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Beinucka uz OOII 000

3.1.13. PaGouas mnporpamma yuyeOHOro mnpeamera «Xumus. ba3oBblii ypoBeHb» 15
oOyuaromuxcs 8 - 9 kiaccon

OO1m1ee yMcIo YacoB, OTBEACHHBIX JUISI H3YyYEHUsI XMMHUU HA YPOBHE OCHOBHOT'O OOIIETO
obpasoBanusi, cocTaiseT 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 XMMUK B KHU3HU 4YeIOBEeKa. 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.
[IpocTsie U cllOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

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

KonnuectBo BemectBa. Mosb. Monsipaast macca. B3anMocBsi3b KOIM4YECTBa, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. PacdeTsl o hopMynaM XMMHUYECKHX COCTUHCHHM.

Ou3nyeckue U XUMHUYECKHE SBICHHSI. XUMHUYECKas Peakiys U ee MPU3HAKU. 3aKOH
COXPaHCHHSI MACChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiraccupukanus XUMUYIECKUX PEaKIuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0M, IpaBUiaMu pabOThl 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) SBJICHHIA,
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 IMPOBEACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/1aHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Boznyx - cmech ra3zoB. CoctaB Bo3nyxa. Kucinopon - sI€MEHT U 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 - aljgoTporiHas MOIuUKaIus
KHCIIOpO/Ia.

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

Bomopon - osmemeHT M mpocTtoe BemiecTBo. HaxoskieHwe BomOposa B MPHUPOJE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comnu.

MousipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM ypaBHEHUSIM.

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



pacTtBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsA3HEeHHE NMPUPOAHBIX BOoJA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanms Heopranmveckux coenuuennit. Oxcupabl. Kimaccudukamuss OKCHIOB:
coneoOpa3yromre (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HecoleoOpasyromue. 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. Kiaccudukanuss kucnor. Homenkmarypa kucnor. @Owusuueckue u
XHMHUYECKHE CBOMCTBA KUCIIOT. P aktuBHOCTH MetaiioB H. H. bekeroBa. [TonyueHnne KucIor.

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

['eneTnyeckas CBSA3b MEXKIy KIIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEICICHUE COAECPKAaHUSI KHUCIOpPOJa B BO3AYyXE, IOJIy4YEHHUE,
coOupaHme, paclio3HaBaHWE W HM3yYEHUE CBOWCTB KHCIOpOJa, HAOIIOJACHHE B3aMMOJCHCTBUS
BEIIECTB C KHCIOPOJAOM M YCJIOBHSI BO3HHUKHOBEHHUS M MpEKpalleHusi ropeHus (moxkapa),
O3HAaKOMJIEHHE C oOpa3llaMH OKCHJIOB W OIMCAHHE WX CBOICTB, TMOJy4d€HHE, coOupaHue,
pacro3HaBaHME€ W U3YYE€HHE CBOWMCTB BOJOpoja (TOpeHue), B3aUMOJCHCTBHE BOJOpPOAA C
okcunomM menu (II) (BO3MOXKHO HMCHOJIB30BAaHUE BHACOMATEPUATIOB), HAOIOACHUE 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.

Iepuoauveckuii 3akon u Ilepuoguyeckas cucrema xXumMmudeckux 3Jjiementos /. 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 OKCUBI U THIPOKCUIBL.

[lepnonnueckuit 3akoH. Ilepuonnueckass cucrema XuMudeckux dnemeHToB /[[. M.
MenneneeBa. Kopotkonepuognas u iuHHONepuoaHas (opmsl Ilepuoanueckoil cucteMsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3HUECKUNA 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
ITepuoanueckoint cucreme JI. 1. Menzaeneesa.

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

3nauenne [lepuogmyeckoro 3akoHa wu [lepuoamdeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB JJIs1 pa3BUTHS HaAyKU U NpakTuku. [1. 1. MenieneeB - yueHbId U TpaxaaHuH.

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 EeCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK 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, aTroM, JJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHWJ, 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 HW3MEHEHHMHU 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 KPUCTAJUIMYECKUX DEILIETOK,
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
OKHCIICHUSI XMMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO y4YacTHUIO KaTajauzaropa). DK30- U
HHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonatue o ckopocTu XxuMuueckoil peakuuu. [TonsTue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHAaTne o0 XuMHueckOM paBHOBecHH. DakTOpbl, BIMAIOIIAE HAa CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENBHO-BOCCTAHOBUTENIbHBIE PEaKIMH, 3JIEKTPOHHBIH OalaHC OKUCIUTENIBHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
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 noHHOTO 0OMeHa. Y CJIOBUS MPOTEKAHUS PeaklUii HOHHOTO 0OMeHa, MOJIHbIE U
COKpAIllCHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHUI M COJEe B CBETE
OpeCcTaBIeHU 00 3JIeKTpOJUTHUYECKON aucconuanuu. KadecTBeHHblEe peakIMi Ha HOHBI.
[TonsiTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSMU KPHUCTAUNIMYECKUX 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.



HemeTtannbl U X coeTUHEHUS

OObmias xapaktepucThka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucieHus. CTpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB - TaJIOTCHOB.
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-uoH. Haxoxnenue
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 CTPOSHHSI aTOMOB,
XapaKTepHBbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupone, Qusmdeckue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue U XUMUIECKHEe
CBOICTBa, Mmony4yeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NUYECKUE U XUMHUYECKHUE 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.

OOmast xapakrepuctuka 37eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS 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
(O6eH3uH), UX POJb B OBITY U MPOMBINUICHHOCTH. [ToHSATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrJIeBoJax - M MX 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€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHWYECKUX BELIECTB, CBOWCTB COJSHOM  KHCIIOTBHI,
IPOBEJCHNE KAueCTBEHHBIX peakUUid Ha XJOPUI-UOHBI M HAOMIOJEHHE MPHU3HAKOB HX
NPOTEKaHUS, OMBITHI, OTpaXkaroliue (U3NYecKHhe M XUMHUYECKHE CBOMCTBA TaJloT€HOB M HX
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 coeauHEHWH (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), OOpa3laMu
a30THBIX M (GocPOopHBIX ynOoOpeHHid, monydyeHue, coOupaHue, paclo3HaBaHHE M H3Iy4CHUE
CBOMCTB aMMHaka, IPOBEJCHUE KAUeCTBEHHBIX pPEaKIMii 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 INIPOTHMBOrasa, IOJy4yeHHue, CcoOupaHue,
pacro3HaBaHUE U W3yYEHUE CBOMCTB YIJIIEKUCIIOTO ra3a, IpOBEJECHNE KaueCTBEHHbIX pEeaKIuil Ha
KapOOHAT W CHJIMKAT-UOHBI M W3y4YeHUE TPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPONYKUHUEH CHUIMKATHOW IMPOMBIIIJIEHHOCTH, PEHIEHUE SKCIEPUMEHTAIbHBIX 3a/lad IO TeMe
«BaxkHenmme HeMeTaluIbl U UX COCIUHECHUS».

MeTaJuibl M UX COeIMHEHUS

OOmiasi XapakTepuCTHKa XUMHUYECKHX OJJIEMEHTOB - METAJJIOB HAa OCHOBAHHUU WX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenaeneeBa u crpoenus
atoMoB. CTpoeHue MeTayioB. MeTalauyeckass CBSI3b M METaJNIMYecKas KpUCTalIndecKas
pemieTka. DJIEKTPOXMUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MUecKue U XUMHUYECKHUE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTayjIoB. [oHsATHE O KOPpO3UM METAIOB,
OCHOBHBIE CITOCOOBI 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
KaIbIHs (OKCUI, THIPOKCHI, CONN). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

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 MCIIOJIb30BAaHHE BUACOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKee3a B
KHcIoposie  (BO3MOXKHO — HCIOJNB30BAaHHE  BUACOMATEpUATIOB), MPU3HAKOB  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
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk WU
MOHSTHM, SBIISIOLINXCA 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 3(P(EKT, TEXHOTIOTHSL, MATEPHAIIBL.

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, KPUCTAJUIMYECKAs PpEIIeTKa, CIUIaBbl, (U3WYECKHE BEIMYHHBL,
€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 XHMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTpONCTBE MHpa 1 0OIIECTBA;

2) TPaXKIAHCKOr0 BOCIIUTAHUS:

- MPEICTABJIEHHUS O COIMAIBHBIX HOPMaxX M IMPaBUJIaX MEKIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOINECTBEHHO IIOJI€3HOW, 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 MMOCIEICTBUIN MOCTYITKOB;

3) UEHHOCTH HAYYHOIO MO3HAHMSI:

- MHPOBO33PEHYECKHE TPEACTABICHUS O BEIICCTBE W XHUMHUYECKOW peaKIinu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKM M COCTABIIAIOIIAE OCHOBY JUIS
NOHUMAHHUs. ~ CYINIHOCTH  HAy4YHOW  KapTHHBI ~ MHpa, MpEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsS MPHUPOJbI, B3aMMOCBA3SX YEJIOBEKA C MPHPOIHON CPEIoi, 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 YATATENILCKON KYJIBTYPBI, 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 TNPAKTHUYECKOMY H3yYEHUIO NpOodeccHii W Tpyaa pa3IMyHOTO 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 TI100aIbHOTO XapaKTepa SKOJOTHYECKUX POOJIeM U MyTeil X peleHus
MOCPEJICTBOM METO/I0B XUMHH, SKOJIOTUYECKOT'O MBIIIICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIBbHOM MPAKTHKE.

MeTanpeamMeTHblie pe3yJabTaThl

B cocraBe MmeTtanmpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAUYUMBIE A (POPMHPOBAHUS
MHUPOBO33pEHHUsST OOIICHAYYHBIC MOHATHS (3aKOH, TCOPUS, MPUHITUI, THUIOTEe3a, (aKT, CHCTEMA,
MPOILIECC, IKCTIEPUMEHT U JPYTOe.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
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 YHMBePCcAJIbHbIE YUeOHbIE AelCTBUS

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-CIIEJCTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHbBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

- yYMEHHE TPUMEHATb B TMPOLECCe TO3HAHUA TOHATUSA (IpeIMETHbIE U
METalnpeAMETHBIE), CHUMBOJMYECKHE (3HAKOBBIC) MOJENH, HCIOJBb3yeMble B  XUMHUH,
MpeoOpa3oBhIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJAEIBHBIC MPEACTABICHUS - XUMHUYECKUN
3HaK (CMMBOJI DJIEMEHTA), XUMHUUYEcKass (opMyina M ypaBHEHHE XHUMHYECKON pEeakIuu - TpU
pelieHnr yueOHO-TI03HaBaTeNbHBIX 33/1a4, C YU€TOM 3TUX MOJIENbHBIX MPEACTABICHUN BBISIBISATH
W XapaKTEepPU30BaTh CYIECTBEHHBIC MPU3HAKA M3Yy4aeMbIX OOBEKTOB - XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIIECCAX U SIBJICHUSIX.

basoBble ucciienoBare/ibCKie JeHCTBUA:



- YMEHHUE UCIO0JIb30BaTh [TOCTABJIEHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA MIO3HAHMS, a
TaKKe B KadyecTBE OCHOBBI Ul (POPMHMPOBAHUS TMIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

- IpuoOpeTeHue OIbITa M0 IUIAHUPOBAHUIO, OPraHU3allMK U MPOBEJCHUIO YIEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM MPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOI'O OIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O IPOJEIaHHON padoTe.

