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Beinucka uz OOII 000

3.1.10. PaGouas mporpamma yuyeOHOro mnpeamera «Xumus. ba3oBblii ypoBeHb» s
oOyuaromuxcs 8 - 9 kiaccon

OO1m1ee yMcIo YacoB, OTBEACHHBIX JUISI H3YYEHUsI XMMHUU HA YPOBHE OCHOBHOT'O OOIIETO
obpasoBanusi, cocTaisieT 136 yacoB: B 8 kinacce - 68 yacoB (2 yaca B Hezeno), B 9 kiacce - 68
4acoB (2 4aca B HEJIENIO).

Coaepixanue o0yueHust

8 ki1ace

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUU B KU3HU 4YeOBEeKa. XUMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckne CBONCTBAa BEMIECTB. ArperarHoe cocTostHue BemectB. [loHstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucThie BemiecTBa U cmecu. CiocoObl pa3fieieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKHX JJIEMEHTOB.
[IpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas (opmyrna. BaJeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAA aTOMHasg Macca. OTHOCUTENbHASI MOJIEKYJIsIpHAst
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTMHCHUH.

KonunuectBo BemectBa. Mosb. MossipHass macca. B3auMocBsA3p KoJMuecTBa, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. PacdeTsl o hopMynaM XMMHUYECKHX COCTUHCHHM.

du3znueckue U XUMHUYECKHUE SIBICHHUS. XMMHYECKas peakiusi U €€ MPU3HAKU. 3aKOH
COXPaHCHHSI MACChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiraccupukanus XUMUYIECKUX PEaKIuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0M, IpaBUiiaMU pabOThI B 1a0OpaTOPUU U MIPHEMaMHU
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCAaHUE (PU3NYECKUX CBOMNCTB
00pa31l0B HEOpraHWYECKHX BEIIeCTB, HaOIrofeHHe (u3HUeckux (IIaBI€HHWE BOCKA, TasHHE
JBJa, paCTUPAHHUE caxapa B CTYIKE, KUMIEHWE M KOHJIEHCAIIUS BOJbI) U XUMUYECKUX (TOpEHUE
CBEYM, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aUMOJICHCTBHE Mela C KHUCIOTOMN) SBJICHMIA,
HaOJIIO/ICHUE U ONKMCAHWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakiuil (pa3joKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI ¢ XJIOpUIOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE keie3a ¢ pactBopoM conu menu (II), usydenwme crocoOoB
pa3fienieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINSA,
xpomarorpadusi, TPOBEIACHHE OYMCTKH TIOBAPEHHOM COJM, HAONIOACHUE W ONUCaHUe
pEe3yNbTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/1aHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx - cMech razos. CocraB Bo3ayxa. Kuciopos - 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHE CBOMCTBA (peaKIMi TOPSHHS).
Okcuapl. [lpumenenue xucmopoma. CrocoObl MOTydeHHsS KHUCIOpojaa B jabopaTopuud U
MPOMBINIIEHHOCTH. KpyroBopot kuciopoga B mpupoje. O30H - alaoTporHas MoIuduKanus
KHCIIOpO/Ia.

TennmoBoit 3pdexT XUMHUECKON peakIuu, TePMOXUMHUYECKHE YpaBHEHHS, JK30- U
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yroib W MeETaH. 3arpsS3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon - smemeHT M mpocTtoe BemiecTBo. HaxoxkaeHwe BoAOpo/a B TMPHUPOJE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comnu.

MousipHblii 00b€M ra3oB. PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Boma kak pactBopurenb. PactBopbl. HacellieHHbIE U
HEHACHIIICHHBIC PAacTBOpPHI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas [1OJsl BEIIeCTBa B



pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE M B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsA3HEeHHE NMPUPOAHBIX BOoJA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanms Heopranmveckux coenuuennit. Oxcupabl. Kimaccudukamuss OKCHIOB:
coneoOpa3yroiure (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HecoeoOpasyromue. HomeHnkiatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanusi OCHOBaHHIA: IIETOYM M HEPACTBOPHMBIC OCHOBAHWSL.
Homenkiatypa ocHoBaHuid. Pu3MuUeCKHME M XUMHUYECKHE CBOWCTBA OCHOBaHUU. [lomydyenue
OCHOBAaHMH.

Kucnorel. Kiaccudukanust kucnor. Homenknarypa kucnor. @Pwusuueckue u
XHMHUYECKHE CBOMCTBA KUCIIOT. P aktuBHOCTH MetaiioB H. H. bekeroBa. [TonyueHnne KucIor.

Conu. Homenknatypa coseil. @u3nyeckue u XuMuueckue cBorctBa cosei. [lonyyenue
COJICH.

['eneTnyeckas CBSA3b MEXKIYy KIIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEICICHUE COAECPKAaHUSI KHUCIOpPOJa B BO3AYyXE, IOJIy4YEHHUE,
coOupaHme, paclio3HaBaHWE W HM3yYEHUE CBOWCTB KHCIOpOJa, HAOIIOJACHHE B3aMMOJCHCTBUS
BEIIECTB C KHCIOPOJAOM M YCJIOBHS BO3HHUKHOBEHHUS M MpEKpalleHusi ropeHus (mosxkapa),
O3HAaKOMJIEHHE C oOpa3llaMH OKCHJIOB W OIMCAHHE WX CBOICTB, TMOJy4d€HHE, coOupaHue,
pacro3HaBaHME€ W U3YYE€HHE CBOWMCTB BOJOpoja (TOpeHue), B3aUMOJCHCTBHE BOJOpPOAA C
okcunom menu (II) (BO3MOXKHO HMCHOJIB30BAaHUE BHACOMATEPUATIOB), HAONIOACHUE O0pPa3IOB
BEIIECTB KOJIUYECTBOM | MOJb, HCCIENOBaHHE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C
pa3IMYHON PacCTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C ONPEAECICHHOM MacCOBOM J0JIEH
pPacTBOPEHHOI'O BEIIECTBA, B3aUMOJACHCTBHE BOJBI C METAUIaMU (HATPUEM U KaJlbIIUEM)
(BO3MOXHO HCIOJIb30BAaHUE BHUICOMATEPUAJIOB), HCCIIEIOBaHUE OOpa3llOB HEOPTaHWYECKUX
BEIIECTB Pa3jMYHBIX KIAcCcOB, HAOMIOJEHHE W3MEHEHUS OKPACKU HHIUKATOPOB B PacTBOpPAx
KHCJIOT U 1IeJIoueH, u3yueHue B3aumoaencteus okcuaa menu (I1) ¢ pactBopom cepHOi KUCIIOTHI,
KHCIIOT C METaJJIJaMH, pPEAaKUUid HEeUTpaau3aluu, IOJTYyYEeHHUE HEPACTBOPUMBIX OCHOBAaHMUM,
BBITECHEHHE OJHOT0 METaJla APYTUM U3 pacTBOpa COJIM, PEIICHHE dKCIMEPUMEHTAIBHBIX 3a/1a4
1o teme «BakHeil11e Ki1acchl HEOPraHUYECKUX COETUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoguyeckas cucrema xumMmudeckux 3jiementon /. U.
MenpeneeBa. CtpoeHne aToMOB. XUMHYeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[lepBble MONBITKM KIACCH(PUKAIUU XUMHYECKHX dJeMeHTOB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepuonnueckass cucrema XuMudeckux dnemeHToB /[[. M.
MenneneeBa. Kopotkonepuognas u iuHHONepuoaHas (opmsl Ilepuoanueckoil cucteMsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3HUECKHUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIx saep. M3otombl. Onextponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CUCTEMbI
. W. MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO »JJEMEHTAa IO €ro IOJOKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHHWs  paadyca  aTOMOB  XHUMHYECKUX  DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB O TPYINAM U IEpUOaaMm.

3nauenne [lepuogmyeckoro 3akoHa wu [lepuoamdeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB JJIs1 pa3BUTHs HAyKH U npakTuku. 1. 1. MeHeneeB - yueHbIil ¥ rpak/1aHuH.

Xumuueckass  cBsi3b.  KoBanmeHTHas  (WoOJsipHAss W HEMOJSpHAs)  CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenbp okucineHus. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3y4eHre oOpa3IlOB BEIIECTB METAUIOB U HEMETAJNIOB, B3aUMOJICHCTBUE THUIAPOKCUIA
[IMHKA C PacTBOpPaMHU KHUCIOT W IIEJIOYed, MPOBEACHHUE OIBITOB, WIITIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).



MexnpeamerHblie CBA3U

Peanuzanmss MeXnpeaMeTHBIX CBSI3€M MNpH HU3YYEeHUM XUMHUM B 8  KJacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJb30BaHHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk W
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMH JIJISI OTACTBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIH (DaKT, TUMOTE3a, TEOPHsl, 3aKOH,
aHalM3,  CHHTE3,  Kilaccu(uKkanusi,  MEPUOJUYHOCTh,  HAONIOJNEHHE,  AKCIEPUMEHT,
MOJIEIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, TeJO0, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (DU3MYECKHE BEIMYHMHBI, CIUHUIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3Be311bI, COIHIIE.

buonorus: poTocunres, npixanue, ouocdepa.

l'eorpadus: armochepa, rtumpochepa, MUHEpATbl, TOPHBIC TOPOMBI, TOJE3HBIE
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 knace

BemecTtBo u XUMHYeCKasi peakuust

[lepuonnueckuii 3akoH. Ilepuonnueckas cucreMa xXuMuuecKux dieMeHtoB /[l H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHOIOB, Kajlns, KaIbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUAbl XMMHYECKOM CBA3M. THIIBI KPUCTAJUIMYECKHUX DPEILIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEHIETKH W BHJIA XUMHYECKOMN
CBSI3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEHIECTB. XMMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3JIMUHBIM KJaccaM HEOPraHWYECKUX COECIUHEHMM, T'€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUUecKuX peakiui o pa3iIuyHbIM IpU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHUIO KaTajluzaropa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonatue o ckopocTu XxuMuueckoil peakuuu. [TonsTue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHaTne o0 XuMHueckoM paBHOBeCHH. DakTOpbl, BIMSAIOIIAE Ha CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEaKIMH, 3JIEKTPOHHBIH OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/1a SJIEKTPOHHOT0 OaslaHca.

Teopust 2JIEKTPOIUTUYECKONH  TUCCOLMALMU. DJEKTPOIUTHl W HEINEKTPOJIUTHI.
Karnonsl, aHnoHbpl. MeXxaHu3M IUCCOLMAIMHU BELIECTB C Pa3IMYHBIMM BHJIAMU XMMHUYECKOU
cBs3u. Crenenp nuccornmanu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOrO 0OMeHa. Y CIIOBUS NPOTEKAHUS PeaklUii HOHHOTO OOMEHa, MOJIHbIE U
COKpAIllCHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHUI M COJEe B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON aucconuanuu. KadecTBeHHblE peakIMi Ha HOHBI
[TonsiTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSMU KPHUCTAUIMYECKUX PEUIeTOK HEOPraHWYeCKUX BEIIECTB -
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HaTpus),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEI0BAaHUE 3JIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MPOIECCa IUCCOLMALUU
KHUCJIOT, IIeio4Ye U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUAEO MAaTEepUAIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJka, BblIelieHHe ra3a, oOpa3oBaHUE BOJbl), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKkiuil (rOpeHue, peakiuH pasjIokKeHUs, COSAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEHIECTB C IOMOIIBI0 KAueCTBEHHBIX pEaKIHMi Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.



HemeTtajibl 1 MX cOeJUHEHHUS

OObmias xapaktepucThka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB - TaJIOTECHOB.
XWMHUYECKHUE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETaJlaMH, HEMETaJIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpOBOAOPOa Ha OPraHu3M uesnoBeka. Baxkneime Xia0puabl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mras xapakrepucThka 37aeMeHTOB VIA-rpymmbl. OcCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHne u (PU3MYECKHe CBOMCTBA MPOCTHIX BEIECTB -
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XHUMHUYECKHe cBoicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MoJaydeHUs cepHoi Kuciorel. [Ipumenenue
cepHOi KucIoThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAs peakius Ha cylbdar-noH. Haxoxenue
Cepbl U €e COoeIWHEHUH B TMpHupoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKalollel cpelibl
COCMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPALICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHBbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupone, Qusmdeckue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue U XUMUIECKHEe
CBOICTBa, Mony4yeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3HUYECKUE U XUMHUECKHUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
dusznueckue W XUMHYECKHE CBOMCTBa (OOmIMEe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cnenuduyeckne). Mcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoopenuii. XMMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpelbl COSIMHEHHUSIMH a30Ta (KUCIOTHBIE
JOX/IW, 3arpsi3HEHHE BO3[yXa, MOYBBI M BopoeMoB). Docdop, ammoTpormHbie MOIUPHUKAINN
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢usznueckue M XHMHUYECKHE CBOWCTBA, mHojyueHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepucthka smeMeHToB [VA-rpynnel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, pusndeckre 1 XMMHUYEcKrue cBoMcTBa. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxcuapl yriaepona, Ux (pU3MUecKue U XMMHUYECKHe CBOWMCTBA, JIEHCTBHE Ha KUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTHYECKUE MPoOJIeMbl, CBSI3aHHbIE ¢ oKcuoM yriepona (IV),
TUIOTe3a I100aJbHOr0 MOTEINICHUsI KiIMMaTa, NapHUKOBBINH 3(dekt. YrompHas KUcIoTa U ee
colM, X (PU3MYECKHMEe M XHMMHUYECKHE CBOWCTBA, IMOJIyueHHE W IpuMeHeHue. KauecTBeHHast
peakuus Ha  KapOoHar-uMoHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MeIUIUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauabHBIE TOHATHA 00 OPraHMYECKUX BEIECTBAX KAaK O COCIUHEHUSAX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). IlpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKu
(6eH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
XKHUpax, Oenkax, yrieBoJax - M HMX pOJIM B JKU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢usnueckue W XHMHYECKHE CBOWCTBA, IMOJYyYEHHE U TIPUMEHEHUE.
Coenunenus kpemMHusi B mnpupone. OOume mnpexacraBieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHWYECKUX BELIECTB, CBOWCTB COJSHOM  KHCIIOTBHI,
IPOBEJCHNE KAueCTBEHHBIX peakUUid Ha XJOPUI-UOHBI M HAOMIOJEHHE MPHU3HAKOB HX
NPOTEKaHUS, OMBITHI, OTpaXkaroliue (u3nyecKkue M XWMHUYECKHE CBOMCTBA TaJOr€HOB M X
COeIMHEHUN (BO3MOXHO HCIOJIb30BAHHWE BHJEOMATEpPHUANIOB), O3HAKOMJIEHHE ¢ oOpa3uamu
XJIOPUIOB (TaJIOTEHUJI0B), 03HAKOMJIEHHE C 00pa3liaMu Cepbl M €€ COCTUHEHUSMHU (BO3MOMKHO



UCIIONIb30BAaHNE BHUJCOMATEPHANIOB), HAONIOJICHWE TIpollecca OOyriIMBaHUS —caxapa ToJ
JICUCTBMEM  KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3Y4CHUE XHUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJCHHE KAUECTBEHHOW peakiuu Ha Cyib(par-uoH |
HaOJI0/IeHue TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa W uX coeauHEHHWH (BO3MOKHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), OO0Opa3IamMu
a30THBIX M (GocPOopHBIX ynOoOpeHHid, monydyeHue, coOupaHue, paclo3HaBaHHE M H3Iy4CHUE
CBOIMCTB aMMHaka, NPOBEJCHUE KAUYeCTBEHHBIX pPEaKIHWii HA MOH aMMOHHUsA U Qocdar-uoH u
M3Yy4YEHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOJACICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI
C MeJpI0 (BO3MOXHO MCIIOJb30BaHUE BUIEOMATEPUAIIOB), U3YUEHUE MOJENEH KPUCTAIUIMUECKUX
pelieTok anmasa, rpadura, QysiepeHa, 03HAKOMIIEHUE € MPOLIECCOM aJCOPOIIMH PaCTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM VyIJeM M YCTPOMCTBOM NIPOTHMBOrasa, IOJy4yeHUe, COoOupaHue,
pacro3HaBaHUE U W3yYEHUE CBOMCTB YIJIIEKUCIIOTO ra3a, IpOBEJECHNE KaueCTBEHHbIX pEeaKIuil Ha
KapOOHAT W CHJIMKAT-UOHBI M W3yYeHUE TPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPONYKUHUEW CHUIMKATHOW IMPOMBIIIJIEHHOCTH, PEHIEHUE SKCIEPUMEHTAIbHBIX 3a/Jad IO TeMe
«BaxkHenmme HeMeTaluIbl U UX COCIUHECHUS».

