-UOHBI, KATUOHBI AMMOHMUSI, MarHus, Kajabllus, aIIOMUHUS, Kene3a (2+) u xeneza (3+),
Menu (2+), IUHKa;
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MPOTCKaHUS XMUMHUYECKHX TIPEBPANICHUNH B Pa3UYHBIX YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KMHETUKU M TEPMOIMHAMHKH;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XHUMHAYECKOT0 JIEMEHTa 110 OPMYJIe COSTMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJIBHYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa B COCJUHCHUHU, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA B PacTBOPE,
HaXOJUTh MPOCTEUIIyI0 (HOpMyNy BELIECTBA 1O MAacCOBBIM WM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUEThl MO YPABHEHUSM XMMHUYECKHX DPEAKLUUH C Y4eTOM HEIOCTaTKa OJHOTO W3
pEareHToB, MPaKTHYECKOTO BBIX0/a MPOJIyKTa, 3HAYCHUS TEIUIOBOTO 3 (eKTa peaKkium, OnpeIeisiTh
COCTaB CMECeE;

cobmoaTh npasuia 0e30macHoi paboThl B 1a00paTOPHH MPHU UCHOIH30BAHUU XUMHUECKOM
nocynsl U 00OpYHOBaHMS, a TaKKe IpaBHia OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMHU BBITIOJHEHUSI JTAOOPATOPHBIX OIBITOB M MPAKTHYECKUX PAOOT IO MOJYyYCHHIO U
coOMpaHHIO Ta3000pa3HbIX  BEIIECTB (aMMHMaka ¥  yIJIGKHCIOrO ra3a) M PEHICHHIO
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeMaM Kypca, MPEJICTaBIsATh PEe3ylbTaThl SKCIIEpUMEHTa B (opme
BBIBOJIOB, JIOKA3aTeNILCTB, IPa(MKOB, TAOIUI] U BBIABIATH SMINPUICCKHE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIE OTIEPALNU MBICITUTEIBHOMN IESITeIbHOCTH (aHAIN3 U CUHTE3, CPAaBHCHHE,
0000IIIeHUE, CUCTEMATH3AIMI0, BBISIBICHUEC IMPHYMHHO-CICACTBEHHBIX CBs3CH) INPH HM3YYCHUHU
CBOWCTB BEIECTB M XMMHUYECKHX PEAKIIUH, BIAJICTh €CTECTBCHHO-HAYYHBIMH METOJaMU MO3HAHUS
(HabiroieHre, M3MEpEeHNe, MOJICTTUPOBAHHE, SKCIIEPUMEHT (PeabHBIN U MBICTICHHBIN);

NPUMEHSATh MpaBuUia OE30MacHOrO oOpamieHusi C BEUIECTBAMH, HCIOJIb3yeMbIMH B
MOBCETHCBHON JKW3HU, IpaBWJa IOBEACHUS B LEISIX COCPEKEHHS 3II0POBbS U OKpYIKArOIICH
MPUPOJHOM Cpe/ibl, TOHUMATh Bpe/l (OMACHOCTh) BO3/ICHCTBUS Ha )KUBbIE OPraHU3Mbl OIIPEeICHHbBIX
BEIIECTB, MOSICHATh Ha MPHMEpPax CIOCOObI yYMEHBIICHUS W TPEIOTBPAIICHUS WX BPETHOTO
BO3/ICHCTBUS, 3HAYCHHE )KUPOB, OCIKOB, YIIIEBOJIOB ISl OPTaHU3Ma YEJIOBEKa;

UCIOJIb30BaTh IOJIyUYEHHBbIE IMpeJCTaBleHUst 0 cpepax NpodhecCHOHATIBHONW AeATeNbHOCTH,
CBSI3aHHBIX C HAYKOM M COBPEMEHHBIMM TEXHOJOTMSMH, KaK OCHOBY JUIsI HpOQecCHOHaTbHON
OpPHEHTAIlMH W JUII OCO3HAHHOTO BHIOOpa XMMHHU Kak MPO(UIBHOTO TpeaAMeTa MPH MPOIOJIKEHUN
0o0y4eHHsI Ha YPOBHE CPEIHET0 O0IIero 00pa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOM MPOEKTHO-UCCIIEIOBATENLCKON /EATEIbHOCTH XMUMUYECKOH U
XMUMHUKO-3KOJIOTMYECKO HalpaBI€HHOCTH, IPHOOPECTH OMBIT MPOBEIECHHS YUeOHBIX HCCIe10BaHUN
B YCIIOBHSIX 00pa30BaTENbHBIX OPraHU3aIlNi, a TaK)Ke OpraHU3aIfid (LIEHTPOB) TOMOIHUTEIHLHOTO
00pa3oBaHMs JIETEH.

-

O

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

OOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMUCHIO




TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uu¢posbie)
KonTpoabHbie IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
Xumusi — BaXkHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 10 1 2
MPaKTUYECKOU IeATETbHOCTH
YyeJoBeKa
BemectBa u xummnueckue
1.2 28 1 2
peakuuu
Hroro no pazaeny 38

Paznea 2. Ilepuoauyeckuii 3akoH u [lepuoauyeckas cucrema xumudeckux d3aemeHToB JI. U. MenneseeBa. CTpoeHHe aTOMOB.
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN
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Bnapeney KyHy Mana KDpeesHa

Ileproauueckuii 3aK0H U
[lepnonnueckas cucrema

2.1 proA 18 1 2
XUMHYECKHX 3aeMeHToB /1. H.
Mengeneesa. CtpoeHue aroma
XumMudecKkas CBA3b.

2.2 OKuCIUTEIBHO- 16 1 1
BOCCTAaHOBUTEJIBHBIC PEAKITUU

Wroro o pazneny ~ 34
o PADC Y BEBAHOAMME AplencTAaBUTE I HEOPTAaHHYECKHX BellecTB
g?EKTPUB'&Q%ﬂﬁ&WMagaX. 19 . .
CepTudukar 0E42607F1FEC 2dSNeIRPORF K)KCHHBE 2




-

.

o

39 Bonopoa. Ilonstue o kuciorax 3 ’
U COJISIX
33 Bona. PactBopsl. [Torstue 06 17 ’
OCHOBaHUSX
34 OcHOBHBIE KJIacChl ) 16 )
HEOPraHUYECKUX COEANHEHUN
Utoro no pazneny 61
PesepBHOE Bpems 4
OBILIEE KOJIMYECTBO YACOB I10 136 14
[TPOT'PAMME
TEMATHYECKOE INTAHUPOBAHUE
9 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne ni/nt P Kourpoububie | IlpakTnyeckue (udpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Pa3nes 1. BemecTBo M XuMHUeckasi peakums
11 IToBTOpenue u yriy0OiaeHue 3HaHUH O 6 1
' BEILIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MIPOTEKaHUS 18 1 4
XUMHUYECKHUX PEaKIHii
13 DNEeKTPOIUTHYECKAS AUCCOLUALIHS. 1 1 )
' XUMHYECKUE PEAKIIUH B PACTBOPAX
p 35

RS anucaH

IPEHTERQHHNCROGBNE X oemnuenyst

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa




OO01mas XxapakTepruCcCTHKa XUMUIECKUX

2.1 5
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mmas XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 9
COCJIMHECHUS
OO61as xapakTepuCcTHKa XUMUYECKIX
23 aneMeHToB VA-rpymisl. A30T, pochop u ux 11
COCJIMHECHHUS
OO01mas xapakTepuCcTHKa XUMUYECKIX
2.4 snemeHToB IVA-rpynnsl. Yriepon u 12
KpEMHHI1, UX coeMHeHus. bop
Uroro no pazneny 37
Pasnen 3. MeTasiibl U MX COeIMHEHUS
3.1 OO6mue cBoiicTBa METAIIOB 6
3.2 Baxneimme MeTamiIbl 1 UX COSIMHEHUS 17
Hroro no paszneny 23
Pasnen 4. Xumus u okpyxamomas cpeaa
41 BemiectBa 1 Matepuansl B ;KM3HU YEJIOBEKA. )
' OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTHU
Hroro no pazneny 2
Paszpen 5. O0001menne 3HaHui
3 [ToBTOpeHue U 0000IICHHE 3HAHMI
Vg ST "é 9 3
0 BOKYMENT HOARREAR 2 KYPCOR 77 KACE0B
EHTARMPAORFOANMCHIO 3
Ceptudukar EIEﬁlJEE(EF’IFECBBEAE E3COFFB/CIBEOF2 )
0s

SUPRINS 5P68 9027

OdencTeuTeneH

Bnapeney KyHuy Mana KDpeegHa
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

11

4 ™

o LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBbTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBLHOM ITIPOI'PAMMBbBI