Pa6ora ¢ nndopmanmeii:

- YMEHHE BBIOMpaATh, aHAIM3UPOBATh M HWHTEPIPETHUPOBATH WH(POPMALUIO PA3IUYHBIX
BUJOB U (OPM MpeICTaBICHUs, MOJy4yaeMyl U3 DPa3HbIX HCTOYHUKOB (Hay4yHO-IOIYJspHas
JaUTEepaTypa XHMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

- yYMEHHME IMpPUMEHATHh pa3jMYHble METOJbl W 3allpoChl IpPU IOMCKE U OTOOpe
UHPOPMALIUM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX IS BBINOJIHEHUS Yy4YeOHBIX U
MIO3HABATEJBHBIX 33/1a4 OIPEJICIIEHHOTO THIIA, TPUOOPETEHNE ONbITa B 00JIACTH MCIOIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUMHM,  OBJAJEHHE  KYyJIbTYpPOM  aKTMBHOIO
UCTIOJIb30BAaHUSl PA3IMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpPATh ONTHMAIBHYIO
dopmy mnpexacraBieHUs HHPOPMALMU M WUIOCTPUPOBATh pelIaeMble 3aaud HECIOKHBIMU
cXeMaMH, ArarpaMMamMH, ApyruMu Gopmamu rpaduki ¥ UX KOMOMHAITUSIMH;

- YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh B IIpoliecce yueOHON U HCcCIe10BaTeNbCKOM
JeSITeILHOCTH WH(POPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJILCKOT0 XO35HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUA:

- YMeHMs 3a/laBaTh BOIIPOCHl (B XOA€ auajora M (WiM) AUCKYCCHM) IO CYIIECTBY
oOcyxxgaeMoil TeMbl, (OpPMYIMpPOBaTb CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
HPEeUI0KEHHOH 3a/1a4H;

- YMEHMsI IMpPEJICTaBIATh IOJYYEHHbIE PE3yJbTaThl IO3HABATEJIbHON NESATENBHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; AeJaTh MPE3EHTALUIO Pe3yIbTaTOB BHIIOIHEHUS XUMUYECKOTIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITa, JaOOPAaTOPHON pabOThl MO MCCIECTOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

- YMEHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HAaBaTEIbHON
U MCCIIEI0BATENBCKOM JIeITENbHOCTH MPH PeIICHMH BO3HUKAIOIIMX MTPOOJIEM Ha OCHOBE yueTa
OOLINX MHTEPECOB U COTJIACOBAHUS MMO3ULIUH (00CYX1eHUsl, 0OOMEH MHEHMSIMH, «MO3TOBBIE
LITYPMBI», KOOpAUHALIMS COBMECTHBIX JIEHCTBUH, ONIPEIEICHNE KPUTEPHUEB 110 OLIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

- YMEHHE CaMOCTOATEIbHO ONPENENATh LEeNH JeSTEIbHOCTH, IUIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO AEATEIbHOCTb,
BbIOMpaTh Haubonee 3((eKTHUBHBIE CIOCOOBI pelleHus Y4eOHBIX W IMO3HABATEJIbHBIX 3a/ad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTHPOBAaTh IPENJIOKEHHBIM aJITOPUTM JIEHUCTBUN INpU
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.

IIpenmeTHbIe pe3yabTaThl

B cocraBe mnpeameTHBIX pe3yabTAaTOB IO OCBOEHHUIO O0053aTENbHOIO COAEpKaHMUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJaroluMucsl Hay4yHble 3HAHHUS, YMEHHMS W CHOCOObI JIeHCTBUH, crenudpuyeckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJYYEHHI0 HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAILIUSX.

K xonuy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y O0OYUYaIOIIUXCSl YMEHUI:

- PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJEKYIa, XUMUYECKUN
AIIEMEHT, TPOCTOE BEUIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJIsIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KACJI0Ta, OCHOBAHHUE, COJIb, DJIEKTPOOTPULIATEILHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKast



peakuus, KiIacCU(pUKAIM PEaKLUUi: peakMy COSAMHEHUS, PEAKLIUU Pa3lIoKECHHS, pPEaKIUH
3aMEIIeHMs], Peakiiuu 0OMEHa, K30- M SHIOTEPMUUECKHIE PEAKIIUH, TETUIOBOM dPIEKT peakiuu,
PO aToMa, JEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, paiuyc aroMa, XMMUYecKas CBS3b,
NoJIsIipHasl U HEMOJsipHas KOBaJEHTHas CBS3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpal|s) B pacTBOPE;

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

- HCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIHMKY JUIsl COCTaBiieHUs (OpMyNl BEHIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

- ONpENENATh BaJCHTHOCTb aTOMOB AJIEMEHTOB B OMHApHBIX COEJUHEHHSIX, CTEIEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEINHEHUSX, IPUHAITIE)KHOCTh BEIIECTB K OIPEAECICHHOMY
KJIacCy COeAMHEHMM 1o QopmyiaMm, BUJ XUMHYECKOW CBs3M (KOBaJeHTHAs W HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

- packpeiBaTh cmbica [lepuognueckoro 3akona J[. . MenzeneeBa: 1eMOHCTPUPOBATH
[OHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX I1OJIOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

- ONWCHIBATH M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHas moArpynmna (A-rpymma)» u «mododHas
noarpynna (b-rpymmna)», Manble U OoNblINE NEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOPHIE
umerotes B tabnuue «lleprmoanueckast cuctema xumudeckux snemMentoB [[. M. MenaeneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMUYECKUX JJIEMEHTOB (COCTaB M 3apsif
spa, 001Iee YICIIO IIEKTPOHOB U PACHIPEICNICHHE UX MO AIEKTPOHHBIM CIIOSIM);

- KIacCU(PUIIMPOBATh XUMHUECKUE SJIEMEHTHI, HEOPraHUUYECKUE BEIECTBA, XUMHUECKHE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

- XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOWCTBA BEIECTB Pa3IHMYHBIX
KJIACCOB, MOATBEPXkAasl ONMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIHX
XUMHUYECKHX PEaKIIHii;

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

- BBIYUCJISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PacueThl 0 YPABHEHUIO XUMUYECKON PEAKIUH;

- IPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON NEATEIBHOCTH - aHAJIU3 U CHHTE3,
cpaBHEHHE, O0000IIeHHe, CHUCTEMaTU3alMI0, KIACCU(UKAIMIO, BBISIBIEHWE IPUYUHHO-
CJIEICTBEHHBIX CBA3EH - U1 U3yUEHUS CBOMCTB BELECTB U XMMUYECKUX PEAKLIUH, €CTECTBEHHO-
HayyHbl€ METOJbl IO3HAHUS - HaONIO/IEHHWE, W3MEPEHHE, MOJEINPOBAHUE, SKCHEPUMEHT
(peasbHBIN M MBICIICHHBIH );

- cJlenoBaTh TpaBUaM TOJb30BAaHUS XHMHUYECKOW TMOCYIOW U J1abopaTOpHBIM
o0opyIoBaHMEM, a TakKe INpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB IO MOJIYYEHHIO U
coOMpaHIo ra3000pa3HbIX BEUIECTB (BOXOPOJA M KHUCIOPOAA), IPUTOTOBIEHHUIO PAaCTBOPOB C
ONpPEAECICHHON MacCOBOM JOJIEM pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 110 PACO3HABAHMIO PACTBOPOB ILEJIOYEH M KHCIOT C HOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IPYTHUe).

K xoniy oOyueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JTOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX NOHATHUN: XMMHUECKHUH DJIEMEHT, aToM,
MOJIEKYJa, HOH, KAaTHOH, aHHOH, IPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJICHTHOCTH,
IIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKlUMs, XUMHYECKas CBA3b,
TEII0BOM 3P PEeKT peakiiu, MOJb, MOJISIPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, Karajau3aTrop, XMMHUYECKOoe
paBHOBecHe, oOpaTHUMble M HeoOpaTHUMble pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBIEHHUE, aAJUIOTPOIMS,
aM(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJIEHTHAsl, MOHHAsI, METAJUIMUECKasi), KpUCTaITHYecKast



pelieTka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKUMH, MpeneiabHO
nonyctumas konueHtpanus [1JIK BemecTBa;

- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHM U NPUMEHSTH 3TU
MOHATUS MTPU ONMCAHHMM BEILECTB U UX MPEBPAICHU;

- WUCMOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (OPMYIN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

- ONpENeNATh BAJICHTHOCTb W CTENEHb OKHUCIEHUS XHUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSX pa3JIMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K OINPEACICHHOMY KIaccy
COeMHEHUH mo GopMyrnaM, BUJ XUMHYECKON CBS3U (KOBAJCHTHAs, MOHHAs, METAJNINYECKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij MOHAa MO XUMHUYecKoi ¢opMmyle, XapakTep cpeabl B
BOJHBIX pAacTBOpaXx HEOPraHMYECKUX COEAMHEHUH, THUN  KPUCTAUIMYECKOM  pELIeTKU
KOHKPETHOI'O BEILIECTBA;

- packpsiBaTh cMbIica [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepH30BaTh TaOIuuHyl0 Gopmy Ilepuonnyeckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas MoArpynmna (A-rpymma)» U «1no0o4yHas
noarpynna (b-rpymnmna)», Manble W OOJbIINE MEPUOMAbI, COOTHOCUTh 0003HAYEHHSI, KOTOpPbHIE
UMEIOTCS B NEPUOJMYECKOM TaOyuIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB M 3apdll spa, oOIlee YnCiIo 3JIEKTPOHOB M paclpesielieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajlblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

- KJIacCU(PHUIMPOBATH XUMHUECKHUE DJIEMEHTHI, HEOPTaHMUECKHUE BEIIeCTBA, XUMHUYECKHE
peakiuu (10 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TeryioBoMy 3ddekry, mo
WU3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

- XapakTepu3oBaTh (OMUCHIBATh) OOHIME W CIEHU(PUYIECKUE XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/asl ONMKUCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIH;

- COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTUUECKON TUCCOLMALMN KUCIIOT, WEN0YEeH U Coel,
IIOJIHBIE M COKpAILCHHbIE YpaBHEHUS peakUuil HOHHOIO OOMEHa, YpaBHEHUs PpEaKLUi,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHU Pa3IMYHBIX
KJIACCOB;

- pacKphIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

- IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHMSI, BO3MOKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

- BBIUUCJIITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 10 (popMyrie COeAMHEHNs, MACCOBYIO JIOJIIO BEILIECTBA B PacCTBOPE,
IIPOBOAMTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIIUY;

- co0moparth MpaBuia TOJb30BaHUS XUMHUYECKOM IMOCYJOW M J1abopaTOpPHBIM
000pyI0BaHUEM, a TAaKXKe MpaBuiia OOpalleHHsl C BELECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBINOJHEHUIO J1A0OPAaTOPHBIX XMMHMYECKHUX ONBITOB IO TMOJYYEHHI0 M COOMpaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa M YIJIEKHCIIOro ra3a);

- IPOBOJUTH PEaKLUH, MOATBEPHKAAIOIINE KaYECTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IyTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUI-UOHBI, KATHOHBl AaMMOHMSI M HOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

- NPUMEHSTh OCHOBHbBIE ONEPALUU MBICIUTEILHON NEATENbHOCTH - aHAJIM3 U CHHTE3,
cpaBHeHHe, 0000IIeHre, CUCTEMAaTHU3alllI0, BhISIBICHHE MPUUYMHHO-CIICACTBEHHBIX CBs3eH - JUIs
M3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIINI, €CTECTBEHHO-HAayUYHbI€ METO/IbI TIO3HAHMUS -
HaOJr0IeHNe, H3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U MBICIICHHBIH).

TemaTuuyeckoe nIaHMPOBaHUE

8 kiacce
Ne | HammeHoBaHmue pazzienoB KoanyecTBo yacos DOnexTpoHHbIE (ITUPPOBLIC)
/1 Y TE€M TIPOTpaMMbI Bcero | Kontpon | Ipaxtnu 00pazoBaTebHBIE PECYPCHI
BHBIC CCKHUC




paboTel | paboThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

1.1 | Xumus - BakHasi 00JacTh 5 2 bubnuorexa HOK
€CTEeCTBO3HAHUS u https://m.edsoo.ru/7f41837
MIPAaKTHYECKOU c
JeITEIbHOCTH YeJIoBEKa

1.2 | BemectBa U XUMHYECKHE 15 1 bubnuoreka HOK
peakiuu https://m.edsoo.ru/7f41837

C
Utoro no pazneny 20

Pa3zgen 2. BaxxHelilme npeacTaBuTe/ il HEOPraHUYeCKUX BeleCTB

2.1 | Bo3ayx. Kucnopon. 6 bubmuoteka LHOK
[TousTre 06 okcumax https://m.edsoo.ru/7f41837
c
2.2 | Bogopon. Ilomstue o 8 1 1 bubmuoteka HOK
KHCJIOTaxX M COJIAX https://m.edsoo.ru/7f41837
c
2.3 | Boxma. PactBopsl. [TonsaTue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837
c
2.4 | OCHOBHBIE KJIACCHI 11 1 1 bubnuorexa [{OK
HEOPraHUYeCKUX https://m.edsoo.ru/7f41837
COECIMHEHU I c
Wroro no pasneny 30

Paznea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckasi cucreMa XHMHYECKHX 31eMeHTOB /1.
H. MenaeneeBa. CTpoeHne aToMoB. XuMH4YeCKas CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIC PEaAKIHHU

3.1 | [lepuoanueckuii 3aKoH H 7 bubnuoreka HOK
[Mepuoauyeckass cucrema https://m.edsoo.ru/7f41837
XUMHUYECKUX 3eMEHTOB Jl. c
N. Menneneesa. CtpoeHue
aTroma

3.2 | Xumuueckas CBSI3b. 11 2 bubnmmoreka LHOK
OKHUCIIUTENBHO- https://m.edsoo0.ru/7f41837
BOCCTAHOBUTEJIHHBIE c
peakiuu

