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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/0H, MpaBUiaMu pabOTHI B JIAOOPATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHIEHCALMsI BOAbI) U XUMHUYECKUX (FOPEHHE CBEYHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioXKeHUE THAPOKCHUIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBHE kele3a ¢ pactBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe M HEOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ieMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mOpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACTIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT uW mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBHINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuHeHuil. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIEIOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmo)kapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAHWE U HU3YYCHHUE
CBOMCTB BOJIOpoJia (ropeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIIOT W IIETOYCH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «BaxkHenmme KiacChl HEOPraHHMYECKHUX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX dJeMEHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JiIuHHONepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajJhyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3y4yeHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzamusi MEXNpeAMETHBIX CBSI3€M MPU H3YYCHWH XUMUU B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSTHH, TaK W TIOHSATHUH, SIBJISTFOIIMXCS CHCTEMHBIMH JIJISL OTACIIBHBIX MTPEIMETOB
CCTCCTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC TTOHATHSA: Hay4YHBIN (DAKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, TepPUOIUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

®dusrka: MaTepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
U30TOIBI, PAJMOAKTUBHOCTh, MOJICKYJa, SJICKTPUYSCKHHA 3apsj, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (U3UYCCKUEC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpadbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYECKasI peaKUMs

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PEUIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YPaBHEHHUS.

[TonsiTue 0 CKOpOCTM XUMHUYECKOM peakuuu. lloHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU U TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBINM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIUu. CocraBiieHME  ypaBHEHMI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIOJBb30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCJOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEMETaUIoB (rpaduTa M anMmasa), CIOKHBIX BEIECTB
(xJopua HaTpuUsi), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JICUCTBHS Pa3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3MOXXKHO  HCMOJB30BAaHME  BUJIEO MaTEpPHAOB), IMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pasyIoKEeHHs, COCIMHEHHUS), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, pELICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTanibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucCioTa, XMMUYECKHE CBOMCTBA, IOJyYEeHHE, NMpUMEHeHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHM3M 4ejoBeKa. BaxHeimme Xaopuabl U UX
Hax0JICHUE B MIPUPOJIE.

Oo6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpeACTaBUTENST Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKUE PEeaKIHH,



JeXalllue B OCHOBE IMPOMBILUIEHHOTO CHOCO0a MOJY4YEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeAbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor asora B npupojie. AMMHAK, €To
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Com aMMOHUS,
ux QU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydeHHe, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmME KakKk TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenupuIecKue).
Hcnonb30BaHWE HUTPATOB M COJIEW aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI W BoaoéMmoB). Docdop,
alloTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHME CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUpPOne, (U3UUYECKUE U XHUMHYECKHE
cBoiictBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBHE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riao0albHOTO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noyiyueHue W npuMmeHeHwe. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[TpuposHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTb),
MPOJAYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaKHBIX BEILIECTBAX: KUpax, OesKkax, yrieBojax — U ux
poid B OKM3HM 4eJoBeKa. MaTepuaqbHOE €IWHCTBO OpPraHMYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJY4YeHHE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIINN Ha XJIOPUJ-WOHBI U HAOIOJICHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TajlOreHUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IMoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUECTBEHHOM PEeaKIuy Ha CyibgaT-
WOH W HAOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COEIAUHEHHA (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U n3ydyeHne NMpU3HAKOB
UX IPOTEKaHHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3Y4YCHHE MoZEeNnen
KPUCTAUIMYECKUX pEIIETOK aimasza, rpadura, QyiepeHa, O3HAKOMJICHHE C
MpoIIeCCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOW TMPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUM
ux TmnonoxkeHus B llepmomgmyeckor cucreMe xumudeckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamnyeckas CBs3b U
METAJIMYECKasi ~ KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKEeHUN MeTawoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBa MeTaiioB. Oommue
CrocoObl ToNy4eHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B llepuoanyeckon cucremMe XUMHUYECKUX
sanemenToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJICHUE B NPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyno3emMenbHbIE METaJUIbl MAarHWil MW KalblMA: IIOJIOXKCHHE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUEe U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmne coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkoCcTh BOJBI M CITOCOOBI €€ YyCTPaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepnoanueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aroMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkemesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (I1I), menu (I1), HaOaIOEHUE M OMTUCAHKE TIPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YesloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, aaiee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIMXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHpUKAIKI, TEPUOIUIHOCTh, HAOIIOJACHHE,
OKCIEPUMEHT, MOJECIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, pACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MOpPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIIbHOCTH MpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJECHUE H TIOCTYIIKM CBOUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU M COCTaBIAIOILLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpallleHuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Npo(eCCUOHATIBHON EATEIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O6e3omacHoro oOpas3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, (PaKT, cCUCTeMa, MPOLECC, SKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VIS KIACCH(PUKAIMK XUMHUYCCKHUX BEIIECTB W XUMHUYECKHX PEAKITUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (MPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PelIeHUH Y4yeOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYKJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
nabopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4E€OHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, ONPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEUIECTBAX U PEaKIusX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepanbHO pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiin,
AIpO aToMa, JJIEKTPOHHBIA CJIOH aromMa, aToMHas OpOUTallb, pPaaNyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji1 BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHA U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUH BELIESCTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKHCJIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMH4eckux siaemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYAaCTBYIOIIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATSILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYECH W KUCIIOT C MTOMOIIBI0 WHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIEeCKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBI ~ 00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rJaBHasg noarpynna (A-rpynma)»y U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUMYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee 4YUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBY Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPKJas OMHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMKA HOHHOIO