8 KIIACC
Kon .
R IIpoBepsiembie l}peIlMeTHbIe pe3yabTaThbl OCBOCHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHusA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMUYECKUE TOHSITUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS U HEOJIHOPO/HAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Mmacca,
1.1 MaccoBast 0JIsl XMMUYECKOTO 3JIEMEHTA B COSTUHEHUH, MOJIAPHBINA 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKAIUs PEAKIMA: PEaKIui COCTUHCHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMeHa, 9K30- U
SHJIOTEPMHUYECKUE PEAKIHH, TEIUIOBOW JPQEKT peakiuu, pacTBoOp,
MaccoBas J10JIs BellecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE
10 WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX IOHSATUH U
’ MPUMEHSATDH 3TU NOHATHUS IPU ONKUCAHUM BEIIECTB U UX MPEBpAIICHUI
13 WCIIOJIH30BaTh XI/IMI/IjIeCKYIO CUMBOJIUKY U)IJ'ISI coctaBiieHust (popmyn
BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKITUN
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacCChl BEILECTB, OCTOSHCTBA
’ COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJpo
1.5 OTPEIETSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIACCU(UIIUPOBATh XUMHUYECKHE peakuu (10 YHUCIy U COCTaBy
’ YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)
1.7 BBIYHUCIISITH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIIECTB
18 BBIUMCIISATH MAcCOBYIO JIOJNII0 XHMHYECKOTO »JJeMeHTa 1o (dopmyre
’ COEIMHEHNS,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl MO3HAHHUS — HaOII0/IEHHE,
' U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBII )
2 ITo Teme: «BaxxHeiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
71 PacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHX MOHSTHM: OKCHJ, KHCIIOTA,
' OCHOBaHHE, COJIb
29 OTPENeNATh TMPUHAIICSKHOCTh BEIIECTB K OMPEAeNEHHOMY KJaccy
coelMHeHu# o popmMynam
2.3 KJaccu(UIMpoOBaTh HEOPraHMUECKUE BELIECTBA
XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
. 2% PasTATHBIX KJIACCUB, [IOATBCPXKAAsl OITMCAHUC NPUMEPAMKU MOJICKYJIAPHBIX
OOKYMEHT NOOYPABHSHMI COOTBETCTBYIOIINX XUMUIECKUX PEAKIIMI
O SNEKTPOHHOW NOANKUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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Kox
MpOBEPSIEMOT0
pe3yJbTara

2.5

2.6

2.7

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpAlICHUN B
Pa3INYHBIX YCIOBUSIX

CIeNOBaTh  NpaBWIaM  [OJB30BaHUS ~ XUMHYECKOHW  IMOCYHOH U
7abopaTopHbIM 00OpYIOBaHHEM, a TaK)Ke MpaBWiaM OOpaIleHus C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIHSMH II0 BBIIOJHEHHUIO
7a0OpaTOPHBIX XHMHUUYCCKUX OIBITOB IO TIOJYYCHHIO ¥ COOHMPaHHIO
ra3000pa3HbIX BeIIECTB (BOJAOpOJa M KHUCJIOPOJa), IPHUTOTOBICHUIO
PacTBOPOB C OMpe/eIEHHON MacCOBOM JI0Jel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W HPOBOJWTH  XUMHYECKHE  JKCIHCPHMEHTHIIIO
PAcIO3HABAHMIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO HHANKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U IPYTHE)

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKuu

3.1

IIo Tteme: «llepuogmueckuii 3axkoH U llepuoguyeckas cucrema
xumuueckux anemeHToB JI. WM. MenneneeBa. CrtpoeHue aTroMoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

PacCKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX MMOHSATHM: AApO aroma,
BHGKTPOHHBIﬁ clioit aToMa, aToOMHasd Op6I/ITaJ'IL, paauyc aroma,
XUMHUYCCKasd CBsA3b, IMOJKIpHAd W HCHIOJMPHAA KOBAJICHTHAsS CBA3b,
QJICKTPOOTPULATCIIbHOCTL, NOHHAA CBA3b, NOH, KATUOH, dHUOH, CTCIICHb
OKHCJICHHUA

3.2

33

KﬂaCCI/I(bI/IHI/IPOBaTI) XUMHNYECKHUEC DJICMECHTBI

ONMHUCBHIBATh M XapakTepu3oBaTh TabiumuHyro ¢opmy Ilepuonuueckoii
CHUCTEMBl XMMHYECKHMX DJEMEHTOB: pa3/nyaTh TIOHATHS «TJaBHas
noarpynna (Arpymnmna)» u «nobounas noarpymnna (brpynmna)y, «vmansie» u
«OOJIBIIINE» NEPUOJIBI

34

3.5

3.6

packpsiBaTh cMbichn Ilepmogmueckoro 3akona J[.MI. Menneneena:
JAEMOHCTPpUPOBATbL ITOHHUMAaHUEC nepnogmquKoﬁ 3aBUCHMOCTH CBOMCTB
XUMHWYECCKHUX DJIEMCHTOB OT UX ITOJIOKCHUS B HepnonnquKoﬁ CHUCTEMCE

COOTHOCHTbH 0003HaUEHUs, KOTOpble MMetoTcs B Tabnuie «llepuoanyeckas
cucrtemMa xumuueckux snemeHToB (.M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB U
3aps  Aapa, o0Ilee YMCIO AJIEKTPOHOBHM  paclpesielieHue HuX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

ONpeNesiTh BHUJ XUMUYECKOM CBsI3M (KOBaJIGHTHAas W HOHHAasA)B
HEOPraHUYECKUX COEIUHEHUAX

-

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHy Mana KDpeesHa
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9 KJIACC

Koxa
NPoBEPSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: <<B€H.I€CTBO " XUMHYCCKad pCaKkuus»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHSATHH: PpacTBOp,
JJIEKTPOJIUTBI,  HEIICKTPOIUTHI, JJIEKTPOJIUTUYECKAsd  AUCCOLMALINA,
peakuMM HMOHHOrOo OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtuMble 1 HEOOPATUMBbIE PEAKLIUU, OKUCIUTEIbHOBOCCTAHOBUTEIbHbIE
peaxuyy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAaHOBJICHUE,
JI0TpONusl, aMpOTEPHOCTh, XUMHUYECKas CBSA3b (KOBaJEHTHAas, MOHHas,
MeTaJuIn4ecKas), KpHUCTaslnyeckas peméTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKkluu

1.2

1.3

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHITHA H
MPUMEHSITh 9TH IOHSATHUS TIPU OMIMCAHUH BEIIECTB U UX MMPEBPAIICHUHN
COCTaBJIATh YPAaBHEHUS DJICKTPOJIMTUYECKON JIMCCOIMAIUN  KUCIIOT,
1IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
obMeHa

1.4

1.5

pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOI0 OajaHca 3TUX peakiuil

MpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYECKON pcaknuuu

2.1

2.2

Ilo Temam: «Hemerauibl U uX coequHeHUsA» u «MeTawibl U UX
COCTUHEHUS

XapaKTCPU30BaATb (OHI/ICHBaTL) 06H_[I/Ie u CHCI_II/I(I)I/I‘IGCKI/IC XUMHUYCCKUC
CBOMCTBA MNPpOCTBIX U CJIOXHBIX BCIICCTB, IMOATBCPIKAAA OIIMCAHUC
npuMepamMn MOJICKYJIAPHBIX W HMOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
XHUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIATE YpPaBHCHUA peaKHI/Iﬁ, MOATBCPKAAIOMIUX CYIHICCTBOBAHUC
T€HETUYECKOM CBSA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

24

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B Pa3IMYHBIX
YCIIOBHSIX

Clel0BaTh  MpaBUJaM  TMOJIb30BAaHUS  XUMHUYECKOM  TOCYIOoM U
1abopaTopHBEIM 000pYJOBaHMEM, a TakKXKe TMpaBWiIaM oOOpaImieHus c
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU 1O BBINOJHEHUIO
1ab0paTOPHBIX XUMHUYECKHX OMNBITOB MO TMOJIYYCHHI0 U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKUCIOTO ra3a)

MPOBOAMTh  PEaKUuu, MOATBEPXKAAIOIINEe KAYeCTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh ONBITHBIM MYyTEM XJIOPUI-, OPOMUL,

-

2.5
OOKYMEHT HDI!{I
9NEKTPOHHOW NO

noau I, KapOoHar, (_ﬁﬁ ctar, cunukar, cynbdaT, THIPOKCHTUOHBI, KATHOHBI
MCAH

WOHBI HM3yYEHHBIX METAJIOB, TPUCYTCTBYIOIIME B BOJHBIX
CTBOpaxX HEOPTraHUMECKUX BEIICCTB

CepTudkaT EIEﬁlEEEI?F’IFEC%BEAEESCDFWS%@;&F&XHMH’I ¥ PKPYKAIOIAs CPeIar»

OercteuTened ¢ 05.02.2026 no 01.05.2027

Bnapeney KyHy Mana KDpeesHa
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Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI

fpOBEpHEMoro 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
31 pacKpbIBaTh CMBICH OCHOBHBIX Xxumuueckux mnoHatuil: IIJIK Bemectsa;
KOpPpO3Hs METAJIIIOB
IIPUMEHATh OCHOBHBIE OIEPALIUH MBICIUTEIBbHON JEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CUCTEeMAaTHU3allhi0, BBHISBICHHE
32 MIPUYMHHO-CJIEACTBEHHBIX CBA3€H — Il M3YyYEHHUs CBOMCTB BEUIECTB U
' XUMUYECKUX pEaKLMil; EeCTECTBEHHOHAyYHbIE METOAbl IO3HAHUS —
HaOII0/IeHUe, U3MEpeHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (peanbHbId U
MBICJICHHBIN )
'd R
OOKYMEHT NOANWUCAH
0 SNEKTPOHHOW NOANKUCHIO

Bnapeney KyHuy Mana KDpeegHa

.
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Koxa

1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

HCpBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUSA

1.1

1.2

IIpenmer xumuu. Posib XMMUHK B )KM3HU YelOBeKa. XUMUS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBONCTBA BEIECTB. ArperaTHOe COCTOSIHUE BEILIECTB
ITonste 0 MeTojax Mo3HaHUg B XUMHMH. UucrTele BemecTtBa U cMecu. CIocoObl
pasjiesieHus: cMeceit

1.3

1.4

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

Xumuyeckass (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTeNbHAsE aToMHasi Macca. OTHOCUTENbHAS
MoJIeKyJsipHasi Macca. MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTa B COSIMHEHHUH