Hroro no pazneny 18 bubmuoreka [IOK

https://m.edsoo.ru/7f41837
C
OBUIEE KOJIMYECTBO 68 6 5
YACOB T10 I[TPOT'PAMME
Bce npakTudeckne paboTsl OlEHOYHBIE.
9 kiace
Ne | HammenoBaHue pa3ziesnoB KonnuecTBo yacos DneKTPOHHbIE
n/n 1 TEM NpOrpaMMbl Bcero | Kontpon | IIpaktuu (urdposbie)
bHBIC eCKHe o0Opa3oBaTenbHbIC
paboTel | pPabOTHI pecypcehbl

Pa3nen 1. BemecTBO M XMuMU4ecKHe peakuuu

1.1 | IToBTrOopeHnue u 5 1 bubnuoteka HOK
yriayoneHue 3HaHU https://m.edsoo.ru/7f41a63

OCHOBHBIX pa3/iesioB Kypca
8 KJacca

6
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636

1.2 || OcHOBHEBIE 4 bubnuorexa LHOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a63
XUMHAYECKHX PEaKIHi 6

1.3 | DnekTponuTHYEeCcKas 8 1 bubnamoreka LIOK
JTCCOIIHAITHUS. https://m.edsoo.ru/7f41a63
XWMHYECKUE pEeaKIuu B 6
pacTBopax

Utoro no pazneny 17

Pa3gen 2. HeMeTa/JILI M UX CO€IHHEHUS

2.1 | OOmiass  XapaKTepHUCTHKA 4 1 bubmnoreka HOK
XUMHAYECKHX  3JICMEHTOB https://m.edsoo.ru/7f41a63
VIIA-rpynnst. ['agorenst 6

2.2 | OOmiass  XapaKTepUCTHKA 6 bubnuorexa LHOK
XUMHAYECKHX  3JICMEHTOB https://m.edsoo.ru/7f41a63
VIA-rpynnel. Cepa u ee 6
COCTUHEHUS

2.3 | O6mas  xapakTepucCTHKa 7 1 bubnuoreka [MIOK
XUMHAYECKHX  JJIEMEHTOB https://m.edsoo.ru/7f41a63
VA-rpynmsl. Asor, 6
dbochop 1 UX COSTMHCHUS

2.4 | Obmas  xapaKTepUCTUKA 8 2 Bubmnoreka HOK
XUMHUYECKHX  JJIEMEHTOB https://m.edsoo.ru/7f41a63
IVA-rpynmer. Yrnepon u 6
KpEeMHUI ux
COCITUHEHUS

Wroro mo pazueny 25

Pa3znea 3. Merajlibl M UX COeIHHEHHS

3.1 | O0mue CBOMCTBa 4 bubnuoreka HOK
METaJLIOB https://m.edsoo.ru/7f41a63

6

3.2 | Baxneiimme weramisl u | 16 2 bubnuorexa [HOK

UX COCTUHEHUS https://m.edsoo.ru/7f41a63
6

Wroro no pasneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 | BemiecTBa U Matepuaibl B 6 bubnuoreka [HOK
KU3HH YeJIOBEKa https://m.edsoo.ru/7f41a63

6

Hroro mo pazueny 6

OBILEE KOJIMYECTBO 68 7

YACOB I10 I[TPOTPAMME

Bce mpakTuueckue paboThl OLICHOYHBIE.

Yuer nporpaMmMbl BOCIIUTAHUA
NpH pa3padoTKe TeMATHYECKOI0 IVIAHNPOBAHUS Y4eOHOr0 npeamMera «XuMHs»

JImanoctabie YV /]
OTpa)karoT
TOTOBHOCTH
o0yJaromuxcs
PYKOBOJICTBOBAThCS
CHUCTEMOM
TTO3UTUBHBIX

Omnpenensercs B mporecce pa3padboTku dopmbl
CIIEHapHs KaXKI0r0 ypoKa BOCTIHTHIBAIOIIUX
BocnuteiBarommii OO6pa3zoBaTenbHbIC y4€OHBIX 3aHATUH
MOTEeHIIUAT TEXHOJIOTUHI
CoJIepKaHUs
y4eOHOT0 npenMeTa
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LIEHHOCTHBIX

OpUEHTALUN u
pacIMpeHue  OIbITa
JEATEIbHOCTH Ha €€
OCHOBE M B IIpoLieCcCe

peanu3anuu
OCHOBHBIX
HaNpaBJICHUN
BOCIIUTATEIbHON
NEeATEIbHOCTH B
YacTH:
TPaKIaHCKOT O, Bocniuranne IIpoekTHas Cemunap
MaTPpUOTHYECKOT O IPAXKJAHCTBEHHOCTU | TEXHOJOTHS, «Poccuiickue
BOCIIUTaHUS u KENC-TEXHOJIOTUH, YUEHBIE - XUMHUKU»
(camoompeznenenue / | maTpuoTU3Ma Ha IIOCTaHOBKA u
MMaTPUOTHU3M, MpUMEPAX KU3HU U pelieHne y4eOHbIX
IPAXKJAHCTBEHHOCTh, | ACSATEIbHOCTH 3azay.
couuanbHas POCCUICKHX y4deHbIX, | IloctanoBKa 1
COJIUJIAPHOCTB ) BHECIIIHUX OOJIBIION pelieHne y4eOHbIX

BKJIaJl B pa3BUTHE 3a1a4

XUMUU
TPYAOBOTO dopmupoBaHue Texnonoruu becena
BOCIIUTaHUs, Hay4HOU KapTHUHBI IPOOJIEMHOTO «Baxnenmue
LIEHHOCTH HAYy4HOIO | MUpa, BJIaJICHUE oOyueHus, OTKPBITUS B
ITO3HAHMS KYJIbTYpOH, nH(pOpMaLIUOHHEIE, 00J1aCTH XUMHU
(cMbIciooOpa3oBaHUE | CO3IAHHOM BOKPYT KPUTUYECKOTO
/ TpyA ¥ TBOPYECTBO, | MpeIMeTa XUMHUS. MBIILICHHUS,

HayKa)

Y4authcs co31aBaTh
yCIOBUS
MIPOSIBIICHUS,
IMOKCKa, 00OMeHa,
OTKPBITHS CMBICIIOB

IIOCTaHOBKa "
pCUICHUC y‘le6HHX
3aga4

o0OyJarmuMucs
JTyXOBHO- Bocnuranue 3noposbecoeperatomiy | ConupanbHas
HPaBCTBEHHOTO, 9KOJIOTUIECKOTO e, aKIs
9KOJIOTHYECKOTO CO3HaHUA, nejaroruka «CoOepexem
¢buznIecKoro OTBETCTBEHHOE COTPYAHUYECTBA, MPUPOTY
BOCIIUTaHMS, OTHOILICHHE K CBOEMY | IIOCTaHOBKA U POIHOTO Kpasi»,
bopmupoBaHus 3II0POBBIO, pereHne yueOHbIX BUPTYyaJIbHAs
KYJIBTYPBI 3/10pOBbS U | IOTPEOHOCTD B | 3a1a4 IKCKYpCHS
HMOIMOHATBHOTO aAKTUBHOM " «XUMHUYECKUE
Onaromnony4us, 3JI0pOBOM obpaze JJIEMEHTBI»
JMYHOCTHBIE KHU3HH, OTKa3z oOT
pe3yJbTaThl, BPEIIHBIX MPUBBIYEK
oOecreunBaroe
aJlanTaluio
oOyyaromerocs K
U3MEHSIOMINMCS
YCIIOBHSIM
COLIMAJIbHOU u
MIPUPOJTHOM CpeJIbl,
(HpaBCTBEHHO-
ATHYECKAs
OpHUEHTALM /
pHUpoa,

YeJI0BEYECTBO,




3/10pOBBIii o0pa3
KU3HH)
Moaynu nporpaMmMmbl BocnuTeiBaronuit OO6pazoBaTenbHBIC Dopmbl
BOCIIUTAHUS MOTEHIIHAT TEXHOJIOTHH BOCITUTHIBAIOIINX
coJiepKaHus y4eOHBIX 3aHATUI
yueOHOro npeaMera
[Ipodunaktuka u | @opmMupoBaHue 3nopoBrecoeperaro | [Ipoekt «Xumusa B
0€301acHOCTh COIIMAIBHO I e, JKU3HU YETIOBEKa
01100psieMoro neaaroruka
MOBEJICHUS, PA3BUTHUE | COTPYIHUYECTBA
HABBIKOB
camopedIieKcu,
CaMOKOHTPOJIA,
YCTOMYMBOCTH K
HEraTUBHBIM
BO3JICHCTBUSM,
rpyNIoBoOMy
JIABJICHUIO
ConuanpHoe Bocnuranue TexHosmornu Bupryanbnsie
MapTHEPCTBO oOyJaromuxcs, POOIEMHOTO HKCKYPCHH B MYy3€HU
HalleJICHHBIX Ha | o0yueHus, TEXHUYECKUX BY30B
npeoOpa3oBaHue uHpopmanvonusle, | Poccun
OKPY>KaloIero KPUTUYECKOTO
collMyMa, TO3UTUBHOE | MBIIIJICHHUS,
BO3/ICHCTBHE Ha | meJaroruka
COIMATBHOE COTPYAHHUYECTBA,
OKpYXKECHHE r'yMaHHO-
JTUYHOCTHAS
texnojorus III. A.
AMOHOIIIBUIN
[Tpodopuenrtanms [IpodeccuonanpHOE IIpoekTHas Kondepenmms
CaMOOIIpENETICHUE, TEXHOJIOTHS, KeHc- | «XHUMUS B
MO3UTUBHBIA  B3TJIAJ | TEXHOJIOTHH, npodeccusix
Ha TPy MOAYJIbHas Oymymiero»
TEXHOJIOTHS,
TEXHOJIOTHS
CMEIIaHHOTO
00y4YeHHs

B (I)C,I[epaJ'ILHHX U PCTUOHAJIBHBIX MpoHeAypax OLNCHKU KadeCTBa O6pa30BaHI/I$I

HCIIOJIB3YCTCA

nepeyeHb

(kogudukaTop) pacmpeneleHHbIX M0 KJaccaM MPOBEPSIEMBIX

TpeOOBaHUI K pe3ylbTaTaM OCBOECHHS OCHOBHOHM 0Opa3oBaTeNbHOW NPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs U JIEMEHTOB COICPKAHUS 110 XUMHUU.

IIpoBepsiemble TpeGOBaHUS K pe3y/1bTaTaM OCBOECHHMS OCHOBHOM
o0pa3oBare/bHOM nMporpammsl (8 kiacc)

Kogn
MIPOBEPSIEMO
ro
pe3ynbpTaTa

HpOBCpHCMHC MNPEAMCETHBIC PC3YJIbTAThl OCBOCHUS OCHOBHOM O6pa30BaTCHLHOﬁ

MPOTrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs

1 ITo Teme: ((HepBOHaanBHBIe XUMHUYCCKUEC ITOHATUS)




11

pacKpblBaTh CMBICII OCHOBHBIX XUMHUYECKHX TMOHSITHI: aToM, MOJEKYIa,
XUMUYECKUM DJIEMEHT, IMPOCTOE BEIIECTBO, CJOKHOE BEIECTBO, CMECh
(omHOpOIHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas H
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBas
JIOJIS. XUMUYECKOI0 2JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00bEeM, XUMHUYECKas
peakius, Kiaccu(UKamMs ~— PEAKIM: PEakIuu  COCIUHEHUsS, pPeaKluu
pa3oKEeHUs, peaKkIK 3aMeIICHUs], peaKlIui 0OMeHa, K30~ U SHIAOTEPMHUUYECKUE
peakiuu, TeraoBod 3(QeKT peakuuu, pacTBOpP, MaccoBas JOJSI BEIIECTBA
(mpoleHTHAs KOHILIEHTpalKs) B pacTBOpE

1.2 WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATUN U TMPUMEHSATH
9TH MOHSATHUS NPU ONKMCAHUYU BEUIECTB U UX MPEBpallleHUN

1.3 UCIOJIb30BAaTh XUMHUUECKYIO CUMBOJIHUKY JIsi COCTaBJICHHUS (POpPMyI BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEaKIUi

14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAaCChl BEIIECTB, TOCTOSIHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHOTO yU€HUsl, 3aKoHa ABOTaapo

1.5 OTIpEETSATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX

1.6 KJ1acCu(UIIUPOBATh XUMUYECKHE PEaKIMH (110 YHCITY ¥ COCTaBYy y4acTBYIOUIMX B
peaKkuu BEHIeCTB, 0 TEIIOBOMY 3h(DeEKTy)