MeTaJuibl M UX COeIMHEHUS

OOmiasi XapakTepuCTHKa XUMHUYECKMX OJJIEMEHTOB - METAJUIOB HA OCHOBAHHU WX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenaeneeBa u crpoenus
atoMoB. CTpoeHue MeTaioB. MeTalauyeckass CBsI3b M MeETalNIMYecKas KpUCTalIndecKas
pemieTka. DJIEKTPOXMUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MUecKue U XUMHUYECKHUE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTayjIoB. [oHsATHE O KOPpO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIILJICHHOCTH.

[lenouHble MeTaJIBL: MOJ0KEeHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpOCHUE X aTOMOB, HaxOKJeHUE B npupoae. Pu3nueckre U XMMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpHsl U Kaius. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHO3eMeNbHBIE METANIbl MarHui W Kajnpluid: nosoxeHue B llepuogmyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXKICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOICTBA MAarHus W Kaiabuus. Baxueilmme coeaumHeHuUs
KaJbIus (OKCUJ, TUAPOKCU, cosin). JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Amomunuil: nonoxenue B Ilepuogmueckoil cucremMe xumuueckux snemeHtos JI. W.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Tpupoje. Puznueckue U XMMHUYECKHE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMUHHSIL.

Kenezo: mnonoxenne B llepmoamueckorn cucreme xumuyeckux siiemeHToB [l U.
MeneneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMM METaJUIOB M CIUIaBOB, UX (PU3UYECKHUMH CBOMCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UH METAIJIOB (BO3MOXHO MCIIOJNIb30BAaHHE BUAEOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKee3a B
KHcToposie  (BO3MOXKHO — HCIIOJNB30BAaHHE  BUACOMATEpUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMid Ha MOHBI: MArHUsl, KaJbIus, aJlOMUHHM, ITUHKA, kene3a (1) u xenesa
(IIT), memgu (II), HaGmroieHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHKS TJIAMEHW MOHAMH HATPHS,
KaJiisg ¥ KaIbIHs (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHuS M OKpYyKaLIas cpeaa

BemectBa w Marepmanel B INIOBCEJHEBHOM JKM3HM 4eJoBeKa. besomacHoe
MCIIOJIb30BAaHNE BEIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMoIls Mpu XUMUYECKHX
0’KOTaxX U OTPABJICHUSIX.

XuMHUYECKOe  3arpsA3HEHHE  OKpyXaromied cpeapl  (TpenenbHas  JOMyCTHMas
KOHIIEHTpanus Bemects, naiee - [1/IK). Pons xumun B pemeHnn 5K0I0THIecKuX mpoosiem.

Xumuueckuii IKcnepumenm:



u3yuyeHue oOpas3loB MaTepualioB (CTEKJIO, CIUIaBBl METANIOB, IOJMMEPHbIC
MaTepHuabl).

MexnpeamerHblie CBA3U

Peanuzanmss MeXnpeaMeTHBIX CBSI3€M MNpW  HU3Y4eHMM XUMHUM B 9  KJacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHM, SBIISIOLUIMXCA CUCTEMHBIMU JJIS1 OTJICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIH (DaKkT, TUMOTE3a, 3aKOH, TEOpHS,
aHaJIW3,  CHUHTE3,  KilacCcUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTIOTHS, MAaTEPHAIIBL.

Oduzuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJA, D3JIEKTPUYECKUH 3apsa, NPOBOAHUKH, IOJYINPOBOJHUKH,
TUDIIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMYECKAs PpEIIETKA, CIUIaBbl, (U3WYECKHE BEIUYMHBI,
€MHUILIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIIAHETHI, 3Be3/1bl, CoHIIE.

Bbuonorusi: portocunres, npixanue, 6mocdepa, IKOCUCTEMA, MUHEPAIbHbBIE YI00pEHUs,
MHUKPO3JIEMEHTbI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOJBI, TIOJIE3HbIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

ILiiaHupyeMbie pe3yabTaThl OCBOEHHS MPOrPaMMbI 10 XUMHH

JIuuHOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIE pE3ybTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsI
JIOCTHTAIOTCS B X0J1¢ 00YYEHHUs] XUMHHU B €IMHCTBE y4eOHON U BOCIIMTATEIBHOM JEITEIHHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHHCKMMH  COLIMOKYJIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, NIPUHATHIMA B OOINECTBE MPaBUIaMH W HOPMAaMH IOBEICHUS W
CIOCOOCTBYIOT MPOIEcCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMATM3AIIUHA 00YJIaIOIIHXCS.

JIMYHOCTHBIE PE3YNILTATHI OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PACIIUPEHHE OIbITA JACATCIHHOCTH HA €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

- I[EHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJCIUI0, MOHUMAHUS 3HAYCHHUS XUMHUYCCKOH HAyKH B KHM3HH COBPEMEHHOTO
001ecTBa, CrIoCOOHOCTH BJIAAETh AOCTOBEPHON HMH(pOPMAIMEd O MEPEIOBBIX IOCTHKEHUSAX H
OTKPBITHSX MHPOBOH M OTEYECTBCHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00
YCTpONCTBE MHpa 1 0OIIECTBA;

2) TPaXKIAHCKOr0 BOCIIUTAHUS:

- MPEICTABJIEHHUS O COIMAIBHBIX HOPMaxX M IMPaBUJIaX MEKIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIE3HOW, yd4eOHO-
UCCIIE0BATENBCKOM, TBOPUECKOW M JPYTMX BUIAX JEATEIHHOCTH, TOTOBHOCTH K PasHOOOpa3HOi
COBMECTHOM [IESITEIbHOCTH TPH BBIMOJHEHUU y4eOHBIX, MO3HABATEIBHBIX 3a/au, BHITOJHEHUH
XMMHYECKUX DKCIIEPUMEHTOB, CO3aHUM YIEOHBIX MTPOEKTOB, CTPEMIIEHHUS K B3aHMOITOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIpOIlecce 3TOM y4eOHON AesATeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MIOBEJIEHHE M IOCTYIIKH CBOMX TOBApHUIIEH C TO3WIMH HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MMOCIECTBUIN MMOCTYITKOB;

3) UEHHOCTH HAYYHOIO MO3HAHMSI:

- MHPOBO33PEHYECKHE TPEACTABICHUS O BEIICCTBE W XHUMHUYECKOW peaKIiny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKM M COCTABIIAIOIIAE OCHOBY JUIS
NOHUMAHHUs. ~ CYINIHOCTH  HAy4YHOW  KapTHHBI ~ MHpa, MpEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsS MPHUPOJbI, B3aMMOCBA3SX YEJIOBEKA C MPHPOIHON CPEeIoi, O POIIU
XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

- TO03HABATENILHBIE MOTHMBEI, HAIPABJIIEHHBIE HA MOJYYE€HHE HOBBIX 3HAHUM 10 XMMUH,
HEOOXOAUMBIE 11 OOBACHEHHUS HaOJMI0MaeMbIX MPOIECCOB M SIBICHHUM, ITO3HABATEILHOM,
UH(GOPMAIIMOHHON U YATATEILCKON KYJIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOMN JINTEPaTypoi, JOCTYIMHBIMH TEXHHYECKHMHU CPEACTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;



- HHTEpeC K 00YUYEHHUIO U MMO3HAHMIO, TI0O03HATENILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM U HCCIEA0BATENbCKON NEATENbHOCTH, K OCOBHAHHOMY BBHIOOpY
HATPABIEHHOCTU U YPOBHS O0YUYCHHUS B NalbHEHUIIIEM;

4) ¢dopmupoBaHUS KYJIbTYPbI 310POBbSI:

- OCO3HAaHME LEHHOCTU >KM3HU, OTBETCTBEHHOI'O OTHOUIECHUS K CBOEMY 3I0pOBBIO,
YCTaHOBKHM Ha 3/J0pOBbI 00pa3 >KWM3HM, OCO3HAHHE MOCIEACTBHM U HENPHUITHE BPEIHBIX
NpUBBIYCK (YHOTPEOJICHUST alKOTOJs, HAPKOTHKOB, KYPEHHUS), HEOOXOJMMOCTH COOIIOICHUS
npaBuil 0€30MacHOCTU MpH OOpallleHMH ¢ XMMHUYECKMMHU BEIECTBAMH B OBITY U pealibHOI
KU3HU;

5) TpyaoBOro BOCHUTAHHA:

- UHTEpEC K NPAKTHUYECKOMY H3yYEHUIO NpodeccCHii U Tpyda pa3IMdHOrO poja,
YBaXXEHUE K Tpydy M pe3yjpTaTaM TPYyIOBOM JEATEIbHOCTH, B TOM UHCIE Ha OCHOBE
NPUMEHEHUS TMPEIMETHBIX 3HAHUH 10 XWMHUH, OCO3HAHHBIA BHIOOp WHAMBUAYAILHOMN
TPACKTOPUHU MPOJOJLKEHUSI 00pa30BaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH, YCHEmHOW MpodecCHOHATHHON
NESTENIbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTb aJalTUpPOBATHCS B
npodeccnoHaIbHOM cpere;

6) IKO0JIOrHY€eCKOr0 BOCIIUTAHUS

- DKOJIOTUYECKH IEJIeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBaHUs, NMOHMMAaHHME IIEHHOCTH 3[0pOBOro M Oe3omacHoro obpasza
JKU3HHU, OTBETCTBEHHOE OTHOIIIEHHUE K COOCTBEHHOMY (PM3MUECKOMY U MCUXUYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil OE30MacHOT0 MOBEACHUS IPU paboTe ¢ BelleCTBAMH,
a TaK)Ke B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JTIOJIEH;

- CIIOCOOHOCTY MPUMEHSTh 3HAHUS, TIOy4yaeMble TIPU U3YUCHUH XUMUH, JUIS PEeIICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOLEH MPUPOJTHON CPENOM, IJI MOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TI100aTbHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTel X pereHus
MOCPEJICTBOM METO/I0B XUMHH, SKOJIOTUYECKOT'O MBIIIICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIBbHOM MPAKTHKE.

MeTanpeamMeTHblie pe3yJabTaThl

B cocraBe MmeTanpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAUYMMBbIE A (POPMHUPOBAHUS
MHPOBO33pEHUS OOICHAYYHBIC MOHATUS (3aKOH, TEOpHsl, MPUHIIUI, THMOTE3a, (PakT, cucTema,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETax U MO3BOJIIOT HA OCHOBE 3HAHUN U3 ATUX MPEIMETOB (DOPMUPOBATH MIPEACTABICHHUE O
[EJOCTHOW HAy4YyHOW KapTHHE MUpa, U yHUBEpCAIbHbIE Y4ueOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble 00€CreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHMBeEPCcAJbHbIE YueOHbIE el CTBUS

basoBble Jlornyeckue 1eMcTBUA:

- YMEHHSI HCIOJb30BaTh MPHEMBI JIOTHUYECKOTO MBIIUICHUS TP OCBOCHUHM 3HAHMIL:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMHU MOHATUSIMH), UCTIOIB30BaTh MOHITHS TSI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHU(PHUKAIIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

- yYMEHHE TPUMEHATb B TMPOLECCe TO3HAHUA TOHATUSA (IpeIMETHbIE U
METalnpeAMETHBIE), CHUMBOJMYECKHE (3HAKOBBIC) MOJENH, HCIOJBb3yeMble B  XUMHUH,
peoOpa3oBHIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJENBHBIC MPEACTABICHUS - XUMHUYECKUN
3HaK (CMMBOJI JJIEMEHTA), XUMHUUYEcKass (opMyina M ypaBHEHHE XHUMHYECKON pEaKIuu - TpU
pelieHnr yueOHO-TI03HaBaTeNbHBIX 33/1a4, C YU€TOM 3TUX MOJIENbHBIX MPEACTABICHHUH BBISBISATH
W XapaKTEepPU30BaTh CYIECTBEHHBIC MPU3HAKA M3YyYaeMbIX OOBEKTOB - XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIIECCAX U SIBJICHUSIX.

basoBble ucciienoBare/ibCKie JeHCTBUA:



- YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA MMO3HAHMS, a
Takkeé B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

- IpUOOpeTeHne OMbITa MO MJIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEACHUIO YUEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM MPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyIUpoBaTh OOOOUICHHS M BBIBOJBI MO pe3ylibTaTaM IPOBEJCHHOTO OIbITa,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O IPOJEIaHHON padoTe.