1.5

1.6

KonnuectBo BemectBa. Moiib. Mounsipaast macca. B3anmMocCBsA3b KOIMYECTBA, MacChl
U YUCJIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacu€Tel mo ¢opMyliaM XUMHUYECKUX
COCIMHEHU I

dusznyeckrue ¥ XUMUUECKHE SBJICHUA. XUMHYECKas peakuus u eé IIPpU3HAKHU. 3aKoH

COXpPAaHCHHUA  MACChl  BCHICCTB. XHUMHUYECKHUE YpaBHCHUA. Knaccn(bnxaum[
XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IMOCYAOW, C IpaBUJIaMHU
paboThl B J1abopaTtopuu U puéMamMu oOparieHus ¢ J1abopaToOpHbIM 000pyAOBaHUEM,
U3YYEHUE U ONUCaHHe (PU3NYECKUX CBOMCTB 00pa3L0B HEOPraHMYECKUX BEIIECTB,
HaOmoieHue (u3nueckux (TUlaBleHUE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTYIIKe, KUIIEHHWE U KOHJACHCAllUsi BOJbl) U XUMHUYECKMX (FOpEHHE CBEYH,
MPOKAJIMBAaHNE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHUH,
HAOMIO/IEHUE W ONUCAaHHWE TIPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakuui
(pa3noxeHue caxapa, B3aMMOJEHUCTBHE CEpHOM KHCIOTHI C XJOpPHIOM Oapus,
paznoxxenue rujapokcuna meau(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE >Kele3a C
pactBopom conu Menu(1l), usydenune crnocoOoB paszzneneHus cMmeceil (¢ MOMOIIbI0
Maruuta, (UIBTPOBaHWE, BBHIMApUBaHWE, AUCTHIULIIMS, Xpomartorpadusi),
NPOBEIEHUE OYHMCTKHU MOBapeHHON COJHM, HAONIOJICHHE M OMHCAHUE PE3YJIbTaTOB
IIPOBEJCHUS OMNbITA, WIUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHMsI MaccChl, CO3JaHHE
MoJienielt MoJIeKyI (I1apOCTEeP KHEBBIX )

2.1

Baxwuelime npeactaBUuTeIn HEOPraHUUECKUX BEILIECTB

Boznyx — cmech ra3os. Coctas Bo3gyxa. Kuciopox — 31€MeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucinopo/a B mpupoje, pu3nueckue 1 XMuMHUIeCKHe CBOMCTBA (peakiuu
ropenusi). Okcunpl. [lpumenenne kucnopona. CrocoObl MOMydeHHUs KUCIOpOJa B
nabopaTopur U HPOMBIILICHHOCTH. KpyroBopoT kucimopona B npupoae. O30H —

-

O

Ceptugurar OE4Z

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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ATTTOTPOTTHAT MU/_Lm(i”)mx\aumu cJ1opoga

OOKYMEBITOENA MK xMudeckqil peakiiuu, TePMOXUMHUYECKUE YPAaBHEHHS, YK30- U
ANERETPOLRPRARBNGE Deaknn. [TommmBo: yroas M MeTaH. 3arps3HeHHE BO3YXa,

2607FIFEC30¥GHESHHLHEAPHEKGBOTO S erTa, paspyIICHIE 030HOBOTO CIIOS




Kon

2.3

24

[IpoBepsieMblii 3JIEeMEeHT COIepPKAHUS

Bonmopon — anemeHT M mpocroe BewiecTBo. HaxokaeHue BoAopoaa B IIPUPOLE,
¢du3nUecKkre U XMMUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. Kucmorer
U COJIA

Monsipablii 00BEM ra3oB. PacuéTel o0 XUMUYECKUM YpaBHEHHUSIM

2.5

2.6

®dusnueckue cBorcTBa BoJbl. Bona kak pactBopurens. PactBopsl. Hacslennsie u
HEHACBIIICHHBIE pacTBOpBL. PacTBOpMMOCTH BemiecTB B Boae. MaccoBas 1oiis
BELIECTBA B pacTBope. XMMHUECKHE CBOMCTBa BOAbl. OcHOBaHuUA. Posib pacTBOpOB B
IpUpOIE U B KU3HU 4enoBeka. KpyroBopor BoIbl B IpHUpoAE. 3arps3HEHHE
IpUPOHBIX BoA. OXpaHa ¥ OYMCTKA IPUPOJHBIX BOA

Knaccudukanmust Heopranmdeckux coeauHeHuil. Oxcunpl.  Knaccudukanus
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIE,  KHUCIOTHBIE, aM{QOTEepHbIE) U
HeconeoOpasywomue. Homenknatypa oxcuaoB. @Du3nMdeckMe U XUMHYECKHE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

2.8

29

OcHoBanwms. Knaccudukanuss oCHOBaHHMN: IIEI0YM U HEPACTBOPUMBIC OCHOBAHHMSI.
Homenkiarypa ocHoBaHuil. ®PU3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
[Tomyyenue ocHOBaHUI

Kucnotel. Knaccuduxamuss xuciaor. Homenknarypa kucnor. Pusnueckue u
XMMHUYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctH MetasuioB H.H. bBekerosa.
ITonyuyenue Kucior

Comu. Howmenknatypa coneil. ®Pu3nyeckue M XUMHUYECKHE CBOWCTBA COJICH.
ITony4yenue coiuen

2.10

2.11

I'eneTnueckas cBsI3b MEKAY KiIaCCaMH HCOPTraHUYICCKUX COE€IUHEHUI

XUMHUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OTPE/ICIICHNUE COIePIKaHUS KICIOPO/Ia B
BO3/yXe, NOJydeHue, COOMpaHne, paclio3HaBaHUE M U3YUCHUE CBOHCTB KHCIIOPO/a,
HaOII0/IeHUE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOIOM U YCIOBUS BOSHUKHOBEHUS U
peKpalieHus ropeHus (moxapa), 03HaKOMIIEHUE ¢ 00pa3IiaMH OKCUAOB U OITUCAHHE
UX CBOICTB, ONyueHue, coOMpaHue, paclio3HaBaHUE U N3yueHHE CBOMCTB BOJIOPOIa
(ropenue), B3aumojneilctBue Bojopona ¢ okcugom wmeau(Il)  (Bo3moxkHO
MCIOJIb30BaHUE BHUIEOMATEPUAIIOB), HAOIIOIeHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 ™Momb, uccienoBaHHEe OCOOEHHOCTEH pPACTBOPEHMSI BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, TPUTOTOBJIICHUE PACTBOPOB C OIpPeNeIEHHOW MacCOBOW JOJei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeETaUIaMU (HATpHUEM H
KanplueM) (BO3MOXKHO  HCIOJB30BaHUE  BUACOMATEpUATIOB),  OMpEJEICHUE
pPacTBOPOB KUCJOT U MIEI0YeH C TOMOIIbI0 HHIUKATOPOB, UCCIIEIOBAHUE 00PA3IOB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOACHUE U3MEHEHUSI OKPACKU
WHMKATOPOB B PACTBOPAX KUCIIOT W IIEI0YCH, N3YUCHHE B3aMMOCHCTBHS OKCHIA
menu(Il) ¢ pacTBOopoM CepHOM KHCIOTHI, KHCIOT C MeETaIaMH, pPEeaKIui
HEWUTpanM3aluy, IMOJy4YeHHe HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHHUE OJIHOTO
MeTajuia APYruM M3 pacTBOpa COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe
«BaxkHeinmme Ki1acchl HEOPraHUYECKUX COCTUHEHU I

-
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OI[I/IIICCKI/II/I 3aK0H " Heﬁﬂ oJlYecKas CHCTeMa XMMHYECKHUX AaemMeHToB JI.1.
5}&3?‘ & HUE aTOMOB. XUMHUYeCKasd CBsI3b. OKUCIUTEIHLHO-
BOCCTaHOB €JIbHBIC PEaKIUU
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3.1

3.2

[IpoBepsieMblii 3JIEeMEeHT COIepPKAHUS

[lepBble MOMBITKH KiaccU(UKAUN XMMUYECKHX 3j1eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILLUEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaJlIbl, TaJOTEHBI,
UHEpPTHBIE Ta3bl). ODJIEMEHTHl, KOTOpble O0Opa3yloT aM(pOTEepHbIE OKCHIBI H
TUAPOKCUIBI

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema Xumuueckux saemeHToB J[.H.
MenneneeBa. Koporkonepuoanas u ninuHHonepuoaHas (opmbl [leprogmueckoit
cuctembl xumuyeckux snemeHTtoB [[.M. Mengeneesa. Ilepuonbsl u rpynimsl.
Ou3nYecKuil CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIbI 3JIEMEHTA

33

34

3.5

Crpoenue aromoB. CocraB aromublx saep. M3orombl. DnexTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0ueK aToMOB MepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[Iepuognueckoit cucremsl .M. MengaeneeBa. XapakTepucThKa XHMHYECKOIO
AJIEMEHTA MO ero nosuoxenuto B [lepuoanyeckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTOMOB XUMHUYECKHX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIIlaM M NEepHojaM. 3HAYCHHE
[lepunonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuTHUA Hayku U npakTuku. .M. MenaeneeB — yu€Hbli U rpak JaHUH

Xumuueckass  cBsi3b.  KoBajeHTHass  (MOJsipHAass W HEMOJSIpHAsl)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAas CBA3b

3.6

3.7

Crenenp oxucieHus. OKHCINTEIHFHOBOCCTAHOBUTEIIHHEIC pCaKkuuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC O6p33].IOB BCIICCTB MCTAJIJIOB 1 HEMECTAJIJIOB,
B3aUMOJCHCTBHUE THApOKCHU A IMHKA C paCTBOpaMU KUCIIOT U Iuenoqeﬁ, IIPpOBEACHUC
OIIBITOB, UJTINTIOCTPUPYIOIIUX TPUMEPBI OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
(ropeHHe, PpCaKknnu pa3jioKCHUs, COG,[[I/IHCHI/ISI)

9 KJIACC

Kon
1

1.1

IIpoBepsieMblii JJIEeMEHT COJePKAHUS
BemectBo 1 xumundeckas peakuusi. [lopropenue

[Iepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuUmMu4yeckux djemeHToB JI.M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHU B HW3MEHEHHM CBOWCTB
XUMHYECKUX IJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaUsl, KaIbLUs U UX COCAUHEHUI
B COOTBETCTBHHU C IIOJIOKEHUEM JIEMEHTOB B [Ieprnoandecko cucteMe u CTpOCHUEM
UX aTOMOB

1.2

CtpoeHue BemecTBa: BUIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIUNIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH U BHUIA
XuMudeckon cBs3u. Knmaccudukamnuss 1 HOMEHKIIaTypa HEOPTAaHHMYECKUX BEIIECTB
(MexxmyHapoIHas ¥ TPUBHAJIbHAS ). XMMUYECKHAE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JuyHbIM KJIacCaM HEOPraHWYECKUX COCIUHEHUN, TEeHETUYeCKas CBS3b

-

O

Ceptugurar OE4Z

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

.