1.7 BBIYUCIIATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYUCIISTH MAaCCOBYIO JIOJTI0 XUMUYECKOTO 3JIEMEHTA M0 POpMYyJie COSANHECHHUS,

1.9 BBIUUCIISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 NPUMEHSTh E€CTECTBCHHO-HAyYyHbIE METOABI MO3HAaHWSA - HaOJIIoAeHueE,
U3MEpEeHue, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeasIbHbIA U MBICIIEHHBIN)

2 ITo Teme: «Baxnenmme npeIcTaBUTENIM HEOPTaHUYECKUX BEIIECTBY

2.1 pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSATHH: OKCHJA, KHCJIOTa,
OCHOBaHUE, COJIb

2.2 OTIPENIeNIATh MIPHHAIJICKHOCTh BEIIECTB K ONPEACICHHOMY KJIacCy COCIMHEHUH
1o opmynam

2.3 KJIaCCU(UIUPOBATH HEOPTaHUYECKUE BEIIECTBA

2.4 XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
pa3NMYHBIX KJIACCOB, IOJATBEPXKAas OINKCAHWE NPUMEPAMU MOJICKYISPHBIX
YpaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEaKINi

2.5 MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH TPOTEKAHUSI XUMHUYECKUX TPEBPAIICHUH B Pa3ITHIHBIX
YCIIOBHUSAX

2.6 ClIeZIoBaTh IpaBHJAM TMOJB30BAaHHUS XHMHYECKOH MOCYIOol W J1abopaTOpPHBIM

000pyZ0BaHUEM, a TaK)Ke MpaBUiIaM OOpallleHHs C BEIIeCTBAMH B COOTBETCTBUU
C HUHCTPYKOUSAMHU I10 BBIITOJHCHHIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO
MOJTyYEHHUI0O M COOMpaHHMIO Ta3000pa3HBIX BELIECTB (BOAOPOAA U KHCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHON MAacCOBOW JOJIEH PacCTBOPEHHOIO
BELIECTBA, IIJJAHUPOBAaTb M TPOBOJAUTH XHMHUYECKHUE JKCIEPUMEHTHI 110




pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIbI0 HHAWKATOPOB
(makmyc, ¢peHondranent, METUIOPAHXK U APYTHE)

2.7 MIPOBOJIUTH PACUEThI IO YPABHEHUIO XUMUYECKOUN pEeaKInu
3 ITo teme: «llepuommueckuii 3axkoH u llepuoguyeckas cucTeMa XHMHYECKHUX

snementoB JI. W. MenneneeBa. CrpoeHue aroMoB. XUMHYECKasi CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI

3.1 pacKpbIBaTh  CMBICI OCHOBHBIX XMMHYECKHMX IIOHATHUM: sJpO  aroma,
JNIEKTPOHHBIA CIIOW aToMa, aroMHas OpOWTaNb, Paguyc aroMa, XUMHUYeCKas
CBA3b, MOJSPHAS U HEMOJSPHAs KOBAJICHTHASI CBSA3b, DJIEKTPOOTPULIATEIBLHOCTD,
WOHHAs CBSI3b, MOH, KATUOH, aHUOH, CTETICHb OKUCIICHUS

3.2 KJIACCU(UITUPOBATH XUMUYECKUE IIEMEHTBI

3.3 ONMCHIBAaTh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuomnueckoit cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs nmoArpynna (A-rpyrma)y»
u «obounas noarpymnmna (b-rpymnmna)y, «Mansie» u «00ibIIrey MepruoIbl

34 packpsiBaTh  cmbici  Ilepmoamueckoro 3axkona [, WM. Mengeneesa:
JEMOHCTPUPOBAaTh  MOHUMAHHE  NEPUOJUYECKOM  3aBUCHMOCTH  CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoJjoxkeHus B [lepuoauueckoit cucreme

3.5 COOTHOCUTH O0O3HaueHusi, KOTopble uMeroTcss B Tabnune «llepuoanueckas
cucrema xumuueckux dnemeHtoB . WM. MengeneeBa» € 4YUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsf
siipa, O0IIIee YHUCIIO SJEKTPOHOB U PACTIPECIICHUE UX T10 3JIEKTPOHHBIM CJIOSIM)

3.6 OTPEIEIATh CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUIX

3.7 OTIPEETISATh BUJ] XUMUYECKOU CBSI3U (KOBAJIGHTHAS M HOHHAS) B HEOPTaHUYECKUX
COCJIMHEHHSIX

IIpoBepsiemble 3JiIeMeHTBI coaeps;kaHu (8 Kiacc)
Kon [IpoBepsieMblil 3JIEMEHT COAepKAHUS
1 [lepBoHavasIbHBIE XUMUYECKHE TOHATHUS

11 [Ipenmer xumun. Poiap XMMUUM B )KU3HU YEJIOBEKAa. XMMHUS B CUCTEME HayK. Tena
1 BelecTBa. GU3NUECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

1.2 [TonsTe 0 MeTomax Mmo3HaHWS B XUMHUHU. YncThie BemecTBa U cMecu. CrocoObl
paszaenenus cMecen

1.3 ATOMBI M MOJIEKYJbl. XHUMHYECKHE dJeMEHTbl. CHMBOJIBI XHMHYECKHX
anemMeHTOB. [IpocThie U ClIOKHBIE BEleCTBa. ATOMHO-MOJIEKYJISIPHOE YICHHE

1.4 Xumuueckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
TTOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10J1sl XUMHYECKOTO 3JIEMEHTA B COEAMHEHU N

1.5 KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocCBsA3b KOJIMYECTBA,

Macchl M YHMClIAa CTPYKTYPHBIX €IMHMIl BemlecTBa. Pacuersl mo ¢opmynam
XUMHUYECKHUX COETUHEHUM




1.6

dusznuecKkue U XUMHUYECKUE SIBICHUS. XUMHUECKas pEeakiys U ee MPHU3HAKH.
3aKoH COXpaHEHUs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukarus
XUMHUYECKUX Peakiuii (COeTUHEHMS, pa3JIOKEHHS, 3aMeIIeHUs, 0OOMEHA)

1.7

XUMHUYECKUNA 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOMN MOCYAO0M, C IPaBUIAMHU
paboTel B JabopaTopuM W TpPHUEMaMH OOpallleHHus C JIabopaTOPHBIM
o0OpyJIOBaHUEM, H3yUY€HHE W ONUcCaHue (U3NYECKUX CBOICTB 00pas3IoB
HEOpPraHMYECKUX BEIIECTB, HaOMoqeHue (Hr3NMUecKux (IUIaBlIeHUE BOCKA, TassHUE
NIbJla, pacTUpaHUE caxapa B CTYyNKe, KHUICHUE M KOHJACHCALMS BOJbBI) H
XUMHUYECKUX  (TOpeHHe  CBEYHM, [MPOKAJMBaHWE  MEIHOM  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJIa C KHCJIOTOH) SBJICHUM, HAOJIOJCHHE M OIMCaHUC
MPU3HAKOB  MPOTEKaHWs XUMHUYECKHX peakuuii (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM Oapus, pazIoxKeHue TUAPOKCHUIA
meau (II) mpu HarpeBaHuu, B3aMMOJCHCTBHUE jKeje3a C PACTBOPOM COJIH MeIu
(II), wu3ydenme cmocoOOB pa3aereHUs cMece (C TOMOIIBI0 MAarHura,
¢bunbTpoBaHWE, BBINAPUBAHUE, AUCTUIUIALMA, XpomaTorpadus), NpoBereHUE
OUYMCTKU IOBapE€HHOW COJIM, HAOJIIOIEHUE U OIMCAHUE PE3YJIbTATOB MIPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHs Macchl, CO3/IaHue Mojeneit
MOJIEKYI (IIapOCTEPIKHEBBIX )

Baxwneimue MMpEeACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx - cmece razoB. CocraB Bo3nyxa. Kuciopox - smeMeHT M IpocToe
BemlecTBo. HaxoxzaeHnue kuciopona B Npupone, (GU3NYECKHEe U XUMHUYECKHUE
cBolictBa (peakmuu ropeHusi). Oxcunsl. Ilpumenenue kucnopoaa. CrocoOsr
MOJyYeHUsl KHUCIIOpoJa B JabopaTopuud M HpoMblIIeHHOCTH. Kpyroopot
Kucaopoza B npupoze. O30H - a;u1oTponHas MoAU(UKALUSA KUCIOpOIa

2.2

TernoBoit 3¢ hekT XMMUIECKOH peakui, TEPMOXUMHYECKUE YPAaBHEHUS, 9K30- U
SHAOTEPMHUUYECKNE peakUuu. TOIIMBO: yrojbp M METaH. 3arpsA3HEHHE BO3/1yXa,
ycuieHne NapHUKoBOro 3¢ dexra, pa3pyieHre 030HOBOTO CIIOs

2.3

Bonopon - snemeHT u npocroe BeniecTBO. Haxoxkaenue Boaopoja B MpUPOJAE,
(bu3MYecKue M XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI TMOITYYEHUSI.
Kucnots! u conn

2.4

MousipHblii 00B€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckre cBoicTBa BoJbl. Boma kak pactBoputenb. PactBopsl. Hackiennbie
Y HEHACBILIEHHbIE pacTBOPBL. PacTBOpuMOCTE BewiecTs B Boge. MaccoBas A0
BEIIECTBA B pacTBope. XHUMHUYECKHE CBoWcTBa BOAbl. OcHoBaHus. Poib
pacTBOpPOB B MPHUPOJE U B KU3HU uenoBeka. KpyroBopoT BoAbl B HPHUPOJE.
3arpsi3sHEeHUEe TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOJIHBIX BOJI

2.6

Knaccupukanuss Heopranmdeckux coeauneHuil. Oxcunsl.  Knaccudukarus
OKCHJIOB:  coyieoOpa3yromue (OCHOBHBIE, KHUCIOTHble, aM(QOTepHbIE) U
HecoseoOpasyrone. Homenkiatypa okcuioB. Puszndyeckue U XUMHUYECKHUE
cBOMCTBa OKCHIOB. [loyueHne okcuaoB

2.7

OcHoBanust. Knaccudukanust OCHOBaHMHM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. du3znueckne M XMMHYECKHE CBOWMCTBA
ocHoBanuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotsl. Knaccudukanus xucnor. Homenxmarypa kucnor. ®usnyeckue u
XUMHUYECKHe cBoMcTBa KuciaoT. Pgan aktuBHocTu MertauioB H. H. bekerosa.
[Tonyuyenue kucimor




2.9

Comu. Homenxnarypa cosieii. @U3MYeCKME M XUMHUYECKHE CBOWCTBA COJIEH.
ITonyuyenue conen

2.10

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ
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XUMUYECKUH  HKCHEPUMEHT:  KAueCTBEHHOE  OMNpEICNICHHE  COACpIKaHUs
KHCIIOpOJIa B BO3JyXe, IOJy4YeHHe, COOMpaHue, pacrno3HaBaHUE M H3YyYEHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aMMOJAEHUCTBUS BELIECTB C KHCIOPOAOM U
YCIIOBUSI BO3HMKHOBEHHUSI U TNpEKpallleHus ropeHus (mokapa), 03HaAaKOMIIEHHUE C
o0Opa3llaMd OKCHJOB U OIMCaHWE UX CBOWCTB, TMOIy4eHHE, coOupaHue,
pacrmo3HaBaHHEe M H3y4y€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBHE
Bozopoaa ¢ okcuznoM meau (II) (Bo3MOKHO MCIOJIB30BaHUE BHUIEOMATEPHUAIIOB),
HaOmo/leHne o00paslloB  BEIIECTB KOJWMYECTBOM 1 MOJb, UCCIIEJOBaHUE
0COOEHHOCTE  pacTBOPEHHUs BEIIECTB C  PA3IMYHON  PacTBOPHUMOCTHIO,
[IPUTOTOBJICHHUE PACTBOPOB C OINpPEACIEHHON MaccOoBOW J0Je pacTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBUE BOJBI C MeTaUlaMH (HAaTPUEM U KaJbLIUEM)
(BO3MOKHO MCMOJIb30BaHUE BUICOMATEPUATIOB), OIIPECICHNE PACTBOPOB KUCIIOT
U 11eJI04el C MOMOILbIO HHIUKATOPOB, HCCIeA0BaHuEe 00pa30B HEOPTaHUYECKUX
BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOIEHNE U3MEHEHHSI OKPACKH MHAUKATOPOB B
pacTBOpax KHCIOT M IIeJIoUel, u3yueHue B3aummojencTBus okcuaa meau (II) c
pPacTBOPOM CEpPHOM KUCIOTHI, KUCIOT C METalllaMH, PeaKIMil HehTpaiu3aium,
MOJTyYeHHE HEPACTBOPUMBIX OCHOBAaHHWH, BBHITECHEHHE OJHOTO METalia JPYTruM
U3 pacTBOpa COIH, PElICHHE SKCIIEPUMEHTANBHBIX 3a/a4 1o Teme «Baxueiinme
KJIaCChl HEOPTAaHUYECKUX COCTNHEHHI»