Pa6ora ¢ nndopmanmeii:

- YMEHHE BBIOMpaATh, aHAIM3UPOBATh M HWHTEPIPETHUPOBATH WH(POPMALUIO PA3IUYHBIX
BUJIOB M (OPM NPEICTABICHHUSA, MOJIYYa€MYyI0 U3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
JaUTEepaTypa XHMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
KPUTHYECKH OLICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMaIIHIO;

- yYMEHHME IMpPUMEHATHh pa3jMYHble METOJbl W 3allpoChl IpPU IOMCKE U OTOOpe
uH(GOpMAllMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIMMBIX JUJISl BBIIOJHEHHUS Y4eOHBIX U
MIO3HABATEJBHBIX 33/1a4 OIPEJICIIEHHOTO THIIA, TPUOOPETEHNE ONbITa B 00JIACTH MCIOIb30BAHUS
WH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJAJICHHE  KYJIbTYpOil  aKTUBHOTO
UCTIOJIb30BAaHUSl PA3IMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpPATh ONTHMAIBHYIO
dopmy mnpexacraBneHuss MHGOPMAIMU M HUTIOCTPUPOBATH pEIIaeMble 3a/ladyll HECIOKHBIMU
cXeMaMH, ArarpaMMamMH, ApyruMu Gopmamu rpaduki ¥ UX KOMOMHAITUSIMH;

- YMEHHE HUCIIONb30BaTh U aHAIU3UPOBATH B MpoIiecce yueOHOU U UCCIIeI0BATENbCKOM
JeSITeILHOCTH WH(POPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJILCKOT0 XO35HCTBA U TPAHCIIOpTa
HA COCTOSIHHE OKPYXKAIOIIe MPUPOIHON CPEeIbl.

KomMyHHKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelicTBUA:

- YMEHHUs 3a/laBaTh BOIPOCHI (B Xoje auanora u (WIK) AMCKYCCHUU) MO CYIIECTBY
oOcyxxgaeMoil TeMbl, (OpPMYIMpPOBaTb CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
peJIOKEHHON 3a1a4H;

- YMEHMsI IMpPEJICTaBIATh IOJYYEHHbIE PE3yJbTaThl IO3HABATEJIbHON NESATENBHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALUI0 PE3YIbTATOB BBIMOIHEHHUS] XUMUYECKOT O
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITa, JaOOPAaTOPHON pabOThl MO MCCIECTOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

- YMEHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HaBaTEIbHON
U MCCIIEI0BATENBCKOM JIeITENbHOCTH MPH PeIICHMH BO3HUKAIOIIMX MTPOOJIEM Ha OCHOBE yueTa
OOLINX MHTEPECOB U COTJIACOBAHUS MMO3ULIUH (00CYX1eHUsl, 0OOMEH MHEHMSIMH, «MO3TOBBIE
HITYpMbI», KOOPAWHALMS COBMECTHBIX JICHCTBUH, ONpeiesieHre KPUTEPHUEB MO OLIEHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

- YMEHHE CaMOCTOSATEIbHO ONPENENATh LEeIH JeSTENbHOCTH, IIJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO AEATEIbHOCTb,
BbIOMpaTh Haubonee 3((eKTHUBHBIE CIOCOOBI pelleHus Y4eOHBIX W IMO3HABATEJIbHBIX 3a/ad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTUPOBATh NPEAJIOKEHHBIH alropuTM JAEHCTBUM mpu
BBIMIOJTHEHUM 3a/laHuil C y4yeTOM IIOJIyY€HHs HOBBIX 3HaHMM 00 u3ydyaeMbIX OOBEKTax -
BELIECTBAX U PEAKIMUAX, OLICHUBATh COOTBETCTBUE IOJIyUEHHOIO pE3yibTaTa 3asBICHHOM 1IEIIN,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeéMble B YCIOBUU 3aJIaHUM.

IIpeameTHbIe pe3yabTaThl

B cocraBe mnpeameTHBIX pe3yabTAaTOB IO OCBOEHHUIO O0053aTENbHOIO COAEpKaHMUS,
YCTQHOBJICHHOTO JaHHOM paboyeil mporpaMMoii, BBIAEISIOT: OCBOEHHBIE OOYUYaIOIIMMUCS
HayyHbl€ 3HaHUS, YMEHHUS M CIOCOOBI JEUCTBUN, BUABI JEATEIHHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €r0 UHTEPIIPETALH, TPEOOPaA30BAHNIO U IPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX U HOBBIX
CUTYalUsX.

K xoniy oOyuenus B 8 kJiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

- pacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX MOHATHI: aToM, MOJEKyIa, XMMUYECKUN
AIIEMEHT, TPOCTOE BEUIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi M MOJIEKYJSIpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JIi XMMUYECKOro 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBIA 00beM,
OKCHJI, KACJI0Ta, OCHOBAHHUE, COJIb, DJIEKTPOOTPULIATEILHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKast



peaknus, KiIacCU(pHUKAIMS pPEaKUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, peakiuu
3aMEIIeHMs], Peakiiuu 0OMEHa, K30- M YHIOTEPMUUYECKHUE PEAKIINH, TETUIOBOU (P (HEKT peaKkiinu,
PO aToMa, JEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, paiuyc aroMa, XMMUYecKas CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHASI CBA3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpalMsl) B pacTBOPE;

- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHSATHH U NMPUMEHSTH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

- HCIIOJIb30BAaTh XMMHMUYECKYI0 CHMBOJHUKY JUIsl COCTaBlIeHHS (OpMyN BEUIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

- ONpENENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWMHAPHBIX COECTUHEHHSX, CTEIEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEINHEHUSX, IPUHAITIE)KHOCTh BEIIECTB K OIPEAECICHHOMY
KJIacCy COeAMHEeHMH 1o QopmysnaMm, BUI XUMHUYECKON CBS3M (KOBaJICHTHAas M HOHHAasA) B
HEOPraHUYECKUX COEANHEHUSX;

- packpeiBaTh cmbich [lepuoguueckoro 3akona /J[. 1. MenzeneeBa: 1eMOHCTpUPOBATH
[OHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX I1OJIOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

- ONWCHIBATH M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoanueckoit cuctemsl
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHas moArpynna (A-rpyrma)» U «rmodouHas
noarpynna (b-rpymnmna)», Manble W OOJNbIIME MEPUOMAbI, COOTHOCUTh 0003HAYECHHS, KOTOPHIE
umerotes B tabnune «lleprogmueckas cuctema XuMuueckux anemMenToB . M. MenaeneeBay ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMUYECKUX JJIEMEHTOB (COCTaB M 3apsif
spa, 001Iee YICIIO IIEKTPOHOB U PACHPEICNICHHE UX MO JIEKTPOHHBIM CIIOSM);

- KJIacCU(PUIMPOBATh XMMHUECKHUE dJIEMEHThI, HEOPraHMYECKHUE BEIIECTBA, XUMUYECKHE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

- XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOWCTBA BEIECTB Pa3IHMYHBIX
KJIACCOB, MOATBEPXkAasl ONMHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIIHii;

- [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

- BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PacueThl 0 YPABHEHUIO XUMUYECKON PEAKIUH;

- IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON JNEATEIIBHOCTH - aHAJIU3 U CHHTE3,
CpaBHEHME, O0000IIeHHEe, CHUCTEMaTH3alui0, KIACCU(UKAIMIO, BbBIIBICHHE NPUUYHUHHO-
CJIEICTBEHHBIX CBA3EH - U1 U3yUEHUS CBOMCTB BELLECTB U XMMUYECKUX PEAKLIUH, €CTECTBEHHO-
HayyHbl€ METOJbl IO3HAHUS - HaONIO/IEHHWE, W3MEPEHHE, MOJEINPOBAHUE, SKCHEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

- clenoBaTh IMpaBUJaM TIOJb30BAaHUS XMMHUYECKOM TMocynoil u 1abopaTopHBIM
o0opyIoBaHMEM, a TakKe INpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB IO MOJIYYEHHIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOJOPOJAa W KHUCIOPOAA), NPUTOTOBIEHHUIO PAaCTBOPOB C
ONPEAECICHHON MacCOBOM JOJIEM pacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHHMIO PACTBOPOB ILEIOYEH M KHUCIOT C IOMOIIBIO
MHAUKATOPOB (1akmyc, peHondTaiert, METUIOPAHK U IPYTHE).

K xoniy oOyuenus B 9 kJiacce nmpeaAMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX NOHATHUN: XMMHUECKHUH DJIEMEHT, aToM,
MOJIEKYJa, HOH, KAaTHOH, aHHOH, IPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJICHTHOCTH,
JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKLMs, XUMHYECKas CBA3b,
TEII0BOM 3P PEKT peakiiu, MOJib, MOJIIPHBIA 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, Karajau3aTrop, XMMHUYECKOoe
paBHOBecHe, oOpaTHUMble M HEOOpaTHUMble pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJlJIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJIEHTHAsl, MOHHAsI, METAJUIMUECKasi), KpUCTaITHYecKast



pelieTka, KOppO3Hsi METaUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peaklUuH, MPeIaeTbHO
nonyctumas konueHtpanus [1JIK BemecTBa;

- WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUM M MPUMEHSTH ITH
MOHATUS MTPU ONMCAHHMM BEILECTB U UX MPEBPAICHU;

- HCMOJB30BAaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJIEHUS (POpPMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

- ONpENeNATh BAJICHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKMX DJJIEMEHTOB B
COEIMHEHUSX pa3JIMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K OINPEACICHHOMY KIaccy
coeMHeHuH mo GopMynaM, BUI XUMUYECKON CBs3M (KOBaJCHTHAs, NOHHAs, METAJUINYECKast) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij MOHAa MO XUMHUYecKoi ¢opMmyle, XapakTep cpeabl B
BOJHBIX pAacTBOpaX HEOPraHMYECKUX COEAMHEHUH, THUIN  KPUCTAUIMYECKOM  pELIETKU
KOHKPETHOI'O BEILIECTBA;

- packpsiBaTh cMbIca [lepuoanueckoro 3akona /. 1. Menaeneesa u AeMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepH30BaTh TaOIuuHyl0 Gopmy Ilepuonnyeckoil cucteMsl
XUMHUYECKHUX JJIEMECHTOB: pa3liMyarh TMOHATHS «TJaBHas moArpymnmna (A-rpynma)» u «moOodHas
noarpynna (b-rpymnmna)», Manble W OOJbIINE MEPUOMAbI, COOTHOCUTh 0003HAYEHHSI, KOTOpPbHIE
UMEIOTCS B TEPHOAMYECKOW TaONHUIE, C YHUCIOBBIMH XapaKTEePUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl spa, o0Iiee Ynucio 3JEKTPOHOB U paclpe/esieHne uxX
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUM B Ipenesiax MajblX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

- KJIacCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA, XUMHUECKHE
peakiuu (10 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TeryioBoMy 3ddekry, mo
W3MEHEHUIO CTENEHEeH OKUCTICHHUS XUMUYECKUX JIEMEHTOB);

- XapakTepu3oBaTh (OMUCHIBATH) OOmME W crenu(UUecKue XHMHYECKUE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/asl ONMKUCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIH;

- COCTaBJISITh YPABHEHUS JEKTPOJIUTUUECKONW TUCCOLMALUU KUCIIOT, EI0UYeH U COoJel,
IOJIHBIE M COKpAILCHHbIE YypPaBHEHHUS peakUuil HOHHOrO OOMEHa, ypaBHEHHUS peakLuH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHU Pa3IMYHBIX
KJIaCCOB;

- PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

- MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHMS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3JINYHBIX YCIOBUSIX;

- BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTA 10 (popMyIie COeIMHEHN S, MAaCCOBYIO JIOJIIO BELIECTBA B pacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIniy;

- co0moparth MpaBuia TOJb30BaHUS XUMHUYECKOM IMOCYJOW M J1abopaTOpPHBIM
o0opy/oBaHuEM, a TaKXKe MpaBHia 0OpaIIeHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU
[0 BBINOJHEHUIO J1A0OPAaTOPHBIX XMMHUYECKUX ONBITOB IO TMOJYYEHHIO U COOMpaHMIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

- IPOBOJUTH PEaKLUH, MOATBEPHKAAIOIINE KaYECTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM IyTeM XJIOPHI-, OpoMuI-, UOAMI-, KapOoHatr-, docdar-, cuamkar-,
cynbdar-, THUIPOKCUI-WOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI HM3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

- NPUMEHSITh OCHOBHbBIE ONEPALUU MBICITUTEILHON NEATENbHOCTH - aHAJIM3 U CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTHU3alINI0, BBISIBICHUE TPUUUHHO-CIEICTBEHHBIX CBSI3eH - IS
W3Yy4YEeHUsSI CBOWCTB BEIIECTB M XMMHYECKUX PEAKINH, ECTECTBEHHO-HAYYHBIE METOIbI TTIO3HAHUS -
HaOII0/IeHNE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIN).

TemaTuuyeckoe nIaHMPOBaHUE

8 kirace
Ne | HammeHoBaHmue pazzienoB KonuuecTBo yacos DOnexTpoHHbIE (IUPPOBLIC)
/T Y TE€M TIPOTpaMMbI Bcero | Kontpon | Ipaxtnu | 00pasoBaTtelbHbIC peCypChl
bHbIE €cKue




paboTel | paboThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

1.1 | Xumus - BakHast 00/1acTh 5 2 OI'NUC  «Mosg  mKkoa»
€CTECTBO3HAHUS u (YHauBepcanpHast
MIPAKTUIECKON Ooubnmuoreka  MUPPOBOTO
JIEATEILHOCTH YEJIOBEKA 00pa30BaTeILHOTO

KOHTEHTA)

1.2 | BemectBa M XMMHYECKHE 15 1 OI'C  «Most  mIKoIa»

peakuu (YauBepcanpHas
Ooubnmmoreka  MUPPOBOTO
00paszoBaTeIbHOTO
KOHTEHTA)

Wroro mo pazueny 20

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB

2.1 | Bo3nyx. Kucnopon. 6 OI'UC  «Moss  mKoma»
[TonsiTre 06 okcuaax (YuauBepcanpHast

Ooubnuoreka  1UGPPOBOrO
00pa3zoBaTeNbHOTO
KOHTEHTA)

2.2 | Bomopon. Ilonsatue o 8 1 1 OI'C «Most  mKoma»

KHMCJIOTaX U COJISIX (YuuBepcanbHast
Ooubnuoreka  1HUGPPOBOTO
00pazoBaTeNbHOTO
KOHTEHTA)

2.3 | Bona. PactBopsl. [lonsitue 5 1 1 OI'C «Most  mKoma»
00 OCHOBaHUSX (YHuBepcanbHas

oubnuoreka  1UGPPOBOrO
00pa3zoBaTeNbHOTO
KOHTEHTA)

2.4 | OCHOBHBIE KJIACCHI 11 1 1 OI'UC  «Most  mKoIay
HEOPTaHUYECKUX (YuauBepcanbHast
COEIMHEHU I oubmmoreka  U(GPOBOTO

00pa30oBaTeNbHOTO
KOHTEHTA)
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYeCKHX 3j1eMeHTOB /1.
H. MenneneeBa. CTpoeHne aToMOB. XUMHYeCKast CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaAKIIUN

3.1 | Ileppognueckuii 3aKkoH U 7 OI'NC  «Most  mKosa»
[lepuognueckass cuctema (YuauBepcanbHast
XUMHUYECKUX d7IeMeHTOB [1. Oubmmoreka  IUQPPOBOTO
N. MengeneeBa. Ctpoenue 00pa30oBaTeNbHOTO
aToma KOHTEHTA)

3.2 | Xumuueckas CBS3b. 11 2 OI'UC  «Mosg  mKoja»
OKHCIUTETBHO- (YauBepcanpHas
BOCCTAaHOBHTEJIbHEIC oubnuoreka  IUGPPOBOTO
peaku 00pazoBaTeIbHOTO

KOHTEHTA)

Wroro no pazneny 18

OBILIEE KOJIMYECTBO 68 6 5

YACOB 110 ITPOI'PAMME

Bce mpakTuueckue paboThl OLICHOYHBIE.