HCOPIraHNYICCKHUX BCIICCTB ™,

LOOKY
ANEKTF

PBO7FIFEC

MEHIORIRMEGAHK Mpuecknx| peakiuii 10 pasTUYHBIM MpU3HAKAM (MO0 YHCIY U
'OESIQULTIOAIIMGHIGx B feakumn Bemiect, mo TeroBoMy dddekTy, Mo

10HRMCHOHIIQ7 CTRHGHEN OKHCIGHUS XUMUYECKUX SJIEMEHTOB, IO OOpaTHMMOCTH, IO
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1.4

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUS

YUYaCTHIO KaTajlu3aropa). DK30- U IHAOTEPMUYECKUE PEAKIUH, TEPMOXUMUYECKUE
ypaBHeHus. [loHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

[TonsTe 00 0OpaTUMBIX M HEOOPATUMBIX XHUMHUYeckuX peakuusx. [lonstue o
TOMOTEHHBIX M TeTepOreHHBIX peakuusx. [[oHsATHE O XMMUYECKOM pPaBHOBECHUHU.
@DakTOphl, BIUAIOIINE HAa CKOPOCTb XHMMHMYECKOM pEaKIUH U IOJIOKEHHE
XUMHUYECKOTO PaBHOBECHS

1.5

1.6

1.7

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuy, AJIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHON peaxiuu. CocraBiienue ypaBHEHUI
OKHCJIINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKI_II/Iﬁ C HUCITOJIB30BAHUEM METOo4a
3JIEKTPOHHOTO OajaHca

Teopust 2IIEKTPOIUTUYECKONW TUCCOLMALUU. OJIEKTPOIUTHI WU  HEIIEKTPOJIUTHI.
Karnonsel, aHnonsl. MexaHn3m aMccolMalMM BEIIECTB C Pa3IW4YHBIMU BHIAMHU
xuMmudeckoi cBs3u. Crenenp auccouuanyu. CuiibHbIE M Cla0ble 3JEKTPOJIUTHI.
Peaknum noHHOro oOMeHa. YcClIoBHMsS NPOTEKaHHWs peaklUil MOHHOrO OOMEHa,
IIOJIHBIE M COKpAllEHHbIE MOHHBIE YypaBHeHUs peakuuil. CBoWcCTBa KHUCIOT,
OCHOBAHUH U COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOJUTHUECKON AUCCOLUALIIH.
KauectBenHnsle peakuiuu Ha HOHBL. [IoHsATHE O TMApOIM3E Conen

XUMUYEeCKUH OKCIICPUMCHT: O3HAKOMJICHHC C MOJACIKIMU KpPUCTAJNIMYCCKUX
peI_HéTOK HCOPTraHNYCCKUX BCIICCTB — MCTAJIJIOB 1 HCMCTAJIJIOB (Fpa(I)I/ITa u aJ'IMa33),
CJIOKHBIX BCIICCTB (xnopnz{a HanI/IH); HCCJIICAJOBAHUC 3aBUCHUMOCTHU CKOPOCTH
XHUMHYECKOU pCakiun OT BO3JCHCTBUSI Ppa3JINYHBIX q)aKTOpOB; HCCICIOBAHUC
QJICKTPOMMPOBOAHOCTU PACTBOPOB BCHIECCTB, IpoHecCa AUCCOIHUALIMKU KHUCJOT,
Imenoded U cojeu (BO3M0)KHO HUCIIOJIB30BaHUC BI/II[GOMaTepI/IaJ'IOB); IMPOBCACHHUC
OIIBITOB, WJUIIOCTPUPYIOIIUX IMPU3HAKU IMPOTCKAHUA peaKHI/Iﬁ HOHHOTO OOMEHa
(06paBOBaHI/IC oCajJka, BBIICICHHUC Ta3sa, O6pa3OBaHI/Ie BO)IBI); OIIBITOB,
HINTIOCTPUPYIOITHX IIpUMEPbI OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIBbHBIX peaKHHI’I
(ropeHHe, pCaKknuuu pasIoKCHU, COG,Z[I/IHCHI/IH); pacnio3HaBaHUC HEOPTraHUYCCKUX
BCIICCTB C IIOMOIIBIO KauCCTBCHHBIX peaKHI/Iﬁ Ha HMOHBI; peuieHuce
OKCIICPUMCHTAJIBHBIX 3aj1a4

HemeTamis! 1 UX COeIUHEHUS

2.1

OO6mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CtpoeHne W (U3MUECKHE CBOMCTBA MPOCTBHIX BEIIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aUMOJEHCTBHE C
MeTaJUlaMH, HeMeTa/ulaMH, Iejaodamu). XJjopoBogopoa. ComsiHas KHCIIOTA,
XMMHYECKHE CBOWCTBA, IMOJy4YeHUEe, MpumeHeHue. JledictBue xjopa ©
XJIOpPOBOJIOPO/Ia HA OPraHW3M YesloBeka. BakHeimme XJI0puIbl U UX HaXOXKJICHUE B
npupoze

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (QU3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOJa U Cepbl. AJUTOTPOMHBIE MOAU(DUKAIINKI KUCIOPOJa U CEPHI.
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XUMUUECKUE CBOICTBA CEPBI. {_epOBOIOPOJI, CTPOEHUE, (PU3NUECKHE U XUMUUECKUE

MEBLE EY@AL [DMCiidd ceprl kKak mpeacTaBUTE M KMCIOTHBIX OKCHI0B. CepHast KHCII0Ta,
'Ol dRd WahWueckue cppiicTBa (00IIME KaK MpeaCTaBUTENs KIacca KUCIOT U
39 CHEHIAIFEECKIg).0 P MMUYECKHE PEaKIlUM, JISKAl[Me B OCHOBE MPOMBIIUICHHOTO
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2.3

24

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUS

cocoba mosyueHus: cepHoil Kuciotbl. [Ipumenenue. Conm CepHOM KHCIOTHI,
KaueCcTBEHHAas peakius Ha cylnbdar-noH. HaxoxmeHnue cepel U €€ COeIUHEHUN B
npupoje. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl COCAMHEHUSMU CEpbl
(KUCIIOTHBIC JIOXKIHW, 3arpsA3HEHHWE BO3JyXa H BOJOEMOB), CIOCOOBI €ro
IIPEAOTBPALLEHUS

OOwiast xapakTepucTuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUs. A30T, paclpOCTpaHEHUE B IPUPOJIE, HPU3NIECKUE
U XUMudeckue cBoiictBa. KpyroBopor a3ora B npupoze. AMMHaK, ero gpusnueckue
U XMMHMYECKHE CBOMICTBA, MOJydeHHe U npuMeHeHue. Conm aMMOHMS, HX
¢usnyeckue M XMMHUYECKUE CBOMCTBa, nmpuMeHeHHe. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ HoJydeHue, (pU3MuecKkue U XUMHUYECKue
cBoicTBa (0OlIMe Kak MpeICcTaBUTENsl Kiacca KUCIOT M crHeuupuyeckue).
Hcnonb30BaHre HUTPATOB U COJIEM aMMOHMSI B KAUECTBE MUHEPAJIbHBIX y100pEHUI.
XUMUYECKOE 3arps3HEHHE OKPYKAIOIIEN Cpelibl COCUHEHUSMH a30Ta (KUCIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

®dochop, ammorponHbie Momudpurauu ¢Gocdopa, (U3MYECKUE M XUMHUUYECKUE
coiictBa. Oxcun docdopa(V) u pochopnas kuciora, puanvyeckre U XUMHIECKHE
CBOWCTBa, moyyueHue. Mcnomp3oBanue (ocharoB B KadyecTBE MHUHEPAIBHBIX
ynoopenuit

2.5

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmnel. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHMS. YTJIepoj, auIOTPONHbIE MOJAU(PUKALUH,
pacrmpocTpaHeHue B pUpojie, (GU3NYECKUe U XMMHYECKUE CBOMCTBA. AJICOpOIHSI.
Kpyrosopor yrinepona B mnpupone. Oxcuabl yriaepoaa, HUX (uU3MUECKHEe WU
XUMHUYECKHE CBOWCTBA, IEHCTBUE HA )KUBbIE OPIaHU3MBI, TOJIy4€HHE U IPUMEHEHUE.
DKoJIoTHYecKue TpoOeMbl, CBsA3aHHbIE ¢ okcuaoM yriepona(lV); rumoresa
I00AJFHOTO TIOTEIUICHHSI KJIMMAaTa; TapHUKOBLIN A3 eKT. YronbHas KuciIoTa u e€
ColM, MX (u3NYecKkMe M XHUMHYECKHE CBOMCTBA, MOJyYeHHE M TNPUMEHEHHE.
KayecTBeHHast peakius Ha kapOOHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE

2.6

2.7

HepBOHaanBHBIe moHaTust o0 OpraHN4YC€CKUX BEUICCTBAX KaK O COCAUWHCHUAX
yriepoja (MeTaH, 3TaH, 3TUIEH, alleTUIEH, STAHO, TIIUIEPUH, YKCYCHas! KUCIIO0Ta).
Hx cocTaB 1 XMMHUUECKOE CTPOCHHUC. ITousiTre 0 OMOJIOTMYECKH BAKHBIX BEIIECTBAxX:
KHUpax, Oeykax, yrieBoJax — M UX POJM B KM3HU 4YeloBeka. MarepuaibHoe
CANHCTBO OPraHUYCCKUX U HCOPraHNYCCKUX COGHI/IHeHI/Iﬁ

Kpemuuii, ero ¢usnueckue u XMMHYECKHE CBOMCTBA, MOJyYeHHE M TPUMEHCHUE.
CoenuHenus kpeMHus B ripupojie. O0mmue npeacrasieHus o6 okcuae kpeMuusi(IV)
U KpeMHHEBOH kuciore. CHIMKATBI, WX HCIOJIb30BaHHE B OBITY, MEIUIIUHE,
MPOMBIIUICHHOCTH. BakHeWIne CTpOWTENbHBIC MaTepUalIbl: KepaMHKa, CTEKJIO,
IIeMeHT, ©OeToH, kene300eToH. [IpoOnembl 0G€30mMacHOTO  HMCIOIH30BAHUS
CTpOI/ITeJIBHI:IX MaTepI/IaJIOB B HOBCCﬂHeBHOﬁ KHU3HU
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XAMIICCKAH — JIRCIICPAMEHTS, U3Y4YCHHE O0O0pa3loB HEOPTraHWYECKUX BEIIECTB,
_}OBC,I[CHI/IC KAuEeCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI

qﬁwwgﬁqrqggﬁgma TAIOTGHOB M HMX COCAUHEHMI (BO3MO)KHO HCIIOJIB30BaHUC
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IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUS

BHUJICOMATEPHAIIOB); O3HAKOMIIEHHE C oOpa3lamMu XJIOpUIOB (TAJIOTCHUIOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COETUHEHUAMH (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOJIOJICHHE Tpolecca OOyrIMBaHUS caxapa MoJ JICHCTBUEM
KOHUEHTPUPOBAHHOM CEpPHOW  KHUCJIOTBI, M3YYEHUE XUMHYECKHUX CBOKWCTB
pa30aBIeHHON CepHOW KUCIOTHI, MPOBEJCHNE KAYECTBEHHOW peakuy Ha Cynbdar-
MOH W HaONIoieHue MpHu3HaKa e€ MPOTeKaHWS; O3HAKOMJICHHE C (PU3UUYECKUMHU
CBOWCTBaMH a30Ta, (ochopa M HX coeAMHEHHH (BO3MOXKHO HCIOIb30BAHUE
BHJICOMATEPHAIIOB), 00pasiaMu a30THBIX U (POChHOPHBIX YAOOPEHUM; MOTyueHHE,
coOupaHue, pacro3HaBaHME W H3Y4YEHHE CBOWCTB aMMHaKa, IpOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (pocdar-noH u u3ydeHne MprU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEIBIO
(BO3MOKHO UCIOJIb30BaHUE BUJIEOMATEPHUAIIOB); W3y4eHUe Mojienei
KPUCTAINIMYECKUX PEIETOK anmasa, rpaduta, (QysiepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aJICOPOIIMHM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a; MOJy4YeHHE, coOUpaHHe, paclo3HABaHHE U HU3YUYCHHE
CBOMCTB YIJIEKUCIIOTO ra3a; MpOBEJACHUE KAYeCTBEHHBIX peakluid Ha KapOoHaT- U
CIJIMKAT-UOHBl W U3YyYCHHE TMPHU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKIIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELICHHE SKCIIEPUMEHTAIBHBIX 33124
o TeMe «BakHel11e HeMeTaTbl U UX COSAMHEHUS»

3.1

32

Mertamisl 1 uX COCIUHCHU A

OO0mias XxapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METaJUIOB HAa OCHOBAHUU HX
nonoxenus B [lepuoanueckoit cucreme xuMuueckux sneMeHToB /.M. MenneneeBa
u cTpoeHust aroMoB. CTpoeHne MeTamioB. Meramuindeckasi CBsI3b M METAININYECKas
KpUCTAJUITMYECKasl PeIETKA. DJIEKTPOXUMHUECKUH Psi/l HANIPSYKEHUH METaJIOB

dusnyeckue M XMMHUYECKHE CBOMCTBa MeTayioB. OOmme crnocoObl MOSydyeHus
MeTauioB. [loHSATHE O KOPPO3WH METAIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBel (CTaslb, YyryH, JIOPATIOMHHHUNA, OpOH3a) U UX NPHUMEHEHHE B
OBITY Y IPOMBILIIEHHOCTH

33

34

Hlenouynsle Metaybl: mnonoxeHnue B Ilepuoauyeckoil cucteMe XHUMHUYECKHX
anemenToB JI.MI. MenzaeneeBa; CTpoeHHE UX aTOMOB; HAaxOXJEHHE B IPHUPOJIE.
duznyeckne U XUMHUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U
TUAPOKCHU/IBI HATPUS U Kanus. [[puMeHeHne eNoYHbIX METAIJIOB U UX COeIMHEHUN

[IlenoyHo3eMenbHbIE METAJUIBI MArHUK U KaJIbLMM: NOJ0KeHue B [lepuoanueckoi
cucreme xumuyeckux dieMeHToB .M. MenpgeneeBa; crpoeHHe HX aTOMOB;
HaxoxaeHue B npupoae. Gusznueckue 1 XUuMUUECKUE CBOMCTBA MATHUS U KAJIbLIUA.
Baxuneiimme coenuHeHus: Kanblusl (OKCUA, THAPOKCHII, o). KECTKOCTh BOIBI U
COCco0BbI €€ yCTpaHEeHus

3.5

AmromuHu: ntonoxeHne B [lepuonnueckon cucteme XuMudeckux snemenTos J1.1.
MenpeneeBa; CTpOCHUE aTOMa; HaX0XKJIEHUE B pupoje. PU3nyeckue 1 XUMUYECKUe
cBolcTBa amtoMUHMSA. AMGBOTEpHBIC CBONCTBA OKCHJIA U THAPOKCH 1A aTFOMUHUS

-

O

Ceptugurar OE4Z
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Kon

3.7

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUS

XUMUYECKUN IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMyd METalIOB U CIUIABOB, UX
(U3HYECKUMHU CBOWCTBAMU; H3yUEHHUE PE3YILTATOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
KaJIbLIUSI W HATpUsl C BOAOM (BO3MOXKHO HCIIOJB30BAHUE BUICOMATEPUAITIOB);
HCCJICIOBAHUE CBOMCTB JKECTKOM BOJBI; MPOLIECCA TOPEHHUS XKENEe3a B KUCIOPOIE
(BO3MOKHO  HKCIIOJIB30BAaHHWE  BUJEOMATEPHUANIOB);  NPHU3HAKOB  MPOTEKAHUSA
KaueCTBEHHBIX PEaKLUi Ha UOHBI (MAarHUs, KaJIbLIMs, AIFOMUHUS, IMHKA, Xkere3a(1l)
n xenesa(Ill), memu(Il); waOmiomeHue M ONMHMCAHUE MPOIECCOB OKPAIIHMBAHHS
IJJaMEHW MOHAMHM HATpHsl, Kajlusg U KaiblUs (BO3MOXKHO HCIIOJIb30BAHKE
BHJICOMATEPHAIIOB); HCCIIETOBAaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS U
THAPOKCHUIA IIMHKA; PElIeHHe HKCIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BaxHeiime
METaJIJIbl U UX COCTUHEHUS»

4.1

XHMHMS ¥ OKpYXKarolas cpeaa

HoBbie maTepuansl 1 TeXHOJIOTHH. BemecTBa u MmaTepranbl B TOBCETHEBHOM KU3HU
yesjoBeka. XUMUSI U 3JI0pOBbe. be3onacHoe ucnoabp30BaHue BEIIECTB U XUMUYECKUX
peakuuii B 6bITy. [lepBast moMoIIb PU XUMHUYECKHUX 0KOTaX U OTPaBICHUSX

4.2

4.3

OCHOBBI 3KOJIOTMYECKON IPpaMOTHOCTU. XHMUYECKOE 3arps3HEHHE OKpY)Karollen
cpensl [1JK. Ponmp xumum B pemieHHH 3Kojiorudeckux mpobdiem. [Ipupomnsie
WUCTOYHUKU YIJIEBOAOPOJOB (Yrojb, NPHUPOAHBIA Tra3, He(pTh), NPOAYKTHI HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUECKUN HKCIEPUMEHT: H3ydeHHEe OOpa3lloB MaTepHalIOB (CTEKJIO, CIUIABbI
METAJUIOB, TOJIMMEPHBIE MaTepHAaIbl)

-

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
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ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Konx
NpoBepsieMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TpeGOBaHUS K MPeMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbl
OCHOBHOTI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

IIpencraBnenue:

0 TIIO3HAaBAaE€MOCTH SIBJICHHI npupoabl, IMOHHUMAHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOH HAayKH Kak obnactu COBPEMCHHOI'O
CCTCCTBO3HAHHUA, KOMIIOHCHTA 06]].[6171 KYJIbTYpbl H HpaKTH‘{eCKOﬁ
ACATCIIBHOCTH  YCJIOBEKAa B  YCJIOBUAX  COBPEMCHHOI'O O6H.I€CTBa;
INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX METOJIaX IO3HAHMS, B TOM YHUCJE HKCICPUMEHTAIBHBIX H
TEOPETHUYECKUX METO/IaX UCCIIEIOBAHUS BEIIECTB U H3YUCHUSI XUMUYECKUX
peaKkiuii; yMEHHE HCIIOIb30BaTh MOJIETU ISl OOBSICHEHHUS CTPOCHHS
aTOMOB U MOJIEKYII

