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Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl HeHTpa «Touka pocray,

HCIO0JIb3yeMOro JJIsl peaju3auuu
o0pa3oBaTeJIbHBIX IPOrPaMM B PAMKAaX NPenoAaBaHUA XUMHUH

Hugpposasn (Komnviomephas) aabopamopus (LIJT), nporpaMMHO-
amnmapaTHbIi ~ KOMIUIEKC, JaTYMKOBas CHUCTeMa — KOMIUIEKT Y4eOHOTro
o0opyAOBaHMs, BKJIOYAIOUMNA HW3MEpPUTENbHBIA OJIOK, HUHTepdeiic KoToporo
MO3BOJIIET OO0ECleunBaTh CBSI3b C TEPCOHAIBHBIM KOMIIBIOTEPOM, U Habop
JATYMKOB, PETUCTPUPYIOIINX 3HAYEHUS PA3TUYHBIX (PU3UYECKUX BEIIMYHH.

Jamuuk memnepamypol naamuHo6wlil — TPOCTOW W HANAEKHBIM JATUHK,
npeaHa3HAuCH Uil U3MEPEHHUs TeMIEpaTypbl B BOAHBIX PacTBOpPax M B Ta30BbIX
cpenax. HMmeer pasznuuHblii auana3oH usMepenuin ot —40 go +180 -C.
TexHudeckue  XapaKTEepUCTHUKM  JIaTYMKA yKa3aHbl B HHCTPYKIHMH  TIO
IKCIUTYaTalluH.

Jlamuuk memnepamypsl mepmonapuulil NPEeIHA3HAYCH Il W3MEPEHUS
temrepatryp n0 900 °C. Vcnonb3yeTcsi Mpu BBIIOTHEHUU PadOT, CBS3aHHBIX C
U3MEPEHUEM TEMIIEPATyp TUIAMEHH, TIJIaBJICHUS M Pa3JI0KCHUS BEIECTB.

Jlamuuk onmuueckoii naomuocmu (Koaopumemp) — TpelHA3HAYEH IS
U3MEPEHUS ONTUYECKON IMIOTHOCTH OKpAIIEHHBIX pacTBOpoB. Mcmonb3yercs mpu
nzyueHun tem «PacTBopbl», «CKOpPOCTP XMMHUUECKUX PEAKIUN», ONpPEACICHUU
KOHLIEHTPALIMKM OKPAILIEHHBIX HOHOB.

Jlamuuk pH npennazHaueH s U3MEpeHUs: BOAOpojHOro mnokasarens (pH)
BOJIHBIX PACTBOPOB B PA3JIMYHBIX UCCIIEIOBAHMUIX 00OBEKTOB OKPYKAIOIICH CPEIbI.

Jamuuk 3nekmponpoeoOnocmu NpeAHA3HAYCH UII U3MEPEHUS YAECIbHOU
ANEKTPONPOBOJHOCTH KHIKOCTEH, B TOM YHUCJIE U BOJHBIX PACTBOPOB BEILECTB.
[IpumensieTcss mnOpU  U3YYEHUU TEOPUU  DIEKTPOIUTUYECKOW IHCCOLMAIUH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB

Jamuuk xa0puod-uonoe icnonb3yeTcsl Iyl KOJIMYECTBEHHOTO OMpPECIICHUS
COJIEpKaHMsI MOHOB XJIOpAa B BOJIHBIX pacTBOpax, MOuBe, MpoAyKTax nutanus. K
JTATYMKY MOIKII0OYAeTCsl HOHOCEICKTHBHBIN 3ekTpon (MCD) (pabounii 351eKTpo),
MOTEHIIMAJl KOTOPOTO 3aBUCUT OT KOHIIEHTPALUU OMPEAEIIEMOr0 HOHA, B JAHHOM
ciydae ot koHmeHTpauuu aHuoHoB Cl. Tlorenmman WCD omnpegenstor
OTHOCHUTEJIBHO 3JIEKTPOJa CPAaBHEHMSI, KaK MPABUIIO, XJIOpCEPEeOPSHOrO.

