156. ®enepanpHas paboyas mporpaMma Mo y4eOHOMY MpPeaMETy «XUMUsDH)
(YyriyOsieHHbIH YPOBEHb).

156.1. ®enepanbHas paboyas mporpamma Mo yueOHOMY MpeaIMeTy « XUMUsD)
(yrnyOneHHblli  ypoBeHb) (mpeameTHas oOsacth  «EcTecTBeHHO-HAy4HBIC
IpeIMeThI») (J1ajee COOTBETCTBEHHO — MPOrpaMMa 10 XUMHUH, XHUMHSI) BKIIOYACT
MOSICHUTETIFHYIO 3alMCKy, COJEep)KaHhue OOy4eHHs, TUTAHUPYEMbIE pe3yJbTaThl
OCBOEHHUS IPOrPAMMBI 110 XUMUH.

156.2. TlosicHuTenbHas 3aMKCKA.

156.2.1. [IporpaMmmMa 1O XMMHH OCHOBHOTO 0OIIEro oOpa3oBaHUs
(yrinyOnéHHbI YpOBEHB) COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeiIbHOW MPOTpaMMbl OCHOBHOTO  OOIIEro
obpazoBanus, npeactaBieHHbIXx B PI'OC OO0, ¢ yuetom denepanbHoil paboueit
IpOrpaMMbl BOCITUTAHHUSL.

156.2.2. [lporpamma 10 XMMHHM pa3paboTaHa C LENbI0 OKa3aHMS
METOUYECKON MOMOIIM YYUTENO B CO3/IaHUU paboyeil MporpaMMsbl 1o yueOHOMY
peIMETY.

[Iporpamma mo xumuu Aa€T MpeACTaBICHUE O IEJsAX, OOIlel CcTpaTeruu
oOydeHusi, BOCHHUTAHMUS U Pa3BUTHUA OOYy4aIOUIUXCA CpPEACTBAMH Y4€OHOTO
npeaMeTa, onpenessieT 00s3aTenbHOe IPEeIMETHOE COIep KaHne, €r0 CTPYKTYpY MO
pazgenaMm M TeMmaM, paclpeiesieHMe 10  KjaccaM, PEKOMEHIYEeMYIO
MOCNIEIOBATEILHOCTh ~ M3YYEHUS] XUMHH C Y4eTOM  MEXKIPEIMETHBIX W
BHYTPUIIPEIMETHBIX  CBs3C€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCTe oOydaomuxcs. B mporpaMmMe 1O XUMUU — YYUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO IMpeAMETa B peaju3alud TpeOOBaHUM K IJIaHHUPYEMBbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUs U B
(GbOopMUPOBAHUK OCHOBHBIX BHJOB y4€OHO-TIO3HABATEIBbHON  JIESITEIBbHOCTU
00y4aroIIerocs o OCBOEHUIO y4eOHOT'O COJIEPKAHUS.

156.2.3. I3yueHue XWMHUHU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS
OPUEHTHPOBAHO Ha OOIIEKYJIBTYPHYIO TOJTOTOBKY, HEOOXOAUMYIO IS BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS MHTEUIEKTYaIbHBIX CIIOCOOHOCTEN U

MHTEPECOB OOYYaIOUINXCs, Ha TMPOJOJDKeHHE OOydYeHHs Ha YPOBHE CpPETHETO



obmrero oopa3oBaHusl.

156.2.4. 3nanne  XUMHHM ~ CIIy>)KUT  OCHOBOM  JUIsi  (OPMUPOBAHUS
MUPOBO33pEHUsI 00YUaIOLIETrocs, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE
MUpPa, BAXKHYIO pPOJb HWrPalOT (HopMHpyeMble XHUMHUEH MPEACTaBICHUS O
NPEBPAIICHUSIX YHEPTUU M BEIIECTB B MPHUPOJE, O MyTAX PEIICHHUS TI0OATbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
IPOAOBOIBCTBEHHOM MPOOIIEM, MPOOIEMBI 3KOJIOTHYECKON 0€30MaCHOCTH, TPOOIEM
3JIpaBOOXpPaHEHUSI.

156.2.5. U3yuenune xumuu:

CIOCOOCTBYeT  pealu3alid  BO3MOXKHOCTEH  JIJII  CaMOpa3BUTHS U
dhopMUpOBaHUSI KYJIBTYPhI IMYHOCTH O0yJArONIUXCS, UX 00IIeH U PYyHKIIMOHATIBHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJI B ()OPMHUPOBAHNE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOM JIESITEIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MIOBCETHEBHOM JKU3HHM, TaK U B POGECCHOHATHLHON ACSITEILHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABIICHUA O €IWHCTBE MPUPOJBI U YEIOBEKA, SBISICTCS KIIOYEBBIM 3TAIoOM
B (HOPMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyYarOIINXCS;

crocoOCTBYyeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAyYHBIM 3HaHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B KOJOTHYECKOE
oOpa3oBaHHE 00yYAIOITUXCH.

156.2.6. Jlanupie HampaBlieHUsI B OOYYE€HMM XHMHUHU OO0ECICUUBAIOTCS
cnenuduKol  comepKaHUs TMpeaMeTa, KOTOPBIH SBISICTCS  MEJaroruv4ecKu
aIanTHPOBAHHBIM OTPAXKEHUEM OTIPE/ICIICHHOTO Tara Pa3BUTH XUMHH.

156.2.7. YriyOn€éHHpIlii Kypc XUMHH OCHOBHOTO 0OIIEero o0pa3oBaHUs
OPUEHTHPOBAH Ha OCBOCHHE 00YJAIOIIMMHUCS CHCTEMbI NTEPBOHAYAIBHBIX TTOHATUN
XUMHH, OCHOB HEOPTaHWMYECKONW XHWMHH, OCHOBOIIOJIATAIONINX MPEICTaBICHHIA
0O0111e¥ XUMHH U OTJICJIbHBIX 3HAUUMBIX TTOHATHN OPraHuYeCKOW XUMHUHU.

156.2.8. CtpykTypa colep:kaHus MPOrpaMMbl IO XUMHH cPOpMHUpOBaHaA Ha

OCHOBE CHCTEMHOIO IIOAxoda K €€ H3Yy4YCHHUIO. ConepmaHHe CKJIaAbIBACTCA H3



CUCTEMBI MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUN O
xuMuueckord peakuud. OOe 3THM CHUCTEMbl OpPraHM30BaHbl [0 MPUHIUITY
NOCJIEZIOBATEIBHOIO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKHUX IPE/CTaBICHUN
Pa3HOro YpOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnoanueckoro 3axkona J1.M. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

Mpe/ICTaBICHU 00 3JIEKTPOTUTHUECKON TUCCOLIMAIIMH BEILIECTB B PaCTBOPAX;

0 XMMHYECKON KHHETHKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTHyecKMX 3HAHUU MOJIOKEHBI IMIUPHUUECKH IMOTYUYEHHBIE
dakTtbl. TeopeTnyueckre 3HaHUS Pa3BUBAIOTCS MOCJIEI0BATENBLHO OT OAHOTO YPOBHS
K JpyroMy | o0ecrneurBalOT OO0ydYarolndMcsi BO3MOXKHOCTh OOBSICHATh U
IPOrHO3UPOBATh CBOMCTBA, CTPOECHHME M OOJACTH MPAKTUYECKOTO NPUMEHEHUs
U3y4YaeMbIX BEILIECTB.

156.2.9. OcBoenue coaepx aHusl NPOrpaMMbl MO XUMHH IPOUCXOIUT C
MCIT0JIb30BAaHUEM 3HAHUMN U3 paHee N3yUYEHHbBIX YUEOHBIX IPEIMETOB: OKPYKAIOIIUN
MuUp, 6uosiorus, pusrka, MaTeMaThKa, reorpadus, TEXHOJOT S, UCTOPHUS.

156.2.10. Ilporpamma ocHOBHOTO 00mIero oOpa3oBaHUS TI0O XUMHUU
(yriyOnéHHbI YpOBEHb) OpPHUEHTHpPOBAaHAa Ha COXpaHEHHE (PYHIaMEHTAIbHOTO
Xapaktepa o00pa3oBaHHUsA, CHEHUPUKKH Y4eOHOro mpeamera U oOecredeHue
YCHEIIHOro 00y4YeHusi Ha CIEAYyIOUIEM YpOBHE oOpa3oBaHus. B mporpamme mo
XUMHUHU peau3yeTcsi pa3BUBAIONIAS W MPAKTHUYECKash HAMPAaBIEHHOCTh O0yuYeHUs
xuMuu, nuddepeHunalus oO0ydeHMs, BKIIOYAromas MNpOoQWIbHYI IOATOTOBKY
oOydJalmuxcsi U MOCIEAYIOIIee CaMOONpeaeieHne B BbIOOpEe HampaBlIeHUs
oOydeHus: B mpo(UIbHBIX KJIaccax.

156.2.11. Yrny6néHHoe u3ydeHne XUMHUHM CIOCOOCTBYET peaau3aluu 3a1au
podecCHOHAIbHON OPUEHTALUY U HAMPABJIECHO Ha MPEJOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O00y4aromeMycss MpOSIBUTh CBOM WHTEIUIEKTYallbHbIE M TBOPYECKUE
CITIOCOOHOCTH IIPU U3YUYCHUH YUEOHOTO MpeIMeTa, HEOOXO0UMBbIE 1JIs ITPOIOHKEHUS
oOpa3oBaHMs U JaJbHENIIEH TPYI0BOU AESTEIbHOCTH.

156.2.12. IIporpamma no xumuu (yriyOia€HHBIH ypOBEHb) IpeaHa3HayeHa



JUIS  WCTOJB30BaHUS B  00pa30BaTENbHBIX  OpPraHM3AIMIX, PEATHU3YIOLIUX
nporpaMMbl AU QPepeHInpoBaHHOTO (YriIyOJIEHHOT0, MPOPUIBHOTO) HU3YyYEHHUS
OTJIEIbHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMUs.

156.2.13. Ob6pazoBarenbHble (HYHKIIMA XUMUU, U3y4aeMOU Ha yTIIyOJIeHHOM
YpOBHE, peanu3yloTcs B mpolecce (GOpMHUPOBAHUS 3HAHUM OCHOB XUMHMUYECKOU
HAyKd Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHHUS, 00JIACTH MPAKTHUECKOU
JESITEIbBHOCTH YeJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYphI. 3ajada
y4eOHOro mpeaMeTa COCTOUT B (DOPMHPOBAHUHM CHUCTEMbl XUMUYECKUX 3HAHUU —
BaOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX IMOJOKEHUM, JOCTYITHBIX
000011IeHNIT MHPOBO33PEHUECKOT0 XapakTepa, S3blka HAyKd, B IPUOOHICHUH K
HAy4YHbIM METOJIaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XUMHUYECKUX PEaKIUi,
(GbopMHpPOBAaHUY U PA3BUTHUH [TO3HABATEIBHBIX YMEHHUM U CITOCOOOB ACSATEIBHOCTU U
UX TPUMEHEHUU B y4eOHO-TIO3HABATEIbHOM U  y4eOHO-HCCIIEI0BaTEIbCKON
JeSITEIbBHOCTH, OCBOCHHMU TpaBui O€30MacHOro OOpalleHHusl C BeIlecCTBaMU B
ITOBCEHEBHOM KU3HU.

156.2.14. llenu u3ydyeHuss XUMHUH OTPAKAIOT HAMPABICHHOCTh 00yUYeHHUs Ha
pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (popMuUpoBaHHE €€ MHTEIUIEKTa W OO0uIeH
KYJIbTYPBI.

156.2.15. M3y4yeHne XuMHUH HAIIPABIICHO HA IOCTHXKEHUE CIICAYIOMIUX LIETIeH:

dbopMUpOBaHHE MHTEUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO PEIICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

dbopMHpOBaHHE CUCTEMbl XMMHUYECKMX 3HAaHUW KAaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, KaK OCHOBBI ISl TOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJICHUN OKPYXAIOIIEro MUpa, OCBOCHHE SI3bIKa HAYKU;

npuoOIeHne OO0ydYalomuxcs K CaMOCTOSATEIBLHOM TIMO3HABATEIbHOU U
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHUf,
dbopMHpoBaHKE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue 00me (PYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATP M OLIEHUBATH SIBJICHUS

OKPYKaromero Mupa, HCIOJb3ysd 3HAHUSA W OIIbIT, IIOJIYUYCHHBIC IIPpU H3YUYCHUU



XUMUH, PUMEHSITh UX TIPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NEATEIIbHOCTH,

pa3BuTHE y OOydalolUXCsl HHTepeca K H3YUYEHHI0 XUMHH U cdepam
NEeSATEIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMg K OCO3HaHHOMY BBbIOODY
COOTBETCTBYIONIETO NPOMUIIS U HAIPABICHHOCTU JalbHEHIIEro o0y4eHus;

OCO3HaHUE EHHOCTH XUMUYECKUX 3HAHWM B JKU3HU YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KyJbTYpPbl, HENPUATHE IEUCTBUU, NPUHOCALIUX BPEX
OKPYKaIOIIEH Cpelie U 310POBbIO JIFOIEH;

npruoOpeTeHNe 00yJarOIIMMHUCS OIBITA CAMOTIO3HAHUS, KITFOYEBBIX HABBHIKOB
(KJTFOYEBBIX KOMIIETEHIIMH ), HEOOXOAMMBIX JJI PA3TUYHBIX BUIOB €SI TEIIbHOCTH.