[Tepuoanueckuii 3akoH u [leproguueckas cucteMa XUMUYECKHX 3JIeMEHTOB /Jl.
. MenpeneeBa. CrtpoeHue aromMoB. XuMHYECKas CBs3b. OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIINH

3.1

IlepBble MONBITKY KiIaccU(PUKALUU XUMUYECKUX 37eMeHTOB. [loHaTHE 0 rpynmax
CXOAHBIX 3JEMEHTOB (IIE€JOYHBIE U IIEJIOYHO3EMENIbHbIE METAJUIbI, TaJOTeHBI,
UHEpPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U
TUJIPOKCH/IBI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XxuMuueckux 3yemeHToB . U.
Menneneesa. Kopotkonepuoanas u jymmHHonepuoiHas ¢popmsl [lepuoauueckoit
cuctembl xumuueckux snemeHToB Jl. M. MenneneeBa. llepuoasl u rpynisl.
@U3NYECKUI CMBICT TOPSAKOBOTO HOMEpa, HOMEpPOB MEpPUOAA U TPYIIIbI
3JIEMEHTa

3.3

Crpoenune aromoB. CocraB aTOMHBIX sifep. M3otombl. DnexTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000J0YeK aToMoOB MepBbIX 20 XHMMHYECKHX DJIEMEHTOB
IIepnonnueckoit cucremsl [I. M. MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
9JIEMEHTA T10 €ro NnojoxxeHuro B Ilepuoanueckon cucreme 1. 1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl pajJdyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynnaM ¢ MEePUOJIaM.
3nauenue llepuoguueckoro 3akona u Ilepuogmyeckoil cUCTEMbl XUMHUYECKHUX
AJIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. (.M. MenpneneeB - ydeHbld H
rpaKJaHUuH

3.5

Xumudeckasi  cBsi3b. KoBalieHTHast (TofissipHAss ¥ HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MoHHas CBsA3b

3.6

Crenenp oxuciacHus. OKUCIHTEILHO-BOCCTAHOBHUTEIBLHBIE pCaKkIuu. Hpoueccm
OKHCJICHHS U BOCCTaHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN




3.7

XUMHUYECKUH OKCIIEPUMEHT: H3ydyeHUEe OOpas3loB BEIIECTB METAUIOB H
HEMETAJIOB, B3aWUMOJICMCTBHE TUIPOKCHAA LHMHKA C pPACTBOpPaMU KHUCJIOT U
LIEJI0YEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPBHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLMM (TOpEHUE, PEaKLIUU Pa3I0KEeHUs], COSUHEHUS )

IIpoBepsiemble TPeOGOBaHMS K pPe3yJIbTATaM OCBOEHHS OCHOBHOM
oOpa3oBaTeJibHOM Mporpammal (9 kiacc)

Kon [IpoBepsieMble ITpeIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSEMO IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus
ro
pesyJbrara
1 ITo Teme: «BemecTBo U XUMHUYECKask PEAKLIUS

11 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSTHH: pacTBOpP, 3JIEKTPOJIMUTHI,
HERJICKTPOJIUTHI, SJIEKTPOJIUTHYECKAs AUCCOLUALIMS, PEaKIMd HOHHOTO oOMeHa,
KaTaJn3aTrop, XMMHYECKOE paBHOBECHE, 0OpaTHMbIe M HEOOpAaTUMBIE PEaKIUH,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKHUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBIICHHE, AJUIOTPONHSI, aM(POTEPHOCTh, XUMHUECKAs CBSI3b
(KoBaJIeHTHAsi, MOHHAsI, MeTaJUIMYecKasl), KpUCTAJUINYECKas pelleTKa, CILUIaBhl,
CKOPOCTh XUMHUUYECKOW PEaKLUH

1.2 WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX NOHATHHA U NPUMEHSITH
9TH MOHATHUS IPU ONMCAHUU BELIECTB U UX MPEBpalLlEHUN

1.3 COCTaBJIATh YPABHEHHUs DJICKTPOJUTUYECKON IHUCCOLMALMN KUCIIOT, LIEJI0YEH U
COJIeHl, TOJIHBIE U COKpAILlEHHbIE YPAaBHEHUS PEAKIMIl HOHHOTO OOMEeHa

14 pacKpbIBaTh CYLIHOCTb OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa 9THX pPeakLuil

1.5 MIPOBOJMTH PacueThl [0 YPaBHEHUIO XUMUYECKON peakuu

2 ITo Temam: «Hemerasuibl 1 UX COEUHEHUS» U «MeETallIbl U UX COEIUHEHUS»

2.1 XapaKTepu30BaTh (ONUCHIBaTh) OOIIME U CeNMPUUECKHEe XUMUYECKHE CBOICTBA
IIPOCTBIX M  CIOHBIX BELIECTB, MOATBEP)KJIAs ONUCAaHUE NPUMEpPaMH
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIUM

2.2 COCTaBJISITh  ypaBHEHUS  pEaKIuil, TMOATBEPKIAIONIMX  CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3JINYHBIX KJIACCOB

2.3 MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALLIEHUI B PA3JIUYHBIX YCIOBUAX

2.4 clleIoBaTh MpaBWJIaM IOJIb30BAHUS XMMHUYECKON TMoCynoll M 1ab0opaToOpHBIM
000opyZI0BaHUEM, a TaKXKe MpaBUiIaM OOpaIlleHHs C BEIIeCTBAMH B COOTBETCTBUHU
C HMHCTPYKUMSIMH IO BBINOJHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB IO
MOJTyYEHHUI0O M COOMpPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHUCIOTro
rasa)

2.5 IIPOBOAMTH pEAKLMU, MOATBEP)KIAIOIINE KauyeCTBEHHBIM COCTaB pa3/IMYHBIX

BEIIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OpOoMUa-, HOAUA-, KapOOHAT-
, (ocdar-, cunukar-, cynbdar-, TUIAPOKCUI-UOHBI, KATUOHBl AMMOHUS, HOHBI




HU3YUCHHBIX MCTAJUIOB, IIPUCYTCTBYIOIINEC B BOAHLIX PaCTBOPAX HCOPraHUYCCKUX
BCIICCTB

[To Teme: «XuMHs U OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xuMHuueckux nousatuil: [1/IK BemecrBa; koppo3us
METaJJIOB

3.2

MPUMEHATh OCHOBHBIC OIEpAllMd MBICIUTEIBHON JEATEIbHOCTH - aHAU3 |
CHUHTE3, CpaBHEHHUE, OOOOIIeHHE, CHUCTEMAaTH3alUIO, BbISBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3ed - JUIi W3Y4YEHUS CBOWMCTB BEUIECTB U XHUMHUYECKHX
peaxkuuii; eCTeCTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS - HaONI0/IeHNEe, U3MEPEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbI U MBICIICHHBIN )

[IpoBepsieMbie eMeHThI coaepxanus (9 kiace)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

BeniecTBo 1 xuMuueckas pcaKknuusi. HOBTOpCHI/Ie

11

[Iepnonnueckuit 3akoH. [lepuoanueckas cucremMa XUMHAYECKHUX 3j1eMeHTOB /1. M.
MenpeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMWCTB
XUMHUYECKHX OJJIEMEHTOB IEPBBIX TPEX IIEPUOAOB, Kalausd, KalblUusid H HX
COCIUHEHUI B COOTBETCTBMM C IIOJIO)KEHHEM 3IEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BMJbl XMMHMUYECKOM CBA3M. THUIBI KpPUCTAIIIMUECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAUIMYECKOU PELICTKU U
BUJa XUMHYECKOW cCBs3u. Kiaccuduramms m HOMEHKIIATypa HEOPTaHHYECKUX
BEIIECTB (MEXIyHapoAHas M TpUBHMAJbHAsA). XMMHUUECKUE CBOICTBAa BEILECTB,
OTHOCAIIMXCA K  pa3Iu4yHbIM  KJIaccaM  HEOPraHMYECKUX  COCIUHEHUH,
TCHETUYECKas CBS3b HEOPIaHUYECKHUX BEILECTB

1.3

Krnaccudukanys XuMU4eCKUX peakuil MO0 pa3jIMyHbIM MpU3HAKaM (110 YHUCTY U
COCTaBy Y4YacTBYIOIIMX B pEaKLUUU BELIECTB, MO TemiIoBoMy 3¢pdekry, 1o
M3MEHEHHUIO CTETNIEHEW OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 10 00OPaTUMOCTH, TIO
Y4acTHIO KaTaJln3aropa). OK30- u SHIOTEPMUYECKHE peakuuu,
TEpMOXMMHUYECKNE ypaBHEHUS. [[OHATHE O CKOPOCTH XMMHUYECKON PEaKIINH

14

[Tonsitue 00 O6paTI/IMBIX u HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonstue o
TOMOT'CHHBIX M I'€TCPOTCHHBIX PCAKIUAX. IlonsaTrne 0 XUMHYECKOM PaBHOBCCHUU.
CDaKTOpBI, BJIUAIOOIUE Ha CKOPOCTb XUMHYECKOM peakuun U II0JIOKCHUC
XUMHNYCCKOT'O paBHOBECUA

1.5

OKHCIIUTENTBHO-BOCCTAHOBUTEIBHBIE peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBleHHE  ypaBHEHHUN
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMA C  HCIOJIb30BaHUEM  METOJA
3JIEKTPOHHOTO OanaHca

1.6

Teopus 3JIEKTPOIUTUYECKON IUCCOLNMUALMN. DJIEKTPOJIUTHI U HEDJIEKTPOJIMTHIL.
Kartuonsl, annonsl. MexaHu3M NHMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUJAMU
xumudeckon cBszu. Crenenp aucconuanuu. CHIbHBIC W Cla0ble JIEKTPOJIHTHI.
Peakunu moHHOro oOMeHa. YCNOBHS MPOTEKAHHS PEAKIM HOHHOTO OOMEHa,
TOJTHBIE W COKpAIllCHHbIE HWOHHBIC ypaBHEHHUs peakiuid. CBOWCTBa KHCIOT,
OCHOBAaHMUU W coled B CBET€ MNPEIACTABICHHUNA 00 DIEKTPOIUTHUECCKON




nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [ToHsTHE O THApOIN3E coeit

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJECISIMU KPUCTATUIMUYECKUX
pEIIeTOK HEOPraHMYECKUX BEIIEeCTB - METAJUIOB W HeMeTauioB (rpadura u
asMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpusl); HUCCIENOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOW pEeakuu OT BO3JICHCTBUS pPA3IUYHBIX (AKTOPOB;
HCCIIEIOBAaHUE  AJIEKTPOIPOBOJAHOCTH  pacTBOPOB  BEILIECTB,  Ipoliecca
TUCCOLMAIMU  KHUCTIOT, mienouyeid u  coneil  (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); IIPOBEJEHUE  ONBITOB, WUIIOCTPUPYIOIIUX  IPU3HAKU
MPOTEKaHUs peakluii HOHHOro oOMeHa (0O0pa3oBaHME OCa/Ka, BBIIEICHHUE rasa,
o0pa3oBaHNE BOJBI); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCIHTEIbHO-
BOCCTAaHOBUTEJIbHBIX pPEaKIMi (FOpEeHHEe, PeaKluu pa3iokKEeHHs, COCAMHEHMUS);
pacro3HaBaHHE€ HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIIUM
Ha MOHBI; pelIeHHE IKCIIEPUMEHTAIBHBIX 3a71a4

HewmeTamis! u ux COCAUHCHUA

2.1

OO6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHbIe CTereHu okuciieHus. CTpoeHrue U (PU3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB - TaJOT€HOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpe XJopa
(B3auMozielicTBUE € MeETajulaM{, HEMeTallylaMH, Ilejaoyamu). XJIOpOBOJOPOA.
ConsiHas KHMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, npuMeHenue. JleiictBue
XJOpa W XJIOPOBOAOPOJA HA OPraHU3M YeJIOBEKa. BakHelluune XJIOpuibl U HX
Hax0JICHUE B IIPUPOJIE