oOMeHa, ypaBHEHHUS peaKlui, MOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTpPOCHHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKINU;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHUaKa U YTIEKUCIIOTO ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
No 1/ HaumeHoBaHue pa3aeioB U TeM KosmuecTBo 4acos DJIeKTpOHHbIe (HM(pPpOBbIe) 00pa3oBaTe/IbHbIE
°n/n
NMPOrpamMMbl Bcero pecypceel

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

Xumusa — BakHast 00J1aCTh

1.1 €CTECTBO3HAHUS U IIPAKTHUUECKOMN 5 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
JIeSITEILHOCTH YeJIOBEKa
1.2 BemiecTBa 1 XuMHUYECKHE peaKIIun 15 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bos3nyx. Kucimopon. ITousitue 00

2.1 x poA 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
OKCHAX
Boxopox. Ilousitue o xkuciorax u

2.2 HOPOA 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
COJIAX
Bopa. PactBopsl. [loustue 06

2.3 a p 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
OCHOBaHHUSIX
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

2.4 . p 11 but6mmoreka [{OK https://m.edsoo.ru/7f41837¢
COEIUHEHUI

Hroro no pazgeny 30

Paszgen 3. [lepuoanueckuii 3axoH u Ilepuogudeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepuoauueckuii 3aK0H U
3.1 Ilepuoanueckas cucrema 7 but6mmoreka [{OK https://m.edsoo.ru/7f41837¢

XUMHYECKHX dj1eMeHToB J[. 1.




MenneneeBa. CtpoeHue aToma

Xumudeckas cBa3b. OKHUCIUTEILHO-

3.2 8
BOCCTAaHOBUTEJIBHBIE PEAKIIUN

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 15

Pe3epBHOE Bpemst 3

bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
bu6nmmoteka LIOK https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08




9 KUIIACC

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

Ne i/

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

KoauuecTBO 4acoB

Bcero

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

[ToBTOpEeHUE U yroyOneHne 3HAHUIMA

1.1 5 bubmnoreka I1OK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
peakuui
DNEKTPOIUTHYECKAs JUCCOLUAIIH.
1.3 P g HHat 8 bubmnoreka I1OK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIUU B PACTBOpAX
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.1 HHIs! XapaKtep 4 Bu6miorexa LOK https:/m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO011ast XapaKTepUCTHKA XUMHUYECKUX
22 anemeHToB VIA-rpynmsl. Cepa u eé 6 bub6mumoteka LIOK https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 bu6muoreka L{OK https://m.edsoo.ru/7f41a636
UX COCIMHEHUS
OO0mast XxapaKTepPUCTHKA XUMHYECKIX
24 anemeHToB IVA-rpynmnsl. Yraepoa u 8 bu6muoreka L{OK https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25

Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST




3.1 OO01Ire cBOMCTBAa METAJIOB 4 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COCIUHCHHS 16 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 E:Jf(l)zzzla 1 MATCPHAIIBL B KU3HH 3 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
PesepBHOe Bpemst 3 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

1.1

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX [OHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JAOJs XHMHUYECKOTO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKallMsig  pEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
SHAOTEPMUYECKUE pEeaKIMUH, TermoBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBast J10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAl|s) B pacTBOpe
WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX IIOHATUN H
MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpaLLlEHUIN
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBJI€HUS (GopMyll

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUAX
KJIaCCU(UIUPOBATh XMMHUYECKHUE pEAKIUH (110 YHUCIy U COCTaBy

Y4YaCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

1.8

1.9

BBIUUCJIATHE MACCOBYHO JOJHO XHMHWYCCKOTIO 3JJICMCHTA II0 (bopMlee

COEIMHEHMN,

BBIYHUCIIATE MaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPEC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUS — HAOIIOJIEHUE,
U3MEPEHHE,  MOJEIMPOBaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Bakuelmme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BEIICCTBA
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2.5

2.6

2.7

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XHWMUYECKHME CBOWCTBA
BEIIECTB pa3IMYHBIX KJIACCOB, MOJTBEpPXk/Jas ONUCAHHE MPUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJIaM MOJb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSAMHU TIO BBIOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHI0 U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), NPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEHW M KHUCIOT C TOMOIIBIO

MHAMKATOPOB (1akMyc, (peHoTanert, MEeTUIOPaHXK U IpyrHe)
IIPOBOAMTDH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PeaKIuu

ITo Teme: «llepnognuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux saemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC peaknuumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMMUYECKMX IOHATUH: AIpO aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKasl CBSA3b, IOJIApHAs M HEMNOJIIPHAs KOBAJCHTHAs CBs3b,
SJICKTPOOTPUIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTBI




33

34

OIKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKUX DIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIIIHEY ICpuoabl

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJIokKeHus B Ilepuoanueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003HAu€HUs, KOTOpble HUMEKTCS B  Tabiuue
«Ilepuoguyeckas  cucreMa  XUMUYECKHX  dineMeHToB .M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaAcCIsATb BHI XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaﬂ) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJUTHUECKAs JAUCCOLMALIMS,
peakuMu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumMble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuu, OKHCJIUTENbD,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOB&JIEGHTHAs, HWOHHaf,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pCaKknuun

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTAaBIIAITh YPAaBHEHUS DIIEKTPOJIUTHYECKON IUCCOLUALMM KHUCIIOT,
LIEJI0YEH M COJIEH, IIOJIHBIE M COKPALEHHBIC YPaBHEHUs DPEaKLUU

HOHHOTro oOMeHa

1.4

L.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

Ilo temam: «Hemerayuibl U HUX coequHEHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

2.3
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2.5

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIIEHU(PUISCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
IpUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKui

COCTaBJIATb YPAaBHCHU peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATh CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOKXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM [OJb30BAHUS XUMHUYECKOM TOCYAOM H
1a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJIHEHUIO
71a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJMYYSHHI0 U COOMPAHUIO

ra3o00pa3HbIX BEIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cymbdar,
THIPOKCUINOHBI, KaTHOHBl aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHsSI B OKPY:KArOILIAsl CPENA»

3.1

3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSTHI: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

IMPUMCHATE OCHOBHBIC OII€panuu MBICIUTEIRHOMN JACATCIIBHOCTH —
aHajiu3 MW CHHTE3, CpaBHCHUC, O606H_[CHI/IC, CUCTEMATH3all1IO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsI3E — AJId  WU3YUYCHUA

CBOMCTB BEIIECTB M XHUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHELIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIMPOBAHUC,

HKCHEPUMEHT (peaslbHbI U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

HepBOHa‘-IaHBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumuu. Ponab XUMuUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yucrtele BemectBa U cmecu. Crocoobl
paszaeneHus cMecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

1.4

1.5

1.6

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OTtHOCHTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 0151 XUMHAYECKOT0 dJIEMEHTa