156.2.16. B 8 u 9 xnaccax mo BeIOOpPY 00pa30oBaTEIbHOM OpraHu3alvy Ha
yIIyOJI€HHOE U3yYeHHE YYeOHOro mpeaMera « XUMUs» MOKET ObITh OTBEIIEHO IO
102 yaca (3 yaca B Hegemno) win 136 yacoB (4 yaca B HEIENIO), TO €CTh 2 Yaca B
Hezaeno 3a cuét obsa3arensHOM yactu OOII OO0 u 1 — 2 ygaca 3a cuét yactu OOII
000, dopmupyemoit ydacTHHKaMu 0Opa30BaTENbHBIX OTHOIIeHUN. Bceero 204
(272) gaca 3a gBa roja o0y4eHUsI.

156.3. Coneprxanue o0ydeHus B 8 Kiacce.

156.3.1. [lepBoHavYaIbHBIE XUMUYECKUE TIOHSITHS.

Xumusi — BakHasi 00JacTh €CTECTBO3HAHUSI U MPAKTHUUECKON JEATEIbHOCTH
yenoBeka. [Ipenmer xumun. Pons xumun B )u3HH yenoBeka. KpaTkue cBenenus 00
VCTOPUM BO3HUKHOBEHHUS M PA3BUTHA XMMHH. XUMHUS B CHUCTeMe HayK. Tena u
BelecTBa. PU3NUecKre U XUMUYECKHUE CBOMCTBA BEILIECTB. ATperaTHble COCTOSTHUS
BelecTB. [loHATHE O TEOpPEeTMYECKUX W HSMIUPUUECKHUX METOAAaX MO3HAHUS
B €CTECTBEHHBIX HayKaX. [IpeacTaBieHust 0 HAy4YHOM MO3HAHUU HA SMIUPUYECKOM
ypOBHE: HaOIIO/ICHUE, U3MEPEHHE, dKCIIEPUMEHT, MOJEINPOBAHNUE, BHIYUCIICHHE.
[IpencraBnenus 0 HAyYHOM MTO3HAHUU HA TEOPETUUECKOM YPOBHE: HAYUHBIC (DAKTHI,
npo0sema, rurnoTe3a, TEOpHusl, 3aKOH.

A3bIk XuMuHU. VICTOYHUKY XUMUYECKON HH(POpMAITUH.

[Tonsitue o MeTonax pabOThl ¢ XUMUYECKUMH BeiecTBaMu. O0opyaoBaHHe
HIKOJILHOM XuMuyeckoi nabopatopun. IlpaBuna Oe3omacHoro oOpaiieHus c

BElIECTBaMU U J1a00paTOPHBIM 000PYI0BAaHHEM.



Yucrtele BemecTBa U cMmecu. [IpupoaHble cMecu: BO31YyX, IPUPOAHBIN Ta3,
HE(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOIbI U MUHEPabI. [[I0HATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsax. CrocoObl pa3ieneHns cMeceil. OUnCcTKa BEIIECTB.

BemecTtBa U xuMuueckue peakiuu. ATOMBI M MOJIEKYJIBl. XHUMHYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE M CIOKHBIE BELIECTBA.
Mertainel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX DSJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOcTaBa BewlecTB. OnpeaesieHne BAJICHTHOCTU 3JIEMEHTOB IO
dbopMysiaM OMHApHBIX COETMHEHUH U cocTaBieHne (OpMyJ1 OMHAPHBIX COETUHEHUIN
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCUTENbHAsA aToMHas macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAss macca. MaccoBast J0JiI XMMHYECKOTO BJIEMEHTA B COEAUHEHUH.
Haxoxpaenue mpocteiinieit (hopMyJibl BEIIECTBA 110 MACCOBBIM JIOJISIM JIEMEHTOB.

KosmmuectBo BemectBa. Monbs. MossipHas macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M YHCJa CTPYKTYpPHBIX €IMHUI] BemlecTBa. Pacuersl mo ¢opmynam
XAMHUYECKUX COEIUHEHUW. MomsipHas Macca cMecH BellecTB. MoubHas 1oJist
XUMHUUYECKOTO DJIEeMEHTa B coeauHeHuu. HaxoxnaeHnue mpocrteiiieit GpopMylisl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3nyecKre U XUMUYECKUE SBJICHHS. XUMUYECKAs pEaKUUs U €€ IPU3HAKH.
VYcnoBus IpoTEKaHUsI XUMHUYECKUX PEaKUid. 3aKOH COXPAHEHHUS! MAcChl BEILIECTB.
AtomMHO-MonekysipHass Teopus. JKus3Hb u nedarensHocTh M.B. JIoMmoHOCOBA.
XuMHuuecKkre ypaBHeHUs. TUIIBI XUMUYECKUX Peaklunuid (COeIUHEHUS, PA3IOKECHHUS,
3aMelleHus, o0oMeHa). Pacuerbl Mo XUMUYECKUM yPaBHEHUSIM.

OKCIEpUMEHTAIBHOE W3YYECHHE BEIIECTB M SABJICHUUA. 3HAKOMCTBO C
XUMHYECKONH TOCYAOH, C TpaBwjiaMu palboThl B JaboOpaTopud W MpHEMaMU
oOpartenus ¢ 1abopaTopHbIM 00opyaoBaHUEM. V3ydenne u onrucanue Gu3nIecKux
CBOMCTB OOpa3lOB HEOPraHMYECKUX BEUIECTB — METAUIOB M HEMETAJLJIOB.
Habmronenue ¢uzndeckux (TuiaBjaeHUe BOCKa, TasHUE JIbJa, paCTUPAHUE caxapa B
CTYNKE, KUIEHWE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOIEHUCTBUE COAbI WIM MEJIAa C COJISTHOM
KUCTI0TOM) siBneHni. O3HakoMJIeHHE ¢ 00pa3liaMy BEIIECTB KOJIMYECTBOM | MOJIb.

Habmionenne u omnucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaKlui



(paznmokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapwus,
MOJIyY€HHE U pasyioxkenue ruapokcuaa meau (1) npu HarpeBanuu, B3auMo1eicTBUE
xene3a ¢ pactBopom comm meau (I1). M3ydenue cmocoOoB pasieneHus cMmecei
(c momolIpl0  MarHuta,  (QWIBTPOBaHME,  BbIIAPUBAaHUE,  JUCTUILIALMA,
xpomarorpadus), NpPOBEAEHHE OYMCTKM IOBapeHHOM couu. HaOmogenue u
OINMCAHUE OIBITOB, WILTIOCTPUPYIOLINX 3aKOH COXPAHEHUSI MACCHI.

156.3.2. Baxkneiimme npeacTaBUTEIN HEOPraHUIECKUX BELIECTB.

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocraB Bo3ayxa. 3aKoH
ABoranpo. Momsipubiii 00bEM ra3oB. OTHOcUTENIbHAs IUJIOTHOCTh TAa30B.
OmnpeneneHne OTHOCUTEIbHON MOJIEKYJIIPHOM Macchl 1a3000pa3HOro BEUIECTBA 10
U3BECTHOM OTHOCUTENIBHOM MIOTHOCTH. OOBEMHBIE OTHOLIEHHS Ta30B IpU
XUMHYECKHUX PEAKLUX.

Kucnopon — snemeHT u mpoctoe BeniecTBo. HaxoxzaeHue Kuciopoja B
npupojie, pU3nUecKkrue U XUMUYECKHUE CBOMCTBA (PEaKLUU TOPEHUs. U OKUCICHHUS).
[Tpoueccol okucnenuss B xuBod mnpupoae. Oxcuapl. IIpumenenue kucnopona.
Crioco0bl MoMy4YeHHs! KUCI0PO/1a B JIaDOpAaTOPUH U MpOMbIIIeHHOCTH. [loHsTHE O
karanuzaTope. KpyroBopor kuciopona B mpupoae. O30H — aIoTponHas
mMoaupukamms kuciaopoa. O30HOBBIN CIIOM, €T0 3HAYCHHE JJIS JKUBBIX OPTaHU3MOB.
Paspymenue 030HOBOrO CI1osl.

TemnoBoit 3¢(deKkT XMMUUECKON peakuH, TePMOXMMHYECKUE YpaBHEHUS,
9K30- U SHAOTEPMHUECKHE peakuuu. Tomnuso. Mcnons3oBaHue yris U MeTaHa B
KauyecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [loHsTie o napHukoBoM 3 dexre.

Bomopon — nsnemeHT M mpoctroe BemiecTBO. Haxoxknaenue Bomopoda B
npupojie, Gu3nuecKrue U XUMHUUECKHE CBOWCTBA, IPUMEHEHUE, CIOCOOBI MOJTyYEHUS.
[TonsiTHe 0 KUCHOTax u coisax. Mcnoap3oBaHne BOJOPOAa B KAYECTBE TOILIMBA.

Bona. ®@usnueckue cBoucTsBa BoAbl. Boxa kak pactBoputenb. PacTBOpHI.
HacplllieHHBIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
®dakTophl, BIMAIOIIME HAa PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HBIX BEIIECTB.
Crioco0b! BbIpaK€HUsI KOHLIEHTPALMKA PACTBOPOB: MaccoBasi A0JsI paCTBOPEHHOIO
BEILECTBA, MOJISIpHAas KOHILIEHTpauusa. Poib pacTBOpOB B NPHUPOAE U B KU3HU

YCJIOBCKaA.



Xumudeckue cBoicTBa Bojabl. [lonstre 00 ocHoBaHusix. [lonsitme 00
uHJMKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE MPUPOJIHBIX BOJ.
OxpaHa ¥ OYHUCTKA PUPOJHBIX BOJI.

Knaccudukanus neopranndeckux coenuuenuid. Oxcuabl. Kinaccudukanms
OKCHJIOB:  cojieoOpasytome  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpasyrome. MexayHapoaHas HOMEHKIATypa OKCUAOB. TpuBHaNbHBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUJIOB
(B3aMMOJEICTBHE C BOJIOM, C KHUCIOTAMH U OCHOBAHUSIMH, C JPYTUMH OKCUIAMU).
[lony4denue OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHMAX U KUCIOPOJACOAECPKAIINX KUCITOTaX.
Kucnotel. Kiaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUsA KHUCIOT. PU3NYECKHE M XMUMHUYECKHE CBOMCTBA KHUCIIOT
(B3aMMOJAEICTBHE C METAJJIAMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHOocTM MetamnoB H.H. bekeroma. I[losmyuenne xucnor. Kucnortsl B
pUPOJIE, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanusa. Krnaccudukanuss OCHOBaHMN: WIENIOYM W HEPACTBOPUMBIE
OCHOBaHMsA. MexayHapoaHass HOMEHKJIATypa OCHOBaHWM. TprUBUAIIbHBIC HA3BAHUS
ocHoBaHuM. Illemoumn, ux cBOMCTBA (B3aMMOJEHCTBHUE C KUCJIOTHBIMHU OKCHIAMH,
KHCIIOTAaMU U COJISIMH) M CHOCOOBI moiyueHus. HepacTBopumbie OCHOBaHHUSI, WX
CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH) U CLIOCOOBI oJTyueHusi. AMGOTEPHOCTb.
[Tonsitue 00 amoOTEepHBIX TUAPOKCHAAX (HA MpPUMEpE TUAPOKCHIOB IMHKA WU
ATIOMHUHUS ): XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBHUE C KMCIIOTAMH U IIEJI0YaMH) U
MOJTyYEHHE.

Comm  (cpenHue, KHCIBIE, OCHOBHBIE, JBOIHBIE). MexayHapoaHAs
HOMEHKJIATypa cojiel. TpuBHanbHbIEe Ha3BaHUA coler. PU3NYECKUE U XapaKTEPHbBIE
XMMHWUYECKHE CBOWCTBA Ha IpuMepe cpeaHux cosen. [lomydyenue conen.

I'eneTnueckas CBSI3b MEXKAY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHHUI.

DKCIEPUMEHTAIBHOE U3YUYEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE ONPEIEIICHUE COJEPHKAHUS KUCIOPOa B BO3AYXE;

MoJIy4yeHue, COOMpaHue, paco3HaBaHUE U U3yUYeHHE CBOMCTB KUCIOPO/Ia;

HaOJIIOJICHUE B3aMMOJICUCTBUSA BEIIECTB C KHCIOPOJAOM M YCJIOBUU



BO3HUKHOBEHUS U MIPEKPAIICHUS TOPCHHUS;

O3HAaKOMJIEHUE C 00pa3iaMu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MoJIlydyeHue, CcoOMpaHue, paclo3HaBaHWE M M3Y4YEHHE CBOMCTB BOJOpOJA
(ropenue);

B3auMozeicTBre Bogopoaa ¢ okcuaom meau (11);

UCCJIEIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEUIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MAaCCOBOM 0JIEU PACTBOPEHHOTO
BEILECTBA;

OPUTOTOBJIICHHE PACTBOPOB C OIPEACIICHHON MOJSPHONW KOHIIEHTpaluen
PacTBOPEHHOT'O BEIIECTBA;

B3aMMOJICCTBHE BOJIbI C METAJIJIAMH (HATPUEM U KAJIBLIUEM);

oTpeeIeHIe PAaCTBOPOB KUCIIOT U MICIIOYEH ¢ ITOMOIIBIO HHANKATOPOB;

HCCJIEIOBaHNE 00Pa3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

u3yuyeHue Bzaumoaencteus okcuaa Meau (l1) ¢ pactBopoM cepHOi KUCTIOTHI,
KHUCJIOT C METaJUIaMH, PEAKIUN HENTPAIN3AIUH;

NOJIy4YeHHE HEPacTBOPUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOTO MeTasuia
JPYTUM U3 PacTBOPA COJIH;

B3aUMOJICCTBUE TUIPOKCHUIA IIMHKA C PACTBOPAMU KHCJIOT U IIEJI0UCH;

pelIeHre OKCIEPUMEHTANBHBIX 3amad 1Mo TemMe «OCHOBHBIE KJIACChI
HEOPTaHWYECKUX COCIUHEHUID.