2.2

OObmass xapakrepuctuka 3meMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepHbIe CTeNeHU okucieHus. CTpoeHne u (pU3NYECKUe CBOWMCTBA
MPOCTBIX BEIIECTB - KUCIOpPOJa U Cepbl. AJUIOTPONHBIE MOAU(UKAIIH
KHCJIOpOJIa W Cepbl. XHMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢dbusznueckue W XuUMHUYECKHe cBoicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN
KHUCJIIOTHBIX OKCHIOB. CCpHaﬂ KHCJIOTA, CI)I/ISI/I‘-ICCKI/IG U XUMHYECKUE CBOMCTBA
(obmue Kak MpencTaBUTENs Kiacca KHUCIOT W crnenuduueckue). XUMHUYECKUE
peaxkuuu, Jekallie B OCHOBE IPOMBILIUIEHHOTO Cloco0a MOJIyYeHUs CEepHOU
kucnotel. [Ipumenenue. Conu CcepHOl KHUCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbdar-uon. HaxoxaeHue cepbl U €€ COeAUHEHUN B MPUPOAC. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOMIe Cpebl COSAMHEHHSIMH Cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJAOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6mass xapakTepucTuka d1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIC CTEIICHN OKUCICHHS. A30T, pacpoCTpaHEHUE B MPHUPOJIC,
¢dbusznueckue U XUMUYeckue cBoiictBa. KpyroBopor asora B mpupoje. AMMHUAK,
ero ¢u3MYeCKMe W XHWMHUYCCKUE CBOWCTBA, ToNydeHWUe W mpuMeHeHue. Comu
aMMOHUS, UX (PU3HUECKHEe U XUMUYECKHE CBOWCTBA, MpruMeHeHne. KauecTBeHHas
peakius Ha MOHBI aMMOHUsS. A30THasl KHCIIOTa, €¢ TOoJydeHue, GPu3ndecKue u
XUMHYECKHE CBOMcTBa (00mMEe Kak TMPEICTaBUTENsl Kiacca KHUCIOT H
cnenuduaeckue). Vcnonb3oBaHne HUTPATOB U COJEH aMMOHHUS B KadyeCcTBE
MUHEPANTBHBIX yH0OpeHUH. XUMHUYECKOe 3arps3HEHHE OKPYXKAIOMIeH cpeabl
COCTMHEHHUSAMHU a30Ta (KHCIOTHBIC JOXKIH, 3arps3HEHHE BO31yXa, IOYBHI W
BOJIOEMOB)

2.4

®ocdop, amnorponHsle Moaupukanuu (ocdopa, PuznyUecKne U XUMUYECKUE
cBoictBa. Oxcun ¢dochopa (V) u dochopHas kucnora, ¢Quznyeckue Hu
XUMUYECKHE CBOWCTBa, moiydeHue. Mcmons3oBanue ¢ochaToB B KadecTBE
MUHEpAJIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 531eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOSHHS




aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. YFHCpOI[, AJUIOTPOITHBIC
MOIU(UKAIIMK, PACIpPOCTPaHEHHE B MpHPOJE, (U3NYECKHE M XUMHUECKUE
cBoiicTBa. Ancopouus. KpyroBopor yriepozaa B mpupoze. OKCuapl yriepoa, ux
¢du3nueckue ¥ XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
[OJIy4eHUE U MPUMEHEHHE. DKOJIOTHYeCKHEe MPOOJIeMbl, CBA3aHHBIE C OKCUAOM
yraepoga (IV); rumore3a r1iI00aJIbHOTO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN
s¢dekT. YroapHas KHCIOTa U €€ COJU, UX (PU3HUECKUe U XUMUYECKHE CBOMCTBA,
MOJIYYCHHUEC W IIPUMCHCHUC. KauecTBennas pCaKknusga Ha Kap6OHaT-I/IOHbI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO03SIICTBE

2.6

IlepBoHauyasibHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KAK O COEIMHEHMSX
yriepoga (MeraH, 3TaH, OSTHJIEH, AalEeTUWIEH, 3TAaHOJ, IIIMLUEPUH, YKCYCHas
kuciora). Mx cocraB M xumuueckoe crpoeHue. IloHsaTue o Ouonoruyecku
BaXHBIX BEIECTBAX: )KHUpaX, OeNKax, YriIeBoJax - U UX POJIH B KHU3HH YEIOBEKA.
MarepuanbHOe €IMHCTBO OPraHMYECKUX U HEOPraHWYECKUX COSINHEHUN

2.7

Kpemuuii, ero ¢pusnueckre 1 XMMHUYECKHUE CBOMCTBA, IIOJyYEHUE U IPUMEHEHHE.
CoenuHenus kpeMHus B npupoze. O0mue npeacraBieHus 00 OKCUAE KPEMHUS
(IV) u xpemuueBoii kucinote. CUIMKAThl, UX UCIIOJIB30BAHUE B OBITY, MEAULIMHE,
IPOMBIIIICHHOCTH. BaxkHel1e cTpouTenbHble MaTepHuaibl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. I[IpoOieMbr 0E30MACHOTO  HCIIOJIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUAIOB B IIOBCEHEBHON KU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE O0Opa3l0oB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKLMA Ha XJIOPH]-
MOHBl M HAOJIOJEHUE MPU3HAKOB HX IPOTEKAHUS; OINbITHl, OTPAXKAIOIINE
¢dbu3nyecKkue U XMMUYECKUE CBOMCTBA raJlOTEHOB U MX COEAMHEHUN (BO3MOXKHO
HCIOJIb30BAaHUE BUJCOMATEPHUANIOB); O3HAKOMJIEHHME C oOO0pa3lamMu XJOpPHAOB
(raoreHuIOB); O3HAKOMJIEHHME C oOOpa3namMu cepbl U €€ COEeIUHEHUSIMU
(BOBMOXXHO  HCMOJB30BaHUE BUAEOMATEpHUAIOB); HAOIIOJEHHE Ipolecca
oOyriuBaHUs caxapa IOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
U3yuyeHHe XMMHUYECKHUX CBOWMCTB pa30aBIEHHOM CEpHOM KHUCIIOTHI, MPOBEIECHUE
KaueCTBEHHOW peakuuu Ha cyiabGaT-uOH U HaONIOJEHHE IIpU3HaKa ee
NPOTEKaHMs; 03HAKOMJICHHE ¢ (PU3NYECKUMHU CBOWCTBAMHM a30Ta, (hocdopa U ux
COE€IUHEHNI (BO3MOXKHO HCIIOJIb30BaHHWE BHJEOMAaTepUaloB), oOpa3laMu
a30THBIX U (ochOpHBIX yAOOpEeHMIi; ModydeHue, coOupaHue, paclo3HaBaHUE U
M3Y4YeHHE CBOMICTB aMMMaka;, IpPOBEIEHUWE KAYECTBEHHBIX pEaKIUil Ha WOH
aMmmMoHus W (QochaT-MOH W U3YYEHHE TPU3HAKOB WX  MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
UCMOJb30BAaHUE BUIECOMATEPHAJIOB); H3Y4YEHHE MOJeNel KpPUCTAUINYECKUX
pemieTok anMasa, rpadgura, QysuiepeHa; 03HaKOMIIEHHUE C MPOIECCOM acopOIun
PacTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHMBOrasa;
MoJiyueHue, coOupaHue, pacro3HaBaHue U U3YYEHHE CBOWCTB YIJIEKHCIIOTO ras3a;
MIPOBEJICHUE KAUECTBEHHBIX PEaKIUil Ha KapOOHAT- U CHIIMKAT-UOHBI U U3YYCHHE
MPU3HAKOB MX NPOTEKaHUs; O3HAKOMIIEHWE C MPOAYKIMEH CHUIMKATHOU
IIPOMBIIIJIEHHOCTH; PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1ad 10 TeMe «BakHeimme
HEMETAJIJIbl U UX COEIMHEHUS

MeTanisl ¥ UX COSINMHEHUS

3.1

OO6mrast XapaKTEePUCTHKAa XUMHUYECKUX DJIEMEHTOB - METAJJIOB HA OCHOBAaHUU HMX
nonoxxkenuss B llepuonnueckoit cucreme xXuMuueckux diemeHToB [[. U
MenpeneeBa u cTpoeHus: aToMoB. CTpoeHHE METAIUIOB. MeTtaiuyeckast CBsI3b U
METaJUIMuecKasi  KpHUCTAJUIMYEeCKas  pelieTka.  DJIEeKTPOXUMHYECKUH  psf
HaIpsHKEHUH METaJUIOB




3.2

dusnuecKkue U XMMHUYECKHE CBOMCTBAa MeTaioB. OOme crocoObl MONydeHHS
meTtamwioB. Ilordarue o KOppO3un MCTAJUIOB, OCHOBHBIC CHOCO6BI 3alllUThbl UX OT
kopposuu. CruiaBsl (CTanb, YyTryH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B
OBITY M IPOMBILIICHHOCTH

3.3

lenouynsle MeTamibl: mosioxkeHue B Ileproguueckoll cucTeMe XUMHUYECKHX
aneMeHToB [[. . Menaeneesa; CTpo€HHE UX aTOMOB; HAaX0XIAECHUE B IPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKCUIIbI U
TUAPOKCUIIBI HATpusi W Kajaus. [IpumMeHeHue WIeNOYHBIX METauIOB U HX
COETUHEHUN

3.4

[IlenoyHO3eMeENbHBICE ~ METAIbl  MAarHuii W KajbllMi:  IOJIO)KEHUE B
[Tepuonuueckoit cucteMe xumuueckux sneMenToB . 1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXJeHue B mnpuponae. Ouznueckrue U XUMHUYECKHUE CBOMCTBA
MarHus W Kajbliusa. BakHeimme coeauHEeHHs] Kaiabllus (OKCHI, THAPOKCHII,
conn). JKeCcTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHHS

3.5

AnmromuHuii: nonoxxenue B Ilepuonuyeckoil cucreme XMMUYECKUX 371eMeHTOB /1.
N. MenneneeBa; CTpoeHHE aroma; HaxoxkaeHue B npupone. dusmueckue u
XMMHUYECKHE CBOMcTBa amoMHMHUA. AMQOTepHbIe CBOMCTBA OKcHIA U
TUAPOKCUIA ATFOMUHUS

3.6

Keneszo: nmonoxenue B Ileprnoanueckoi cucreme XuMH4ecKux anemMeHToB Jl. U.
MeHngeneeBa; CTpoeHHUE aTroMa; HaxOoXAeHue B npupone. Dusznueckue u
XUMUYECKHUE CBOMCTBa kene3a. Okcunbl, Tuapokcuasl u conu xenesa (1) u
xenesa (III), ux cocrtas, cBOWCTBA U MOJTyYCHHE

3.7

XUMHUECKUI IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3lamMH METasIOB M CILIABOB,
UX (U3NYECKUMHU CBOWMCTBAMH, HW3YyUCHHE PE3yJbTaTOB KOPPO3UH METaJLIOB
(BO3MOXKHO HCHOJB30BAHUE BHICOMATEPHUAIIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS
OKCHJa KajJbllUd ¥ HATpusi C  BONOW  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MCCIICIOBAHNE CBOMCTB KECTKOH BOJBI; MPOIECCa TOPEHUS
&Keleza B KHUCIopo/ie (BO3MOXKHO HCIIOIb30BAHUE BIIEOMATEPUANIOB); IPU3HAKOB
MPOTEKAHUS KAYCCTBEHHBIX PEAKIMA Ha WOHBI (MarHWs, KaJbIIWs, aJTFOMHHHS,
nunka, sxeneza (II) u xemeza (III), memm (II); HaGmromeHue W omucaHue
MPOIIECCOB  OKpAITMBaHUS IUIAMCHH WOHAMHU HATpUs, Kalusid W KaJIbIUS
(BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); HCCIeA0BaHHE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJA AQIIOMHHHS W  THAPOKCHJA IMHKA;  pEIICHUE
AKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHel1e MeTamibl U UX COSAMHEHUS

XHMHS ¥ OKpYXarolas cpeaa

4.1

HoBbie matepuansl U TeXHOJOTMHM. BemectBa m marepuaibl B MOBCEIHEBHOU
JKA3HU YeJIOBEeKa. XHUMHS U 370pOBbe. be3onacHoe HCIOoJIb30BAHUE BEIIECTB U
XUMUYECKUX peakiuid B ObITy. IlepBas momomp mpu XUMHUYECKHUX OXKOTax M
OTPABJIEHUAX

4.2

OCHOBBI DKOJIOTHYECKON TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH
cpeasl ITJK. Ponap XuMuu B pemieHHH 3KoJOruyeckux mpobsem. Ilpuponnsie
HMCTOYHUKU YTJIEBOJIOPOAOB (yroyib, MPHUPOAHBIN Ta3, He(Th), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U MIPOMBIIIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: M3ydyeHUe 00pa3loB MaTepHUajoB (CTEKJIO, CIUIaBbI
METAaJUIOB, MOJIMMEPHBIE MaTepHAaIIbl)

Jl7st mpoBesieHUsT OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa 1mo xumuu (OI'D mo xumun)



UCTIONIBb3YyeTCsl MepeyeHb (Koau(puKaTop) MpoBepsIeMbIX TpeOOBaHM K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHONW TMPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUs W DJIEMEHTOB
COJIepIKaHUS.