1.3

0 cdepax npodhecCHOHAIBLHOW JEATEIBHOCTH, CBS3aHHBIX C XHUMHEH H
COBpPCMCHHBIMHA TEXHOJIOTUAMU, OCHOBAaHHBIMH Ha JOCTUKCHUAX
XUMHUYECKON HaYKH, YTO IMO3BOJIUT OOYUaIOIIUMCS pacCMaTpUBATh XUMHUIO
Kak cdepy cBoei Oyayuiei mpopecCuoOHaAIbHON AEITEIbHOCTH U CENATh
OCO3HAHHBII BBIOOP XMMHH KaK MPOPHIBHOTO MPeIMETa MPU Mepexoie Ha
YPOBEHB CpeTHEro 00111ero 00pa3oBaHUs

Bnanenue cucteMoil XMMHUYECKUX 3HAHUN U YMCHHUEC NIPUMCHATH CUCTEMY
XHUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIKOYACT:

2.1

Ba)XXHEUINIE XUMHUYECKUE MOHATHA: XHUMHYECKUU 3JIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, IMPOCTOE M CII0KHOE BEIECTBO, OJHOPOJHAs U
HEOJTHOPOJIHAS. CMECh, OTHOCUTEIILHBIC aTOMHAsI U MOJICKYJIIpHAsT MaCChI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00bEM, OKCHI,
KHCJIOTA, OCHOBAaHHE, COJb (CPEmHssI), XUMUYECKasl PEaKIus, PEeaKiuu
COCIIMHEHUS, PEaKIUH PA3JIOKCHHS, PEAKIUH 3aMEIICHUsS, pPEaKIIHH
obmeHa, TerioBoH A (PEeKT peakiuu, 3K30- U IHIOTCPMUUYECKHUE PEaKITUH,
pacTBOp, MaccoBast AOJS XUMHUUECKOT0 3JIEMEHTA B COSIMHEHUH, MAaCCOBast
JIOJIsSL ¥ TIPOLICHTHAs! KOHIICGHTpPAIMsI BEIIECTBA B PacTBOpE, SAPO aToma,
DIIGKTPOHHBIA CIOM aToMa, aroMHas opOuTanb, paadyc aToma,
BaJICHTHOCT, CTETICHb OKHCIICHUS, XUMHUYECKas CBSI3b,
AIIEKTPOOTPHUIIATETILHOCTD, MOJIIPHAS W HEMOJIApHAas KOBaJCHTHAs CBS3b,
WOHHAsl CBS3b, MeETa/NIMYecKas CBSI3b, KPHUCTAJUTMUECKas peméTKa
(aToMHast, MIOHHAs, METAJUTMYECKAsl, MOJICKYJIIpHAsi ), UOH, KATUOH, aHUOH,
SJICKTPOJIUT U HECOJICKTPOJIUT, JICKTPOJIUTUUCCKAA AUCCOLUALNA, PCAKIIUN
HMOHHOTI'O 06M6Ha, OKHCJIINUTCIbHO-BOCCTAHOBUTCIIbHBIC pCaKknuu,

-

O

Ceptugurar OE42
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Oliy&ayIent 1 BQCCTAHOBMTENDb, OKHMCICHME M BOCCTAHOBICHHE,
RQJg3, XUMHIYECKOE paBHOBECHE, oOpatuMble M HeoOpaTHMBbIe
pEaKru, CKOPOCTh XUMUUYECKON peakuuu, karaiuzarop, [IJIK, koppo3us
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2.3

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0o
YPOBHSI OCBOE€HHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbl
OCHOBHOTI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHHU: 3aKOH COXPAHEHHUS MAaccChl,
nepuoauueckuii 3akoH .M. MenzeneeBa, 3aKOH MOCTOSIHCTBA COCTABa,

3aKOH ABOrajipo

TEOpHUNn ATOMHO-MOJICKYJIApHasA
BHGKTPOHHTHHGCKOﬁ Jucconrannmn

XUMUU: TCOPH, TEOpHUL

3.1

3.2

Biianenne ocHOBaMM XMMUYECKOW I'PaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE MPaBUIBLHO UCMOJIb30BaTh U3YUYECHHBIE BEIIECTBA U MaTepuaibl (B
TOM YHCJI€ MUHEpallbHbIE YAOOpEHHUs, METAIbl U CIUIABbI, MPOJYKTHI
nepepaboTKU  MPUPOTHBIX  HMCTOYHUKOB  YIIIEBOAOPOJOB  (yIuid,
MPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM XO3SIIICTBE, HA POU3BOJCTBE
U TIOHMMaHWE 3HAa4YeHHsS >KUPOB, OEJIKOB, YIIEBOAOB [UIsI OpraHu3Ma
YeNoBeKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHMU3M YeJIOBEKa U OKPYKAIOUIYIO PUPOIHYIO CPEeLy

YMEHHME HMHTETPUPOBaThH XUMHUYECKHE 3HAHUS CO 3HAHUSAMU JPYTUX
y4€OHBIX IPEIMETOB

3.3

34

HaJIMYMe OmblTa paboThl C pa3IMYHBIMU HCTOYHMKAMU MH(OpManuu mo
XUMUM  (Hay4Has ¥ HAy4YHO-TIOMYJspHAas JIUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OLEHMBaThb MH(GOPMAIMIO O BEIIECTBAX, HX

MMPEBPAIICHUAX U TPAKTUYICCKOM IPUMCHCHHUU U YMCHHEC UCITIOJIb30BATh eé
AJI1 pCHICHU A y‘{e6HO-HO3HaBaTeHLHLIX 3agaq

Bragenne ocHOBaMM NMOHATHWHOIO ammapara ¥ CUMBOJUYECKOTO S3bIKA
XUMHH JUIsL COCTaBJIEHUsT (POPMYJI HEOPTaHUYECKUX BEIECTB, YPABHEHUM
XUMUYECKHUX peakiuii; ocHoBaMu xumudeckoit HomeHkIaTypsl (IUPAC u
TPUBUAIBHOM )

VMeHre OOBSACHATH CBSA3L IIOJOKCHUS DJIEMEHTa B Hepnonﬂqecxoﬁ
CUCTCMC C YHCJIOBBIMU XaAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XUMHUYICCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, o6mee quCII0 3J'ICKTpOHOB),
pacnpeaciiCHueM JJICKTPOHOB 110 JHCPIETUYCCKUM YPOBHSAM ATOMOB
MEPBLIX TpéX NEprUOoaO0B, KAl U KaJIbIIUA

[IpencraBinenue 0 NMEPUOAMYECKONM 3aBUCUMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB (paJuyCc aToma, OJJIEKTPOOTPHUIATEIBHOCTh), MPOCTBIX H
CJIOKHBIX BCIIICCTB OT ITOJIOXKCHUS DJICMCHTOB B Hepnozmqecxoﬁ CUCTEMEC
(B MaJbpIX MEepUO/ax U INIaBHBIX MOATPYMMax) U 3JIEKTPOHHOTO CTPOEHUS
aToMma

7

YMmenue kinaccuumpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

e B Y

-

O

Ceptugurar OE4Z
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Kon IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro
NPoOBEPSIEMOro YPOBHSI OCBOE€HHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbl
TpedoOBaHMS OCHOBHOTI0 0011ero oopaszoBanus Ha ocHoBe PI'OC
29 BUJ, XUMHYECKOH CBSI3M M THI KPHUCTAUIMYECKOW CTPYKTYpHI B
' COEIMHCHHUSAX
8.3 XapakKTep Cpelbl B BOJAHBIX PaCTBOpaxX BEUIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCITUTEIb U BOCCTAHOBUTEIIb
9 YMeHune xapakTepu3oBath (GU3HMUECKUe U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEMIECTB (KUCIOPO, 030H, BOJOPOJ, TpaduT, anmmMa3, KpeMHHH,
9.1 azot, pocdop, cepa, XJIop, HATPUA, KaJTUi, MArHUH, KQJIBIUN, AJTFOMIHHM,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPO, CEPOBOIOPOA, OKCHIABI U THUAPOKCUABI MeTauioB I-ITA
92 rpynm, amtomunus, meau (1), nunaka, xenesa (II u II), okcuas! yrieponaa
’ (IT u 1V), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CEepHHCTasi, CepHas, a3o0THCTas, a3oTHasi, ¢ocdopHas, yroabHas,
KpEMHUEBAsi KUCIO0Ta U X COJIN)
MIPOTHO3MPOBATH U XapaKTEPHU30BaATh CBOWCTBA BEIIESCTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHUS, NMPUMEHCHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOWMCTB, BO3MOXHOCTh TIPOTEKAHHWS XUMHYCCKHX MPEBPANICHUA B
Pa3IMYHBIX yCIOBHIX
10 YMeHue cocTaBlIATh MOJIEKYJISPHBIC M MOHHBIE YPABHEHUS PEAKIIHii, B TOM
qHCIe:
10.1 peaxkiuii HOHHOro 0OMeHa
10.2 OKHMCIIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIMI
103 WUTIOCTPUPYIONINX XHUMHUYECKHUE CBOWCTBA M3YYCHHBIX KIIACCOB (TPYIIIT)
HEOPTaHMYECKUX BEIICCTB
10.4 MOJITBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BIYUCHATh (IPOBOAUTH PACUETHI):
1.1 OTHOCHUTEINIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTF0 XMMHYECKOTO dJIEMEHTa B COSIMHEHUN
11.2 MAacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €0 Maccy, 00beM ra3on
114 10 YPaBHEHUSAM XUMHUYECKUX PEAKIIU W HAXOUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WIIH MTPOTYKTOB PEAKITUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIJaMH HAyJHOTO TO3HaHUs (HAOIOJIeHUE, U3MEpPCHHE,
2.1 AKCIIEPUMEHT, MOJIEIMPOBAHKE) MPU U3YUYEHUU BEIIECTB U XUMUYECKUX
' ABJICHUHN; yMeHHE cHOopMyIHpoBaTh NPoOJIEeMy U MPEUIOKHUTh IMYyTH €€
r PCLICHNA
o AOKYMEHT NOOGB4&iMAdH0I paGoThl ¢ XUMHYECKUMU BELIECTBAMM, XUMHYECKOM MOCY IO
INEKTPOHHOM NOARHAGHK pHbiv 06dpyt0BaHHEM