156.3.3. Ilepuoanueckuii 3axkoH u Ilepuoaudeckas cucreMa XUMHUYECKUX
snemeHToB  J[.M. MenneneeBa. CtpoeHne aTroMOB. XHMHYECKasl  CBS3b.
OKHUCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITHH.

[lepBbie MOMBITKK KiIacCU(MUKAIIMU XUMUYECKHX 3JIeMEHTOB. [loHsTHE O
rpymmnax (CeMeulcTBax) CXOMHBIX AJIEMEHTOB: IIEJTOYHBIX U IIEI0YHO3EMEITbHBIX
MeTalljlaX, TajoreHax, MHEPTHHIX (OJaropoaHbIX) razax. OJEMEHThI, KOTOPbHIC
00pa3zyroT aM(oTepHbIC OKCUJIBI U THAPOKCHUJIBI.

[Tepunonnueckuii 3aKOH. OTKpbITHE [Tepuoguueckoro 3aKOHa.
Ileppomuueckas  cucrteMa  xumuyeckux  anemeHroB  JI.M. Menneneesa.

KopoTtkonepuoanas u piauHHONEpuoAHass ¢opmbel Tabiumbl «llepuonnyeckas



cucrteMa xumuueckux anemeHToB /.M. MenaeneeBa». [lepuoasl u rpynmsl (A- u b-
TPYIIIIBI).

Crpoenune atomoB. CoctaB aTtoMHBIX siaep. M3oronsl. PannoakTMBHOCTB.
ONEeKTpPOHbI. DJIEKTPOHHAsE OpOUTadb. DHEPreTUUYECKHE YPOBHM U IOAYPOBHHU
aroma: S-, p-, d-opOuTamu. DIEKTPOHHBIE KOH(PUTYpalMHM H OSJIEKTPOHHO-
rpaguyeckue ¢GopMyisibl atoMoB. DU3MUECKHUH CMBICI MOPSAIKOBOTO HOMEPA,
HOMEpa Mepuojia u rpynmsl d5emeHTa. CTpoeHre 3JEeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbix 20 xumuueckux 3neMeHToB lleproanueckoit cucremsl .M. Menneneesa:
pacnpenesieHue 3JEKTPOHOB II0 SHEPreTHUYECKHM YpPOBHSM, IOAYPOBHSAM H
opoutanam. Guznueckuit cMmpica [lepuoandeckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHUS paguyca aTOMOB XUMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IpyIaM U nepuojam. Msmenenune
KHCJIOTHO-OCHOBHBIX CBOMCTB CO€IMHEHUN XHUMHUYECKUX IEMEHTOB B NEPUOJAX U
rpynnax. XapakTEepUCTHKAa XUMUYECKOIO 3JEMEHTa [0 €ro MOJOXKEHHIO B
Ilepnomnueckou cucreme .M. Menneneesa.

3nauenue [lepunognyeckoro 3akoHa u [leprnoandeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUISL pa3BUTHS HAayku W npaktuku. V. MeHneneeB — y4yeHbIM U
IPaKJIaHVH.

DNEeKTpOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XWMHUYECKAsl CBS3b.
Buibl XUMHUYECKOM CBSI3U: KOBAJIEHTHAS NOJIIPHAs CBSI3b, KOBAJIEHTHAS HENOJIAPHAs
CBSI3b, NOHHASI CBsI3b. MeXaHu3Mbl 00pa3oBaHMsI KOBAJIEHTHOW M MOHHOM CBS3H.
DJEKTPOHHBIE U CTPYKTYpHBIE (popMyJbl BemiecTB. KaTHOHBI M aHMOHBI.

Kpucranmnmueckue u aMmopgHble BemiecTBa. THUIBI  KpUCTAIIMYECKUX
PELIETOK: MOHHAS, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTHKU.

Crenenp okucnenus. OnpeneneHue CTENEHEW OKHCIEHHS AaTOMOB B
OMHapHBIX coenHeHUsX. OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHUCJICHUSI M BOCCTaHOBJIEHMs. Okuciurenu U BoccTaHoBUTENH. CocTaBieHue
YPAaBHEHUH IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN U PACCTAaHOBKA
B HUX KO3 (HUIIMEHTOB METOIOM JICKTPOHHOTO OajaHca.

DKCNEepUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUC C 06pa3uaMH MCTAJIZIOB 1 HCMCTAJIJIOB,



MOJIETTUPOBAHUE CTPOCHHUS MOJIEKYJ IMPU TMOMOLIM PUCYHKOB, MOJIENEH,
9JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYJT;

MPOBEJICHUE  OMNBITOB, WUIIOCTPUPYIOMINX TMPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKInil (TOpEeHUE, pEakluy Pa3I0KCHHS, COCTUHEHUS).

156.3.4. MexnpeaMeTHbIE CBS3H.

Peanm3zamuss MeXnpeaMETHBIX CBsI3ed NpH HM3YYEeHHUH XMMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYUYHBIX
MOHSTUH, TaK ¥ TIOHSITHH, MPUHATHIX B OTJCIBHBIX €CTECTBEHHBIX HAyKaX.

OO11ue ecTecTBEHHO-HAYUHbIE MTOHATHS: ABJIEHUE (IIPOLIECC), HAYUHBIN (akKT,
THIIOTE3a, TEOpHs, 3aKOH, aHallu3, CHHTE3, KiIacCu(UKAIMs, NEPHUOIUIHOCTD,
HaOII0/IeHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOICIb.

@dwuszuka: SBICHUS TPUPOIBI, (PU3NYECKUE SBICHHS, BEIIECTBO, TeEIO,
dusznyeckue BEIMYUHBL, €AMHULBI H3MepeHus, o0bEM, Macca, arperaTHbIe
COCTOSIHHME BEIIECTBA, ATOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, MOJIEKYJIa, CTPOCHUE
ra3oB, >KMJIKOCTEH M TBEpIbIX (KPUCTALUIMYECKHX) TeJl, AJIEKTPUUYECKUU 3apsi,
KOJIMYECTBO TEIIJIOTHI.

buonorus: 6uochepa, porocunrtes, mporecchl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, rtuapocdhepa, MHUHEpaIbl, TOPHBIC TOPOJIBI,
M0JIE3HbIE UCKOIIaeMbl€, TOTLTUBO, BOJHBIC PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOJACTBO, XUMUUECKHE TEXHOJIOTUH, CHIPBE,
KOHCTPYKIIMOHHBIE MaTepHaIIbI.

156.4. Conepxanue o0ydeHus B 9 kiacce.

156.4.1. BemiecTBO 1 XUMHYECKAs PEAKIIUSL.

[ToBTOpeHue u yrirybjieHUe 3HAHUN OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca.
Crpoenue aromoB. CBOICTBa aTOMOB XMMHUUECKHX 3JIEMEHTOB, UX KOJIMYECTBEHHbBIE
U KA4YeCTBEHHBIC XaPAKTEPUCTUKH (paguycC, 3JIEKTPOOTPUIIATEILHOCTh, IHEPTHUS
noHm3aiun). [locmenoBaTeIpHOCT 3aMOIHEHHUST AIEKTPOHHBIX OpOUTaIell aTOMOB
ManbIX meprogoB. OCOOEHHOCTH 3amoJIHEHUSI DJEKTPOHHBIX OpOWTanIeil aToMOB
Oonpmmx mepuoaoB. [leprmogudeckas cucTeMa XUMHUYECKUX DJIEMEHTOB B CBETE
npejcTaBieHuid o CTpoeHuH artoma. CTeneHb OKUCICHHS W BaJIEHTHOCTb.

[IpencraBiienre 0 NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB



(3JIEKTPOOTPULIATENIBHOCTb, OKUCIIUTEIIbHO-BOCCTAHOBUTEILHBIE CBONCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U TUJPOKCUJIOB) OT CTPOCHHUS aTOMa.

Crtpoenue BemiecTBa. BemrectBa B TBEpAOM, JXKHUJIKOM U Ta3000pa3HOM
COCTOSIHUM. BuIbl XUMHMUYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HemoJsipHas,
noJyisipHas); OOMEHHBIH U JIOHOPHO-AaKIENTOPHBIM MeXaHu3M 0o0pa30BaHUs
KOBAJICHTHOM CBSI3HU.

MexMOJNeKyJIIpHbIE B3aUMOJIEUCTBUS (BOJIOPOJIHAS CBsI3b, CHIIbI BaH-aep-
Baannbca). Tunsl KpUCTAUIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUIM4YeCcKas,
MOJIEKYJISIpHAS — U OCOOEHHOCTH UX CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKOM PENIETKH U BUAA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHHUS  XUMUYECKUX  PEAKLIHMA.
Knaccudukanusa XuMUYECKHX peakluuid MO pa3iudyHbIM IMpU3HAKaM (TI0 YUCITYy U
COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TeIIoBoMy 3(hdexTy, mo
M3MEHEHHUIO CTENEHEW OKHCIICHUS XUMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4aCTHUIO KaTalln3aTopa, M0 arperaTHOMY COCTOSTHUIO pEarupyrolnX BEeIIeCTB).

DOJIEMEHThl XMMHYECKON TEPMOJMHAMUKH. OHEPreTUKAa XHUMHYECKUX
peakiuid. TernoBoit 3pdpekT XUMHUUECKON peakiuu. JK30- U IHIOTCPMHUYECCKUE
peakiuu, TEPMOXMMUYECKUE YpaBHEHHMs. 3akoH l'ecca W ero CleiacTBUs.
Briunciienns mo TEpMOXUMHYECKUM YPABHEHUSIM.

[ToHsTHE O CKOPOCTHM XMMHUYECKOW PEaKIMU. 3aKOH JCHCTBYIOIIMX Macc.
@akTOphl, BIAUSAIOMIME HA CKOPOCTh XMMHYECKOM PEAKIMU. DHEPrus aKTUBALUU.
[Tonsarue o katanuze. DepmeHThl. UTHTUOUTOPHI.

[TonsTre 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakiusaX. [loHsTue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cmemeHus
XUMHUYECKOTO paBHOBecHUsl. DaKTOphI, BIMSIOIIME HA COCTOSHUE XHUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHHe€  BO3MOXKHOCTHM  IPOTEKAHHUS  XHUMHUYECKHX
IpEeBpaIlleHU B Pa3IMYHbIX YCIOBUSAX HA OCHOBE MPEACTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peaKuuu. OKuCAUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU

OKHCJICHMS. BaXHble OKHCIMTEIM UM BOCCTAaHOBUTECIIU. HepMaHraHaT KaJinusia



(xapaktepuctuka). CocTaBlieHHE ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

DneKkTposuTHYEeCcKass Auccouranus. XHUMHYECKUE DPEakUUd B pacTBOpax.
Teopus 3JIEKTPOAUTHUECKON AUCCOMALMU. PacTBOpeHne Kak PU3NKO-XUMUYECKUN
nporecc. IloHatne o ruapaTax W KPUCTAUIOTHAPATAX. OJIEKTPOJIUTHI U
HEAJIEKTPONUThl. KarhoHbl, aHWMOHBL. MeXaHU3M JUCCOLMALMM  BEIIECTB C
pPa3TUYHBIM BUJIOM XUMUUYECKON CBsI3U. CHIIbHBIC U cT1a0bIe JIEKTPOIUTh. CTereHb
JUCCOLIMAIMK, KOHCTaHTa Jucconuanuu. VOHHOE NpOU3BEAECHHE  BOJBI.
Bonmoponnsnii moxasarenb. MHAMKATOpBL. DIJIEKTPOIUTHYECKAs JIHCCOLMALNS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuuu noHHOTrO 0OMeHa. Y CJIOBHS TPOTEKAHUSI PeaKIIUi HOHHOTO OOMEHa.
MonekysipHbI€, TIOJHBIC U COKPAIIICHHBIE HOHHBIE ypaBHEHU peakiuid. CBoicTBa
KHUCJIOT, OCHOBAaHMW M COJIEHl B CBETE€ NPEICTABICHUNU OO0 AIIEKTPOJIUTUUYECKON
nucconuanuu. KauecTBeHHbIE peaKIiuy Ha HOHBI.