IIpoBepsiembie Ha OI'D no xumuu TpeGOBAHUS
K pe3yJibTaTaM 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpamMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
IIPOBEPSIEMO OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro
ro obpazoBanus Ha ocHoBe PI'OC
TpeOOBaHUS
1 [Ipencrasnenue:
11 O II03HABa€MOCTU SIBJIEHUH NPUPOJbl, TOHUMaHUE OOBEKTUBHOM 3HAUMMOCTU

OCHOB XHUMHYECKOM HAayKH Kak o00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa OOILIEeH KyJbTypbl U IPAKTUYECKOW JEATEIHOCTH YEIOBEKa B
YCIOBUAX COBPEMEHHOrO OOLIecTBA; MOHMMAHUE MECTa XUMHM Cpelu APYrux
€CTECTBEHHBIX HAYK

1.2 O Hay4HbIX METOJax TIO3HAHMsS, B TOM YHCIE OHKCIEPUMEHTAIbHBIX H
TEOPETHYECKUX METOJaX HCCIEAOBAHUS BEIIECTB M H3YYEHUS XUMHUYECKUX
peakuuii; yMeH’ue MCIOJb30BaTh MOJENU NIl OOBSCHEHUSI CTPOCHHUS aTOMOB U
MOJIEKYT

1.3 0 cdepax npohecCHOHATBLHOW JEATEIHHOCTH, CBS3aHHBIX C XHMHEH H
COBPEMCHHBIMH TEXHOJIOTHSIMHM, OCHOBAHHBIMH Ha JOCTHIKCHHSX XHMHUYCCKOM
HAyKH, 9TO TIO3BOJUT OOyUJaAIONIUMCSl pPacCMaTPUBATh XMMHIO KaK cepy CBOCH
Oynymielr npoecCHOHANBHON JESATENBHOCTH M CJejJaTh OCO3HAHHBIA BHIOOP
XUMHAH KakK TPO(QHUIBHOrO NpeAMeTa NpU MEPeXoJe Ha YPOBCHb CPEIHEro
o01iero oopa3oBaHus

2 Biagenne cucrteMoll XMMHYECKMX 3HAHUNA W YMEHHME IPUMEHATh CHUCTEMY
XUMUYECKUX 3HAHUM, KOTOPAsi BKIIIOYAECT:

2.1 BOKHEUIINE XWMHYECKHUE TOHSTUSA: XMMHYECKHM DSJIEMEHT, aTOM, MOJIEKYIIa,
BEILIECTBO, MMPOCTOE U CI0KHOE BEUIECTBO, OJTHOPOJIHAS U HEOJHOPOJAHAS CMECH,
OTHOCHUTCIIBHBIC aTOMHAas U MOJICKYJIApHAsA MAaCChbl, KOJIMYCCTBO BEIICCTBA, MOJIb,
MOIIIpHasT Macca, MOJSPHBIA 00beM, OKCHI, KHUCIOTa, OCHOBaHHE, COJb
(cpenusisi), XUMHUUYECKasi PEAKIUsl, PEaKIUU COCAMHEHUS, PEAKIIMH PA3IOKEHUS,
peaKkiuu 3aMellleHus, peakuuu oOMeHa, TemIoBOM 3(PGEeKT peakiuu, IK30- U
SHJOTEPMUUYECKHUE PEAKIIMH, PACTBOP, MACCOBAs J0JII XUMUYECKOTO DJIEMEHTA B
COCIMHEHUM, MaccoBasi [OJIsI M TPOLIEHTHAas KOHLEHTpalus BeEllecTBa B
pacTBope, SApO aToMa, DIIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOUTalb, paguyc
aToma, BaJICHTHOCTb, CTEINEeHb OKHUCJIEHUS, XUMUYECKas CBS3b,
SJICKTPOOTPUIATCIILHOCTD, MOJJIAPHAA W HETIOJIAPHAaA KOBAJICHTHAA CBA3b, MOHHAA
CBA3b, METAJUIMYECKasi CBS3b, KPUCTAJUIMUECKas pelieTka (aroMHas, HOHHas,
METaJIJIMYECKasd, MOHGKYHSIpHaH), HWOH, KaTHOH, AHUOH, OJJICKTPOJHUT H
HEDJICKTPOJIUT, INEKTPOIUTHYECKAsT TUCCOLMAINS, PEaKIUd HOHHOTO OOMeHa,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUH, OKHCIHUTCIIb W BOCCTAHOBUTCIIDb,
OKHCJIEHUE M BOCCTAHOBJIEHHE, JJIEKTPOJIU3, XHMHYECKOE paBHOBECHUE,
oOpaTuMble M HEOOpaTUMBIE pEaKIUH, CKOPOCTb XUMHYECKOW peakIuH,
katanuzatop, [TJIK, koppo3us MeTaioB, CIIaBbl

2.2 OCHOBOITIOJIATar0IHEC 3aKOHBI XUMUU: 3aKOH COXPAHCHUS MACCHhI, HCpI/IO,Z[I/I‘-ICCKI/Iﬁ




3akoH J[. . MenpeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraipo

2.3 TEOPUU XHUMHUU: ATOMHO-MOJCKYISpPHAs TEOpHUS, TEOPHUS DIEKTPOIUTHUECKON

JUCCOLUALIUU
3 Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1 YMEHHE MPaBUIBHO HCIOJNb30BaTh W3YUYECHHBIE BEIIECTBA MU MaTepUajbl (B TOM
YHClie MUHEPAJIbHBIE yIOOpEHUs, METAJUIBI M CIUIABBI, MIPOIYKTHI IMEPEPabOTKU
MIPUPOJHBIX HMCTOYHUKOB YIJIEBOJOPOIOB (YIJis, MPUPOIHOrO rasza, HedTH) B
OBITYy, CETbCKOM XO3SHCTBE, HA MPOU3BOJCTBE M MOHHUMAHKME 3HAYCHUS >KUPOB,
0eNKOB, YIJIEBOJOB JIJIsl OpraHU3Ma YeJI0BeKa; yMEHHE MPOTHO3UPOBAThH BIIMSHUE
BEIIECTB U XMMHUYECKUX TPOIECCOB HA OPTaHHW3M YEJIIOBEKAa M OKPYKAIOIIYIO
MIPUPOJHYIO CPEy

3.2 YMEHHE HHTErpUPOBATh XUMHUYECKHE 3HAHMUS CO 3HAHUSAMHU JAPYrUX y4eOHBIX
MIPEeIMETOB

3.3 HaJIM4Yue OMbITa PabOTHI C PA3NUYHBIMU MCTOYHUKAMH HH(MOPMAIUHU MO0 XUMHUHU
(Hay4Hass W HAy4YHO-TIOMYJISIpHAsl JIMTEepaTypa, CIIOBapH, CIPABOYHHKH,
HMHTEPHET-PECYPCHI)

34 yMeHHE 00BEKTUBHO OIEHUBATh HH(POPMAIIHIO O BEHIESCTBAX, UX MPEBPAICHHIX
U TPaKTUYECKOM MPUMEHEHHMM W YMEHHUE HCIIONb30BaTh €€ MM PEeHICHUS
y4eOHO-TI03HABATENbHBIX 33124

4 Brnagenue ocHoBaMM MOHSATUHHOTO ammapaTa U CUMBOJHYECKOTO sI3bIKa XUMUU
JUISL COCTaBIICHUS (POPMYJT HEOPTaHMYECKHUX BEIIECTB, YPABHCHHA XMUMHUYCCKUX
peakuuii; ocnoBamMu xumuyeckoit HomeHkKIaTypsl (IUPAC u TpuBuanbHON)

5 YMmeHue o0BACHATH CBSI3b MOJOXKEHUs diemMeHTa B [lepuonuyeckoii cucreme c
YHUCIIOBBIMA XaPAaKTCPUCTUKAMU CTPOSHUS AaTOMOB XHUMHYECKHX JJIEMEHTOB
(cocTaB u 3apsn sapa, o0lee YUcao SJIEKTPOHOB), pacHpeIesieHneM dJIEKTPOHOB
10 SHEPTETUICCKUM YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KATUS U KAJIBIIHSI

6 [IpencraBienre o0 TEPUOAMYECKONM 3aBUCHMOCTH CBOWCTB ~XHMHUYECKUX
AJIEMEHTOB (paJyC aToMa, JJIEKTPOOTPHIATEIHHOCTB), MPOCTHIX U CIOXKHBIX
BEIIECTB OT TMOJIOKEHHUs dneMeHTOB B Ilepuommueckoil cucteme (B Majbx
MepHoIaxX U TJIABHBIX TOJATPYIIIAX) U JJIIEKTPOHHOTO CTPOCHUS aToMa

7 YMmeHue KinaccupuImupoBaTh:

7.1 XUMHUYECKUE JIEMEHTHI

7.2 HEOpraHUYEeCKHe BEIIECTBA

7.3 XUMHUYECKUE PEAKLIUU

8 YMeHue onpenensTh:

8.1 BJICHTHOCTh M CTEIICHb OKHMCIICHUSI XHMHUYECKUX JICMEHTOB, 3apsii HOHA

8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAJUTHUECKON CTPYKTYPHI B COSTUHEHUSX

8.3 XapakTep cpeibl B BOJHBIX PacTBOPax BEMIECTB (KUCIOT, OCHOBAHUH )

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb




YMeHue XxapakTepu3oBath (PU3NUECKUE U XUMUYECKHE CBOMCTRA!

9.1 MPOCTBIX BEIIECTB (KHCIOPOJ, 030H, BOAOPOJ, TpaduT, aama3, KpeMHUH, a3oT,
dbocdop, cepa, XJI0p, HATPHH, KK, MATHUN, KaJIbIIWHA, aTFOMUHHM, KEJIE30)

9.2 CIIOKHBIX BEIIECTB, B TOM WYHCJIE WX BOJHBIX pacTBOpPOB (BOJa, aMMHAaK,
XJIOPOBOJOPOJ, CEPOBOJOPOJI, OKCUABI U TUAPOKcUIbl MeTaioB I - IIA rpymm,
amomunus, meau (II), nunka, xeneza (II u II), okcuasl yrnepona (II u IV),
kpemuus (IV), azora u docdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a3zoTHCTas, a30THas, pochopHas, yroapHas, KpeMHUEBAs KHCIOTA U UX COJIN)

9.3 IIPOTrHO3UPOBATh U XapaKTEpPHU30BaTh CBOICTBA BEUIECTB B 3aBHCHUMOCTH OT HUX
COCTaBa W CTPOCHUS, NMPHUMEHEHHE BEUIECTB B 3aBUCHMOCTH OT UX CBOWCTB,
BO3MOYXHOCTb MPOTEKAHUSI XUMUYECKUX MTPEBPALICHHUI B PA3JIMYHBIX YCIOBUSIX

10 YMeHue CcOCTaBIsATh MOJIEKYJSPHbIE W HOHHBIE YpaBHEHHUS peakiuil, B TOM
qucie:

10.1 peakIuii HFOHHOTO0 OOMEHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIT

10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KIAcCOB (TpyIM)
HEOPTaHMYECKUX BEIICCTB

10.4 MTOATBEPIKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeHue BBIYUCIATH (IPOBOAUTDH PAcUeThl):

111 OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH

11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB

11.4 M0 YpaBHEHHSIM XHMHUYECKUX PpEaKIUd W HAXOIUTh KOJIWYECTBO BEIIECTBA,
00BEM U MaCCy PEareHTOB HITU MPOTYKTOB PEAKITHH

12 Bnanenue (3HaHne OCHOB):

12.1 OCHOBHBIMM METOJaMH HAy4YHOTO TIO3HaHHWS (HAOIIO/IEHUe, W3MEpEHue,
OKCIIEPUMEHT, MOJEIHPOBAaHUE) TMPH M3YyYCHUH BEIIECTB U XHUMHUYECKUX
SIBJICHHIA; yMEeHUE c(HOPMYyTHUPOBATH MPOOIEMY M MPEIIIOKHUTD IIYTH €€ PeIICHHUs

12.2 Oe3omacHOil pabOTHl ¢ XMMHYECKMMHM BEIIECTBAMHU, XMMHUYECKON MOCYIAOH H
1a00opaTOpPHBIM 000pyI0BaHHEM

12.3 npaBUjIaMHu 0€30MacHOTO OOpameHuss C BEMIECTBAMH, HCIIOJIB3YEMBIMU B
MTOBCETHEBHOM JKU3HHU, MPaBUIIAMH TIOBEJICHUS B LENSIX cOepeKeHUs 3M0POBbS U
OKpY’KaloIel MPUPOJTHON Cpeibl; MOHUMAaHKUE Bpena (OMacHOCTH) BO3JCHCTBUSA
Ha JKUBBIE OPTaHU3MBl ONPEICICHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHUS U
MIPEIOTBPAIIECHUS UX BPEITHOTO BO3ACHCTBHS

13 Hannume mpakTudecKMX  HAaBBIKOB  IUIAHUPOBAHUA M OCYIIECTBICHUS

CICAYIOIMUX XUMHYCCKUX SKCIICPUMEHTOB!