B COCAUMHCHUN

KomnuectBo BemectBa. Moisib. MosisipHas Macca. B3anmMoOCBS3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

du3znueckrue U XMMHUYECKUE SBICHHS. XUMUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpPaHEHHUs Macchl BeUlecTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHGHI/IH, Ppa3jI0oKCHUA, 3aMCIICHNUA, O6MeHa)

1.7

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
paboTel B JabopaTopun W mpuéMamMu oOpalieHus C  J1abopaTOPHBIM
000pyJIOBaHUEM, HU3YyUYE€HHE U OIHUCaHHe (HU3MUECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEUIeCTB, HaOmroneHue Qu3muecknx (TUIaBICHUE BOCKA,
TasHUE JIbJ1a, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAlUs BOJbI) U
XUMHYECKHX  (TOpEeHME  CBEYd, [pOKaJMBaHWE MEJHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHCJIOTOW) SBJICHUH, HaONIONEHHWE M ONHCAaHUe
MPU3HAKOB TPOTEKAHUS XUMHUYECKUX peakiuil  (pas3okeHWe caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBUE Kelie3a ¢ PaCTBOPOM
comu menu(Il), n3ydyenue cnocoOoB pasneneHus: cMecelt (C MOMOIIBIO MarHUTA,

¢bunbTpoBaHUe, BbIMIAPUBAHUE, TUCTWILISALUS, Xpomarorpadus), NMpoBeleHUE




OUYMCTKHU MOBAPEHHOM coyy, HAOMI0JEHUE U ONMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJENen

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxneimme IpEACTAaBUTCIIUM HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKrne M XUMHYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kwuciopona. CrocoObl
MOJyYEeHUsI KHUCIOpOoJa B JIaOOpaTOPUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

22

TemioBoit 3 ekt XuMUIECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30-
Y SHIOTEPMUUYECKHE PEeaKMu. TOIUIMBO: Yroiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJIICHUC MTAPpHUKOBOI'O B(I)CI)CKTB., pa3spymieHue 030HOBOT'O CJIOA

23

24

2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
dbusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! u conun
MossipHblii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacepliennble 1 HEeHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL
OcHoBanus. Ponp pacTBOpoB B NpUPOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranmueckux coenuHeHnil. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpasywomue (OCHOBHbIE, KHCIOTHbIE, am{QoTepHble) U
HeconeoOpasyronie. Homenknarypa okcuaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuoB

OcHoBanus. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMsA. HoMmeHknaTypa ocHoBaHui. Pu3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHuH. [Toryyenre ocHOBaHMM
Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnor. dusndeckue u
XUMHYECKHE CBOMCTBA KUCHOT. Psam aktuBHOcTH MeTaimnoB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT

2.9

Comu. Homenknarypa conei. @usznyeckue M XUMHUUYECKHUE CBOMCTBA COJEH.

[Tony4yenue conen




2.10

I'ereTnueckas cBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVMMHYECKUN  DKCHEPUMEHT: KadeCTBCHHOE  OIPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHuE, paclo3HaBaHUE U U3YUEHHUE
CBOWCTB KHCJIOPOAA, HAOIIOAECHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TopeHust (Iokapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB M OIMCaHME HUX CBOMCTB, IMOIydeHHe, coOupaHue,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBHE
Bostopoza ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmrosieHne OoO0paslloB BEIIECTB KOJUYECTBOM | MOJib, HCCIEIOBAHUE
0COOEHHOCTEH  pacTBOPEHHUS BELIECTB C Pa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HATpUEM U KaJbIHEM)
(BO3MOXHO MCHOJb30BaHUE BUIEOMATEPUATIOB), OIPEIEIEHUE PAaCTBOPOB
KUCIOT M LIeJIoYel C IOMOIIbI0 MHJUKAaTOPOB, MCCIEJOBaHUE OO0pa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJEHUE W3MEHEHUs
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHUe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KUCIOTBI, KHUCIOT C
MeTaJlJIaMH, PeaKlIni HEUTPaIU3alii, IOJy4EHUE HEPACTBOPUMBIX OCHOBAHUI,
BBITECHEHHE OJHOrO0 MeTaula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
DKCIEPUMEHTAIbHBIX 3a1ad N0 TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COEIUHEHUI

Ilepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNN

[lepBble TOMBITKM KIACCU(UKAIMKM XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XMMUYECKUX 1eMeHTOoB J[. M.
Menpeneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMuueckux oanemeHtoB J[.U. Mengeneesa.
Ilepponbl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. Onexktponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TICPBLIX 20 XUMHYECKHUX DJIECMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero nonoxxeHuro B Ilepuoauueckon cucreme .M. Menneneesa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W mnpakTuku. .M. MennaeneeB — y4€HbId U
rpakJIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTPI/IHaTCHBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBLHEIC PEaKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0Opa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakluy pas3ioKeHUs, COSTUHEHMSI)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 XuMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMHUYECKUX dyieMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUNBI KpHUCTaNIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHalbHas). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX peaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B pEakIUu BEUIECTB, MO TeIIoBOMYy 3ddexTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1.4

0 y4YacTHUI0 KaTalu3atopa). OK30- W  DSHIOTEPMUYECKHE  PEaKIuH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTU XUMUYECKON PEAKIIUU

[Tonatue 06 0OpaTHMBIX M HEOOPATHMMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMUd M TOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHWE  ypaBHEHHMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJA

ANEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHU3M JMCCOLMALMU BELIECTB C Pa3IUYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcCIOBUS INPOTEKaHUS PeaKkLUi MOHHOro oOMEeHa,
IIOJIHBIE U COKpAalEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJeil B cCBeTe MPEACTaBICHUH 00 3IEKTPOJUTHUECKON

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [loHATHE O THAPOIU3E CoJIeit

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJLUTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJOpUAA HATpPUs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipoliecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUIMX HPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEJICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUi (TOpeHHEe, PEaKILMH Pa3IOKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4
Hemeramisr u ux COCINHCHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (pu3nuecKrue CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBHE C MeTaJlaMH, HEMeTalllaMH, IiefodyamMu). XIIOPOBOJIOPO.

ComnsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIyueHHe, MpuMeHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CtpoeHue u puznyecKue cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYECKUe cBoiicTBa cepbl. CepoBOJIOpOA, CTPOEHUE,
dusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (pU3MUEeCKHe U XMMHUYECKHUE CBOICTBa
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XuMHUSCKHUe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO CIOco0a MOMY4YeHHsI CEPHOMN
kucnotThl. Ilpumenenue. Conn cepHON KHCIOTHI, Ka4eCTBEHHAsl pEaklMs Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COeMHEHUN B MpUpoJe. XHUMHUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3yXa U BOI[OéMOB), CII0COOBI €T0 IMpCaO0TBPAICHHA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIC CTETICHH OKUCIICHHS. A30T, paclipoOCTpaHEHUE B IPUPOJIE,
¢dbusznueckrue U XUMHYECKHe cBoiicTBa. KpyroBopot a3oTa B npupoje. AMMHUAK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W IpuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasl KHUCJIOTA, €€ MOJy4eHHUE,
¢du3nueckne W XUMHUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMUYECKOE 3arpsi3HEHUE OKPYKalolleH
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)
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®ocdop, amnorponHsle Moaupukanuu gocdopa, punUECKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe U
XUMHUYECKHUE CBOMCTBa, mosydenue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHblE CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, TMOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, 3TWUJICH, AalETUJICH, 3TaHOoJ, JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsTue o OWoIOorHyYecKH
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJU B KU3HU
yeyoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHuss KpemMHus B mpupoje. OOmme mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe OOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4E€CTBEHHBIX PEAKIHMHA HA XJIOPHUA-
HMOHbl M HaOJIOJEHHE NPU3HAKOB HUX IPOTEKaHMs; OMIBITHI, OTpaKaIoLIUe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTEepHAlioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMM a3oTa, pocdopa u ux
COeIMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMAaTepHalioB), 0OOpa3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOJyYeHHEe, COONpaHne, paclio3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMM Ha HOH
aMMOHHUS U ¢ocaT-uOH U U3YYEHHE TPHU3HAKOB HX TMPOTEKaHUS,
B3alMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THON KHUCJIOTBHI C MENBIO (BO3MOKHO
WCIIOJIb30BaHNWE BUJEOMATEPHUATIOB); H3yUYEHHUE MOJIENed KpHUCTaNINYECKUX
peméTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, PAClo3HaBaHWE W W3YYECHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; IMPOBEACHUE KAYEeCTBEHHBIX pPEaKIUid Ha KapOoHAT- W
CWJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX TPOTEKaHUS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU MNPOMBIINIJICHHOCTH; PCHICHUC SKCIICPUMCHTAJIbHBIX