I'maponus coneil. MoHHBIE ypaBHEHUS TUAPOJIA3A COIEH. XapaKTep Cpebl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTANIBHOE W3YYCHHE BEIIECTB M SABJICHUN: O3HAKOMIICHHE C
MOJIEISIMUA KPUCTAJUIMUYECKUX PEHIETOK HEOPraHWYECKUX BEUIECTB — METAIOB U
HeMeTasuioB (TpaduTa U amMasa), CJI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

UCCJIEOBAHUE  3aBUCUMOCTH  CKOPOCTM  XHMHYECKOW pEaKkIuu  OT
BO3JICUCTBHS Pa3IMUHBIX (DAKTOPOB;

OMBITHI, WJUTIOCTPUPYIOLIME 00PATUMOCTh XUMUYECKUX PEAKIIHIA;

UCCIIEJOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB, MpoLEecca AUCCOLMAIUN
KHCJIOT, IIeJI0YEH U COJICH;

MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peaKui
MOHHOTO oOMeHa (oOpa3oBaHUE OCaKa, BhIICICHUE Ta3a, 00pa30BaHUE BOJIBI);

NPUMEHEHUE HWHIWKATOPOB (JIaKMyca, MeTWJIOpaHXka U ¢eHondTaaenHa)
JUISL OIIPEICIICHHS XapaKTepa Cpebl B paCTBOPAX KHUCIOT, OCHOBAHUM U COJIEH;

NPOBEJEHNUE  ONBITOB, WUIKOCTPUPYIOIIUX TMPUMEPBI  OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PeaKUUil (TOpEHUE, PEAKIINH Pa3JIOKEHUS, COETUHEHNA );

paciio3HaBaHHUC HCOPTaHUYCCKUX BCHICCTB C IIOMOHIBIO KAYCCTBCHHBIX



PEaKUNil HA UOHBI,

pelIeHUe HKCHEPUMEHTANbHBIX 3alad 1o TemaM: «OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE peakuum», «l'uapomus conei», «DIEKTPOIUTHUECKAS
JTCCOLAALTUSY.

156.4.2. HemeTaiuibl 1 ©X COEUHEHUS.

OO6mass xapaktepucThka HeMmeTasioB. (OCOOEHHOCTH CTPOEHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, IPOCTBHIX BEIIECTB, awioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTauioB. (CpaBHUTENIbHAs XapaKTepUCTHKA
COEMHECHUN HEMETAIIJIOB.

OO6mast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MPUMeEpe XJiopa (B3auMOICHCTBHE
C MeTajulaMd, HEMeTaJUlaMH, BOJIOM, mienodamu). XiiopoBoaopoa. CossiHas
KUCJIOTa, XMMHYECKUE CBOMCTBA, IOJIy4YE€HUE, NMPUMEHEHUE. [lercTBue Xxjiopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npupoze. [IoHITHE 0 KUCTOPOACOAEPKAMNX KUCIOTAX XJI0Pa U UX COJISX.

VVIA-rpynnel. OcOOEHHOCTH CTPOEHUsSI aTOMOB, XapaKTEpHbIC CTEIEHU
okucneHusi. CTpoeHne u GU3NUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOaA U
cepbl. AJUTOTPOIHBIE MOAU(PHUKAIMKA KUCIOPOJa U Cephl. XUMHUYECKUE CBOMCTBA
ceprl (B3aUMOJICUCTBUE C HEMETAJIAaMU, METAJJIAaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoOMl Kkuciotamu). CepoBOJaOpOid, CTpoeHHE, (UIUYECKUE U
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOWCTBA). OKCUABI
Cephl KaK IPEACTABUTENIM KUCIOTHBIX OKCHUAOB. CepHHCTass KUCJIOTa M €€ COJIH.
Cepnas kucnota, GU3NIECKUE U XUMUIECKHE CBOMCTBA (00IIIHE KaK MPeICTaBUTEIS
KJj1acca KUcioT U crneunduueckue). Cou CepHOI KUCTOThL. XUMUYECKUE PEaKIIUH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHCIIOTHI.
[IpencraBieHuss 0 XUMUYECKOM MPOU3BOJCTBE U CBA3AHHBIX C HUM Mpodeccusx.
[IpumeHeHue cepHoi KUCIOTHI U cyib(haToB. KauecTBeHHbIE peakIuu Ha CyIb(UT-
, CynbGua- u cyibdaT-aHuOHbl. HaxoxaeHue cepbl U €€ COeUHEHUN B MPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl COEAUHEHUSIMU CEPbl (KUCITOTHBIC

JOX/I1, 3arpsi3HEHHUE BO3/yXa), CIIOCOOBI €ro MpeI0TBpaILECHUS.



Oobmas xapaktepuctrka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHne B Npupoje, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA
(B3aUMOJEHCTBUE C METaJIaMH, BOJOPOAOM, Kuciopoaom). KpyrosopoT azora B
npupoge. AMMHaK, ero (u3MYecKkue M XUMUYECKHE CBONCTBa (OKHCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOT'O pacTBOPA), IPUMEHEHHUE U MOTyUYEHHUE B TabopaTopuun
U TPOMBINUICHHOCTH. MOH aMMOHWS, TOHOPHO-aKIENTOPHBIA MEXaHHU3M €ro
obpazoBanmsi. Conm amMMOHHS, WX (U3UYECKHE U XUMHUYECKHE CBOMCTBA
(pa3noxkeHWe W B3aUMOJICHCTBUE CO Ienouyamu), npumeHeHue. KauecTBeHHas
peakiusa Ha woHbl amMoHus. Okcuapt azota (I, 11, HI, IV, V). Azotuctas kucnoTa.
A30THas KUCIIOTa, €€ oyydeHue, Gpu3n4ecKue 1 XUMHYeCKUe CBOMCTBA (00IIIHME KakK
IpEeACTaBUTENS Kjacca KHUCIOT W crienuduueckue), npuMeHeHre. XUMUYECKUe
peaKkiuu, JIeKAIMe B OCHOBE MOJTYyUYCHUS a30THOW KHCIIOTHI B TPOMBIIICHHOCTH.
Hutpatet u Hutputhl. KaduecTBeHHBIC peaknuy HAa HHUTPAT- U HUTPUT-aHUOHBI.
XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH Cpellbl COeTMHEHUSIMU a30Ta (KHCIOTHBIC
JIOK]IM, 3arpsI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB).

®docdop, amrorponHbie Moaudukaruu ¢ochopa (Oenaplii W KpacHBIU
docdop), puznueckre U XUMUIECKHE CBOMCTBA (B3aMMOJCHCTBHE C METAJJIaMHU,
KHCIIOPOJIOM, TaJIOT€HAaMU, KOHIICHTPUPOBAHHBIMH a30THOW U CEPHOM KHUCIIOTAMH).
Oxkcuabt docdopa (Ill, V), dochopuas kucnmora, huU3MUIECKHE U XUMHUUYECKUC
cBoOMCTBa, nonydyenue. Kauectsennas peakuus Ha ¢pocdar-uonsl. [Ipencranenus o
raorenngax ¢ocdopa (111, V).

[TonsatTe 0 MHUHEpAIBbHBIX  yI0OpeHHsX. A30THbIe, (ochopHbIE,
KOMITJIEKCHBIE yAOOpeHusl. XWMHUYECKOE 3arps3HCHHE OKPYXKAIOMEH Cpeibl
COCIMHEHMSIMU a30Ta u Gocdopa.

Obmas xapakrepuctuka 3memMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

Yraepon, amnoTpornHbie Moaudukanuu (rpadgut, anMas, GyinepeH, rpades,
HAaHOTPYOKH), (Qu3nueckue ¢ XUMHUUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB
(B3auMOJIeHCTBHE C METaJUIaMH, HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMHU a30THOU U

cepHoil kucioramu). [lonsitue 06 agcopbuuun. Kpyrosopot yriepoaa B mpupose.



Oxcunpl yriepona, nx GU3NIEeCKUe U XUMHUYECKUE CBOMCTBA, JCHCTBHE HA KUBHIE
OpraHU3MBbl, MOJyYEeHUE U MPUMEHEHHUE. JKOJOTUYECKUE TPOOIeMbl aTMOChEPHI,
cBsi3aHHBIE C OKcuaoM yriaepoza (IV). YronpHas KuciioTa v ee coiu, uX Gu3ndaecKue
U XMMHUYECKHME CBOMCTBa, TOoJlydeHHMe U  mnpuMeHenue. KapOoHartsl,
rHApOKapOOHaThl, MX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TIOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yTIIepoJia; YIJIeBOJIOPOAbl (METaH, 3TaH, dTUJICH, alleTUJICH), STAHOJ, TIUIEPHH,
yKcycHas kucioTa. [IpupoaHbie UCTOYHUKUA YTIE€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, HeTh), MPOAYKTHI UX IMEePepabOTKU, UX POJb B OBITY W MPOMBIINLICHHOCTH.
[ToHsiTHEe O OMOJOTUYECKH Ba)KHBIX OPraHMYECKUX BEIIECTBaX — KUpax, Oelkax,
yIJIEeBOJaX — W WX POJIM B JKU3HU 4YeIOBEKa. EJMHCTBO OpraHWYECKHX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
MeTaJlIaMH, KUCJIOPOJOM, YIJIEpOAOM, rajJloreHaMu), MOJyYeHUe U MPUMEHEHUE.
Ponw xpemuus B npupoje u texauke. Oxcua kpemuaus (1V), kpemHueBasi Kucjora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHE CBOMCTBA, MOTyYEHUE U PUMEHEHHE B OBITY
Y TIPOMBIIIEHHOCTH. BaskHeme cTpouTenbHbIe MaTepUalibl: KEpaMHUKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobmeMbl 0€30macHOTO  WCIMOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HHU.

bop. Ocobennoctu crpoenus aroma. Oo1IMe npeacTaBiIeHus 0 GU3NIECKUX
Y XMMHYECKUX CBOWCTBaxX. bopHas kuciora.

DKCIEepUMEHTATBPHOE N3YUEHUE BEIIECTB U SBJICHUM:

O3HAaKOMJICHHE C 00pa3aMu MPUPOTHBIX XJIOPHUIOB (TAIOTCHHUIOB);

MIPOBE/ICHHUE OIBITOB, OTPAXKAIOMUX (U3UUECKUE U XUMUYECKHUE CBOMCTBA
raJIOr€HOB U UX COEJIMHEHUN;

HM3YYECHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

MPOBE/ICHNE KaYECTBEHHBIX PEAKIUi Ha XJIOPUA-, OPOMUJI- U UOAUA-UOHBI U
HaOJIOICHUE MMPU3HAKOB WX MPOTEKAHNUS,

03HaKOMJIEHHE ¢ 00pa3LaMHy CEephl U €€ MPUPOAHBIX COETUHEHHI;



HaOmrofeHue  mpormecca  OoOyriiMBaHWS — caxapa  TOJX  JICWCTBUEM
KOHUEHTPUPOBAHHOW CEPHOU KUCIIOTBHI,

M3Y4YeHHE XUMHUECKHUX CBOMCTB pa30aBiICHHON CEpHOU KUCIIOTHI;

IPOBEJICHUE KAaYECTBEHHBIX pEaKIui Ha cylnbdui-, cyiabPur- U cyibdar-
MOHBI U HAOJIIOZICHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HAaKOMJIEHHE ¢ (U3MYECKUMH CBOWCTBaMU a30Ta, ¢ochopa U HX
COEIMHEHM, 00pa3aMu a30THBIX U (HOCHOPHBIX YI0OPEHUH;

MoJIydeHue, coOMpaHue, pacrno3HaBaHWE M H3YyUYCHHE CBOWCTB aMMHAaKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHUS,

POBE/ICHNE KAaYeCTBEHHBIX PEaKlUMii Ha MOH AaMMOHMSI, HUTPUT-, HUTPAT- U
dbochaT-uOHBI U M3yUECHHE MPU3HAKOB UX MIPOTCKAHMUSI;

M3YyYEHHUE B3aUMOCHUCTBUSA KOHIEHTPUPOBAHHON A30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hOC(HOPHON KHCIIOTHI U €€ COJICH;

03HAKOMJICHHE C MOJEISIMH KPUCTAJUIMUECKHX PEIIeTOK aiMasa, rpaduta
u QyJiepeHa, ¢ IpoLeccCoM aJIcOpOIIMN PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
yIJIEM U yCTPOHUCTBOM IIPOTHUBOra3a;

noJiy4eHue, coOMpaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKUCIIOTO
rasa;

IIPOBEICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT- W CUJIUKAT-UOHBI H
W3y4YCHUE PU3HAKOB UX MIPOTEKAHMUS;

U3Yy4YEHHUE B3aMMHBIX IIPEBpAIlCHUN KapOOHATOB U TUAPOKAPOOHATOB;

O3HAKOMJIEHME C o0pa3laMud MPUPOJHBIX KApOOHATOB W CHUJIMKATOB, C
NPOIYKUIHUEN CUITMKATHOMN ITPOMBIIIIEHHOCTH;

pereHne FKCIIEPUMEHTAITBHBIX 33124 110 TeMe « BaskHelie HeMeTallIbl U UX
COCTMHEHUSD.