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
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12.3

13

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0o
YPOBHSI OCBOE€HHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbl
OCHOBHOTI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

MpaBWJIaMy 0€30TaCHOTO OOpAIICHUs C BEIIECTBAMH, UCIOJIb3YEMbIMU B
MOBCEHEBHOM JKMU3HU, IpaBUJIAMU IOBEICHUS B IEJIX COepexeHus
310pOBbSl U OKPYXAIOUIEH MPUPOAHOM Cpeabl; NOHUMAHHUE Bpeaa
(ormacHOCTH) BO3/ICUCTBUS HA KUBBIE OPTraHU3MbI ONPECIEHHBIX BEILIECTB,
Croco0OB YMEHBIICHUS U TIPEIOTBPALICHUS X BPEIHOT'O BO3ICUCTBUS

Hanynaue IMPAKTUYCCKUX HAaBBIKOB IINIAHUPOBAHUA H OCYLICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3ydeHHe M OmHcaHue (U3NUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHUYECKHUMHU SBJICHUSIMU; OIBITHI, WUIFOCTPUPYIOLIUE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX pPeaKLnit

HU3YUCHUC crmoco0oB pPasaciICHUsA cMmecent

—

O

Ceprugurar OE4

13.3

13.4

IIOJIy4E€HUE KUCIIOPOAA U U3YYCHHE €TI0 CBOMCTB; IOJIYyYCHHE BOAOPOJA U
MU3Y4YECHHUE €r0 CBOMCTB; IOJIYYEHHE YIJIEKHCIOrO ra3a M M3y4EHHUE €ro
CBOMCTB; ITI0Jy4YE€HUE aMMHAKa U U3Y4YECHHE €Tr0 CBOMCTB

MPUTOTOBIICHHE PAacTBOPOB C  OMpenel€HHOW  MaccoBOM  Joei
pacTBOPEHHOIO BELIeCTBA

13.5

IIPUMEHEHNE MHJUKATOPOB (J1aKkMyca, MEeTUIopaHxka U (eHondranenHa)
JUISL OIIPE/IETIEHNSI XapaKTepa cpeJibl B pacTBOpaxX KUCIOT M IIEIouei

13.6

13.7

MCCJIEJOBAHNE U ONIMCAHNE CBOMCTB HEOPraHNYECKHX BEILIECTB Pa3INYHbIX
KJIACCOB; M3yYEHHUE B3aWMOJAEWUCTBHUSA KHCIOT C METalIaMH, OKCHIaMHU
METaJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMU;
MOJIyU€HUE HEPACTBOPUMBIX OCHOBAHHI; BBITECHEHHE OJIHOTO MeTaslla
JpYTUM M3 pacTBOpa COJIM; UCCIEN0BaHHE aM(OTEPHBIX CBOMCTB
TUIPOKCUIOB ATIOMUHUS U LIMHKA

pemICHUC SKCICPUMCHTAJIBHBIX 3aJla4 IIO0 TEMaM: «OCHOBHBIEC KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3H6KTpOHI/ITI/I‘{eCKa${ JAUCCOLIMAIIUA,
«Baxneiinyie HeMeTalllIbl U UX COCOUHCHUA», «Baxneiie MeTaliIbl U
nX COCAUHCHU

13.8

XUMHYECKHE SKCIEPUMEHTHI, HJUTFOCTPUPYIONINE MPHU3HAKH MPOTEKAHHS
peakiuii HOHHOTO 00MeHa; Ka4eCTBEHHBIC PEaKIIMU Ha MPUCYTCTBYIOIIHE
B BOJHBIX pPAacTBOpax HOHBI: XJOPUA-, OpOMHI-, WOIOUI-, Cyibdar-,
docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHA-HUOHBI, KaTHOHBI
aMMOHMSI, MarHus, KalblIMsl, AIFOMUHHUS, JKene3a (2+) u xxenes3a (3+), meau
(2+), nuHKA

14

YMmeHnue:

14.1

NPEJCTaBIsATh  pe3yibTaThl  AKCIIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TIpaQUKOB W TaONWIl M BBISABIATH OSMIHUPUYECKHE

———————SaKoHOMEpHOSHH—

AOKYMEHT NOOyvnameyiiBaTh CBHS]I/I MEXIy peaqbHO HaOII0JaeMBIMU XUMHYECKHUMHU
INEKTROHHOW NO@MMOEM 1 npougccaMu, NMPOMCXOMAIIUMMUA B MaKpO- U MHKPOMHUPE,

) 607FIFEC295A2E3C0F PORIGHAEE IPUYMHE] MHOT000pa3Hs BEIIECTB
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IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, TIPOBEPAEMbBIX HA OCHOBHOM
IroCYAZAPCTBEHHOM 3K3AMEHE I10 XUMWUHU

Koxa
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘laIIBHBIG XUMHYCCKUEC ITOHATHUA

1.1

1.2

Yucrtsle BemecTBa U cMecu. CriocoObl pa3zienieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumudaeckue 31eMeHThl. CHUMBOJIBI XMMHYECKHX 3JIEMEHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

1.4

1.5

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JeMeHTOB. CTerneHb
OKHUCJICHUA

3aKOH TIOCTOSHCTBAa cocTaBa  BemecTB. OTHOCUTENbHAs aTOMHAs — Macca.
OTtHocuTenbHAsE MOJEKYyJIsgpHas Macca. MaccoBas 10JisI XMMHUYECKOTO JJIEMEHTa B
COETUHEHUU

KonmuuectBo BemectBa. Monb. Mousipaas macca. Monsipasiii. 00bEM  Ta30B.
BzanmocBs3n KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAWHHI BEIICCTBA

1.6

dusndyeckue U XMMHUUYECKUE SIBICHMs. XUMUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHUsI MACChl BEUIECTB. XUMUYECKHE YPABHEHUS

[lepnonnueckuit 3akoH u Ilepumonnueckas cucreMa xumudeckux snemeHTtos [I.U.
MenpeneeBa. CTpoeHue aToMOB

2.1

2.2

[lepuonnueckuii 3akoH. llepuommyeckas cucrema XUMHYECKHX dieMeHTOB J[.U.
Menpneneesa. [lepuons! 1 rpymnmsl. @U3H4ECKUI CMBICII IOPSAIKOBOIO HOMEpPA, HOMEPOB
MEepUO/Ia U TPYIIIbI JIEMEHTA

Crpoenue aromoB. CoctaB aroMHbIX saep. HM3otombl. OnekTpoHbl. CTpoeHue

ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMHUecKux 3meMeHToB [leproanueckoit
cuctemsl /.M. MeHnneneera

23

3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHYECKHUX OJJIEMEHTOB IEPBBIX TPEX
MEePUONIOB,  Kajus, Kaiblus (paanmyca aTOMOB, DJEKTPOOTPUIIATEITHLHOCTH,
METaJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB) U WX COCIUHEHUU B COOTBETCTBUU C
MOJIOKEHUEM AJIeMeHTOB B [lepronueckoit cucteMe U CTpOEHHUEM UX aTOMOB

Crpoenue BeniecTBa

3.1

32

XumMuueckas CBSA3b. KoBaneutnas (monsipHast W HEMOJISIpHAA) CBA3b.
DJIEKTPOOTPHULIATENBHOCTh XUMHYECKUX 3JIeMeHTOB. MoHHas cBsi3b. MeTtammuueckas
CBSA3b

Tunel KPpUCTATINIMICCKUX peIJ_IéTOK (aTOMHaH, HOHHAasd, MCTaJ'IJ'II/I‘-ICCKaH), 3aBUCHUMOCTD
CBOMCTB BEIIIECTBA OT TUIIA KpHCTaHHquCKOﬁ peHJéTKI/I U BUJA XUMHUYECKOH CBSI3U

4.1

Baxueimue IpeACTaBUTCIIN HCOPraHNYCCKUX BCIICCTB. Hemeranne: u nx COCAMHECHUS.
Merannsl 1 uX COCINMHCHUA

Knaccupukanuss ©  HOMEHKJIATypa HEOPraHMYECKHMX  COEAMHEHHH: OKCHIOB
(comeoOpasyromye: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECOJeoOpasyrolue;
OCHOBaHUH (IIETOYN U HEPACTBOPUMBIE OCHOBAHUS ); KUCIOT (KUCIOPOICOIEpIKAILIUE U

-

OECKHCIOPOIHBIE, OJJHOOCHOBHEIE HMHOIOOCHOBHEIE); COJIEH (CPEIHUX U KUCIIBIX)

.

o OOKYMEHT MOAMWCAH
3NEKTPOHHOW NOAMUCHIO
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Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA

dusndyeckue M XHUMHYCSCKHE CBOMCTBA IIPOCThIX BCIICCTB-HEMCTAIIJIOB: BOJOPO/JA,

4.2 XJI0pa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUS
duznyeckue U XMMHUYECKHUE CBOMCTBA IPOCTBIX BELECTB-METAJIJIOB: JIUTHS, HATpHs,
4.3 KaJIusl, MarHus U KajabLysl, aTFOMUHUS, Kelle3a. DIEKTPOXUMUUECKUM Psii HalpsyKeHUI
METAJUIOB
44 @dusnueckue M XUMHYECKHE CBOWCTBA BOJOPOJHBIX COEAMHEHHH HEMeTalIoB:

XJIOPOBOAOPOAA, CEPOBOAOPO/IA, AMMHUAKA
dusnyeckue U XMMUUYECKHE CBOMCTBAa OKCUA0B HemeTaiwios: cepbl (IV, VI), azora(ll,

4.5 IV, V), docdopa(Ill, V), yramepoma(Ill, IV), xkpemuusa(IV). Ilomydenue oxcuI0B
HEMETaJJIOB

Xumunyeckue cBoicTBa okcujoB: MeramioB IA-IIIA rpynn, umnka, meau(Il) u

4.
6 xeneza(ll, II). [Tony4yeHne OKCUI0B METAILIIOB

XUMUYEeCKHE CBOMCTBAa OCHOBAaHUN U aM(OTEpHBIX TUAPOKCUAOB (Ha MpUMEpe
4.7 TUAPOKCHIOB alllOMHHHUSA, Kene3a, nuHka). [lomyueHue ocHoBaHuii M amMQOTEPHBIX
THIPOKCHIOB

OOme XWMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOM,
CEpHHUCTOM, CEpHOW, a30THOH, ¢GocPopHON, KpeMHHEBOH, yrompHOW. OcoOble
XUMHUYECKHAE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KUCIOT. [lomydenne
KHCJIOT

4.8

4.9 OOue xuMu4yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

[Monyuenue, coOupaHue, pacro3HABaHWE BOJOPOJA, KHCJIOpOJa, aMMHakKa,

4.10
YTIIEKHUCIIOTO Ta3a B JIabopaTopuu

[Tonmy4yenne ammuaka, cepHOi M a30THOM KMCIIOT B TPOMBIIIIEHHOCTH. OO01111e crnocoOsl
MIOJIy4YEHUS] METAJIJIOB

4.11

4.12 I'eneTndeckas CBsI3b MEKIy KJIaCCAMH HEOPIaHUYECKUX COCTHHEHUI

5 XHUMHUYECKUE PEAKIUU

Krnaccugukanys XuMu4eckux peakiui 1o pa3InyHbIM IPU3HAKaM: 110 YHUCITY U COCTAaBY
5.1 Y4acCTBYIOUIMX B PEAKI[UU BEIIECTB, IO TEIUIOBOMY 3((DEKTY, 10 U3BMEHEHUIO CTENeHEH
OKHCJIEHUS XMMHUYECKUX 3JIEMEHTOB

TernoBoil 3¢ ekt XUMUUECKON peakiuu, TePMOXUMHUYECKHE ypaBHEHMS. DK30- H

5.2
OHAOTCPMHUYCCKUC PCAKITNH. TepMOXI/IMI/I‘{eCKHG YpaBHCHUA

OKI/ICJ'II/ITeJ'ILHOBOCCTaHOBI/ITCJ'H)HI)Ie peaKHI/II/I . OKI/ICJ’H/ITGJ’H/I nu BOCCTAHOBHUTCIIN.
5.3 [Tpoueccsl OKMCJICHUSA u BOCCTAHOBJICHHUS. DIIEKTPOHHBIN OastaHC
OKHCITUTETHHOBOCCTAHOBUTEIILHON PEaKIINU

TeopI/I}I 3J'ICKTpOJII/ITI/I‘-ICCKOI7I JUucCColranuu. KaTI/IOHBI, AHHUOHBEI. SHCKTPOJ'II/ITLI n

>4 HEeAIeKTPONUThL. CUITbHBIC U clla0ble NeKTPOIuThl. CTeneHb AUCCOIUAINH
55 Peakuuu nonHoro oomena. Y cioBusi MpOTEKaHUs peaKkIMii HOHHOTO 0OMEeHa, MOJIHbIE U
' COKpalIEHHbIE MOHHBIE YPABHEHUSI peakLuit
6 XuUMUs ¥ OKpYKarolas cpeaa
' BelmecTBa W MaTcphainsl B NOBCEJHEBHOM JKM3HM 4elOBeKa. beszomacHoe
o 6.1 [OOiHOMEBOBAHIE MBAMAdB 1 XUMUUYGCKUX peakuuidl B JlabopaTopuu u ObITy. IlepBas
INEKBROMH OpURQAHECEIR oxxorax u|oTpaBieHnsx
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

XUMUYecKoe 3arpsi3HEHHE OKpYKaroleil cpenbl (KUCIOTHBIE MO, 3arps3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamienus llpenenvHas

6.2
nomycrtumast konteHtparus semects ([1IK). Pons xuMuu B penieHnN 3KOJIOTHYECKUX
npoGsieM. Y culieHue TapHUKOBOTO 3 deKTa, pa3pyIieHHe 030HOBOTO CIIOS
[Tpumenenue cepsbl, a3orta, Gocdopa, yriaepona, KpEMHUS U UX COCIUHEHHUN B OBITY,
MEJIUIIMHE, TPOMBIIIICHHOCTH M CEJIBCKOM Xo3siicTBe. [IprMeHeHHe MeTauioB u
6.3 CIUIaBOB (CTajb, 4 TIOPaTIOMHHNN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX
b 2 b
coeauHeHuil. TIoHsATHE O KOPPO3WUHM METaNIOB, OCHOBHBIC CIOCOOBI 3aIIUTHI MX OT
KOPpO3HH
6.4 [TpupoHBIE UCTOYHUKH YTIIEBOAOPOAOB (Yroib, IPUPOIHBIN ra3, He(Th), MPOTYKTHI UX
' nepepaboTku (0€H3MH), UX POJIb B OBITY M TPOMBIIIIIEHHOCTH
[lepBoHauaIbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCMHCHUSIX YIiIepo/ia
6.5 (MetaH, dTaH, YTHJICH, alleTUJICH, YTAHOJ, IIIMIEPHUH, YKCYCHas KucioTa). [loHsaTre o
' OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPAX, OCJIKaX, YIIIEBOAAX — U UX POJIA B KH3HH
YeoBeKa
7 Pacuérsr:
7.1 1o hopMysaM XUMHYECKUX COCAMHEHUI
7.2 Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKHM YPaBHCHHUSM
"~ R
AOKYMEHT NOANWUCAH
SNEKTPOHHOW NOANKUCHIO
Ceprugpukar OE42607/FIFEC3I85A2E3ZCOFFB/CI1BECOF2
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus: 8-i kiacc: yriayOieHHbI ypoBeHb: YueOHUK; 1-¢ u3nanue, 8 knace/ ['abpuensn
0O.C., Octpoymos WN.I"., Cnagkxos C.A. Aknuoneproe obmiectBo «M31arenscTBo
«IIpocBemenue»

»  Xumwus: 9-1 kiacc: yriayOJIeHHBIH YPOBEHb: yueOHUK; 1-¢ u3maanue, 9 kinace/ 'abpuensa
0.C., Octpoymo N.I'., Cnankos C.A. AxkumroHnepHoe o011ecTBo «H31arenbcTBo
«Ipocsemienne»

» Kysnenoa H.E., JIEskun A.H. 3agaunuk mo xumuu. 8 kiacc.-M.: Benrana-I'pad, 2019.

» Kysnenoa H.E., JI€skun A.H. 3agaunuk mo xumuu. 9 knacc.-M.: Benrana-I'pad, 2019.

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

> [Toypounsie pazpabotku o xumun. M.1O. I'opkoBenko. Mocksa, «BAKO», 2007

> XuMmus B TecTax, 3afauax, ynpaxaenusx. O.C. 'abpuensn, T.B. CmupHOBa,
C.A.CnanxoB. Mocksa, [Ipoda, 2014

> Kysnenosa H.E., JIéBkun A.H. 3agaunuk no xumuu. 8 kinacc.-M.:Benrtana-I"pad,
2019.

> Kysnenosa H.E., JIéBkun A.H. 3agaunuk no xumuu. 9 kinacc.-M.:Benrtana-I'pad,
2019.

> Epémun B.B. Xumus: 8—9-e kinaccsl: 3anaunuk / B. B. Epemun, A. A. [Ipo3nos, JI.

B. PomamoB. — 2-e uzna., crep. — Mocksa: [Ipocsemenue, 2025 — 318, [2] c.: wi1. — (MI'Y —
IIKOJIE).

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
»>  http://him.1september.ru - razera « Xumus» - IpuIOKeHNE K «1 ceHTIOPSD»

»  www.edios.ru - Di10c - HEHTp JUCTAaHIIMOHHOTO 00pa30BaHMUs

»  http://school-collection.edu.ru — equHas KoyuteKnus TUPPOBBIX 00pPa30BaTEIHLHBIX
pecypcoB

»  www.km.ru/education -VueOHble MaTepuansl 1 cioBapu Ha caiite «Kupmmnr u
Medoamii»

»  chem.msu.su - "Xumudeckas Hayka 1 oOpa3oBanue B Poccun”

school-sector.relarn.ru - "Xumusa gug BCEX"

alhimik.ru - "Aaxxumuk"

IlopTaja nHGOPMANMOHHOM MOIEPKKH eTHHOI0 TOCYIaPpCTBEHHOI'0 YK3aMeHa

@denepanbHblii IEHTP TECTUPOBAHUS

>
>
»  http://chemistry-chemists.com/Videoll.html - Buseo XUMHUECKUX OIBITOB
>
>
l4

-
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http://www.chem.msu.su/rus/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.alhimik.ru/
http://chemistry-chemists.com/Video11.html
http://ege.edu.ru/
http://www.rustest.ru/
http://www.fipi.ru/view/sections/159/docs/
http://www.school.edu.ru/default.asp