3aaa4 110 TEMC «BaykHene HeMeTabl 1 HX COCAHNHCHU

Meramnsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTallIndeckass pemérka. OJEKTPOXUMHUYECKUH  psif

Hapr[}KeHI/Iﬁ MCTAJJIOB

3.2
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duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTyYeHUS
MeTayuioB. [ToHSITHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIEHHOCTH

[lenouynsle Meramibl: mosiokeHue B llepuommyeckoll cucTeMe XHUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; cTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJius. HpI/IMeHeHI/Ie MISCJIOYHBIX MCECTAJJIOB U HUX

COCTUHEHUN
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[IlenoyHO3eMeNnbHbIE  METaUIBl  MarHWd M KaJbLMW:  TIOJIOKEHHE B
[Iepnonnueckoii cucreMe XUMHYECKUX 351eMeHTOB J[.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NUYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kajuplusl. Baxueilmme coequHEHUs KanbIus (OKCHUI, THUAPOKCHI,

coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMunuil: nonoxxenue B Ilepuoauyeckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxkaeHue B npupoae. dusmdeckue u
XMUMHYECKHEe CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux sneMenTon J[. M.
MeHeneeBa; CTpOGHHME aToMa; HaxoxJaeHue B mpupone. dDusnyeckue u
XUMHUYECKHEe CBOMCTBa »kene3a. OkcuIpl, Tuapokcuabl U conu skenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTyUYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (U3MYecKUMH CBOMCTBAMM; H3YYEHUE PE3YyJIbTaTOB KOPPO3UH METAIIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblKUsg M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoA€ (BO3MOXXHO — HCIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEaKIIMi Ha HOHBI
(Marnusi, xanbiusi, anoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMMCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kainblusa ~ (BO3MOXKHO  HCIIOJB30BAaHHUE  BHUJIEOMATEPHUAIIOB);
rccaenoBaHrue aMm(GOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxxHeime MeTauuibl U

X COCOIUHCHU A

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemectBa u MaTcprajbl B HOBCC,Z[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [I/IK. Pons XuMuu B perieHHH SKOJIOTMYECKUX MPOOIEeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HEPTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3I[0B MAaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 T03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHUA, KOMIIOHCHTAa 0611_[61‘/'1 KYJIbTYPBI " HpaKTHqCCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUSA BCIICCTB W UIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATENTLHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TMO3BOJIMUT OOYYaIOLUIUMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO INpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3H8.HPII>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHAasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MOJIAPHBINA
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
peaKIusi, peaklud COCIWHEHUsS, PEaKIUH Pa3JIOKECHUS, pPEaKIUI
3aMeIIeHUs, peaKIui OOMeHa, TeIUIoBOW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJSI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTpaLUs

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBS3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeEoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Kartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

22

OCHOBOIIOJIATAOIIME 3aKOHbl XUMMHU: 3aKOH COXpPAaHEHHs] Macchbl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

yYMEHUE MPaBUIILHO UCIOIb30BATh U3yYCHHbIE BELIECTBA U MAaTEpUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHUE 3HAUEHUS >KUPOB, OCJIKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
¥ XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBAaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

33

HaJIMYMe OIbITa paboThl ¢ Pa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4yHO-TIOMYJIIpHas JMUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pemiCHuA y‘-IC6HO-1'IO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TNIE€PBBIX TPEX MEPHOIOB, KNS U KaJbIUs
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpPUOAAX U TJIABHBIX
HOJTPYIIax) v AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHa
g2 BUJ XWUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEIh U BOCCTAHOBUTENb
9 YMeHne xapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOMCTBA!
NPOCTBIX BEHIECTB (KUCIOPOJX, O30H, BOJOPOA, rpaduT, anmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kanui, MarHHii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xenesa (II u
' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocgopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYESCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAaMH  HAy4YHOro  TMo3HaHUs (HaOIrozeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIECCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHe Cc(hOpMynIupoBaTh MpoOieMy U
MIPEITIOKUTE MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCEHEBHOW JKM3HU, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PACTBOPOB C ONPENEIEHHON MaccoBOil josei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans onpeneseHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyruM U3 pacTBopa  COJH;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETalbl U HX COCOUHCHUA,

«BaxHeHIe MeTajIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTeKaHMUs peakIii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cymnbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

14

YmMmenue:

14.1

14.2

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHaBIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUECKUMHU
ABJICHUSIMU U TPOLIECCAMHU, IPOUCXOASIIMMHU B MaKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBI W MOJICKYIJIBI. Xumuueckue 3neMeHThl. CHMBOJIBI XHMMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

Xumuueckass (opmyna. BajgeHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.

CreneHb OKUCIICHUA

1.4

1.5

3aK0OH IOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs [0 XHMHYECKOIO

9JICMCHTA B COCIMHCHHUHA

KonuuectBo BemectBa. Mosb. Mossipaas Mmacca. MomsipHbiii 00bEM Ta30B.

BzaumocBs3b KOJIMYECTBA, MACChl U YHUCJIa CTPYKTYPHBIX CAUHHUILL BEIIECCTBA

1.6

Dusndyeckue U XUMUUYECKUE SIBICHUA. XUMHUECKAsl PEAKLUs U €€ NIPU3HAKHU.
3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHne aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepumonnyeckas cucreMa XMMHUYECKHX DIJIEMEHTOB
J.. Menneneesa. Ilepuoael u rpynnsl. @U3n4ecKuii CMBICI TOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

22

2.3

3.1

Crpoenue atromoB. CoctaB aToMHBIX siiep. M3oTonbl. DnexTpoHsl. CTpoeHue
JIEKTPOHHBIX 000JI0OYEK aTOMOB TNepBbIX 20 XUMHMUYECKUX 3JIEMEHTOB

[Tepnonnueckoii cucrems! J1.M1. MeHnneneena

3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHUYECKHUX AJIEMEHTOB TMEPBBIX
TpEX IIEpUOJIOB, KaJus, KaJbLUs (pagmyca aTOMOB,
AIEKTPOOTPHUIATENHPHOCTH, METATUYECKUX U HEMETALTUYECKUX CBOMCTB) U
UX COEOUHEHHMM B COOTBETCTBMM C IIOJIO)KEHHUEM DJIIEMEHTOB B

[lepnonnueckoil cucTeMe U CTPOCHUEM UX aTOMOB
CrtpoeHue BeniecTa

Xumudeckasi cBsizb. KoBasieHTHas (TMOJsipHAsT ¥ HETOJSpPHAs) CBA3b.

3J'ICKTpOOTpI/II_IaTCJ'IBHOCTB XUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.



MeTtannuueckas CBI3b

3.2

Tunbel KpucTanaMuecKux pemeérok (aroMHas, WOHHAs, MeETauIndecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTANINYECKON PEIIETKU U BUJIA

XHUMHYECKOU CBI3U

Baxwneiinye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertawibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yroiye; OCHOBaHWN (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCIOT (KUCIIOpOJCcOoAepkKalie Hu OECKUCIOPOAHBIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

@dusznueckue W XUMHUYECKHE CBONCTBA MPOCTBHIX BEIIECTB-HEMETAIUIOB:
BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnuecke U XUMUUECKHE CBOMCTBA IMMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTUA,
HATpUs,  Kajuus, MarHus W KaJlblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUN Psijl HAIIPSHKEHUH METaIlJIOB

®u3nyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI

HCMCTAJJIOB: XJIOPOBOAOpPOAA, CEPOBOAOPOAA, aMMHUAKA

4.5

4.6

duznyeckrue U XMMUYECKHE CBOMCTBA OKCHI0B HemeTaiuios: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(Il, IV), xpemuus(IV).
[TonydyeHne OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcuioB: MetauioB IA-IIIA rpymm, uunka, meau(Il) u

xene3a(Il, III). [Tomyuenune okcH10B METAIIIIOB

4.7

XUMHUECKHE CBOWCTBA OCHOBaHMH M aM(OTEpHBIX TUAPOKCHIOB (Ha
IpUMepe TUJIPOKCHUIOB alFOMMHUS, *Kele3a, HuHKa). [lomyyenne ocHoBaHMit

1 aM(OTEepHBIX THIPOKCUIOB

4.8

4.9

4.10

4.11

O06ume XUMHUYECKHE CBOICTBa KHCJIIOT: XJIOPOBOJOPOJHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CepHOM, a30THOU, (pochopHO, KpeMHUEBOH,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CepHOW U
a30THOM KUCIOT. [TonyyeHnne kucior

OO6mume XxuMHUIECKHEe CBOMCTBA cpeHux coiier. [lomyduenue coneit
[Tonyyenue, cobupaHue, pacrozHaBaHHE BOJIOPOJA, KHCIOPOJIa, aMMHaKa,
YTJIIEKUCIIOTO ra3a B J1abopaTopuu

[Tonyyenue ammmaka, CEpHOM M a30THOM KHCIOT B HPOMBIILICHHOCTH.




OO6mmume crmocoOb! MOTYyYEHUS METAJIIOB

4.12

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTaHNYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIUU

Knaccudukanus XuMUYeCKUX peaKIfii Mo pa3InyHbIM MPU3HAKAM: IO YUCITY
U COCTaBY YYAaCTBYIOLIUX B PEaKIMU BEUIECTB, MO TEMJIOBOMY 3 deKTy, 1o

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

TeroBoil PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS.

DK30- U 3HJI0TepMUYECKUE peakluuu. TepMoXuMuiyeckiue ypaBHEeHHs

5.3

OKuCINTEIbHOBOCCTAHOBUTENbHbIE PEaKIMH. Oxucnutenu u
BoccTaHoBUTENU. [Ipolecchl OKMCIEHUS U BOCCTAHOBIJIEHUSA. DJIEKTPOHHBIN

0ajJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pC€aKnuu

54

TeOpI/IH SHGKTpOHHTquCKOﬁ AJuccouuanuu. KaTI/IOHLI, AHHWOHBI.
BHGKTPOJII/ITBI N HEIJICKTPOJIUTHI. CusbHBIE U c1a0bIe OJICKTPOJIUTHI. CreneHb

IUCCOLIAAIIAN

5.5

Peakiiuu nonHoro oo6MeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa m Marepuanbl B IIOBCEAHEBHOW JKHM3HM 4eloBeKa. be3omacHoe
WCTIOJIb30BAHUE BEIIECTB W XMMHUYECKHUX PEAKIHid B J1a00OpaTopuu u OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYEeCcKOoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE —OXKIH,
3arpsi3HEHUE TMOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS
[IpenenpHas momyctumas konueHtparus semiecTB (II1K). Ponp xumuum B
pEeIIeHUU HKOJOTHYECKUX TpoOsieM. YCHIIeHHe TapHUKOBOro 3ddekra,

Pa3spymieHue 030HOBOI'O CJI0A

6.3

ITpumenenue cepsl, azoTa, pocdopa, yriepoaa, KpEMHHUS U UX COETMHEHUN B
OBITY, MEIUIIMHE, POMBIIUIEHHOCTH M CEIbCKOM XO03sicTBe. [IpuMeHenue
METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPAJIIOMHHMNA, OpoH3a) B OBITY U
MPOMBIUIEHHOCTH WX coenauHeHud. [loHsTME O KOppo3WM METaIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MCTOUYHUKH YTIEBOIOPOAOB (Yrojib, MPUPOJHBIA Ta3, HedTH),

MPOYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHaan'IBHBIC MIOHATHS 00 OPraHMvYCCKUX BCIIECTBAX KaK O COCAWHCHUAX

yraepona (MeTaH, 3TaH, JTWIEH, alleTWIeH, ATAaHOJ, TJIMIEPHH, YKCYCHas




kucnorta). [loHsTne 0 OHONIOTMYECKH BaKHBIX BEIIECTBAaX: KHpaXx,

YIJIEBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

Oenkax,

7 Pacuérsi:
7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM
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