Jlamuux Humpam-uoHoee¢ NpeJHa3HAYEH JJIs1 KOJIMYECTBEHHOTO OIpeeIeHuUs
HUTPATOB B PA3IMYHBIX OOBEKTAX OKPYXKAIOMIEH Cpembl: BOjAe, OBOMIaX, Ppykrax,
KOJI0ACHBIX M3CIUSX U T.]I.

Muxkpockon yughpoeoii npeaHazHaueH Mg U3ydeHHs: (OPMbI KPUCTAIIIOB U
HaOJI0/ICHUS] 32 POCTOM KPUCTAJJIOB.

Annapam 0na npoeedenusn xumuueckux peaxuyuit (AIIXP) npenHazHavyeH
JUISL TIOMyYEeHHS] U JEMOHCTpAlid CBOMCTB TOKCHYHBIX IMApOB W Ta3oB. OTH



BEIllECTBA TOJIy4alOTCsi B KoJIOe-peakTope, W MNpu HarpeBaHuu (uiaum 0e3
HarpeBaHusi) ra3000pa3HbIe BEIIECTBA MPOXOASAT Yepe3 MOTJIOTUTENbHbIE EMKOCTH
(HacaJku) ¢ pacTBOpaMM PEareHTOB, BCTYNAIOT C HUMU B peakiuio. M30bITOK ra3a
MOTJIONIACTCS KUJKUMHU M TBEPABIMH pEareHTamMH, a TaKKe aKTUBUPOBAHHBIM
yriéM. Anmnapar d4aile BCEro HCHOJB3YIOT [JI MOJYYEHUS U JE€MOHCTpaluu
CBOICTB XJIOpa, CEPOBOAOPOA.

Ilpubop 0na oemoncmpayuu 3a6UCUMOCHU CKOPOCMU XUMUYECKUX PeaKyu
Il Oom paziuuHBIX YaKmopoe VCToNb3yl0T TpuU HU3ydeHUH TeMbl «CKOPOCTh
XUMUYECKOU peakIumu» U TerioBoro r¢dekra xumuueckux peakuuii. [lpudop naért
BO3MOXKHOCTb ~ JKCIIEPUMEHTAJILHO  HCCJEAOBaTh  BIUSHUE HA  CKOPOCTH
XUMHUYECKUX PEaKIHi CIeAYIONUX (HaKTOPOB: MPUPOJIbl PEAruPYIOIIUX BEIIECTB,
KOHIICHTpAIIMM PEarupyromiux BeIIeCTB, IUIOMIAAN TpaHUlbl pasnena ¢a3 B
TE€TEPOreHHBIX cucTeMax (moBepXHOCTH COTIPUKOCHOBEHUSI MEXITY
pearupyroIMMy BeIIeCTBAMHU ), TEMIIEPATYPhI, KaTalnu3aTopa, MHTHOUTOpA.

Iunemxka-0o3amop — npuctocoOJIeHNE, UCTIONB3yeMOe B JTaOOpaTOPHUH s
OTMEPHUBAHUS OMPENENEHHOTO O00BbEMa JKUAKOCTH. [IUTEeTKH BBITYCKAIOTCS
MEPEMEHHOTO0 M TMOCTOSSHHOTO 00BhEMa. B  KoMIUIeKTBI 00OpyIOBaHHS IS
MEJUIMHCKUX KJIACCOB BXOAT YAOOHBIC MHUIETKH- J03aTOPhl OJHOKAHAJIBHEIE,
MO3BOJIAIONINE HACTPOUTH HEOOXOTUMBINH 00BEM OTOHMpaEeMOMl KUAKOCTH B TPEX
Pa3INYHBIX IHANa30HaXx.

bana komoéunuposannas npenHa3HauyeHa JUIsl HarpeBa CTEKJISHHBIX U
bapdopoBBIX cocynoB, Korjia TpeOyeTcs co3/laTh BOKPYT HArpeBaeMoro cocynaa
paBHOMEPHOE TeMIIepaTypHOe Tojie, H30ekKaThb HCIOJNIb30BAHUS OTKPHITOTO
IJIaMEHU W PacKaIEHHOM 3JeKTpuueckoi cnupann. Kopryc KOMOMHHpPOBaHHOM
Oanu cnenaH w3 amoMuHUA. JKUAKOCTHas dYacTh KOMOWHUPOBAHHOW OaHM
3aKpBIBAETCS KOJIbLIAMU PA3JIMYHOTO TUAMETPA.