156.4.3. MeTasuibl ¥ X COCAMHEHUS.

O6mume cBoiictBa MeTamioB. OOmas XapakTepUCTUKa XMMHYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUM MX MoJioxkeHus B [lepuoanueckoii cucreme
xumudeckux snemeHToB .M. MenaeneeBa u ctpoenust atoMmoB. Metaisl A- u b-
rpynmn. CTpoeHHE MPOCThIX BEIIECTB — METAUIOB. Meramuyeckass CBSI3b H

MeTaJlJTH4ecKasi KpUCTAJUIMUecKasl pemeTka (IpUMUTHUBHAs KyOudeckas, 00bEMHO-



LEHTPUPOBAaHHAS KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCaroHaJibHasl TUIOTHOYIIAKOBaHHAs). 3aBHCHUMOCTh (PU3NYECKHX CBOWCTB
METAJJIOB OT CTPOEHUSA KPHUCTAIUIOB. ODJIEKTPOXMMHUYECKUU Ppsi HANPSKEHUN
MeTaiioB. OOIIMe XUMHUECKHE CBOMCTBA MeTaiuioB. O0Iue crnocoObl MOJydeHUs
METaJIOB, METAJUTYPrusl. DJIEKTPOJIU3 PACIUIAaBOB U PACTBOPOB COJIEH KaK OJUH U3
CIoco00OB ToMyueHus: MeTaioB. [IoHSATHE O KOPpO3MH METaJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
oponza). [IpuMeHeHNEe METAITOB U CIUTABOB B OBITY M MPOMBIIIIJICHHOCTH.
156.4.3.1. Metamibl A-rpymi.

[Ilenounsie MeTaibl: nojioxkeHue B [lepuoguueckoil cucTeMe XUMUYECKUX
anemeHntoB JI.U. MeHnneneeBa, CTpoeHHME HMX AaTOMOB, HAXOXICHUE B MPUPOJIE.
dusznyecKkue U XMMUYECKUE CBONCTBA (Ha MpUMepe HATPHUsS U Kajus), MOJIydeHHe.
OKcubl U TUIPOKCHUIBI HATPUS U Kanus. [I[puMeHeHrne MeN0YHbIX METAIIOB U UX
coeauHeHn. buosnornyeckas poip HaTpUs U Kaausl.

[[lenouyno3eMenbHbIE METAJUIbI MarHud W KaJblUH: IIOJIO)KCHUE B
[Tepnoanueckon cucremMe XumMuueckux 3yeMeHToB .M. MeneneeBa, CTpoeHUE UX
aTOMOB, HaXOXJiIeHUE B nipupoae. Pu3ndyecknue 1 XMMUUYECKUE CBOMCTBA MarHus
KaJiblusl. BaxkHeille coeIMHeHUsT Kalblisl U Maruusi (OKCHJI, TUAPOKCHUJ, COJIN),
CBOMCTBa, MpuMeHeHHe. JKecTKOCTh BOJIbI U cIOCOOBI e ycTpanenus. Kpyrosopor
KaJIbLHUs B IPUPOJIE.

AJTIOMUHUN: TIOJ10’kKeHUE B [leproanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa, CTpoeHUE aToMa, HaXOXIAeHWE B mnpupone. Dusuueckue u
XUMHUYECKHE CBOMCTBA alFOMUHUSA. AMQOTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
amomMuHus. [I[puMeHeHne aatOMUHNS U €T0 CILIaBOB.

156.4.3.2. Metamnbl b-rpymm.

OOmass xapakTepucThka MeTauioB b-rpynm (mOOGOYHBIX MOATPYII):
noJioxkeHue B Ilepuoanueckont cucreme xuMruueckux aneMeHToB /.M. Menneneesa,
OCOOCHHOCTH CTPOEHHUsI aTOMOB. SIBJeHHE «IpoBajay 3JEKTPOHA Ha IpPUMEpe
CTPOCHHMSI aTOMOB XpoMma, MeIH, cepeOpa. BajeHTHbIe cocTosHHS aToMOB d-
3JIEMEHTOB, CTEIICHU OKHUCJICHUS aTOMOB B COCIMHEHHIX. 3aBUCHUMOCTDH KHUCJIOTHO-

OCHOBHBIX CBOMCTB OKCHJIOB U THUAPOKCHUIOB MCTAJUIOB OT 3HAYCHUA CTCIICHU



OKHCIICHHSI DJIEMEHTa B COEAMHEHUHU (HA TpUMEpe COCAUMHEHUN Xpoma).
[lepBoHauUasIbHBIE IPECTABICHUSI O KOMILJIEKCHBIX COESIUHEHMUSIX.

Mens 1 cepebpo: CTpoeHHE aTOMOB, CTeNeHU OKucieHus. OO0Ime KpaTKue
NPEACTAaBICHUS] O (PU3MYECKUX M XUMHUYECKHMX CBOMCTBaX MPOCTHIX BEIIECTB
(B3aUMOJIEHCTBUE C KUCIOTAMU-OKUCITUTENSIMH), 00 UX OKCUIAX, THMIPOKCUIAX U
COJIIX, UX MpuMeHeHud. lIpencraBienus o0 aMMUAYHBIX KOMILIEKcax cepedpa u
meu. KauecTBeHHBIE peakiuu Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHUEe aToMa, CTETIEHb OKUCIICHUS. XapaKTePUCTUKA (HU3UIECKUX
U XUMUYECKHX CBOWCTB, TNpPHUMEHEHHE, aM(OTEpHBICE CBOWCTBA OKCHUIA U
ruipokcua. KauecTBeHHbIE peakuy Ha KaTUOHBI IIMHKA.

XKenezo: crpoeHune aTtoma, CTeneHU OKucieHUs. HaxoxxneHue B mpupoje.
Pusnyeckre 1 XMMAYECKUE CBOMCTBA JKeJle3a, IPUMEHEHUE. bruomorndyeckas poJib
wenesza. Oxcuapl, rugpokcuabl u conu keneza (1) u xeneza (lll), ux cocras,
CBOICTBA U IosryyeHue. KauecTBeHHbIE peakuy Ha KAaTHOHBI Xkene3a (2+) u xenesa
(3+). Uyryn um cranp — crmiaBbel okene3a. [Ipom3BOACTBO 4yryHa M CTalu.
DKOJIOTMYECKHE MpoOIJIeMbl, CBA3aHHBIE C METAJUTYPITUUECKUMH MPOU3BOJICTBAMH.

DKCnepuMEeHTAIbHOE N3YUYEHUE BEUIECTB U SIBJICHUM:

O3HAaKOMJIEHHE ¢ oOpa3llaMi METAUVIOB W CIUIABOB, WX (PU3NYECKUMH
CBOMCTBaMU;

MOJEIUPOBAHNE METALIINYECKOW KPUCTAJUIMYECKON PEILIETKY;

W3YYCHUE B3aUMOJECHUCTBUS METAJUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHCJIOT, UCCJIEAOBAaHUE IMPOIIECCOB AJICKTPOJiM3a pacTBopoB xyopuaa meau (1) u
MO/IMJIa Kalls, KOPPO3UH METAILJIOB;

M3y4YEeHHE OCOOCHHOCTEW B3aMMOJICMCTBUSA OKCUIOB KaJIbLIUSI U HATpUs C
BOJIOM, UX TUJIPOKCUJIOB — C OKcUIoM yriiepoaa (1V) u kucnoramu;

M3y4YeHHUE CBOWCTB KapOOHATOB M THAPOKAPOOHATOB KAIBITHS, ’KECTKON BOIBI;

U3y4YEHHUE MPOILIECCOB MOJYYEHHUS] THAPOKCHUIIOB JKele3a, MX XMMHYECKHX
CBOMCTB,;

U3Yy4YEHHUE NMPU3HAKOB MPOTEKAHUS KaYE€CTBEHHBIX PEaKMii Ha MOHBI (MarHus,
KaJIbI[Usl, A IIOMUHUS, IUHKA, kKene3a (2+) u xenesa (3+), menu (2-+);

Ha6J'IIOI[CHI/Ie U OIIMCAHUC OKpaAIIMBAHUA TIJIAMCHH HWOHAMMW HATPHA, KaJIUs



U KaJIbIUS;

UCCIe0BaHne aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS, TUIPOKCUIA
xpoMma (I11) u rugpokcuaa nUHKa;

pEelIEHNE SKCIEPUMEHTANIBHBIX 33J1ad M0 TeMe «BakHelllne MeTauibl U X
COEIUHEHHUSD.

156.4.4. XumMust 1 OKpy>Karomias cpesa.

BemecrBa u Marepuansl B MOBCEIHEBHOW KU3HHU 4eNIOBEKA. Baxueumme
BEI[ECTBA W MaTepualibl, 00JaCTH WX MPUMEHEHHS. be3omacHoe HCIoIb30BaHKE
BEIIECTB M XMMUYECKHX peakinuii B ObITy. llepBas momomp mpu XUMHUYECKHX
05KOTax U OTPABJICHUSX.

HoBble MaTepuaiibl ¥ TEXHOJIOTUU. [ [pUHIINTIBI «3€TIEHON XUMHUW.

OCHOBBI JKOJIOTUYECKOW TPAaMOTHOCTU. XHMHUS M 300pOBbE. 3HAUYEHUE
M3Y4YaeMbIX XUMHUYECKUX 3JIEMEHTOB M WX COCAMHEHUN i1 (QYHKIIMOHUPOBAHUS
opranusma uyesoBeka. [ToHsTie 0 3M0poBOM 00pa3e KU3HHU.

XHUMHYECKOE 3arpsi3HCHUE OKPYIKAIOIIEH CPeibl. DKOJIOTHIECKUE MPOOIIEMEI,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOIa, a30Ta, CEPBI, TAKEIBIX METaUIOB. [loHsATHE
o IIJIK. Ponb XuMuu B pelIeHUH YKOJIOTHYECKUX MPOOIEM.

OKCIEpUMEHTAIbHOE HW3YUYEHHE BEIIECTB U SBJICHUN: O3HAKOMIICHHE C
obOpasimamMu MatepuanioB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC MAaTEPUAIIBI),
ONpPENCIICHUE KHUCJIOTHOCTH NPUPOJHBIX BOJA, MOJACIHPOBAHUE Mpolecca
00pa3oBaHMs KUCIOTHOTO OIS, U3YYEHHUE €ro BO3JCHCTBUS Ha MaTEpUAIIbI.

156.4.5. IToBTOpeHue u 0000IIeHHE 3HAHUH OCHOBHBIX pa3zeiioB KypcoB 89
KJIACCOB.

[Tepunoanueckuit 3akoH u [lepuoanyueckas cucremMa XMUMHYECKUX 3JIEMEHTOB
B CBETE MPEJCTABICHHUI O CTPOEHHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHUH B MEPUOJIAX U TPYyIIIaX.

CtpoeHue BemiecTBa B TBEPAOM, KUIAKOM U ra3000pa3HOM COCTOSTHUU. Buibl
XUMHAYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAILUINYECKOU
PELIETKU U BUJIa XUMHYECKOMN CBA3U.

Knaccudukanus XUMHUYECKUX peaKIuid MO0 Pa3IUYHbIM IPU3HAKaM.

[IporHo3upoBaHre BO3MOKHOCTH NPOTEKAHUs XUMHYECKUX IIPEBpAILCHUN B



pPa3JIMUHBIX YCJIOBHUSIX HAa OCHOBE IMPEJICTABICHUN XHWMHYECKOM KHUHETHKUA H
TEPMOIUHAMUKHU.

XUMHUYECKUE PEaKLMU B pacTBOpax. I naponns cosen. Peaknum okucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBaHUW U COJed B CBETE IMPEJCTaBICHUN 00
ANEKTPOJUTUYECKON  JUCCOLMAIMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusX.

156.4.5.1. MexmpeIMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBS3€M NpH HM3yYeHHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHSITHUM, MPUHATHIX B OTACJIbHBIX €CTECTBEHHBIX HAyKaX.

OOG1ue ecTecCTBEHHO-HAYUYHbIE TOHATHUS: SIBICHUE (TIPOLIECC), HAyYHBIN (PakT,
TUMOTE3a, TEOpHs, 3aKOH, aHaJW3, CUHTE3, KiIaccu(uKaius, MNepHOJUYHOCTD,
HaOJII0/IEeHNE, IKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHE, MOJIeNb, TEXHOJOTHS,
MaTepHaIbl.

®du3rka: BELIECTBO, TEJO, (PU3NYECKHE BEJIMYMUHBI, €AUHMIIBI U3MEPEHMUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEILECTBA, CTPOEHUE Ta30B, XUIAKOCTEHM M TBEpAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTaJUIMYECKasl PELIETKA, JIEKTPOH, AJIpO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH]I,
U30TOIbI, KBaHThI, pPAJAMOAKTUBHOCTh, alb(a-, OeTa- U TramMma-u3IydeHHE,
ANEKTPUYECKUH 3apsijl, IPOBOJHUKU, OTYIPOBOAHUKU, TUDJIEKTPUKH, COTHEUHBIN
CIIEKTp, pa3ioxkeHue 0eI0ro CBeTa B CIEKTP.

buonorus: akocuctema, 6uocdepa, poTocHHTE3, MPOIIECChl 00OMEHA BEIIECTB,
MUHEpAJbHbIE YAOOPEHHUS, MHUKPODIEMEHTBI, MAaKpPO3JIEMEHTHI, MHUTATEIbHbIC
BEILECTBA.