9 kJacc




Ne | HammenoBanue pa3nenoB KonnuectBo wacon DNEeKTPOHHBIE

n/m 1 TEM IIPOrPaMMBbI Bcero | Kontpon | IpakTuu (undposbie)

bHBIC ecKue O6paSOBaTeHBHBIe
paboThl paboThl peCypChl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKun

1.1 | TloBTOpEHUE Hu 5 1 OI'UC  «Mos  mkonay
yriayOseHue 3HAHUH (YauBepcanpHas
OCHOBHBIX pa3JieloB Kypca oubnmuoreka  1UGPOBOTO
8 kacca 00pa3oBaTeILHOTO

KOHTEHTA)

1.2 | OcuHoBHEBIE 4 OI'UC  «Mos  mkonay
3aKOHOMEPHOCTH (YuauBepcanbHast
XUMHYECKHUX PEaKIIHiA oubmuoreka  1UGPOBOTO

00paszoBaTeIbHOTO
KOHTEHTA)

1.3 | DnekTponuTuyeckas 8 1 1 OI'UC  «Mos  mkonay
JIACCOLIMAIHS. (YHuBepcanbHas
XUMHYECKUE peaknud B Ooubnmmoreka  1UGPOBOTO
pacTBopax 00pa3oBaTeNbHOTO

KOHTEHTA)

Wroro no paspeny 17

Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS

2.1 | Obmass  xapakTepuCTUKa 4 1 ®OIUC  «Mos  mkonay
XAMHYECKUX  DJIEMEHTOB (YuauBepcanpHast
VIIA-rpynnsl. ["anorenst oubnuoreka  1UGPOBOroO

00pazoBaTeNbHOTO
KOHTCHTA)

2.2 | O0mas  XapakTepUCTHKA 6 OI'NC  «Mos  wkona»
XAMHYECKUX  DJIEMEHTOB (YuauBepcanbHast
VIA-rpynnbel. Cepa u ee O6ubnuoreka  1UGPOBOroO
COCIUHEHHS 00pa3oBaTeNbHOTO

KOHTEHTA)

2.3 | O0mas  XapakTepuUCTHKa 7 1 1 OI'NC  «Mos  wmkoma»
XHMHYECKUX  DJIEMEHTOB (YuauBepcanbHast
VA-rpynmsl. A3or, O6ubnuoreka  1UEGPOBOro
dbocdop u Ux coeMHEHUS 00pa3oBaTeNbHOTO

KOHTEHTA)

2.4 | O0mas  xapaKTepUCTUKA 8 1 2 OI'UC  «Moss  mIKoia»
XHMHYECKUX  DJIEMEHTOB (YuauBepcanbHast
IVA-rpynnel. Yraepoa u O6ubnuoreka  1UEGPOBOro
KPEMHUI u ux 00pa3oBaTeNbHOTO
COEIMHEHNSA KOHTEHTA)

Hroro mo pazueny 25

Pa3nen 3. MeTa/iibl M MX COeAMHEHUS

3.1 | O0mue CBOMCTBA 4 OI'MC  «Mos  mKoma»
METaJIOB (YauBepcanpHas

oubnuoreka  1UGPOBOTO
00pazoBaTeITbHOTO
KOHTEHTA)

3.2 | Baxknelimme MeTamisl H 16 1 2 OINUC  «Mosg  mkonay

HX COEIUHEHMS (YauBepcanpHast
oubnuoreka  1UGPOBOTO
00pazoBaTenbHOTO

KOHTEHTA)




Uroro no pazgeny

20

Pazgen 4. Xumus U oKpyskamomas cpeaa

4.1 | BemecTBa 1 Marepuaibl B 6 OI'UC  «Moss  mIkoma»
YKU3HH YeJIOBEKa (YauBepcanpHas
oubmuoreka  1UGPOBOTO
00paszoBaTeIbHOTO
KOHTCHTA)
Uroro mo pazueny 6
OBLIEE KOJIMYECTBO 68 7

YACOB I10 ITPOTPAMME

Bce mpakTuueckue paboThl OLICHOYHBIE.

Yuer nporpaMMbl BOCIUTAHUS
NMpHU pa3padoTKe TEMATHYECKOT0 IVIAHUPOBAHUSA Y4eOHOr0 npeamMera « XuMus»

HayKa)

Yuurthcs co3aBaTh
YCIIOBUSA
MIPOSIBIICHUS,
MOMCKa, 0OMeHa,
OTKPBITHS CMBICIIOB
00yJaronuMucs

[IOCTaHOBKA U
pelieHne y4eOHbIX
3a1a4

JInynoctusie YV I Omnpenensiercs B mporecce pa3padoTKu Dopmsbl
OTpaXKaroT CLEHApHs KKJI0r0 ypoKa BOCIIUTBHIBAIOIIHAX
TOTOBHOCTb BocnursiBaromnimii OO0pa3zoBaTenbHbIC y4EOHBIX 3aHATUH
00y4aromuxcs MOTEHIHAI TEXHOJIOTUT
PYKOBOJACTBOBATLCA CoZeprKaHUA
CHCTEMOM yueGHOro npeaMeTa
ITO3UTHBHBIX
LIEHHOCTHBIX
OpHEHTALNN u
pacuIMpeHue  OIbITa
JEATEIbHOCTH Ha €€
OCHOBE U B IIpolLiecce
peanu3anuu
OCHOBHBIX
HanpaBJICHUN
BOCIIUTATEIbHON
NEeATEIbHOCTH B
YacCTH:
TPaXKTaHCKOTO, Bocnuranne IIpoekTHas Cemunap
MaTPUOTUYECKOTO IPAKJAHCTBEHHOCTU | TEXHOJIOTU, «Poccuiickue
BOCIIUTaHUS u KEMC-TEXHOJIOTUH, YYEHBIE - XUMHUKN»
(camoonpezneneHue / | maTpuoTU3Ma Ha IIOCTaHOBKA
MIaTPUOTHU3M, MpUMepax )KU3HU U | pelieHre yueOHbIX
IPAKJAHCTBEHHOCTD, | ACATEIBHOCTH 3az1ay.
couuanbHas POCCUICKHX y4deHbIX, | [locTaHOBKa 1
COJIMJIAPHOCTBD) BHECIIUX OOJIBIIOM peleHne yueOHbIX

BKJIaJl B pa3BUTHE 3a1a4

XUMUU
TPYAOBOTO dopMupoBaHue TexHosmoruu becena
BOCIIUTaHUs, Hay4YHOU KapTHHBI pOOJIIEMHOTO «Baxnenmme
LIEHHOCTU HAy4HOIO | MUpa, BJIaJICHUE o0yueHus, OTKpPBITHS B
MTO3HAHMS KYJbTYpOH, nH(pOpMalMOHHBIE, 00JacTi XUMHUI»
(cMbICTI000pa30BaHue | CO3TaHHOM BOKPYT KPUTHYECKOTO
/ TPyl ¥ TBOPYECTBO, | IPEAMETA XUMHSI. MBIIIJICHUS,




JTyXOBHO- Bocnuranue 3nopoBrecoeperatomu | CorpaabHas
HPaBCTBEHHOTO, 9KOJIOTHYECKOTO e, aKIus
9KOJIOTHYSCKOTO CO3HaHUA, reIaroruka «Coepexem
(bu3nuecKoro OTBETCTBEHHOE COTPYAHHUYECTBA, IpUPOTY
BOCITMTAHUS, OTHOIIIEHHE K CBOEMY | MIOCTaHOBKA 1 POIHOTO Kpasi»,
(hopMupoBaHHUS 3J10POBBIO, perieHne y4eOHbIX BUpTYyaJIbHAsI
KYJbTYPHI 3JI0POBBS M | TOTPEOHOCTH B | 3ama4 AKCKYpCHUS
SMOIIMOHAJIBHOTO aKTUBHOM u «XHAMHAYECKHUE
OJraromoJy4usl, 3JI0POBOM obpase 3JICMEHTBI»
JINYHOCTHBIC KU3HU, OTKa3 OT
pe3yJIbTaThI, BPEIHBIX MTPUBBIYCK
o0ecIeurBarOIIe
aJarnTamio
oOyuatomerocs K
HW3MCHSIOIIUMCS
YCIIOBUSIM
COLIMAIbHOMU u
IIPUPOJIHOM CpeJIbI,
(HpaBCTBEHHO-
TUYECKas
OpHCHTAIIHS /
MIPpUPO/Ia,
YEeJI0BEYECTBO,
3I0POBBIM obpa3
YKU3HH )
Monynu nporpaMmsl BocnuTeiBaromuii OO6pa3zoBaTenbHbIC dopmbl
BOCITUTAHUS MMOTEHITHAT TEXHOJIOTHH BOCITUTHIBAIOIITUX
CoJIepXKaHuUs yueOHBIX 3aHATUI
yueOHOro npeaMera
[Tpodunaktuxa u | DopMupoBaHue 3nopoBrecoeperato | [Ipoekt «Xumus B
0€301acHOCTh COIUAJIBHO M €, YKW3HU YEJIOBEKa
0/100psieMoro reaaroruka
MOBEJICHUS, PA3BUTHUE | COTPYIHUYECTBA
HaBEIKOB
camopedaeKcHH,
CaMOKOHTPOJIS,
YCTONYUBOCTH K
HETaTUBHEIM
BO3JICHCTBUSM,
TPYIIIOBOMY
JIaBJICHUIO
ConnanpHoe Bocrnnranue TexHomornu BupryanbHsbie
MapTHEPCTBO oOyJaromuxcs, POOIEMHOTO AKCKYpPCHUHU B MY3€H
HaIICJICHHBIX Ha | oOyueHus, TEXHUYECKHUX BY30B
npeoOpa3oBaHue uHpopmanvonHsle, | Poccun
OKPY’KaIoIIero KPUTUYECKOTO
COIIMyMa, MO3UTUBHOE | MBIIICHHUS,
BO3JICUCTBUE Ha | IIeJaroruka
COITMAJIBHOE COTpYAHHUYECTBA,
OKPY’>KECHHE ryMaHHO-
JUYHOCTHAS
texnonoruss 1. A.
AMoHOIIBUIIN
[Mpodopuenranus [TpodeccuonanvHoe [IpoekTHas Kondepenmus
CaMOOIIpeIETICHUE, TEXHOJIOTHS, KeHc- | «XHuMHS B




HO3UTUBHBIA  B3IJISA]] | TEXHOJIOTHH, npodeccusix
Ha TPy MOyJIbHAsI Oyymiero»
TEXHOJIOTH,
TEXHOJIOTHUS
CMEILIAHHOTO
00y4YeHHS

B ¢enepanpHBIX M pPErHOHAIBHBIX MPOLEAYpaX OIEHKH KadecTBa OOpa3oBaHUs
UCMONb3YyeTCsl IMepeueHb (KOoOu(HUKATOp) paclpelesieHHbIX [0 KiaccaM IpPOBEpSEMBIX
TpeOOBaHUI K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
o01iero o6pa3oBaHus U HIIEMEHTOB COEPKAHUS 110 XUMUH.

IIpoBepsiemblie TpeOOBAHUSA K pe3yJbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBare/bHOM nporpammsl (8 kJacc)

Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSIEMO MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
ro
pe3yJibraTta
1 ITo teme: «IlepBoHavaIbHBIE XUMHUUECKHUE TOHITHS
11 pacKpblBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSITHH: aTroM, MOJEKyJa,
XUMHUYECKHIA SJEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO, CMECh
(omHOpOIHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M
MOJIEKYJIsIpHAsl Macca, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast
JI0JI XUMHYECKOI'0 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBIA O0bEM, XUMHUYECKas
peakuus, KiaccuuKalMs ~ peakiuil: peakuud  COCNUHEHUs, PEeaKIuu
pa3IoKEeHUs!, peaKkK 3aMeIIeHUs], peaKlIUi OOMEHa, 3K30- U SHIOTEPMHUUECKUE
peakiuu, TeroBod 3(QeKT peakuuu, pacTBOp, MaccoBas J0Js BeElLIeCTBa
(TIpolieHTHAsE KOHIICHTPAIINsI) B PACTBOPE
1.2 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHH U MPUMEHSTh
9TH MOHATHUSA NIPU ONIMCAHNU BELIECTB U UX NPEBPALLEHUN
1.3 HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJiE€HUsI (POpPMyYN BELIECTB U
YPaBHEHUN XUMHYECKUX PEaKIUN
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, TOCTOSIHCTBA COCTABA,
aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo
1.5 OTIpe/IEIISATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
1.6 KJIacCU(UIUPOBATh XUMUUYECKHE PEAKIUH (110 YHCTY U COCTaBYy Y4aCTBYIOLIUX B
peaKIMM BEIIECTB, 10 TeIIOBOMY 3 deKTy)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0 XMMHYECKOT0 3JIEMEHTA 10 (OpMyIIe COeIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSTh E€CTECTBEHHO-HAy4YHbIE METOJAbl IO3HAaHUS - HaOJIoAEeHHE,
U3MEpPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHBII U MBICIIEHHBIN)
2 ITo Teme: «BaxkHeiiue npeACTaBUTENIN HEOPTAaHUYECKUX BEIIECTBY




2.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKUX TOHSTHUH: OKCHJ, KHCIIOTa,
OCHOBaHHE, COJIb

2.2

OIPEIETSITh MPUHAICKHOCTh BEIIECTB K OMPEIACICHHOMY KIIAcCy COCAMHEHHI
o gopmyrnam

2.3

KJ'IaCCI/I(i)I/II_[I/IpOBaTI) HEOPraHN4€CKNEC BEIICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KIIACCOB, IIOATBEPXKAAs ONMCAHWE IIPUMEpPAMHU MOJEKYJIAPHBIX
YPaBHEHUHN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN

2.5

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kay€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKaHUs XUMUYECKHUX IPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSIX

2.6

ClIeZIOBaTh IMpaBHJIAM TMOJb30BAaHHUS XHMHYECKOH MOCYIOi W J1abopaTOPHBIM
o0opymoBaHueEM, a TaK)Ke MPaBUIIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUU
C WHCTPYKIMSMHU IO BBITIOJHCHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB I10
MOJIYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOIA),
MIPUTOTOBIICHUIO PACTBOPOB C OIPEICIICHHOW MacCOBOH JIOJICH PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M TPOBOJUTH XHMHYECKHE OKCIEPHUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB IMIEJIIOYEH M KHUCIOT C IOMOIIBI HHJIUKATOPOB
(;makmyc, GpeHonpTaIenH, METHIIOPAHK H JIPYTHE)

2.7

MMpOBOAUTDL PACYCTHI I10 YPABHCHUTIO XHUMHYECKOM pe€aKuuu

IIo teme: «llepumonnueckuii 3akoH u llepuommyeckas cucreMa XMMHYECKHX
snementoB JI. M. MenneneeBa. CrpoeHue aroMoB. XHMHUYECKash CBS3b.
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIMI

3.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHMHYCCKHX ITOHSTHH: AAPO aToMa,
SHCKTpOHHHﬁ clioi aToMa, aToOMHasd Op6I/ITaJ'IB, paanyc aromMa, XUMHUYCCKasa
CBiA3b, MOJIApHAA W HCIOJIAPHAsA KOBAJICHTHAS CBA3b, DJICKTPOOTPULATCIIBHOCTD,
MOHHas CBA3b, MOH, KATUOH, aHHWOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTI) XUMHUYCECKHUEC DJICMECHTHI

3.3

OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto (opmy Ilepuogmueckoil cuctembl
XUMHUYECKUX JIEMEHTOB: pa3iMuaTh MOHIATHS «IJIaBHAs MoArpymnmna (A-rpymnmna)»
u «oboyHas noxarpymnmna (b-rpynma)y, «manbie» 1 «00JbIINEe» NEPUOIbI

3.4

packpeiBaTh  cmbica  llepuoamyeckoro 3axkona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh  MOHMMAHHUE  IEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XMMHYECKHX IJIEMEHTOB OT UX IMOJ0XKEHUA B [lepuoguueckoii cucreme

3.5

COOTHOCUTh OOO3HauUeHHUs, KOTOpble HMMeroTcs B Tabmuie «llepuomgmdeckas
cucTteMa xumMmuueckmx odjaeMmeHTtoB J[. M. MengeneeBa» ¢ 4YHCIOBBEIMH
XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij
s1ipa, 00IIee YUCIIO EKTPOHOB U PACIIPEICTICHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OMpPEACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OIPCACIIATL BUJ XUMHUYECKOH CBS3U (KOBaﬂeHTHaH u I/IOHHEUI) B HCOPraHUYCCKUX
COCINHECHUAX

IIpoBepsiemble 3JieMeHTBI coaepskaHu (8 Ki1acc)




Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Ponap XMMUM B )KU3HU YeJIOBEKa. XMMHUS B CUCTEME HayK. Tena
1 BeniecTBa. GU3nNUECKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

ITousatrue o mMeronax mo3HaHusa B XuMuH. Yucrtele BemecTBa U cMmecu. CriocoObl
pazzaeneHus cMecen

1.3

ATOMBI M MosieKylbl. XHUMHUYECKHE dIeMeHTbl. CHMBOJBI XMMHUYECKHUX
a51eMeHTOB. [IpocThie U C10kKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

14

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCThP aTOMOB XHMHYECKHX DJIEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocurenpHas atomMHas Macca. OTHOCUTEIIbHAS
MOJICKYJIsSIpHas Macca. MaccoBas J0JIA XUMHYCECKOI'0 3JIEMCHTA B COCIMHCHHUHN

1.5

KommuectBo BemecrBa. Monbs. MonsipHag macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl W UHWCIAa CTPYKTYPHBIX EIMHHI] BellecTBa. Pacdersl mo dopmynam
XUMHUYCCKUX COCIII/IHCHI/Iﬁ

1.6

Ousnyeckue U XUMHUYECKHE SBIEHUS. XMMHMUYECKas PEAKLUs U €€ IPU3HAKU.
3aKoH COXpaHEHUs MacChl BeUlecTB. XUMHUYecKkne ypaBHeHUs. Kiaccubukams
XUMUYECKHUX peakuil (COeAMHEHUs, Pa3ioKeHUs, 3aMelIeHus, 0OMeHa)

1.7

XMMHAYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYI0H, C MPaBUIIAMH
pabotel B jaboparopuM © TpuUeMaMu OOpalieHus C J1abOpaTOPHBIM
o0opynoBaHMEeM, H3y4YeHHE U ONUCaHue (U3NYECKUX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BEIIECTB, HAOMOIeHNe (PU3NIECKUX (TUIaBICHUE BOCKA, TasHUE
Jb/a, pacTUpaHHE caxapa B CTyNKe, KUIEHWE M KOHJCHCAalus BOABI) U
XUMAYECKHX  (TOpEeHHEe  CBEYH, IPOKAIMBAaHWE  MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) SBJIEHUH, HaONIOJIeHMEe U ONMCaHHUe
MPU3HAKOB  TMPOTEKAaHWsT XWMHUYECKHX  peakuuid  (paslmoXeHwe  caxapa,
B3aMMOJIEHICTBHE CEpHON KHUCIIOTHI C XJIOPUIOM Oapus, pa3iokKeHne TuaApoKcuIa
Meau (II) mpu HarpeBaHuM, B3aMMOJEHCTBHUE JK€JI€3a C PACTBOPOM COJIM MEIU
(IT), wu3yueHue cmocoOOB paszueneHuss cMmeceil (C TOMOIIbIO MarHuTa,
¢uiabTpOBaHUE, BBINAPUBAHUE, AUCTUIUIALMUSA, XpomaTorpadus), NpoBeIeHUE
OYHMCTKH MOBAPEHHOI COJIM, HAOIIOJICHUE M ONHMCAaHUE Pe3yJIbTATOB MPOBEICHUS
OTBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHs] MAacChl, CO3JAHHE MOJeNen
MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx - cmech raszoB. CocraB Bo3myxa. Kuciaoponx - s1meMEHT M IpocToe
BeulecTBo. HaxoxneHue kuciopojia B mpupojne, (pusmdeckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropeHusi). Oxcunsl. Ilpumenenue kucnopona. CrocoOsl
MOJIy4eHHUsl KHCIOpoJa B JlaboparopuM W MpOMbINUIEHHOCTH. Kpyrosopor
Kucaopoaa B npupoze. O30H - ajutoTpornHas MoAu(UKaLUs KUCIOpoia

2.2

TernnoBoit 3¢ hekT XuMHUIEeCKOl peakuy, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U
SHAOTEPMUYECKHE peakUuu. TOMIMBO: yrojib U METaH. 3arps3HEHHE BO3/1yXa,
yCUJIEHHE MTapHUKOBOTO 3(h(ekTa, pazpylieHue 030HOBOTO €05

2.3

Bomopon - snemeHT M mpoctoe BemiecTBO. HaxoxaeHue BoIOpoja B MPUPOJE,
¢u3nueckue M XUMHUYECKUE CBOICTBa, NPUMEHEHHE, CIOCOOBI MOJYYEHHS.
Kucnotsl u conn




2.4

ModsipHblii 00BeM ra30B. PacyeTsl 1o XUMHUECKUM YpaBHEHHSIM

2.5

dusnueckue cBoKcTBa BoAbl. Bona kak pactsopurens. PactBopel. HaceleHHbie
U HEHaCBIIEHHBIE pacTBOpHL. PacTBOpuMOCTh BemecTB B Boje. MaccoBas nouns
BEIIECTBA B pacTBope. XHUMHYECKHME CBoMcTBa BOAbl. OcHoBanus. Poib
pacTBOpPOB B IIPUPOJE U B JKU3HM 4YesoBeKa. KpyroBopor BOJbl B NPUPOJE.
3arpsi3HeHue npupoJHbIX Bod. OXpaHa U 0UYKMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanmss Heopranuueckux coenuHeHnid. Oxcuapl. Kiaccudukarus
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aMQOTEpHBIE) U
HecosneoOpasyronme. Homenknarypa okcuaoB. DU3HUECKHE W XUMHUYECKHE
cBoKcTBa OKCHIOB. [loryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanust OCHOBaHMH: IIETOYM UM HEPAaCTBOPHMBIE
ocHoBaHus. HomeHkiiatypa ocHoBaHMi. PU3NyYeCKHe U XMMHUYECKUE CBOMCTBA
ocHoBaHuil. [Tonyuenne ocHOBaHUIA

2.8

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucnor. Dusnyeckue u
XUMHUYECKHE CBOMcTBa KuUCIOT. Pan aktuBHocThu MetauioB H. H. Bbekerosa.
[Tonyuenue kuciaor

2.9

Comu. Homenknatypa coneil. dusnueckne M XHUMHYECKHE CBOMCTBA COJICH.
[Tonyuyenue coneit

2.10

I'eneTmueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ
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XUMUYECKUH  OKCIIEPUMEHT:  KAueCTBEHHOE  OMNpeAeNieHHEe  COAep KaHUS
KHCIOpOAa B BO3JAYyXe, MOJNy4YeHHE, COOMpaHWE, PacllO3HABAaHHE M H3ydYCHHE
CBOMCTB KHUCJIOpOJa, HAOIIOJCHHE B3aWMOJEUCTBUS BEIECTB C KHCIOPOAOM U
YCIIOBUSI BOZHUKHOBEHUSI U INpPEKpallleHus TopeHus (Iokapa), 0O3HAaKOMIIEHUE C
o0Opa3llaMHd OKCHUJOB WU OIMCaHME UX CBOMCTB, MOJIy4YeHHE, CcOoOUpaHue,
pacro3HaBaHHE€ M M3y4€HHE CBOMCTB BOJOpojAa (rOpeHHe), B3aUMOEHCTBHE
Bostoposia ¢ okcugoM meau (II) (Bo3MOKHO MCHOIB30BaHKE BUAEOMATEPHUATIOB),
HaOmo/leHne 00pa3lloB  BEIIECTB KOJMYECTBOM 1 MOJdb, UCCIIEJOBaHUE
OCOOCHHOCTEM  PAcTBOpPEHMs] BEIIECTB C  Pa3jMYHON  pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIECHHOM MacCOBOW JOJEW pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalJlaMd (HaTpUeM U KaJbI[HEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMAaTEPUAIIOB), ONPEAETICHUE PACTBOPOB KUCIOT
U IIeJI0uel ¢ MOMOIIbIO HHIUKATOPOB, UCCIEA0BaHNEe 00pa3ll0B HEOPTaHUYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIO/IEHHE U3MEHEHUSI OKPACKU MHIMKATOPOB B
pacTBOpax KHCIOT M IIesiodel, u3yueHue B3aummojenctus okcuaa meau (II) c
pacTBOPOM CEpHOM KHCIOTHI, KHCIOT C METalllaMH, peakluil HeHWTpaiau3auuu,
MOJIyY€HHE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajlla JPYTUM
U3 pacTBOpa COJM, PEUICHHE HKCIEPUMEHTANbHBIX 331a4 1Mo TeMe «Baxueimme
KJIACChl HEOPTAHUYECKUX COEMHEHUN»

[lepuonnueckuit 3akoH u Ilepuognyeckass cucteMa XMMHYECKUX 3JI€MEHTOB /.
N. MenneneeBa. CtpoeHue aroMoB. XuUMHUYECKas CBsA3b. OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

[lepBbie monbITKM K1accuUKAIMKM XUMUYECKUX 3J1eMeHTOB. [ToHsTHE O rpymnmax
CXOAHBIX 2JEMEHTOB (IIEJIOYHBIE U IIEJTOYHO3EMENBHBIE METAIUIbI, TaJOTEHBI,
WHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yloT amQoTepHbIe OKCHUIBl H
TUIPOKCHIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cucremMa XUMHAYECKHUX 3i1eMeHTOB /1. M.




MenneneeBa. KopoTtkonepuoanas u jummHHOnepuoHas Gopmel [lepuonuueckoit
cucreMbl xumuyeckux sieMeHToB J[. 1. Menneneesa. Ilepuonsl u rpynisl.
OU3NYECKUI CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB IE€PUOJA M TPYIIBI
JJIEMEHTA

3.3

Ctpoenne atomoB. CoctaB aToMHBbIX sigep. M3oromnbl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XUMHUYECKHX DJIEMCHTOB
[Tepuonuueckoit cucremsl JI. M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA MO €ro nonoxeHuro B [lepuogunueckoii cucreme /. . Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHsA paguyca aToOMOB XUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TIpYyIIaM M IEPUOJAM.
3nauenue llepmonnueckoro 3axkoHa u Ileprogudeckod CHUCTEMBI XMMHUYECKUX
JJIEMEHTOB JUIA pa3BUTUsA Hayku U npaktuku. J[.MI. MenneneeB - ydeHbld U
IpaXXIaHUH

3.5

Xumunueckass cBsi3b. KoBaneHTHass (NOJIsipHAasT W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULIATEbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

Crenenp okuciieHus. OKHCIUTEIBHO-BOCCTAHOBHUTCIBHEIC pCaKIuu. Hpoueccm
OKHCJICHMS U BOCCTaHOBJICHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMHUECKUI 3KCIIEPUMEHT: M3ydeHHe oOoOpa3loB BEIIECTB METALIOB MU
HEMETAJUIOB, B3aUMOJEWCTBUE THUIAPOKCHAA LHUHKA C pPACTBOPAMU KHCIOT U
LIEJIOYEH, ITPOBEJEHUE OIbBITOB, WIIOCTPUPYIOIINUX IPUMEPBI OKHCIUTEJBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS])

IIpoBepsiemble TPeOOBAHMS K Pe3y/JIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTte/ibHOII nporpamMmmsl (9 kiacc)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[IpoBepsiemble TpeIMETHBIE PE3YIbTaThl OCBOEHUS OCHOBHOM 00pa30oBaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 00I111eT0 00pa30BaHus

1

IIo Teme: «BemiecTBo U XUMHYECKast peaKkuus»
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PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX INOHSATHUH: PaCTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs AUCCOLHUAIIMS, PEaKIMd HOHHOTO oOMeHa,
KaTaJau3aTop, XMMHUYECKOE PaBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE peakiuH,
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAaHOBJIEHUE, aJUIOTPONUs, aMPOTEPHOCTh, XUMUYECKas CBS3b
(KoBaJICHTHAsi, MOHHAs, METAJNINYECKasi), KPUCTAJUINUECKAsI PEIIETKA, CIUIABBI,
CKOPOCTh XUMHUUYECKON PEAKLINH

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUU U OPpUMCHATH
OTHU MMOHATHA ITPHU OIMMUCAHWH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTAaBJISITb YpPaBHCHHA BHGKTPOHHTI/I‘ICCKOﬁ JUCComrany KHCIOT, IIIGHO‘I@IZ n
COJ'ICI‘/JI, IMOJIHBIC U COKPAIICHHBIC YPABHCHUA pCaKI_[I/Iﬁ HOHHOI0 OOMeHa

1.4

PpaCKprIBaTh CYIITHOCTb OKHCIIHNTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKIII/Iﬁ
MOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca dTUX pCaKLII/Iﬁ

1.5

IMPOBOAUTE PAaCUYCThI 10 YPABHCHUIO XUMHYECKOH p€aKkuuu




Ilo Temam: «HemeTauibl M UX coeAMHEHUS» U «MeTaJuIbl U KX COETUHEHU

2.1

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CTICHU(PHUECKUE XUMUYECKUE CBOICTBA
IPOCTBIX M CIIOXHBIX BELIECTB, MOATBEPXKAAs ONUCAHUE IPUMEPAMHU
MOJIEKYJIAPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN

2.2

COCTaBJIAThb YpaBHCHHA peaKHI/Iﬁ, IMOATBCPIKAAOIINX CYIIECTBOBAHUEC
TCHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPpOrHO3UPOBAThb CBOICTBa BEIICCTB B 3aBHUCHUMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

CJIeIOBAaTh MMpaBWJIAM IOJIb30BAHMSI XUMHYECKOW TOCynoi u 1ab0paTopHBIM
o0opyIoBaHUEM, a TAaKXKe MPABUIIaM OOPAIICHHS C BEIISCTBAMHU B COOTBETCTBHH
C HUHCTPYKOHUSIMHU 110 BBIITOJHCHUIO Ha60paTOpHBIX XUMHWYCCKHUX OIIBITOB II0
MOJIYYCHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa W YIIIEKHCIIOTO
rasa)

2.5

MPOBOJUTh PEAKIMHU, MOATBEPKIAIOIIME KAa4eCTBEHHBIN COCTAaB pa3jIMYHbIX
BEILIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHUI-, OpOMUA-, HOAUA-, KapOOHAT-
, (ocdar-, cunukar-, cynbdar-, TUIAPOKCUI-UOHBI, KATUOHBl AMMOHUS, HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB

[To Teme: «XuMHS U OKpY’KAKOLIAsl CpeIay

3.1

PaCKpPbIBATb CMBICI OCHOBHBIX XUMHUUYCCKUX TTOHATHH: HI[K BCHICCTBA, KOPPO3uUs:
MCETaJlJIOB

3.2

IIPUMEHSTh OCHOBHBIE OIEPALIMU MBICIUTEIBHON NEATENbHOCTU - aHaIU3 U
CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CUCTEeMAaTH3alUI0, BBIABICHHE NPUYMHHO-
CIIEICTBEHHBIX CBSI3€M - Ui M3Y4YEHHsS] CBOWMCTB BELIECTB U XHMHUYECKUX
peaKIMii; ecTeCTBEHHO-HaY4YHble METObl MIO3HAHUS - HAOJII0AeHUE, U3MEPEHNE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICIEHHBIN)

IIpoBepsiemble 3JieMeHTBI cofep:kaHud (9 Ki1acc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

BemectBO 1 XUMHU4ecKas pcaKknus. HOBTOpeHI/Ie
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[Iepnonnueckuit 3akoH. [leproanueckas cucreMa XUMHAYECKHUX 3i1eMeHToB /1. M.
MenpneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHUYECKHX OJJIEMEHTOB MEPBBIX TPEeX IEpUOAOB, Kalaus, KalblUuid H HX
COCIIMHEHUII B COOTBETCTBUU C IIOJIOKEHHEM DJeMEHTOB B Ilepuommyeckoit
CUCTEME U CTPOECHHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBS3U. THUINBI KPUCTAILTUYECKUX
pEILIETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKH 1
BHUJA XUMHUYECKOW cBsi3u. Knaccudukamuss U HOMEHKIATypa HEOPTraHUYEeCKHX
BEIIECTB (MEXIyHApOJAHAS M TPUBHAIbHAS). XMMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCSAILIMXCA K  Pa3JIMYHBIM  KJJacCaM HEOPraHMYECKUX  COCIUHEHUH,
TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB

1.3

Knaccuukanus XUMHYECKUX peakIUil Mo pa3IMyHbIM IpU3HAKaM (110 YUCITY H




COCTaBy Y4YaCTBYIOIIMX B pEAaKLIUU BEIIECTB, MO TemIoBoMy 3¢pdekry, 1o
M3MEHEHMIO CTETIEHEH OKHMCICHHUS XUMHYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH, I10
Y4acTHIO KaTaJInu3aropa). OK30- u OHAOTEPMUYECKUE peakuuu,
TEPMOXHUMHUUYECKUE ypaBHEHM. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUU
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Ilonstue 00 06paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKHUX PCaKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOTCHHBIX PCAKIUAX. IlonsaTrue 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIMAIOOIUEC Ha CKOPOCTHb XHUMHYECKOM p€akuuu MW IIOJIOXKCHUC
XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peaKium, AIIEKTPOHHBIN OaaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON  peaknuu.  COCTaBiICHHE  YpaBHCHHMA
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUA C  HCIOJIB30BAHUEM  METOja
ANIEKTPOHHOTO OaslaHca

1.6

Teopus 3JIEKTPOIUTUYECKON IUCCOLUMALUU. DIEKTPOJIUTHI U HEIIEKTPOJIMTHI.
Karnonsl, aHmoHbl. MexaHu3M AMCCOLMALMK BEUIECTB C Pa3IMYHbIMH BUAAMU
xumuueckoi cBsi3u. Crenenp nucconuanuu. CUIIbHBIE U clIa0ble AIEKTPOJIUTHI.
Peakiiun monHoro oOMeHa. YcCIOBHS NPOTEKAHHS PEAKIMH HMOHHOTO OOMEHa,
MOJIHBIE U COKpAllleHHbIE HOHHBbIE ypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMH U coylledl B CBET€ MPEIACTABICHUN OO0 3JIEKTPOJIUTHYECKON
nucconuanuu. KauectBeHHble peakuy Ha HOoHbL. [ToHsATHE O rMapOIN3e coneit

1.7

XUMHAYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHCTAJUIMYECKUX
pELIETOK HEOPraHWYECKUX BEIECTB - METAUIOB U HEMETAUIOB (rpadura U
amMasa), CIIOXKHBIX BEIIECTB (XJIOpHIA HATpHs); HCCIEJOBAaHHE 3aBUCHMOCTH
CKOPOCTHM XWUMHYECKOW pEaKIWd OT BO3ACHCTBHS pPAa3IMYHBIX (HAKTOPOB;
UCCIICOBAaHHE  AJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Hporecca
IMCCOIMALUM  KHUCJIOT, INeJIoYed W cosieil  (BO3MOJKHO — HCIIOJIb30BaHHE
BU/ICOMATEPHAJIOB); IPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIMX  PU3HAKH
MIPOTEKAaHUs peakluii HOHHOTOo oOMeHa (00pa3oBaHME OCa/Ka, BBIJIEICHHUE rasa,
o0pa3oBaHHe BObI); ONBITOB, WIIIOCTPUPYIOIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEAKIMN (FOpEeHHE, peakluu pa3ioXKEeHHs, COCAUHEHMUS);
pacro3HaBaHME HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO Kaue€CTBEHHBIX pEeaKLUi
Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamisl 1 UX COeIUHEHUS

2.1

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTM CTPOCHHS  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U pU3nvecKue CBONCTBA MPOCTHIX
BEIIECTB - TaJOreHOoB. XWMHYECKHE CBOMCTBA Ha IIPUMEpE XJopa
(B3aMMOJEHCTBUE C MeTallylaMM, HEMeTajulaMH, ILIeJouaMH). XJIOpOBOJIOPOI.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJIydeHUE, puMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OpPraHM3M uelloBeKa. BakHeWIne XJIopuabl U UX
HaXO0XJIEHHE B IPUPOJIE

2.2

OObmass xapakrepucTtuka 3yeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (uU3NYecKre CBOWCTBA
MPOCTBIX BELIECTB - KUCIOpPOJa U Cepbl. AJUIOTPONHbIE MoOAU(UKAIIH
KHCJIOpoJa U cepbl. XuMHUYecKHe cBoiicTBa cepbl. CepoBOJOPOA, CTPOEHUE,
CbI/ISI/I'-IeCKI/Ie W XHMHYECKHWE CBOMCTBA. OKCI/I)II)I CEPbl KaK MNPCACTaBUTCIIN
KHUCIOTHBIX OKcHJ0B. CepHas KHCIOTa, (QU3NYECKHEe M XMMHUYECKHE CBOWCTBA
(obmue Kak mpencTaBUTENs Kjlacca KHUCIOT W crnenuduueckue). XUMHUYECKUE
peakiuy, Jexallde B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4eHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOI‘/’I KHCJIIOTBI, KAQYCCTBCHHAd PpPCaKIUsA Ha
cynbdar-uoH. HaxoxxaeHue cepbl U ee COeIUHEHHUH B mpupoje. XUMHUYECKOe




3arpsi3HEHUE OKPYXKAroUIe cpeibl COCNUHEHHUSIMU Cepbl (KUCIOTHBIE O],
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAICHUS

2.3

OO6mrast xapakTepucTuka 3j1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTePHBIC CTEIICHU OKUCICHHS. A30T, paCpOCTpaHEHUE B MPHUPOJIE,
dusnveckne U XUMHUYECKHEe CBOMCTBAa. KpyroBopoT a3zora B mpuponae. AMMHAK,
ero ¢u3MUYeCKMe W XHUMUYECKUE CBOWCTBA, ToNyuyeHUe W mpumeHeHue. Comu
aMMOHMSI, UX (U3NYECKHUE U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHas
peakius Ha MOHBI aMMOHUsS. A30THasl KUCIIOTa, €¢ MOoNydeHue, Pu3ndecKue u
XMMHAYECKHE CBOicTBa (OOImME KakK TMpeACTaBUTENs Kjacca KHUCIOT |
cnenuduueckne). Vcnonp30BaHWe HUTPATOB W COJIEH aMMOHHS B KaueCTBE
MUHEPAIBHBIX yI0OpeHuil. XHMMHUYeCKOoe 3arps3HeHHE OKPYKAIOUIeH Cpelibl
COCIMHEHUSAMHU a30Ta (KHCIOTHBIC O, 3arps3HEHHE BO31yXa, IOYBHI U
BOJIOEMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu ¢dochopa, GuMUECKHEe U XUMUYECKHE
ceoiictBa. Oxcun dochopa (V) u dochopHas kwuciora, Qusnyueckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmomb3oBanue ¢QocdaroB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

OOmast xapaktepuctuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCJICHHUSA.  YTJIEpoA, aIOTPOIHbIE
MOIUGUKAINK, PACIpPOCTPaHEHHE B MPHPOJE, (U3NYECKHE H XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuasl yriepoaa, ux
¢usnyeckne W XHWMHUYECKHE CBOWCTBA, [CHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJIOTHYECKHe MPOOJIeMbl, CBA3aHHBIE C OKCUIAOM
yrinepona (IV); rumoreza rno0GanbHOrO NOTEIJICHUS KIMMATa; MMAPHUKOBBIN
a¢dekT. YrompHas KHCIOTa U €€ COJH, UX (PU3HUECKUe U XUMUYECKHE CBOMCTBA,
nojlydeHne W TpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO035IIMCTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEIUHEHUSX
yriepoga (MeTaH, 3TaH, STHJIEH, alleTWJIEH, ATaHOJ, TIJIMIEpPUH, YKCYyCHas
kucnora). Mx cocraB u xumuyeckoe crpoeHue. [loHsTne o Ouonornuyecku
BaXXHBIX BEILECTBAX: XKHMpaX, Oeskax, yriaeBoJax - U UX POJM B KHU3HH YEIOBEKa.
MatepuranbHOE €AMHCTBO OPIaHUYECKUX U HEOPTraHUUECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢pusnyeckue 1 XMuMHUECKUE CBOMCTBA, MOJIyY€HHE U IIPUMEHEHUE.
Coenunenus kpemHus B npupoje. OOmume npeacTaBiaeHuss 00 OKCUIe KPEeMHUS
(IV) u xkpemHueBoit kucinore. CUITUKAThl, UX MCIIOIB30BaHUE B OBITY, MEIUIINHE,
MIPOMBIIIIIEHHOCTH. Ba)kHelne CTPOUTENbHBIE MaTepUalbl: KEpaMUKa, CTEKIIO,
LIEMEHT, 0eToH, xene300eToH. I[IpoOneMbl ©e30macHOTO  HCHOIb30BAHUS
CTPOMTENbHBIX MaTepUaIOB B TOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUH OSKCIEPUMEHT: H3y4eHHe OOpa3lloB HEOPraHUYECKUX BEIECTB,
CBOMCTB COJIIHOW KHCIIOTBI; NPOBEAEHUE KAYECTBEHHBIX PEaKIMM Ha XJIOPHJI-
WOHbI U HaOJIOZIEHWE TPHU3HAKOB HX IMPOTEKAHMS; OIMbBITHI, OTpPaXKAOIIUE
¢u3nyecKkne U XMMHUYECKUE CBOICTBA raJloT€HOB U MX COEIMHEHUN (BO3MOXKHO
UCIOJb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C OOpa3llaMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMJIGHHE ¢ oOOpa3laMu Ccepbl W €€ COCIUHCHHUSIMHU
(BOBMOXXHO ~ HMCMOJB30BaHUE BUAECOMATEpHUATOB); HAOIIOJEHHE Ipoliecca
oOyriauBaHUs caxapa MOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBlIeHHOW CEpPHOM KUCIOTHI, MPOBEAECHUE
KauecTBEHHOW peakuuu Ha cyiabhaT-MOH U HaONIOJEHHE MpU3HaKa ee
NPOTEKaHMs; 0O3HAKOMJICHHE ¢ (PM3NUYECKUMHU CBOWCTBaAMHM a30Ta, (ocdopa u ux




COoeMHEHUI (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEpUANIOB), OOpa3lamu
a30THBIX U (PochOpHBIX YHOOpEeHHUIi; oMydyeHre, COOMpaHne, pacrio3HaBaHUE U
W3y4eHHE CBOWCTB aMMHaKa; TPOBEICHHE KAYeCTBEHHBIX pEaKIWH Ha HOH
aMMOoHMS W ¢ochaT-MOH W  U3yYeHHE IPU3HAKOB UX IPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOH KHUCIIOTHI C MEIbIO (BO3MOXKHO
UCTOJBb30BAHNE BUACOMATEPHAJIOB); H3YYEHHE MOJENeH KPUCTAUIMYECKUX
peleTok anMasa, rpaduTa, QyiiepeHa; 03HaKOMJICHHE C TPOIIECCOM acopOLIuu
pPacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa;
MoJIydeHne, COOMpaHue, pacrio3HaBaHUE U M3YYCHUE CBOMCTB YIIIEKUCIIOTO Ta3a;
MPOBE/ICHNE Ka4eCTBEHHBIX peakluii Ha KapOOHAT- U CHIIMKAT-MOHBI U U3Y4YECHUE
NPHU3HAKOB HMX TMPOTEKaHWs, O3HAKOMJICHHE C TPOIYKIHMEH CHUIMKATHOM
MPOMBIIIJICHHOCTH; PEUICHNE SKCIIEPUMEHTAIBHBIX 3ajiau 1o TeMe «Bakueimme
HEMETAJTBI U UX COCTUHCHHS

MeTtamisl ¥ uxX COCAUHCHUA

3.1

OOmiast XapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB - META/NIOB Ha OCHOBAaHUM HX
nonoxenusd B llepuogmyeckon cucreme xumuyeckux oanemeHrtoB J[. M.
Menpeneesa u ctpoeHust aroMoB. CTpoeHue MeTauioB. MeTandeckas CBA3b U
METaJJIMYECKasi ~ KPUCTAJUIMUECKas  pelieTka.  DJIEKTPOXUMUYECKUH  psij
HaIpPSDKEHUN METAIIJIOB

3.2

dusnuecKkue U XMMHUYECKHE CBOWMCTBA MeTawioB. OOmue crocoObl MOydeHHs
MeTaiioB. [IoHsATHE O KOPPO3UM METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, JOPAJIOMUHUNA, OpOH3a) U UX NPUMEHEHHE B
OBITY U IPOMBIIIJICHHOCTH

3.3

[lenounble MeTaybl: MojnokeHue B llepuoguyeckodl cucreMe XUMHUYECKHUX
aneMeHToB [[. . MenaeneeBa; cTpo€HHE UX aTOMOB; HAaXO0XIAECHUE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIIbI U
THAPOKCUABI HATPUA W KaJlus. HpI/IMeHeHI/Ie MCJIOYHBIX MCTAJUIOB MU HUX
COCAMHEHUI

3.4

[IlenoyHo3eMeNbHBIE  METaUIbl  MarHuii W KajJdblIMH:  IOJIO)KEHHUE B
[Tepuoanueckont cucreMe xumMuueckux aaeMeHToB /. 1. Menneneesa; crpoenue
WX aTOMOB; HaxOXJeHue B mnpupoae. dDusznueckne W XUMHUYECKHE CBOMCTBA
MarHusi M Kajbuus. Baxseillnne coeauHeHUs] Kaiablus (OKCHUI, THUAPOKCHI,
conu). XKecTKoCcTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

Anromunuil: nonoxenue B [lepuoaudeckoii cucreMe XUMHUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa; cTpoeHHe aroma; HaxoxiaeHue B npupozae. dusmdeckune u
XMMHUYECKHE CBOMcTBa amOMHMHHUA. AMQOTEpHBIE CBOMCTBA OKcHIA U
THAPOKCHU A aTlOMUHUA

3.6

Keneszo: monoxenue B [leproanueckoi cucreme XuMHueckux snemMentoB Jl. U.
MeHngeneeBa; CTpoeHHUE aTroMa; HaxoXAeHue B npupone. Dusznueckue u
XUMHUYECKHe CBOMCTBa jkene3a. Okcuibl, Tuapokcuabl u conu xkenesa (II) u
xene3a (III), ux coctas, cBOWCTBA U MOJTYUYCHHE

3.7

XUMHUECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMH METasIOB M CIUIABOB,
X (U3NYECKMMH CBOMCTBAMHU; HM3YyUEHUE pPE3yJIbTaTOB KOPPO3UU METAIOB
(BO3MOHO HCIIOJIF30BAHKME BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOICUCTBUS
OKCHJa KaJbllUsi ¥ HATpus C BOJOW (BOSMOXKHO  HCIOJIH30BaHHE
BUJICOMATEPHAJIOB); MCCICIOBAHNE CBOMCTB KECTKOH BOJBI; MPOIECCa TOPEHUS
&Keleza B KHCIopoie (BOZMOKHO HCIIOIb30BAHUE BUICOMATEPHAIIOB); IPU3HAKOB
IMPOTCKAHUSA KAaYCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (Mal"HI/ISI, KajJaplus, aJJFOMUHUA,




nunka, sxeneza (II) m xemeza (III), memu (II); HaGmromeHue W oOmMUCaHUE
MPOLIECCOB OKpAIIMBAaHUS I[UIAMEHM WOHAMHU HATpUs, Kalusg U KaJbLUA
(BO3MOXHO HWCTIOJIb30BAaHUE BHUICOMATEPHAIIOB); HCCIeAOBaHHE aM(pOTEPHBIX
CBOWCTB THJPOKCHAA AalIOMHHHUS ¥  THAPOKCHAA IIMHKA;  pEIICHUE
HKCIIEPUMEHTAIBHBIX 33/a4 10 TeMe «BaxkHelre MeTamibl U UX COSAMHEHUSD)

4 XuMHSA ¥ OKpYXKarolas cpeaa

4.1 HoBbele matepuansl u TexHosiornu. BemectBa v Marepuasnbl B ITOBCEIHEBHOU
JKA3HU YeJOBEKa. XUMHS U 3J0pOBbE. be3onmacHoe HCIOJIb30BAHUE BELIECTB U
XUMHUYECKUX peakuuil B ObITy. IlepBas momomip mpu XUMHUECKHUX OXOTrax H
OTPABJIEHUAX

4.2 OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH. XUMHYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH
cpeasl IIJIK. Ponp XxuMuum B pemieHuM sKosoruyeckux mnpobseMm. Ilpupoansie
HCTOYHUKH YTIIEBOAOPOAOB (Yrosib, HNPUPOAHBIM ra3, HedTh), MPOAYKTHl HX
nepepadoTKH, UX POJIb B OBITY U MTPOMBIIUICHHOCTH

4.3 XUMUYECKUI 3KCIEPUMEHT: U3y4yeHUE 00pa3loB MaTepHUajoB (CTEKJIO, CIUIABbI
METaJUIOB, TOJIMMEPHBIE MaTepHaIbl)

Jl71s mpoBeieHHs] OCHOBHOTO TOCYAapCTBEHHOT0 dk3ameHa mo xumuu (OI'D mo xumun)
UCTIONB3YeTCs MepeyeHb (KOAn(pUKaTop) MpOBEpSIeMBbIX TPEOOBaHM K pe3yabTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNbHOIl NpPOrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHHs U AJIEMEHTOB
COJIepKaHUs.

IIpoBepsiembie Ha OI'D no xumuu TpeGOBaAHUS
K pe3y/1bTaTaM O0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
OCHOBHOTI'0 00111ero 00pa3oBaHuA

Kon IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3ybTaTaM 0a30BOr0 YPOBHS
IIPOBEPSIEMO OCBOEHUSI OCHOBHOI 00pa3oBaTebHON IPOrpaMMbl OCHOBHOT'O OOIIETO
ro obpa3oBanus Ha ocHoBe PI'OC
TpeOoBaHUs
1 [IpencraBnenue:
11 O TO3HABAEMOCTH SIBIIEHUI MPHUPOJIbI, MOHMMAHUE OOBEKTUBHON 3HAUMMOCTH

OCHOB XMMMYECKOM HAayKH Kak obnacTu COBpPEMCHHOI'O CCTCCTBO3HAHMUA,
KOMIIOHCHTAa O6IJ.[CI>1 KYJIbTYPBl U HpaKTH‘{eCKOﬁ ACATCIIBHOCTH YCJIOBCKa B
YCII0BUAX COBPEMEHHOTO 06HIGCTBa; IMOHUMAaHHUE MECTa XUMHH CPEAU APYrux
C€CTCCTBCHHBIX HAYK

1.2 O HAy4YHBIX METOJaX TO3HAHMUS, B TOM YHCJE DKCIEPUMEHTAIBHBIX U
TEOPETUUECKUX METOJaX HCCIIEIOBAHMS BEIIECTB M HM3YYEHHUS XUMHUYECKHX
peaKkmuii; yMEeHrue MCIOJIb30BaTh MOJEIH sl OOBSICHEHHUS CTPOCHHUS aTOMOB H
MOJIEKYJI

1.3 0 cdepax mTPOPECCHOHATHPHONW JACSITEIBPHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHUSIX XHMHUYECKOU
HayKH{, YTO TIO3BOJUT OOYYArONIMMCSI pacCMaTPUBATh XHUMHIO Kak cepy CBoe
Oyaymeit npodecCHOHaIbHOW JeATeNIbHOCTH U CcIeNlaTh OCO3HAHHBIN BbIOOP
XMW KaK TPO(QHUIBHOTO TpeaMeTa NpU TMEepexoJe Ha YPOBEHb CPEIHEro
ob1iero oopazoBaHus




Bnanenue cucremMoll XUMHUYECKUMX 3HAHUM W YMEHHE HPUMEHSATb CUCTEMY
XMMHYECKHUX 3HAHUW, KOTOpas BKIIFOYAET:

2.1

BaKHEHIINEe XMMHUYECKUE TOHATHUS: XUMUYECKUI SJEMEHT, aToM, MOJIeKyJa,
BELIECTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHASI U HEOJHOPOHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAsi MacCChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAas Macca, MOJISPHBIH O0O0BbEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJIb
(cpennsisi), XuMUYecKasi peakiiusi, peakiiMi COSAUHEHUS, PEaKLUU Pa3IoKeHHUs,
peaKkiuy 3aMeIlIeHus, peakuuu oOMeHa, TeTUIOBOW AP (EeKT peakiuu, 3K30- H
SHAOTEPMUYECKUE PEAKIIUU, PACTBOP, MACCOBAs J0JsI XUMHUYECKOIO 3JIEMEHTA B
COCAUHCHNH, MaACCOBad HOO0Jd MW TMPOLHCHTHAA KOHHOCHTpAallUusA BCUHICCTBA B
pacTBope, SApO aToMa, dIEKTPOHHBIN CJION aToma, aToMHas OpOUTallb, paanyc
aToMa, BaJICHTHOCTD, CTCIICHb OKHUCJICHUA, XUMHUYCCKasg CBA3b,
ANEKTPOOTPHUIATEILHOCTD, MOJISIPHAS U HETOJIApHAs KOBaJCHTHAs CBSI3b, HIOHHAS
CBSA3b, METAJUIMYECKAsl CBs3b, KPUCTAJUIMUECKas pelnieTka (aromMHas, HOHHas,
METaJlJIM4yecKasi, MOJIEKYJIsipHasl), HWOH, KaTUOH, aHUOH, OJJIEKTPOJIUT U
HEDJICKTPOJIUT, HIECKTPOIUTHYECKAsT TUCCOIMALNS, PEaKIMd HOHHOTO OOMEHa,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKHCIUTEIb U BOCCTAHOBUTEINb,
OKHUCJICHHE M BOCCTAHOBJIEHHME, DJEKTPOJIU3, XUMHUYECKOE paBHOBECHE,
oOpatuMble W HEOOpaTUMBIE pPEAKIUU, CKOPOCTb XUMHUYECKOW peaKIuH,
katanuzarop, [1/IK, koppo3us meTamioB, CIIaBbl

2.2

OCHOBOTOJIArarolue 3aKOHbl XUMHUH: 3aKOH COXPAHEHHUS MACChl, IEPUOIMUECKUIA
3akoH J[. . MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TECOpUHU XHUMHU: ATOMHO-MOJICKYJISIpDHAA TCOpUs, TCOPHUL SHGKTpOHHTI/I‘{eCKOﬁ
JUucconranmmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHHUE MPAaBUIBHO MCIIONB30BaTh U3yYCHHbIE BEIIECTBA U MaTepuajbl (B TOM
Ylclie MUHEpaJIbHbIE y100peHUsl, METaJJIbl M CIUIABBI, IPOIYKTHI NEepepadOTKU
IPUPOJHBIX MCTOYHHUKOB YIJIEBOJOPOJOB (YyIUis, MPUPOAHOTO rasa, He(TH) B
OBITY, CEITbCKOM XO3SIIICTBE, Ha NMPOU3BOJCTBE U MOHMMAHHUE 3HAUYEHUS JKHUPOB,
0€eJIKOB, YIJIEBOAOB JJIsi OpraHW3Ma YeJI0BEKa; YMEHUE MPOTHO3UPOBATh BIUSHUE
BEIIECTB M XMMHMYECKUX ITPOLIECCOB HA OPraHU3M 4YeEJIOBEKa U OKPYKAOIILYIO

MPUPOIHYIO Cpeny

3.2

YMCHUEC HHTCIPUPOBATD XUMHYCCKUC 3HAHHUA CO 3HAHHUAMHU IOPYrux y‘Ie6HI)IX
npeaAMETOB

3.3

HaJIMYME OMbITa pabOThl C Pa3IMYHBIMU MCTOYHUKAMU MH(POPMALUU MO XUMUU
(HayyHass W HAYYHO-TIONYJISIpHAsl JIMTEpaTypa, CJIOBAapH, CIPABOYHUKH,
HMHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BLEKTUBHO OILICHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX, UX MPCBPAICHUAX
U TPaKTHYECKOM TNPUMEHEHWH U YMEHHME HCIIOJb30BaTh €€ Ui PpEIICHUs
yueOHO-T103HaBATEIbHBIX 33/1a4

Biianenue ocHOBaMU MOHATHMHOIO ammapara U CUMBOJIMYECKOTO SI3bIKA XUMHHU
JUI cocTaBlieHUS! (POPMyJT HEOPraHMYECKHUX BEIIECTB, YPABHEHUH XMMHUYECKUX
peakiuii; ocHoBamu xuMudeckoit Homenkiatypsl (IUPAC u TpuBHanbHOIN)

YMeHne oOBSICHATH CBSI3b IMOJIOKEHUS dieMeHTa B [lepmonnueckoil cucteme ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHYECKHX JJIEMEHTOB
(coctaB u 3apsn snupa, o01Iee YUCiao IEKTPOHOB), PACIIPEACIICHHEM IJIEKTPOHOB




10 SHCPIrETUYCCKUM YPOBHAM ATOMOB IICPBLIX TPEX MCPUOI0B, KAJINUA U KaJIbIIUA

6 [IpencraBienre 0 TEPUOAMYECKONH 3aBHCHUMOCTH CBOWCTB XHMHYECKUX
AJIEMEHTOB (paAnyC aTOMa, 3JIEKTPOOTPHUIIATEIBHOCTH), MPOCTHIX U CIOXKHBIX
BEIIECTB OT TOJIOKEHHUs 3JIeMeHTOB B Ilepmomudeckoil cucteme (B Majbix
Meproax U TJIaBHBIX MOATPYIINAX) U AJIEKTPOHHOIO CTPOSHHS aToMa

7 YMmenue KinaccupuIupoBaTh:

7.1 XUMHUYECKHUE JICMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEaKIIUU

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsii HOHA

8.2 BH/JI XUMHYECKOU CBSI3U M THUIT KPUCTAIUTMUECKON CTPYKTYPHI B COCTUHEHUSX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BelecTB (KUCIOT, OCHOBAHUH)

8.4 OKUCJIUTETh U BOCCTAHOBUTEITH

9 YMeHue xapakTepus3oBath (PU3HMUECKUE U XUMUYECKUE CBOMCTRA:

9.1 MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOAOPOJ, rpaduT, aama3, KpeMHUH, a3o0T,
dbocdop, cepa, XJI0p, HATPHIA, KATTNi1, MATHUH, KAJIBIIUH, ATFOMUHUHN, KEJIe30)

9.2 CIIO)KHBIX BEILIECTB, B TOM YHCJE WX BOJHBIX pacTBOpPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCUABI U THAPOKCHABI MeTauioB | - IIA rpymm,
amomunus, meau (1), nunka, xeneza (II u II), okcunsr yroepoma (II u IV),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a3oTHCTad, a30THasA, pochopHas, yroapHas, KpeMHUEBAs KHCIOTA U UX COJIN)

9.3 MIPOTHO3MPOBATh U XapPaKTEPH30BATh CBOMCTBA BEUIECTB B 3aBHCHMOCTH OT WX
cocTaBa U CTPOCHHS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX CBOICTB,
BO3MOYXHOCTh TIPOTCKAHUS XUMUICCKUX MTPEBPANICHUH B PA3JTMYHBIX YCIOBUSIX

10 YMeHue COCTaBNsATh MOJEKYISPHbIE W HOHHBIE YpaBHEHHUS peakiuil, B TOM
quclIe:

10.1 peaxkuii HFOHHOTo OOMeHa

10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINI

10.3 WUTIOCTPUPYIONIMX XUMHUYECKHE CBOMCTBA WM3YYEHHBIX KIACCOB (TPYIIN)
HEOPTaHMYECKUX BEIIECTB

10.4 MOATBEPIKIAIOIIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeHue BIYUCIATh (IPOBOAUTD PacueThl):

111 OTHOCHUTEIILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO

XHUMHUYECCKOI'o 3JIECMCHTA B COCIMHCHHUHN




11.2

MacCCOBYIO OOJIKO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MaccCy, 00bEM Ta30B

11.4

[I0 YpaBHEHMSIM XUMMUYECKMX pPEaKUMH U HaXOJUTh KOJIMYECTBO BELECTBA,
00BbEM U MACCy PEareHTOB MU MPOIYKTOB PEaKIH

12

Bnanenue (3HaHHe OCHOB):

121

OCHOBHBIMM METOJIaMH HAy4YHOrOo TO3HaHHWS (HaAONOJIeHUe, HW3MepeHue,
SKCIEPUMEHT, MOJCIMPOBAHUE) TPU H3YYEHUU BEIIECTB M XUMHUYECKUX
SIBJIGHUH; yMeHUe chOpMYyITUPOBATH MPOOIIEMY U MPEATIOKUTh YTH €€ PEIICHUS

12.2

0e30macHOil PabOTHl ¢ XUMHYECKHMMH BEIIECTBAMHU, XUMHYECKON MOCYIOU H
nabopaTOpHBIM 000PYyI0BaHUEM

12.3

mpaBWwIaMyd 0O€30MacHOro OOpamieHus C BEHIECTBAMH, HCIOIb3YEeMbIMU B
MOBCETHEBHOM JKU3HHU, MPABUIIAMH TIOBEJICHUS B LENSIX cOEpeKeHUs 30POBbS U
OKpY>KaloIlel MPUPOJHON Cpeibl; MOHUMAaHKUE Bpena (OMacHOCTH) BO3ICHCTBUSA
Ha JKUBbIE OPTraHU3Mbl OMNPEIECICHHBIX BEIIECTB, CIOCOOOB YMEHBLICHHUS U
MPEAOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBUS

13

Hanuuwne IMPAKTUYCCKUX HAaBBIKOB IUIaHUPOBAHUA u OCYIICCTBJICHUA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

131

M3yuyeHHEe W ONucCaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
¢U3NYEeCKUMU ¥ XUMMYECKHUMM SIBJICHHUSMH; OIIBITHI, HJUIIOCTPUPYIOILUE
MIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKnui

13.2

HU3YUCHUC crmoco0oB pasaciICHus cMmeceit

13.3

IMOJIYYCHHUE KHUCIIOpOoJa MW HU3YYCHUC CTo CBOﬁCTB; IMOJIY4CHHUE BOJOpOJa U
HU3YUCHHUC €TO CBOI>'ICTB; MOJIYUYCHHUEC YTIJICKUCIIOTO I'a3da U U3Yy4YCHUC €Iro CBOfICTB;
IMOJIYUYCHHNEC aMMHaKa U NU3YUYCHUC €TO CBOICTB

13.4

MIPUTOTOBIICHHE PACTBOPOB C OMPEICICHHON MacCOBOW J0JIeH pacTBOPEHHOTO
BEIECTBA

135

MIPUMEHEHUE WMHIUKATOpOB (JIakMyca, METWIOpaHXka U (eHondranenHa) st
OIIpeJIeJIEHUs XapaKTepa Cpebl B paCTBOPAX KUCIOT U LIeJIoueit

13.6

HCCIICIOBAHUE W ONUCAHWE CBOMCTB HEOPraHMYECKHWX BEIIECTB Pa3JIMYHbBIX
KJIACCOB; U3YYEHUE B3aUMOJACHCTBUS KUCIOT C METAJIJIAMU, OKCUJAMH METaJUIOB,
pacTBOPUMBIMU W HEPACTBOPHUMBIMU OCHOBAHUSIMHM, COJIAMH; IOJYy4CHHUE
HEpPAaCTBOPUMBIX OCHOBAaHMI; BBITECHEHHE OJHOTO METauia APYrUM U3 pacTBOpa
COJIK; uccieoBaHue aM()OTEPHBIX CBOMCTB THAPOKCHIOB TFOMUHUS U IIMHKA

13.7

peHICHUC OSKCHICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIC  KJIaCCHI
HCOPTaHNYCCKUX COGﬂHHCHHﬁ)); ((3J'I€KTPOJ'H/ITI/I‘—ICCKEI${ JUCCOIIMAIIUS),
«BakHele HeMeTallllbl U HX COCOUHCHUA, «BaxkHelniye MeTaulbl U HUX
COCOAUHCHUA»

13.8

XUMHAYECKHE OKCIIEPUMEHTHI, HUTIOCTPHPYIONINE TPHU3HAKH  TPOTEKAHHS
peakiuii MOHHOro OOMEHA; KauyeCTBEHHBbIE pEeaKklUH Ha MPUCYTCTBYIOIIUE B
BOJHBIX pAcTBOpPaxX HOHBI: XJIOpHUI-, OpOMHUI-, HOIUI-, Cyibdar-, docdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, T'MJIPOKCUA-UOHBI, KaTHOHBI aMMOHHS, MarHus,
KaJlbLusl, allFOMUHUS, Kene3a (2+) u xxene3a (3+), meau (2+), quHKa




14

YmMmenue:

141

MPENICTaBIATh PE3YNbTAThl AKCIEPUMEHTa B (OpME BBIBOJIOB, JT0KA3aTEIbCTB,
rpaduKoB U TaOIUI] ¥ BBIBISATH IMIHPUUYECKUE 3aKOHOMEPHOCTH

14.2

yCTAaHABJIMBAaTh CBSI3M MEXKJIY peaIbHO HAONMI0NaeMbIMH  XMMUYECKUMU
SBJICHUSIMH ¥ IPOIECCAMHU, IPOUCXOIIMMA B Makpo- M MHKPOMHpE,
OOBSICHATH MPUYUHBI MHOT000Pa3Hsl BELIECTB

IlepedyeHb 3J1eMEHTOB coJepkaHusi, mpoBepsieMbix HA OI'D mo xumMun

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uuctsie BemectBa u cMecu. CriocoObl pasjiesieHus cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuaeckrue dyieMeHTB. CHMBOJBI  XHMHYECKHX
OJICMCHTOB. HpOCTI:IG " CJIOKHBIC BCIICCTBA.

1.3

Xummueckas ¢popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTereHb
OKHUCJICHUSA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTelnpbHAasd aToMHAas Macca.
OTtHOCHUTENIBHAS MOJICKYJISIpHAA Macca. MaccoBas goas XUMHYECKOI'0 dJIEMEHTa
B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Monb. Monsipuas macca. MomnsipHblii 00BeM Ta30B.
B3anMocBs3p KonudecTBa, MacChl M YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

dusnueckue U XUMHUYECKUE SBICHUSA. XUMUYECKas PEAKLUUs U €€ IMPU3HAKU.
3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUUECKHE YPaBHEHUS

Ilepnonnueckuit 3axkoH u Ileproaudeckas cucreMa XMMUYECKUX 2J1eMEHTOB [l
N. MenneneeBa. CTpoeHHne aTOMOB

2.1

IIepnonnueckuit 3axoH. Ileprnoanueckas cuctema XuMudeckux sinemenTos . U.
Menneneesa. Ilepuonsl u rpymnnsl. GU3UYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB MEPUOJA U TPYIIIbI AJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB TEpBBIX 20 XUMHUYECKHUX JJIEMEHTOB
[Tepuonnueckont cucremsl /. 1. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUO/IOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METAUINYECKUX M HEMETAUIMYEeCKHX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBMM C TIOJIOKEHUEM JJIEeMEHTOB B llepmoamyeckoil cucreme u
CTPOEHUEM UX aTOMOB

Ctpoenue BelecTa

3.1

Xumuueckass cBsi3b. KoBanmeHTHast (TONsipHasT ©  HEMOJIAPHAsi)  CBSI3b.
DNeKTPOOTPUIIATETLHOCTh ~ XUMHUYECKUX  dJeMeHToB.  oHHast  CBs3b.
Meraunueckas CBsi3b




3.2

Tunel KpUCTAIIIMYECKUX PpEIIETOK (aTOMHasl, HWOHHAs, MeTaInyecKasi),
3aBUCHMOCTDH CBOﬁCTB BE€IICCTBA OT THIIA KpHCTaHHHqCCKOfI peH_ICTKI/I U BUAA
XUMHUYECKOU CBA3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemerammbl u ux
COEIMHEHMS. MeTallyIbl U UX COCITUHEHUS

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCIMHEHHMH: OKCHIOB
(coneobpasyromue: OCHOBHBIC, KHCJIOTHBIE, ampoTepHbIC) u
Hecoseo0pa3yome; OCHOBaHMK (LIEI0OYM W HEPACTBOPUMBIE OCHOBAHHS);
KHCIIOT  (KUCIIOpOACOAepX alue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

Ouznueckue W XUMHYECKHE CBOWCTBA IPOCTHIX  BEIICCTB-HEMETAIIOB:
BOJIOPOJIA, XJIOpa, KUCIOPOJa, Cepbl, a3ota, pocdopa, yriepona, KpeMHUS

4.3

@u3nyeckue U XUMUYECKHE CBOMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HATpHs, Kalus, MarHus M KalbL¥sl, aIIOMUHUSA, JKele3a. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJLIOB

4.4

dusnuecKkue ¥ XMMHYSCKHE CBOMCTBA BOJIOPOJHBIX COCAMHEHHI HEMETAaJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

Odusnyeckue U XMMHUYECKHE CBOICTBa OKCHUI0B HemeTamoB: cepel (IV, VI),
azora (I, IV, V), docdhopa (III, V), yrmepoma (II, IV), xpemuus (IV).
[TonyyeHnue oKCHI0B HEMETAIIOB

4.6

Xumunyeckue cBoiicTBa okcuaoB: MetauioB IA - IIIA rpynn, nunka, meau (1I) u
xenesa (I, IIT). [TonydyeHne okCUAOB METAITIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHUH M aM(OTEpHBIX T'MIPOKCHAOB (Ha MpUMeEpe
THUIPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). llomyyeHue ocHoBaHUN U
aM(OTEpHBIX TUAPOKCHU]IOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOH, (ocdopHOl, KpeMHHEBOH, yroipHoW. Ocobble
XUMHUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
ITony4yenue kucior

4.9

OO6mme XxuMHUUYECKHE CBOMCTBA CpeHuX colied. [Tonmyduenue comneit

4.10

[Tonyyenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B JIA00OpaTopuu
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[Tonydyenne amMMuaka, cepHOM M a30THOM KHCIOT B IMpPOMBINIIEHHOCTH. O01ue
CIOCOOBI OJTYYEHHUSI METAJIIOB

412

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COe)II/IHeHI/Iﬁ

XHUMHUYECKHE pcaknuuu

5.1

Knaccugukanus XuMHUECKUX peaklui M0 pa3iIuyHbIM MPU3HAKaM: 110 YUCTy U
COCTaBY Y4YaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
HU3MEHEHUIO CTEIICHEW OKUCIICHHUS] XUMUUECKUX DJIEMEHTOB

5.2

TennoBoit a3 ekt XUMUYECKON peakuu, TEPMOXUMHUECKHUE YpaBHEHUS. DK30-
U DHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPAaBHEHUS




5.3

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKUCIIEHHSI UM BOCCTAHOBJCHMSA.  OJEKTPOHHBIA  OamaHc
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHON peakinn

5.4

Teopus 35ekTpoIUTHYECKON qucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHI U
HeaIeKTpoNnThl. CUITbHBIE U clla0ble ANIeKTPOIUThl. CTereHb AUCCOIHAINN

5.5

Peakumu moHHOTO OOMEHA. YCIOBHS NPOTEKAHUS PEaKIMii MOHHOrO OOMeEHa,
MIOJIHBIE U COKPAIICHHbIE MOHHBIE YPABHEHUS PEAKIIM

XuMHSA ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XUMHUYECKUMX peakuuid B Jga0opaTopuu U OBITY.
HepBasl IOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XHUMHYECKOE 3arps3HEHUE OKPYKaWIIeH cpeabl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro MPeAOTBPAICHUS
[Ipenenpnas nmomyctumass koHueHTpauus BemiectB (ITAK). Pomp xumuum B
pEelIeHUU HKOJOTHYECKUX TpolsieM. VYCwieHne MmapHUKOBOro 3ddekTa,
pa3pyllIeHre 030HOBOIO CIOs

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yraepona, KpeMHHUS U X COCIUHCHHUN B
ObITY, MEIULUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siictBe. Ilpumenenue
METAJJIOB M CIUIaBOB (CTajlb, YYyryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIICHHOCTH UX coeAuHeHuil. [ToHaTue o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

6.4

[IpupoaHble UCTOYHUKU YIIEBOAOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),
MPOYKTHI UX MepepadoTKu (OCH3UH), UX POJb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHavasibHbIE TMOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepojga (MeTaH, 3TaH, ATWIEH, AaleTWIEeH, 3TAaHOJ, IJIMIEPUH, YKCYCHas
kuciota). [loHsiTHE O OMOJIOTMYECKHM BAXKHBIX BEIECTBAX: KHUpPAX, OelKax,
yIIeBOJax - U UX POJIM B )KU3HU YEIIOBEKA

PacuerTsr:

7.1

10 Q)opMyHaM XUMHYECKHUX COCIMHEHUM

7.2

MacCChbl (MaCCOBOﬁ) A0JIN paCTBOPCHHOI'O BCUICCTBA B paCTBOPC

7.3

10 XUMHUYCCKUM YPaBHCHHAM