Ilpuébop ona nonyuyenusa 2a306 VCTIONB3YETCSA JUIsl TOJTYUYEHUS HEOOIBITUX
KOJIMYECTB ra30B: BOJOPOJA, KUCIOpOJaa (U3 MEPOKCHAA BOAOPOAA), YIIEKUCIOTO
rasa.

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaIbHbIE XUMHUYECKUE OHATHUSA

[Ipenmer xumuun. Pojib XUMUH B KWU3HHU 4YEJIOBEKAa. XHMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATrperaTHoOe€ COCTOSHHE
BemiecTB. [loHsATHE O MeTOmax mo3HAaHHWS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
CnocoOblI pa3aeneHus: CMecei.



ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HyeMeHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CIOXKHBIE BElleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX HJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcUTENbHAs AaTOMHAs —Macca.
OTHocuTenbHAs MOJICKYJIsSIpHAas Macca. MaccoBast 10J11 XUMHUUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KomnuecTBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiecTtBa. Pacuérel mo dopmyiam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMUYECKHUE SBJICHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHMsS MacChl BelIeCTB. XuMuueckue ypaBHeHus. Knaccudukamms
XUMUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKECHHS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, MpaBuiaaMu paboTel B 1abopaTopuul U
npuémaMu oOpalleHus ¢ 1abopaTOPpHbIM 00OpPYAOBAHUEM, U3YUYCHHE U ONHUCAHUE
bU3MYeCKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHUE
buzmdeckux (TIaBlIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIMs BOJIbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) sIBJICHUHM, HaOII0JIeHUE U
OMKMCAaHWE TNPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHe THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMoaelcTBHE Kene3a ¢ pacTtBopoM coau meau (11),
U3y4YEeHHE CIOCOOOB pa3/ieNieHusi CMECei: C MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BhIMIApUBAHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coilv, HaONIOJEHWE W  ONUCAaHUE  PEe3yNbTaTOB  TMPOBEIACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE MOJEJIEH MOJIEKYII
(1mapocTep>KHEBBIX).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3Ja€MEHT U MpPOCTOe
BemecTBO. Haxoxmenue kuciaopoma B Tpupojae, (HU3MYECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl
MOJIYYCHHsI KUCJopoAa B J1abOpaTOpud W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopozaa B mpupoe. O30H — autoTponHas MoAUGUKAIHS KACIOPOIa.

TemmoBoit >PheKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHAOTEPMHUYECKHE peakiuuu. TOomIMBO: yroib U MeTaH. 3arps3HEHUe
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupojie, (GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyuyeHus. KucnoTsl u comnu.



Monsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUECKUM YPaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU yenoBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHenuil. Oxcuanl. Kiaccuduxanuys
OKCHUJIOB:  cosiecoOpasyromiie (OCHOBHBIC, KHUCJIOTHbIE, aMdoTepHble) W
HecosnieoOpasyromue. Homenknatypa okcugoB. Du3nmdeckne U XUMUYECKHUE
cBoicTBa OKCUOB. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. DuU3MyeCKHE U XUMHYECKHME CBOWMCTBA
ocHoBaHui. [losryuenrne OCHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucnor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue KucIor.

Conu. Homenknarypa comneil. @uszndeckne U XUMUYECKHUE CBOMCTBA COJICH.
[Tonydenue comen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEUHEHHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJEJICHUE COAEPKAHUS KUCIOPOJa B BO3IYXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYEHHE CBOMCTB KHUCIOPOAa, HAONIOJCHHE
B3aUMOJECHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
NpeKpaileHus ropeHus (Mmokapa), O3HAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeicTeue Bomopoga ¢ okcumaom mead (I1)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJLUIAMU
(HatpeM ©  KaibleM) (BO3MOXXHO  HCIIOJB30BAaHUE  BHUIAEOMATEPUAITIOB),
UCCJIeIOBaHUE O0pas3lOB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaOJFOICHUE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpax KUCIOT U MICIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C METAJUIaMH, DPEAaKUUMWd HEUTpalu3aluy, MOJyYEHHE HEPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PEIICHUE
JKCIIEPUMEHTAJBHBIX 3a/ad N0 TeMme «BakHednmue KIacChl HEOPraHMYECKHX
COCAMHEHUID.