['eorpadusi: armocdepa, rtuapocdepa, MHUHEpaIbl, TOPHBIC TOPOJIHI,
M0JIE3HBIE HCKOTIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI, IJIaHETa 3eMJIS.

TexHonorus:  CTPOUTENbHBIE  TEXHOJOTHUU,  CEIbCKOXO3SIMCTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTUU 3IEKTPOHHON MIPOMBIIIIEHHOCTH, HAHOTEXHOJIOTHH.

156.5. [Inanupyembie pe3ysabTaThl OCBOCHHUS MPOrpaMMbl MO XHMHUU Ha

YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus (yriryOJIeHHBIN YPOBEHB ).



156.5.1. 3yuenne XuMUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
HaIpaBJICHO Ha JOCTIKEHHWE OOYUYaIOIIUMHCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHSI COJIEPIKaHUs YIEOHOTO MpeMeTa.

156.5.2. JInuHOCTHBIE pe3yIbTaThl OCBOSHUSI TPOTPAMMbl OCHOBHOT'O 00IIIETO
oOpa3oBaHMsl JOCTUTAIOTCS B XoAe OOyYeHHs XUMHUU B €IUHCTBE Yy4eOHOU u
BOCTIMTATEILHON EATEeILHOCTH 00pa30BaTeIbHON OPraHnu3allid B COOTBETCTBUU C
TPAJAUIIMOHHBIMUA POCCUUCKUMHU COIMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBCHHBIMH
[IEHHOCTSIMU, TPHUHATBIMA B OOIIECTBE MpaBWIaMH M HOPMaMU TOBEICHUS U
CIIOCOOCTBYIOT TMpoIlecCaM CaMOIO3HAHUS, CaMOPa3BUTHS U  COIMATH3AIAN
oOyyarommxcs.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIMXCS
PYKOBOJCTBOBAThCSI CHUCTEMOW TIOBUTHBHBIX I[EHHOCTHBIX OpHCHTAIUA |
paCIHIMPEHUE OTBITA JISITETLHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuOTHYECKOTO BOCITUTAHUS:

MPOSIBJICHHE I[EHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJILTYpHOMY,
HAYYHOMY ¥ HCTOPUYECKOMY HACJICUI0, TOHUMaHUE 3HAYCHU ST XUMUUYECKON HayKu
¥ TEXHOJIOTHH B KU3HHU COBPEMEHHOTO O0IIECTBa, B pa3BUTHH YKOHOMUKH Poccun
U CBOETO PETHUOHA;

2) TPakITaHCKOTO BOCITHTAHUS:

MPEICTAaBICHUE O COIMAIBHBIX HOPMAax M TMPaBWIaAX MEKIMYHOCTHBIX
OTHONICHWH B KOJUIEKTUBE, TMPOSBICHHE KOMMYHUKATUBHOW KYyJIBTYpHl B
pPa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH,

CTpeMJICHHE K B3aMMOIIOHMMAHUIO M B3aHMOTIOMOIIIY B TIpoIiecce yaeOHoM 1
BHEYUYCOHOU JCATEIHHOCTH;

TOTOBHOCThH OIICHUBATh CBOE IMOBEJCHUE U TOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIUA HPABCTBEHHBIX U TMPABOBBIX HOPM C YUYETOM OCO3HAHHUS TOCIEICTBUMN
MOCTYTIKOB;

3) hopMupoBaHHS IEHHOCTH HAYYHOT'O IMO3HAHUS:

MUPOBO33PEHUYECKUE MPEACTABICHUS O BEIICCTBE U XMMHUYECKON pPEeaKilvy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M HEOOXOIUMBIE JIJIS

ITIOHMMAHUS CyITHOCTH HAy4YHOU KapTUHBI MUDA;



OCO3HaHHWE LIEHHOCTH HAYYHOTO MO3HAHMS JJI Pa3BUTHs KaXKIOrO YeJIOBeKa
U TIPOM3BOJUTENBHBIX CHJI OOIECTBA B IIEJIOM, POJIM U MECTa HAYKH «XHUMHUA» B
CHUCTEeME Hay4HbIX NPEJICTABICHUA O 3aKOHOMEPHOCTSX Ppa3BUTHS MPUPOJIBL,
B3aMMOCBS35IX YEJIOBEKA C IPUPOTHOM U TEXHOJIOTMUYECKOHN Cpenou;

[O3HaBaTeJIbHAs MOTHMBAlMsl M MHTEpPEC K OOYUYEHHUIO, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOpa3BUTHI0 M CaMOOOpa30BaHUIO, K HCCIIEN0BATENbCKON
JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBICHHUS W YPOBHS JajbHEHIIEro
oOyJeHus;

4) BOCTIMTaHHS KYJIBTYPBI 3I0POBbSL:

OCO3HAaHHE LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHWE MOCIEACTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOIEHNS aJIKOr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUSI TMpaBuil 0OE30MacHOCTH MpH  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B YUEOHBIX U )KMU3HEHHBIX CUTYAIIHUX;

5) TpyIOBOTO BOCTIUTAHWSL:

(opMUpOBaHNE LIEHHOCTHOTO OTHOLICHHUS K TPYAOBOM NEATEIBHOCTH Kak
€CTECTBEHHOHN MOTPEOHOCTH YEJIOBEKA U K MCCIIEA0BATEIbCKON NEATEIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM 4HUCIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTU CaMOpeaIn3alii B 3TOU
cdepe;

6) 9KOJIIOTHYECKOTO BOCIIUTAHHS:

OCO3HaHHE HEOOXOIMMOCTH OTHOILIEHUS K IPUPO/IE KaK UCTOYHUKY )KM3HHU Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBILICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: NPUOOpETEHHE OMbITa
IUTAHUPOBAHMSI TOCTYNKOB M OICHKM HMX BO3MOXKHBIX IOCJEICTBUNA IS
OKpY>Karolllel cpeibl; 0CO3HAHUE INI00ATBHOTO XapaKTepa IKOJIOTHYECKUX IPOoOIeM
U IIyTE€W UX PELIEHUs; CIOCOOHOCTh IPUMEHSTh 3HAHUS, IOJy4aeMble IPU U3YUEHUN
XUMHH, JUIsl PELIEHUs 3aad, CBSI3aHHBIX C OKPYXAIOUIeW Cpefol; aKTHUBHOE
HEIIPUATHE NEHUCTBUM, NIPUHOCAIINX BPEN OKPYKAIOLIEH CPele; OCO3HAHME CBOEU

pOJIM Kak TpaKJaHWHA WU TOTPEOUTENS] B YCIOBHUSAX B3aUMOCBSA3M IPUPOIHOM,



TEXHOJIOTUYECKON M COLHAIBHOM CpEI; TOTOBHOCTh K YYaCTUIO B IMPAKTUYECKOMN
NEeSATEeTLHOCTH SKOJOTUYECKON HATIPABICHHOCTH.

156.5.3. MeranpeaMeTHbple  pe3yabTaThl  OOYYAIOIIMXCS,  OCBOUBIIHX
porpamMmy 1o XMMHH OCHOBHOT'O 00I11Ier0o 00pa30BaHusl, BKJIIOYAIOT:

YCBOEHHUE MEXKIMCUUIITMHAPHBIX (MEKIPEAMETHBIX ) MOHATUM, OTPAKAIOLIUX
MaTepUalbHOE €IWHCTBO MHpa U TMpOIecC MO3HaHUA (BEIIEeCTBO, CBOMCTBO,
SHEPTHUs, SBJICHWE, HAY4YHBIN (aKT, 3aKOHOMEPHOCTh, THIOTE3a, 3aKOH, TEOPHsI,
HaOIOICHNE, U3MEPEHHE, UCCIISOBAaHUE, SKCIIEPUMEHT U JIPYTHE);

OBJIaJICHHE YHUBEPCAILHBIMH YUEOHBIMHU JCHCTBHSIMH (ITO3HABATEIHHBIMHU,
KOMMYHUKATHUBHBIMH,  PETYJIATUBHBIMH), BXHBIMU  JJI1  TOBBIIICHUS
3 (PEeKTUBHOCTH OCBOCHHS COJepKaHUsA Yy4yeOHOro mnpeamera, (OpMUPOBAHUS
KOMIIETEHLIMM, a  TakkKe  IPOEKTHO-UCCIEAOBATEIbCKOM  JESATENbHOCTU
o0y4aromuxcs B Kypce XUMUH;

CHOCOOHOCTh MX HCHOJIb30BaTh B Y4eOHOI, MO3HABATEIHHON M COIUAIBHOMN
MIPaKTHUKE.

156.5.3.1. OBnageHue yHHUBEPCAIBHBIMU I103HABATEIBHBIMU  YUCOHBIMHU
JEUCTBUSIMHU BKJIIOUACT:

1) 6a30BbIC JIOTHYCCKHUE ICHCTBUS:

YMEHUS WCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HaHWI: PACKPBIBATh CMBIC XUMUYECKUX MOHATHH (BBIICTSATH UX CYIIECTBCHHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU MOHSATUSMHU); aHAJM3UPOBATD,
CpaBHMBaTh, 000011aTh, BBIOUpPATh OCHOBaHWUS JUIS KjilaccuuKammu U
CHUCTEMAaTU3allMM XMMUYECKUX BELIECTB U XUMHMUYECKUX PEaKlUid; yCTaHABIUBATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU U3YUEHUS;, CTPOUTH JJOTUYECKUE
paccyxneHus (MHIyKTUBHbBIC, ISyKTUBHBIC, TIO aHAJIOTHH); TIPEIIaraTh KpUTEPHUH
U BBISBIISITH OOIIHE 3aKOHOMEPHOCTH Y TIPOTUBOPEYHSI B H3y9aeMbIX MPOIECCax U
SBJICHUSIX; MPOBOAUTH BBIBOJABI U 3aKJIOUEHHUS, YMEHHUS MPUMEHATH B Ipoliecce
MO3HAHUS MOHSTHS (IPEIMETHBIC U METAINIPEAMETHBIE), CHMBOJIMUECKHE (3HAKOBBIC)
MOJIEJIM, UCTI0JIb3yEeMbI€ B XUMHUHU, TPEOOPA30BbIBATH MOJIECIIbHbBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ DdJEMEHTa), XuMHuueckas ¢GopMmysia W YypaBHEHHUE

XUMHYECKON pPeaKIy — MPU PEIICHUH YYeOHBIX 3aj1a4d; C YU€TOM 3TUX MOJEIbHBIX



MPEACTABIICHUA  XapaKTEPHU30BaTh HM3ydYaeMble XHMHYECKHE BEIIECTBA U
XUMUYECKUE PEAKIIUU.

2) 0a30BBIC HUCCIIENOBATEILCKHE ACHUCTBUSA (METOIBI HAYYHOTO TO3HAHHS
BEILIECTB U SIBJICHUM ):

YMEHHsI TIPUMEHSATHh METOJbl HAYYHOTO TIO3HAHMS BEIIECTB W SIBJICHHUN Ha
OMIIUPUYECKOM H TEOPETUYECKOM YPOBHSIX B Y4YeOHOW TMO3HABATEIBbHOU W
MIPOCKTHO-UCCIIEA0BATEIILCKON IEATETLHOCTH;

YMEHHUS HUCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIMIPOCHI; aHAIM3UPOBATH (PAKThI, BHISBISATD
U GOpMyJIHUPOBaTh MPOOJIEMY, ONPEACNATh IIeNIb W 33Ja4Hd, COOTBETCTBYIOIIHNE
PEIICHUIO TIPOOIIEMBI; IpeJIaraTh OMUCATEIBHYIO UITH O0BSICHUTEIHHYIO THIIOTE3Y
U OCYIIECTBIISITh €€ MPOBEPKY; YMEHHUsS MPOBOIUTh H3MEPEHUS HEOOXOIUMBIX
MapamMeTpoOB, BBIYKMCICHUS, MOJCIUPOBAHUE, HAOMIONEHUS MW OKCIECPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEILHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHNUST M BBIBOABI MO pe3yjbTaTaM IMPOBEIACHHOTO OIBITA,
WCCJICIOBAHMsI, COCTABIISATh OTUET O NIPOACTIaHHOM paboTe;

3) pabota ¢ uHhopMaIUeCi:

YMEHUS OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(pOpMauu (Hay9IHO-
MOMYJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE IOCOOWS,
pecypchl HTEpHETa); aHAMM3UpOBaTh HHPOPMAIIMIO M KPUTHUECKH OICHUBATH €€
JIOCTOBEPHOCTh W HETMPOTHBOPEYMBOCTh, OTOMpaTh W HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAUYUMYIO JUIA pEelIeHus y4eOHOH 3amaun; yMEHHUS NPUMEHSTH
pasIuYHbIE METOABl W (OPMYyIHMPOBATh 3aMpoChl TPU TOWCKE M OTOOpE
uH(pOpMAaIuU, HEOOXOTUMOUM 71l BBIMOJTHEHUS YUYEOHBIX 3aja4;, HCIOIh30BaTh
WHOOPMAITMOHHO KOMMYHHUKATUBHBIC TEXHOJOTHM U Pa3IMYHBIC TOUCKOBBIC
CUCTEMBI; CAMOCTOSITEIHLHO BBIOMpATh ONTUMANIbHYIO (OpMYy mMpeacTaBICHUS
nHpopmaruu (cxeMbl, TpaduKu, TUarpamMMbl, TaOJUIbI, PUCYHKU M JpYyTrue
(GbopMBbI); YMEHHUS HMCIOJIb30BaTh HAy4YHBIM SI3bIK B KAYECTBE CPEJICTBA PabOTHI C
XUMHAYECKOW uH(OpManuel; NpUMEHSATh MeXnpeaMeTHble (dusznueckue u
MaTEeMaTUYECKHUE) 3HAKW W CHUMBOJBI, (pOopMyIbl, abOpeBUaTypbl, HOMEHKIATYPY,

HUCIIOJIB30BAaTh u Hp606paSOBBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHEC CpcacTtBa



HaTJISAHOCTH.
156.5.3.2. OBnageHue yHUBEPCAIbHBIMH YYEOHBIMH KOMMYHUKATUBHBIMU
JICVCTBUSIMH

1) ymenus oOiieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAITUH):

IPEACTaBIIATh MOJIYYEHHbIE PE3YyJIbTaThl MO3HABATEIILHON JIEATEbHOCTH B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pe3yJIbTaTOB BBIMOJHEHHUS] XHUMHYECKOTO SKCIEpUMEHTa (HMCCIeI0BaTeIbCKON
71a060paTOPHOI MM MIPAKTUYECKON pabOThI, y4eOHOTO MPOEKTA); B XOJI€ qUajora u
(unM) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO 0OCY’KIaeMOl TeMe U BBICKAa3bIBATh UJIEH,
(bopMyIMpOBaTh CBOM MPEIOKEHUS OTHOCUTEIHHO BBIMOJHEHHUS TPEIIOKEHHON
3a/1a4u.

2) yMeHUs1 y4eOHOTO COTpyAHUYECTBA (TPYNIIOBas KOMMYHHUKAIUSA):

y4acTBOBaTh B TPYMIOBBIX (popmax palOTHI: IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThl, OIpPEAENsATh CBOIO POJb, PACIPEACTATh 3aJauydl MEXIY
YIEHaMU TPYIIbL, BBINOJHITH CBOIO 4YacTh padOThl, KOOPAMHHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSMH JPYTUX YJICHOB KOMAHJbI, ONPEACNATh KPUTEPHUH IO
OIICHKE KauyeCTBA BBHINOJHEHHOM palOThl; pellaTh BO3HUKAIOIIME MPOOJEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3MIIMMA, Y4yacTBOBAaTh B
oOcyxJeHur, OOMEHE MHEHHSMHU, «MO3TOBOM INTypMe» M Apyrux Qopmax
B3aUMOJCHUCTBUA.

156.5.3.3. OBnageHue yHUBEPCAIbHBIMU  YYEOHBIMH  PETYJISTUBHBIMU
JNEUCTBUSIMM  BKIIIOYAET  pa3BUTUE  CaMOOpPraHU3AlMH,  CAMOKOHTPOJIS,
CaMOKOPPEKIIUH, B TOM YHUCIIE:

YMEHHS pelaTh Y4eOHbIE M HCCIIEAOBATEIbCKUE 3aJ]auH: CAMOCTOSTEIBHO
BbIOMpaTh COCO0 perieHus yueOHON 3a1ay (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh Hauboyiee TMOAXOMAIIUN C YYETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO padOTy MPU PELICHUU YYEOHOU WU
HCCJIeI0BATENCKON 3a/1a4; HA OCHOBE MOJYYEHHBIX PE3YyJIbTaTOB (POPMYITUPOBATH
0000IIeHHsT W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLECCOB;
aHAJIM3UPOBATh PE3YJIbTAThl: COOTHOCHTH CBOM JICHCTBUSL C IUIAHUPYEMBIMHU

pe3yjibTaTaM, OCYIICCTBIIITL CaMOKOHTPOJIb JACATCIBHOCTH, KOPPCKTUPOBATH



CBOIO JICATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

156.5.4. IlpeamerHble pe3yabTaThl OCBOCHHSI MPOrPAMMBI IO XUMHUU
OCHOBHOT0 00111er0 00pa3oBaHus Ha YTIiyOJIEeHHOM ypOBHE.

[IpenMeTHBIE pe3ybTaThl OCBOCHHUS MPOTPAMMBI MO XUMHUU OCHOBHOTO
oO1iero o6pa3oBaHMsl Ha YIJIyOJEHHOM YPOBHE MMEIOT 00Ilee COoJepKaTelIbHOE
PO C IPEIMETHBIMHU PE3yJIbTaTaMu 0a30BOTO YPOBHSI, COTJIACOBAHBI MEX Ty CO00iA,
YTO MO3BOJIAET PEATU30BBIBATh YIIIyOJEHHOE M3YUEHHE KaK B paMKaX OTIEJIbHBIX
KJIACCOB, TaK M B paMKaxX pealu3ali HHIMBUIYaJTbHBIX 00pa30BaTEIbHbIX
TPACKTOPHil, B TOM UYMCJIE HCIIOJIb3Ys CETEBOE B3aUMOJIEHCTBUE opranu3anuu. Ilo
3aBEpUICHUM pEeANTH3ali [POTPAMMBI  YIIIyOJIGHHOTO YPOBHSI OOydYarommecs
CMOTYT JIeTaJbHEe OCBOUTh MaTepHall, OBIAIETh PACIIMPEHHBIM KPYTOM MOHITHIA U
METOJIOB, PEIIATh 33aa4uu 00Jiee BBICOKOTO YPOBHSI CIIO’KHOCTH.

[IpenmeTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHUE OOYYAIOUIUMUCS HAyYHBIX
3HAHWM, yMEHUHN U CIOCOO0B IeHCTBUM, CrieITn(DUUECKUX I MPEAMETHON 001acTh
«XuMUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BUABI JCATEIHHOCTH IO TOJYYCHHUIO
HOBOTO 3HAHUS, €ro WHTEpIpeTaly, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B
pPa3IMYHBIX YYeOHBIX M peajbHBIX JKU3HEHHBIX YCIOBHUSIX; OOECIEUYUBAIOT
BO3MOXKHOCTh YCIIEIIIHOTO OOy4Y€eHHs Ha CIEAYIONIEM YPOBHE 00pa30BaHusl.

156.5.4.1. K xoHuy oOyuyenus B 8 kiacce y oOydaromerocs OyayT
c(OpMUPOBAHBI CJHENYIONIME IPEIMETHbIE pe3ybTaTbl H3YUYCHHS XUMHH Ha
yTIyOJICHHBIM YPOBHE:

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUW: aToOM, MOJIEKYyJa,
XUMHYECKHHA DJIEMEHT, METalUl, HEeMEeTall, aJUIOTPONHs, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OJHOpOJHAs U HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYyJIApHas Macca, KOJWYECTBO BEIECTBAa, MOJIb,
MOJIIpHasT Macca, MaccoBas JOJisI XHMHYECKOTO »JJIEMEHTa B COCAMHEHHH,
MOJIIPHBIA 00BEM, OTHOCUTENBHAS TUIOTHOCTh Ta30B, OKCHJ, KHCIIO0Ta, OCHOBAHHE,
CONb, aM(pOTEpPHBIM OKCHA, aM(OTEPHBIH THAPOKCHA, XUMHUYECKas peaKius,
KJIacCU(pUKAIMs peakluii: peaklud COCAUHEHUs, PEaKIUU Pa3I0KEHHS, PeaKIIu
3aMELICHHs], PeaKIu OOMEHa, PK30- W SHIAOTEPMHUECKHE PEaKIUU; TETIOBOU

ahdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIN CIIOH aToMa, aTOMHAs OpOWTAlIb,



paguyc aroMa, XMMHAYECKasl CBA3b, MOJIIPHAS W HENOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBf3b, WOH, KAaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHasl KOHIIEHTpAlKs) B pacTBOPE, MOJISIPHAS KOHUEHTpAlUsl BEIIECTBA B
pacTBOpe; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHCIHUTEIH W
BOCCTAaHOBUTEIH, OKHCIICHHE U BOCCTAHOBJICHHUE, OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJbHBIEC PEAKLIUU, METO/I SJIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKUX TIOHATHU U
MIPUMEHATH ITU MOHITUA [PU OMUCAHUU BEIIECTB U UX ITPEBPALLCHUN;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTAaBJICHUs (POPMYII BEIIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUN;

OMpeNeNsaTh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENIEHb OKHUCIICHUS D3JEMEHTOB B OWHAPHBIX COEIMHEHUSX, MPUHAIICKHOCTh
BEIIECTB K ONpPEACIEHHOMY KJIacCy COeIMHEHUM Mo (popmysam, BUIbI XUMUYECKOU
CBSI3M (KOBAJICHTHOW M MOHHOW) B HEOPraHUYECKHUX COECIMHECHHUSIX;

PacCKpbIBaTh CMBICH 3aKOHOB COXPaHEHHs MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, llepmommueckoro 3akona J[.M. Menneneea, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHa ABOTaIpO U €T0 CIEACTBUN, IPEACTABICHUN O HAYYHBIX METOAAX
IIO3HAHUSA, B TOM YHUCJIE DJKCIEPUMEHTAJIBHBIX M TEOPETHYECKUX METOAaX
VCCIICIOBAHUSI BELIECTB U U3YUEHUSI XUMUUECKUX PEAKLINM;

JEMOHCTPUPOBATh ITOHUMAHHUE IEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX IEMEHTOB OT UX MOJI0KEeHUs B [lepronnueckoil cucreme:

ONMKCHIBATHL U XapakTepu3oBaTh TabmuuyHyro Qopmy Ilepuoamueckoit
CUCTEMBbl XMMHYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «TJ1aBHas noAarpynmna (A-
rpynna)» u «mnobounas noarpymmna (b-rpymnma)y, «maisle nepruoas» U «OOoJbIINe
MIEPUOJIBI»;

COOTHOCUTH 0003HaueHus, KOTopble UMeroTcsl B Tabmuie «llepuonnueckas
cucreMa  xuMmudeckux  anemeHroB .M. MenaeneeBa», C€  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U PacHpeIeICHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSACHATH CBSI3b TMOJIOKEHHsSI dJeMeHTa B [lepuoamdeckoit cucreme

C paclpeesieHHEM 3JIEKTPOHOB IO SHEPreTHYECKHM YPOBHSM, IMOAYPOBHSAM U



OopOHUTAISIM aTOMOB TEPBHIX YETHIPEX TIEPUOIOB;

KJIaCCU(DUITMPOBATh XWUMHYECKUE DJEMEHTHI, HEOPTaHWYECKHE BEIICCTBRA,
XUMHUYECKUE PEaKINH (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0
TerioBoMy 3 Pekry);

XapakTepu3oBaTh (OMUCHIBaTh) (U3MYECKHME W XHUMHYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB: KHUCIOPO/Ia, BOAOPO/A, BOABI, OOIINE XUMHUECKUE
CBOMCTBA OKCHJIOB, KUCJIOT, OCHOBAHHH U COJICH, TEHETUIECKYIO CBSI3b MEX Ty HUMH,
MOATBEPXKIask TMPUMEpPAMU  MOJICKYJSIPHBIX  YPAaBHEHHHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OTHUCHIBATH POJIb KMCJIOPOa, BOJIOPO/Ia U BOJAbI B IPUPOIHBIX MpOIeccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>XHO€ MCII0JIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHITh M TPOTHO3UPOBATH CBOMCTBA BEIMIECTB B 3aBUCHUMOCTH OT HX
COCTaBa W CTPOCHUS, BO3MOXKHOCTH MPOTECKAHUS XUMUYECKUX MPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOI0 XMMHUUYECKOTO AJIEMEHTa B COSIUHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (popMylie COeIUHEHUsS, HAXOIUTh
MPOCTENITy 0 (POpMYITy BEIIecTBa IO MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA
B pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHUSIM XUMUYECKON peaKInu;

MIPUMEHATh OCHOBHBIE OIEpaIlid MBICIUTEIbHON JIESITEIHbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHE, CUCTEMATHU3aIMI0, KIaCCU(UKAIIUIO, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3EH — /I U3YUYEHUS CBOMCTB BEIIECTB M XUMUYECKHUX
peakinii, €eCTECTBEHHO-HAYYHBIC METOJIbI TO3HAHUSA — HAOIIOJIeHNEe, U3MEPECHHE,
MOJICIMPOBAHUE, DKCICPUMEHT (pEalbHBIA M MBICICHHBIN) — 711 OCBOCHUS
y4eOHOTO CO/IepKaHMUS;

pacKkpbiBaTh  CYIIHOCTh TMPOILIECCOB OKHUCIEHUS M  BOCCTAaHOBJICHUS,
COCTaBJISAITh YPABHEHHUS TMPOCTHIX OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIX pEaKIUui
(METOIOM DJIEKTPOHHOTO OaiaHca);

YCTaHABJIIMBATb CBSA3U MCKIY PCAJIBHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKHMMH



SIBJICHUSIMU W TIPOIIECCAMHU, MPOUCXOSAITUMU B MAKPO- U MUKPOMHUPE, OOBICHSTH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKUAE 3HAHMSI CO 3HAHUSIMU
JPYTUX YIEOHBIX MPEIMETOB;

cobmoaaTe mpaBuia Oe3omacHOM  paboThl B jabopaTopwu  IpHU
UCIIOJIb30BAaHUM XUMHUYECKONM TOCYIbl M OO0OpyJOBaHUsS, a TakKKe IpaBuiia
oOpamieHusi ¢ BEUIECTBAMU B COOTBETCTBUHM C HHCTPYKLIMSIMHU BBINOJIHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOIYYEHUI0O W COOHMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
ONPEAEICHHOW  MAacCOBOM  JIOJIEM  PAaCTBOPEHHOIO  BEIIECTBA, PELICHUIO
HKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACCHI HEOPraHUYeCKHUX
COCJIMHCHUI;

JEMOHCTPUPOBATh  BJIAQJICHHME OCHOBAMHU XHMMHYECKOM TIPaMOTHOCTH,
BKJIIOYAIOIIECH YMEHUsI 0€30MacHOr0 0OpaleHus ¢ BEIIECTBAMHU, UCIOJIb3yEMbBIMU B
MOBCETHEBHOM XKU3HM, a TaK)Ke 3HAHUE TMPABUJI MTOBEJCHUS B IEIIX COEpeKeHUs
3JI0POBBS U OKPY>KAIOILEH CPEIbI.

156.5.4.2. K xoumy oOydyeHus B 9 kimacce y oOyuaromerocs OyayT
chOpMHUPOBaHbI CIEAYIONIME MPEAMETHBIE PE3yJNbTaThl H3y4YEHHs XUMUU Ha
yIiyOJI€HHBIM YPOBHE:

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKHUX TOHITHI: XUMUUECKHI SJIEMEHT,
aTOM, MOJIEKYyJia, WOH, KaTHOH, aHHOH, DJJIEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl peakius, TerIoBoi 3Pp(HeKT peakuuu, MOJIb, MOJISIPHBIN
00BbEM, pacTBop;

ANEKTPOIUTHI, HEAIEKTPOIUTHI, IEKTPOIUTUYECKAS] TUCCOLMAIIUS, PEAKIINU
MOHHOTO OOMeHa, THAPOJU3 cojiel, oOpaTUMble M HeoOpaTHUMbIE pPEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIINK, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAaHOBJICHHE, OJJICKTPOJU3, aJUIOTpOmnusi, amMpOTEPHOCTS,
XUMUYECKas CBs3b (KOBaJ€HTHAsl, MOHHAs, METAJUIMYECcKas), MEKMOJICKYISIpHbIC
B3aMMOJICHCTBUSL (BOJAOpPOAHAsT CBsA3b, CWiIbl BaH-nep-Baannca), KoMIUJIEKCHBIC
COCIMHEHHUS, KPUCTALINYECKUE pelIeTKH (MPUMHUTUBHAs KyOudeckas, oObEMHO-
IEHTPUPOBAHHAS KyOudeckas, IPaHEIICHTPUPOBAHHAS KyOudeckas,

rexcarodajbHas HJ'IOTHOYHaKOBaHHaﬂ), KOppo3usad MCTAJJIOB, CIIIaBbl; CKOPOCTb



XAMHUYECKON PEAKLINH, KaTAIN3, XUMUYECKOE PABHOBECHE, IJIEMEHTHI XUMUYECKON
TEPMOJAMHAMMKH KaK OJJTHOM U3 TEOpETUYECKUX OCHOB xumuu; I1/1K;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKUX IIOHSATUW U
MIPUMEHSTh 3TU OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

UCIO0JIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBlIeHUs (OpMYJI BEILIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUN;

ONPEAETATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OMPEAECICHHOMY
KJIACCY COEIUHCHMH MO (opMysiaM, BHJBI XUMHYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METaJUIMYECKOW) B HEOPraHUYECKUX COCAMHEHHSX, 3apsiji HOHA IO
XUMUYECKON (popMmylie, XapakTep Cpeibl B BOAHBIX PACTBOPAX HEOPraHHMYECKUX
COEIMHEHNI, TUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica  Ilepuonmueckoro 3akona [[.U. MenneneeBa wu
JIEMOHCTPUPOBATH €0 IOHUMAHUE:

OMHCHIBATh U XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamaeckoit
CUCTEMBbI XUMHUYECKHUX DJIEMEHTOB: PA3JINYaTh MOHATUS «A-Tpynma» U «b-rpymnmay,
«MaJible IePUOABI» U «OO0JIbIIINE IEPUOIBDY;

OOBSICHATh CBSA3b IOJIOKEHUS 3ieMeHTa B Ilepuoguueckoid cucteme
C PacIpeIeICHUEM 3JIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM, IOIYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MTEPUOIOB;

BBIICNIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB M UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THIPOKCUIOB) B Mpeesiax MaJIbIX MEPUOJIOB U TJIaBHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

PACKpPBIBATH CMBICJ TEOPUH JIEKTPOIUTHIECKON AUCCOLMALUN, 3aKOHA [ 'ecca
U €ro CIEICTBUM, 3aKOHA JCHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM HW3MEHEHUS
CKOPOCTM XHMMHWYECKOW PpEaKIUW, HaIpaBJICHUS CMEUIEHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJIacCU(UIMPOBATh XUMHYECKHE 3JIEMEHThl, HEOPraHMYECKUE BEIlEeCTBa,
XUMHUYECKUE peakuu (110 YUCITY ¥ COCTAaBY YUYaCTBYIOIIMX B PEAKIIMU BEILIECTB, IO

TEIUIOBOMY 3(QeKTy, MO arperaTHoMy COCTOSIHUIO PEareHTOB, [0 W3MEHEHUIO



CTENEHEH OKHCIICHHSI XUMHUYECKHUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO
KaTajan3aropa);

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHWYECKUX COEIMHEHHM, MOJTBEpXKIas 3TO OMHCAHHE
IpUMEPAMH MOJIEKYJISIPHBIX Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

COCTABJISITh YPABHEHUS: DJICKTPOJIUTUYECKOMN TUCCOITAITIHN KUCIIOT, IIIEII0YCH
Y COJICH; TIOJIHBIE ¥ COKPAIIIEHHBIC YPaBHEHUS PEaKIUii HOHHOTO OOMEHa; PeaKInid,
MOATBEP)KIAIONINX CYIIECTBOBAHUE TEHETUYECKON CBS3M MEXIy BEIIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTh MPOIECCOB THAPOJIM3A COJIEM MOCPEACTBOM
COCTaBJICHUS] KPATKUX MOHHBIX U MOJICKYJIIPHBIX YpPaBHEHUN peakluid, CyIIHOCTb
OKHCIIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMKA  TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OaJlaHca dTUX PEaKITHi;

MIPEICKA3hIBATh XapaKTEP CPEIbl B BOJIHBIX PACTBOPAX COJICH;

XapakTepru30BaTh (OMUCHIBaTh) (PU3WYECKHME W XHUMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpadut, ajiMas, KpeMHUM, 60p, azot, ¢ocdop,
cepa, XJIOp, HATPUU, KAJIMM, Mariui, KaJbIUWA, aTlOMUHHM, KEJI€30, MEb, LIUHK,
cepebpo) U 00pa30BaHHBIX WMH CJIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpPOB (aMMHaK, XJOPOBOJOPOJ, CepoBOAOpoAd, okcuawsl yriepona (II, IV),
kpemuus (1V), azota (I, I, I, IV, V) u pocdopa (111, V), ceprt (IV, VI), cepuucras,
cepHas, a3oTHas, (ocdopHas, yroibHas, KpEeMHHEBas KHUCIOTbI, OKCUABI U
ruApokcusl MetaioB |A—IIA-rpynn, amomunus, meau (I1), muaka, xenesa (II u
11));

MOSICHSATh COCTaB, OTJIEIbHBIC CIMOCOOBI TMOJYYCHHUS U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THCTasi, OOpHas, yKCycHas
KHUCJIOTBI M uX coju, rajoreHuasl kpemuus (V) u docdopa (III u V), okcun u
rugpokcu Xxpoma (I11), mepmanranat kamiws;

OMKCHIBATH POJIb BAKHEHIIINX U3y4aeMbIX BEIIECTB B TPUPOJHBIX MPOLECCaX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHUE B PA3IMYHBIX OTPACISX SKOHOMHUKH,

HCIIOJIB30BaHUC JIJIA CO3AaHUA COBPECMCHHBIX MATCPHUAJIOB U TGXHOHOFHﬁ;



MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KaueCTBEHHBI COCTaB Pa3iIHMYHbIX
BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM COJAEpIKAIlMEecs B BOAHBIX pacTBOpax
WOHBL: XJOpHUA-, OpoMua-, UoAuA-, Ccyidbdar-, docdar-, kapboHaT-, CHIUKAT-,
cylbpuT-, Ccynb@ua-, HUTpAT- WU HUTPUT-HUOHBI, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHMUSI, MarHusi, KaJblKs, aIFOMUHUS, *Kene3a (2+) u xenesza (3+), menu (2+),
LIUHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEHIIINX M3YYaeMbIX BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOCHMUSI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3iIMuHbIX
YCJIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XHUMHUYECKOHW KHHETHUKU U
TEPMOJIUHAMUKY;

BBIUYKCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMylie COCIUHEHHS, MACCOBYIO
JIOJII0 BEIIECTBA B pAcTBOPE, MOJIBHYIO JIOJNI0 XHUMHYECKOTO »JJIEMEHTa B
COCMHEHUH, MOJIIPHYIO KOHLIEHTPALMIO BEIECTBA B pacTBOpPE, HAXOJIUTh
MPOCTENITYI0 OPMYITy BEIIECTBA IO MACCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XMMUYECKUX PEAKIUN C YUYETOM HEIOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTHUYECKOTO BBIXOJA IMPOIYKTa, 3HAYEHHUS TEIJIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmofarh mpaBwia  Oe3omacHo  paboTel B JlabopaTopu  Mpu
UCIIOJIb30BAaHUM XUMHUYECKONM TOCYJbl M OOOpyJOBaHUsS, a TakKkKe IpaBuiia
oOpamieHusi ¢ BEUIECTBAMU B COOTBETCTBUHM C HHCTPYKLIMSIMHU BBINOTHEHUS
Ja00OpAaTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT IO MOJYYCHUIO UM COOUPaHUIO
ra3oo0pa3HbIX BELIECTB (aMMUaka M YIJIEKUCIOrO Tas3a) M PEIICHHUIo
OKCIEPUMEHTAJBHBIX 3a7ad [0 TeMaM Kypca, TMpeACTaBIsATh pPe3yJbTaThl
dKCIIepUMEHTa B (hOpMeE BBIBOJIOB, TI0KA3aTEIHCTB, TPpaMKOB, TAOJIHI] U BHISBIATDH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

OPUMEHSATH OCHOBHBIE ONEPAIMU MBICIUTEIBHON NIEATEIbHOCTH (aHAIU3 U
CUHTE3, CpaBHEHUE, O0000UIEHHE, CHUCTEeMaTH3allUi0, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€H) MPU U3yUYEHHH CBOWCTB BEIIECTB U XUMUYECKHUX PEAKLUH,

BJIaJICTh CCTCCTBCHHO-HAYYHBIMHU MCTO/IaMU IMO3HAHUSA (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,



MOJEIUPOBAHUE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

MpPUMEHSATh  mpaBwia  Oe3omacHOro  oOpamieHuss ¢ BEIIECTBaMH,
WCITIOJI3yEMBIMH B TTIOBCETHEBHOM KU3HM, IIPABHJIA IOBEICHUS B IIEJISIX COepEKEHUS
3I0POBbSl W OKpY’XKaloIIlell NpUPOAHOW Cpelbl, MOHMMATh Bped (OMAaCHOCTh)
BO3JICUCTBHSI HA >KUMBBIC OPraHU3Mbl OINPEJEICHHBIX BEIIECTB, MOSCHATh Ha
IpUMeEpax CrocoObl YMEHBIICHHUS U MPEJOTBPAILICHUS] KX BPEIHOTO BO3JCHCTBUSA,
3HAYCHHUE KUPOB, OCIKOB, YTIICBOIOB ISl OPTaHU3Ma YEJIOBEKa;

MCIIOJIh30BaTh TMOJYYEHHBIE MpECTaBiIeHuss 0 chepax mpodeccuoHaIbHOMN
NeSATeTLHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTHUSIMHU, KAaK OCHOBY
JUIsl Ipo(pecCHOHANBbHON OpUEHTAlMU W JJI1 OCO3HAHHOI'O BBHIOOpAa XMMHUU Kak
npoUILHOTO TPeAMETA MPHU MTPOIOTKEHUN O0YUEHHUS HAa YPOBHE CPEITHETO OOIIEro
00pa3oBaHus;

y4acCTBOBaTh BO BHEYPOYHOU IMPOECKTHO-UCCIIEAOBATEIBCKON NIEITEIbHOCTH
XUMUYECKOH M XUMHUKO-IKOJIOTHYECKOW HAIMPaBIECHHOCTH, MPUOOPECTH OMBIT
MIPOBENICHUS YUCOHBIX MCCIIEAOBAHMI B YCIOBUSX 00pa30BaTEIIbHBIX OpraHU3aIlNA,

a TaK>Ke opraHu3aiuil (IIEHTPOB) AOMOIHUTEILHOTO 00pa30BaHUS JETEH.
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