131

M3YYCHHE W ONHUCaHWe (PU3UYECKHX CBONCTB BEIIECTB, O3HAKOMIICHUE C
GU3MYECKUMU W XHUMHYECKUMHU SIBICHUSIMHU; OIBITHl, WLTIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaknuit

13.2

U3y4eHHe CIIOCO00B pa3JeNieHus cMecel

13.3

MOJIyY€HUE KHUCJIOpOAa W H3Y4YEHHE €ro CBOMCTB; IMOJY4YEHHE BOJIOpOAa U
M3y4YEHUE €ro CBOMCTB; MOJIYYCHUE YIJIEKUCIIOTO ra3a U U3yYeHUE €ro CBOMCTB;
MOJIy4eHUE aMMHaKa U U3y4eHHe ero CBONCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPENEICHHONM MAacCOBOM JOJEH PacTBOPEHHOIO
BEIIECTBA

135

MIPUMEHECHUE WHIMKATOPOB (JJaKMyca, METHJIOpaHka W (eHondTarenHa) s
OTIpeJIeJIEHUs XapaKTepa CPpebl B paCTBOPAX KUCIOT U MIEIOUeH

13.6

UCCIIEIOBAaHNE W OIMCAaHUE CBONCTB HEOPraHUYECKHX BEIIECTB PA3IUYHBIX
KJIACCOB; U3yUEHUE B3aUMOAECHCTBUSI KUCIIOT C METAJUIAMU, OKCUJaMH METaJLIOB,
pacTBOPUMBIMU ¥ HEPACTBOPHUMBIMU OCHOBAaHUSIMHU, COJIIMH; TMOJIy4EHUE
HEPaCTBOPUMBIX OCHOBAHUIA; BEITECHEHUE OJJHOTO MeTajula APYTUM U3 pacTBOpa
COJIH; McclieloBaHne aM(OTEPHBIX CBOMCTB TUAPOKCUIOB ATFOMUHUS U LIMHKA

13.7

pelieHue HKCIEPUMEHTAJIbHBIX 3adad 1o TemMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCJIMHEHMI; «INEKTPOJUTUYECKAS  JTUCCOLIMAIUS;
«BaxxkHelmue HeMeTANIBI W UX COSOWMHEHMA», «BakHelmme MeTaibl M UX
COCITUHEHHUS

13.8

XMMHUYECKHE OKCICPUMEHTHI, WUIIOCTPUPYIONINE TMPHU3HAKA  MPOTEKAHUS
peakiuii MOHHOIO OOMEHA; KAaueCTBEHHBIC PEaKIMM Ha IMPHUCYTCTBYIOIIUEC B
BOJHBIX PAcCTBOpaX HOHBL: XJIOpHI-, OpoMun-, momun-, cyibdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJIPOKCUI-UOHBI, KATHOHBI aMMOHHS, MAarHHs,
KaJblusl, allFOMUHUS, Kene3a (2+) u xxeneza (3+), menu (2+), nuHKa

14

VYmMmenue:

141

NPEJCTABIATh PE3YyIbTaThl 3KCIIEPUMEHTa B (OpPME BBIBOAOB, JOKA3aTebCTB,
rpaduKoB U TAOIUIL ¥ BBISBIISATH IMIMPUUYECKHE 3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL  CBA3UM  MCXKAY PCaJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYCCKUMH
ABJICHUAMHM MW IIponeccaMu, IMPOUCXOJAINIMMH B MAKpOo- W MHUKPOMHUPE,
O0OBICHATH IMPUYIUHBI MHOFOO6pa3I/IH BCIICCTB

IlepedeHnb 371eMeHTOB cofiep:KaHus, NpoBepsieMbIX Ha OI'D mo xumuu

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

HepBOHaanBHBIe XUMHUYCCKUEC ITIOHATUA

1.1

UYuctele BemecTBa U cMecu. CrocoObl pa3aeneHus cMecei

1.2

AToMBI H MOJICKYIJIBI. Xumudeckue diaeMeHTHl. CHMBOIBI  XHMHYECKHX
OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

XuUMHU4YECKast (bopMlea. BaneHTHOCTE aTOMOB XMMHUUYECKHX 3JIeMEHTOB. CTEIICHb
OKHCIICHUSA




1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTenpbHas aToMHAas Macca.
OrHocuTtenbHas MOJICKYJISIpHAad Macca. MaccoBas A0 XUMHYCCKOI'0 2JICMCHTA
B COCAUMHECHUU

1.5

KonmuectBo BemectBa. Monb. Monsipuas Mmacca. MomsipHblid 00BeM Ta30B.
B3aumocBsI3p KOIMYeCTBa, MACChl U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

du3nueckue U XUMHYCCKHE SBICHUSI. XHMHYECKAs pCaknusd U €€ IMPHU3HAKU.
3akoH COXpaHCHUA MacCChl BEHICCTB. Xumudeckue YpaBHCHUA

Ilepnonnueckuit 3akoH u Ilepuoauueckas cucreMa XMMUYECKUX 2J1eMEHTOB [l
N. MenaeneeBa. CTpoeHrE aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX dyemeHToB JI. U.
Menpneneesa. Ilepuonsl u rpynmnsl. GU3HYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB MEPHO/Ia U TPYMIILI JJIIEMEHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX sep. M3otomnbl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX 000JI0ueK aTOMOB IMepBbIX 20 XMMHUYECKHX 3JEMEHTOB
IIepunonnueckoii cucremst 1. 1. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB XMMHUYECKHUX SJIEMEHTOB IMEPBBIX TPEX
MEePUOJIOB, Kalus, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
META/UIMYECKUX W HEMETaUIMYeCKUX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUM C IIOJIO)KEHUEM JJIEeMEHTOB B llepmoamyeckoil cucreme u
CTPOCHUEM UX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckasi cBa3b. KoBasieHTHass (MOJsipHasT W HEMOJSIpHAs)  CBS3b.
DJIEKTPOOTPHULIATEIHLHOCTh XUMHAYECKUX 3JIEMEHTOB. Hounnas CBS3b.
Meramnuueckas CBSI3b

3.2

Tursr KPpUCTATUIMYCCKUX  PCUHICTOK (aTOMHaH, HWOHHAasd, MCTaHHI/I‘leCKaH),
3aBHCHUMOCTEb CBOMCTB B€IICCTBaA OT THIIA KpHCTaHHI/I‘IeCKOfI PEIICTKN U BHUJA
XHUMHUYECKOH CBSI3HU

Baxwnelimme npeAacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeramnmel u ux
coeqnuHeHus. MeTaibl U UX COeqUHEHUS

4.1

Knaccuukanuss M HOMEHKIATypa HEOPTaHWYECKHX COEIMHEHMH: OKCHI0B
(coneobpa3yrouue: OCHOBHBIE, KHCIIOTHBIE, amQoTepHbIe) u
Hecosieo0pa3yrole; OCHOBaHMH (LIEIOYM W HEPaCTBOPUMBIE OCHOBAHMUS);
KHACJIOT  (KUCIIOpOACOAepKamue ¢ OECKHCIOPOJIHBIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); coJieil (CPeIHUX U KUCIBIX)

4.2

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB-HEMETAIUIOB:
BOZIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

@u3nyeckue M XUMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB-METAJUIOB: JIUTHS,
HATpHUsl, Kalus, MarHus M KaJlblMsl, aTIOMUHUS, JKele3a. DJIEKTPOXUMUYECKUI
P HAaPSKEHUN METAJUIOB

4.4

dusnueckue ¥ XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHHI HEMETAJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBa OKcHI0B HemeramwioB: cepel (IV, VI),




azota (I, IV, V), docdhopa (III, V), yrmepoma (II, IV), xpemuus (IV).
[TonydyeHue OKCHI0B HEMETAIIIIOB

4.6

XUMHYECKHE CBOWCTBA OKCUIOB: MeTaIIoB [A - IIIA rpynm, unka, meau (I1) u
xenesa (11, IIT). TTonydyenne okcuaoB METAIIOB

4.7

XHWMHYECKHE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THAPOKCHUIOB (HA MpUMEPE
TUAPOKCHJIOB  QJIIOMUHUS, >Keje3a, LuHKa). [lomydeHue ocHOBaHUU u
aM(}OTEPHBIX THAPOKCUIOB

4.8

OOmue XMMUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJIOPOJHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEpHOH, a30THOH, (ochHOpHOH, KPEeMHHEBOM, yrojapHOH. OcoOble
XUMUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOW M a30THOM KHCIIOT.
ITosryuenune kucior

4.9

OO6mue XUMHUYECKHE CBOMCTBA CpeHuX cotied. [Tomydenue comneit

4.10

[Tonyyenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,
YIJIGKHCIIOTO Ta3a B JIA00OpaTopuu

411

[Tonyuenne aMMuaka, cepHOM M a30THOM KMCIOT B IPOMBINLIEHHOCTH. OO1ue
CIOCOOBI OJTYYEHUSI METAIIIOB

4.12

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTaHNUYCCKUX COCI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIUU

5.1

Knaccugukanus XuMUUECKUX peaklui 10 pa3iuyHbIM MPU3HAKaM: 110 YUCITy U
COCTaBy Y4YaCTBYIOIIMX B pPEAKIHUU BELIECTB, IO TemioBoMy 3¢ dekrty, 1o
M3MEHEHUIO CTEIICHEW OKHUCIICHHUS XUMUUECKUX 2JIEMEHTOB

5.2

TennoBoit 3 eKkT XUMUYECKON peakuu, TEPMOXUMHUECKHUE YpaBHEHUS. DK30-
U DHIOTEPMUYECKUE peaKIUU. TepMOXUMUYECKUE YPABHEHMUSI

5.3

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKkuu. OKHCIUTEIN U BOCCTAHOBUTEIIM.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHHA. 3HCKTpOHHBII>'I OanaHC
OKHUCIIUTEILHO-BOCCTAHOBUTEIILHOM peakuuu

5.4

Teopus 351eKTPOTUTHYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEeANIeKTPONUThL. CUITbHBIC U clla0ble ANeKTPOIUThL. CTeneHb AUCCOIHAINN

5.5

Peakiuu woHHoro oOMeHa. YCJIOBHS NMPOTEKAaHUS PEAKIMA MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILCHHBIE HOHHBIE YPAaBHEHUS PEaKUi

XHUMHS ¥ OKpYXarolas cpeaa

6.1

BemectBa u Marepuansl B TOBCEAHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIOJb30BAaHME BELIECTB M XUMHUECKUMX peakuuil B JabopaTopuu u OBITY.
HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOT'aX U OTPABJICHHUAX

6.2

XUMHUYECKOEe 3arps3HEHHE OKpYKawoIled cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHUS
[IpenenpHas momyctumass koHneHTpanus BemectB (ITJK). Pomp xumuum B
pelIeHuN DKOJOTHYECKUX TpolsieM. VYCWIeHHe MapHUKOBOTO 3ddeKTa,
paspyllIeHre 030HOBOIO CII0s

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B




ObITY, MEIWIMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siictBe. IIpumenenue
METAJUIOB M CIUIaBOB (CTaslb, YYTyH, IIOPAJIOMUHUMA, OpoH3a) B OBITY U
INPOMBIIUICHHOCTH UX coeanHeHui. [ToHsATHE 0 KOppO3UN METayuIoB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IpuponHble HMCTOYHUKU YIJIEBOJOPOJOB (Yyrojib, MNPUPOIHBIA Tra3, HE(TH),
MPOYKTHI UX MepepadoTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH

6.5 [lepBoHayanbHble TOHATHUS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHHUSAX
yriaepona (MeTaH, JTaH, OSTWICH, AaleTWICH, 3TaHOJ, TIUIEPHH, YKCyCHAs
kucnora). [loHsTue o OMONOTMYECKH Ba)XHBIX BEIIECTBAX: >KUpaX, OelKax,
YIIIEBOJIaX - U MX POJIH B KU3HU YEIIOBEKA

7 Pacuersr:

7.1 1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN

7.2 Macchl (MaccoBOM) T0JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHHSIM