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aemenToB JI. HU. MenpaeneeBa. Ctpoenne aTomMoB. XMMHYECKas CBSA3b.
OxkHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKALMKM XUMUYECKUX 3ieMeHTOoB. IlonsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMENbHbIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aM(pOTEPHbIE OKCUIBI
Y TUAPOKCHUBIL.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (OpMBI
Ilepnonnueckon cucrembl xumuueckux diemeHToB . M. Menneneesa. [lepuosbl
u rpynnbl. PU3NYECKHII CMBICI MNOPSAKOBOIO HOMEpA, HOMEPOB IEpHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oronbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanueckont cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTUA Haykh W mnpaktuku. [[. WI. MeHneneeB — y4yé€Hbl U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJjsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIUHU.
IIpouecchl OKMCIEHUS U BOCCTAaHOBIIEHUSA. OKHUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMM KHCIOT M IIEJIOYEH, INPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKLUU
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie cea3u

Peanuzanust MeXIpEeIMETHBIX CBS3€M NpPU HM3YYEHHH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Y€pEe3 HCIIOJIB30BAaHWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHN, TaK W IOHATHM, SBISIOIIMXCS CUCTEMHBIMM AJIS OTACIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.

OO01ue ecTecTBEHHO--HAYUHBIC MOHATHS: HAYYHBIN (akT, TUIIOTE3a, TeOopus,
3aKOH, AaHalu3, CHHTE3, KiIacCU(UKAIMs, TMEePUOJUYHOCTb, HAOIIOEHUE,
AKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.



®uznka: MaTepusi, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJ,
M30TOMbI, PaMOAKTUBHOCTb, MOJIEKYNA, dJEKTPUUECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armochepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo  XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUUECKUX 3J1EMEHTOB /1.
N. MengeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KajIusl, KalblMs U UX
COCIMHEHU B COOTBETCTBMM C TIOJIOKEHHEM »3JIeMeHTOB B llepuoamueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeleCTBa: BHJIbI XUMUYECKON CBSI3U. THUIBI KPUCTATITUYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEJIMHEHUM, TeHETUYECKas CBA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCcKUX peakiui Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekrty, 1o
U3MEHEHHIO CTETCHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHIOTEPMHUECKHUE PEaAKIHH, TEPMOXUMHUYECKHUE
YpaBHEHHSI.

[TonsiTe 0 ckopocTH XuUMHUYecKoW peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusx. llonstue o karanuse. [loHsaTHEe 0 XUMHUECKOM paBHOBecHH. DaKTOPHI,
BIIUAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJO0KEHHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBneHue ypaBHEHUU

OKUCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HUCIOJIB30BAaHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTHUECKON AUCCONUALINH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
KaTtnonsl, anvonsl. MeXaHH3M JUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUSI peaKIUid HOHHOTO OOMEHa,
MOJHBIE W COKpAaIEHHBIE HWOHHBIC YpaBHEHHs peakuuid. CBOWCTBAa KHCIIOT,



OCHOBaHMA U CcOJell B CBeTE MpPEJACTaBICHUI 00 BIEKTPOIUTHUYECKOU
nucconunanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsATHE O THApPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMHU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEeMeTauloB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAaKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOJHOCTH
pacTBOPOB BEILECTB, IpOLECCAa AUCCOLMALMU KHUCJIOT, IIEJIOYER U  COJer
(BO3MOXHO  MCIMOJB30BAHME BHUAECO MaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  peaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peaklMu pasioKEeHHs, COCUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BEIIECTB C ITIOMOIIBI0 KAUYECTBEHHBIX pEAKIMH HA  HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX COeAMHEHUS

OO6mast xapakrepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHME CBOWCTBA Ha TIpPUMEpPE  XJopa
(B3auMoOJEiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IleJlo4aMu). XJIOPOBOIOPO/I.
ConsiHast KucioTa, XMMHUYECKHUE CBOICTBA, MOJydeHHE, NMpuMmeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOpPOAA HA OPraHM3M uYeJIoBEKa. BakHellne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue U (pusmyeckue CBOMCTBa
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJTOTPOITHBIE MOAU(PUKALIUNA KACTIOPOaa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMUuYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe H XUMUYECKHE CBOHCTBa (oOmme Kak
MpEACTaBUTENsT Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKIilnw,
JeKalue B OCHOBE MPOMBIIUICHHOTO CHOc00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoTsl. Conu cepHON KUCIOTHI, KAYECTBEHHAS pEaKLMs Ha
cynbdar-uoH. Haxoxmenue cepbl W €€ COCAMHEHHWA B MPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arps;3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPALICHHS.

OO6mrast xapaktepuctuka saeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XumMuieckue cBoiictea. Kpyropopot azora B npupoje. AMMHAK, €ro0
du3nYecKre U XMMHUYECKUE CBOMCTBA, MoyuyeHue u npumeHenue. Coiam aMMOHUS,



ux (pu3nyecKre U XMMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ mojiydeHue, GU3NYECKUe U XUMHUYECKUE
cBoicTBa (0OIIMEe KaK TMPENCTaBUTENsl Kjlacca KHUCIOT U crueruduyueckue).
Hcnonp3oBaHue HUTpPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHHE OKPYXKaIolel cpe/ibl COETMHEHUAMH a30Ta
(KUCTIOTHBIE JTOXHU, 3arpsi3HEHUE BO3JAyxXa, MOYBbl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu Gochopa, GUMUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Pu3nuecKue U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
Moau(UKAIMK, PaACIpPOCTpaHEHUE B MpUpoae, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuasl yriepoaa, ux
buzudyeckue W XMMHUYECKUE CBOWCTBA, JIEWCTBHE HA KUBBIE OPTraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100anbHOTO TOTEIUICHUS KJiMMaTa, MapHUKOBBIN
sbdexT. YronbHas kucinora u e€ coiu, ux (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W TpuMmeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIUIEPHH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oenkax, yrieBojgax — U ux
polii B OKM3HM UelOBeKa. MarepuanbHOE E€IWHCTBO OPraHHYeCKHX U
HEOPraHWYECKUX COCAUHCHUM.

KpemHunii, ero d¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNYYCHHE W
npumeHenue. CoenuHeHHs KpeMmHHs B mpupozae. OOmme mnpeactaBiIeHUs 00
okcune kpemuus (1V) m xpemuueBoi kuciore. CHIMKAThl, UX UCIOJIB30BAHHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelIme cTpouTenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimeMbl 0e30macHOTO HMCIOJIb30BaHUS
CTPOUTENbHBIX MAaTEPUAIIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pasIoB HEOPTAaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIIOJCHNUE MPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpakawmue (QU3NYECKUe W XUMUUYECKHE CBOWMCTBA
rajjoreHoB M UX COEAMHEHUM (BO3MOXHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C



oOpazmamMu  cepbl M €€  COeAUHEHUSMU  (BO3MOXKHO  MCIOJIb30BAaHUE
BHJIEOMATEpUATIOB), HAOIIOICHUE TpoIlecca OOyIJIMBaHUs caxapa MoJ JAeCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, U3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiiuy Ha Ccyibdar-
MOH W HaOJI0JICHHE MpHu3HaKa €€ MPOTeKaHUs, O3HAKOMJICHHE C (U3UYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), oOpas3liaMu a30THBIX U (PochHOPHBIX YIO0OpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOMCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (PocdaT-uOH U U3YUYEHUE MPU3HAKOB
WX IPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXKHO HCTOJIb30BaHUE BUJICOMATEPHUAIIOB), U3yUYCHUE Mojienein
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOWCTBOM NPOTHUBOTrasa, MoJiydeHHue, COOMpaHue, pacro3HaBaHUE W W3Y4YCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KAueCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl MU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
NPOAYKIHUEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE AKCIEPUMEHTAIbHBIX
3az1a4 o reme «BakHelIe HeMeTaIbl U UX COSTUHEHUSY .

MeTta/uibl M UX COETHMHEHMS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM
ux mnonoxeHuss B llepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomMmoB. CTpoeHue MeTaioB. Metajuinueckasi CBsI3b U
METAUIMYECKasi  KPUCTAIMYECKAass  pemETKa.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamioB. Oo1me
criocoObl ToydeHuss MeTauioB. IloHsATHE O KOppO3WHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajdb, YYT'YH, JIOPATIOMUHUH,
OpoH3a) M X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWCTBA (Ha mpumepe Hatpus U Kanus). OKCUIIBI U
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IIeJOYHbIX METAUIOB U HUX
COCJIMHECHUH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJICHUE B Mpupoie. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
W Kajnplus. BakHeimume coenuHeHUs Kaiabliusd (OKCHA, THIPOKCHUI, COJIH).
XKeécTtkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUSI.

AstoMuHMH: noyiokeHue B [leppoanyeckoi cUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aTtoMa, HaxoKJAeHUe B mpupone. dusnueckue u



XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
ATIOMHUHMUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
. MenneneeBa, CTpocHUE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCUIbl, TuIpoKcU bl U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOKWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJlbliUsl M HATpPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJICJIOBAaHNE CBOUCTB >XKECTKOM BOJIBI, MPOIECCa TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX pPEaKIMii Ha MOHBI: MArHMs, KalbllUs, alFOMUHUSA, [IUHKA, JKelie3a
(I u xenesza (I11), menu (1), HaGMOICHUE U OMMCAHUE MPOIIECCOB OKPALTHBAHHS
IIaMEHU WOHAMHU HATpus, Kajausg ¢ Kalblus (BO3MOXXHO HCIIOJIb30BaHHE
BUJIEOMAaTepUaIoB), UCCaeoBaHUe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
U TUAPOKCHUA IIMHKA, PEIICHUE dKCIIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «BakHeime
METaJUIbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u maTepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. be3zomacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoms mnpu
XUMHUYECKUX 0KOTaX U OTPABICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXkaIlel cpenbl (IpeaenbHas IOMycTHMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Poib XuMuu B pelieHur dKOJIOTHUECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3Il0oB MaTepHANOB (CTEKIIO, CIIaBbl METAJIOB, TOJIUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS 4epe3 HCIIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHH, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBbHBIX MNPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUs, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHHUE, MOJEb, SIBJICHUE, MNapPHUKOBBIN
3(heKT, TeXHOIOTHS, MaTePHUAIbI.



Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
W30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYyJNa, JJIEKTPUYECKHUI 3apsij, MPOBOIHUKH,
MOMYPOBOJHUKH, IUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNIOo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PAaCTBOPUMOCTbD, KpUCTAIITMIECKAsI
pemérka, CruiaBbl, (pU3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOEe
MPOCTPAHCTBO, MJIaHEThI, 3BE3/b1, CoMHIIE.

buonorusi: ¢ortocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEpAJIbHBIC
yaoOpeHwsi, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTAaTebHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE MOPOIHI,
MOJIE3HBIC UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHMSI MPOTPaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMH U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HH(pOpMaLued o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHNU YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aKOTOJISI, HAPKOTHKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pE3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodecCHOHANIbHON ASSITEIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIEeCTBOBAHUS, TOHUMAHKUE 1IEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeH WX pEelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHUA (3aKOH, TEOPHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3oBble JJornyecKkue 1ecTBUA

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas QopMylia U ypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHHYECKHX 3KCIIEpUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEAEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHGOpMaLuud U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPE/JI0KEHHOM 3a]1auu;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIHUPOBATh U IMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUNH 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l U.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JIOJIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, TMPEACIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
peaenax MajiblX NEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca 3TUX PeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMU TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kapOonat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX 3eMeHToB /1. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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