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MOACHUTEJBLHASI 3ATINCKA

[Iporpamma ro xumum Ha ypoBHE 0CHOBHOTO 00mIero 06pa3oBanys COCTABNEHA HA OCHOBE
TpeDoBaHui K pesymsTataM OCBOEHHS OCHOBHOMN 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO
obmiero ofpaszoBanus, mpencTaBneHHbX B OIOC OO0, a Takxe Ha OCHOBE benepanbroit
pabouell MporpaMMbI BOCOATAHKSL H ¢ yU&TOM KOHICIIIAN npenogasanus yyeOHOro mpejmera
«XuMusa» B 00pasoBaTeIbHBIX opranusanusix Poceniickoit ®enepanuy.

[Tporpamma mo xumum maét mpejcrasneHme o Uensx, odmed crparernm obydenus,
BOCITUTAHUA ¥ DPa3sBUTHS OOYYArOMUXCS CPEACTBAMH Y4eGHOTO IPeAMETa, YCTaHABIMBACT
0bsI3aTeNbHOE MPEMETHOE COJIepIKAHHME, NpeaycMaTpuBaeT pacrnpesieneHue ero mno KiaccaM u
CTPYKTYPHPOBAHHE [0 PA3JICNIAM M TEMaM IPOrPaMMBI 110 XHMHH, OIPEACTICT KOINIeCTBEHHEE
1 KQUECTBCHHDIC XapaKTEPHCTHKHA COACPKAHUSL, PEKOMEHLYEMYIO TOCIEI0BATEIBHOCTE H3yYEHHUSA
XHMHH C y4ETOM ME@XIPEIMETHRIX U BHYTPHIPEAMETHBIX CBA3CH, JOIHKH yaebHoro npoiecea,
BO3PACTHBIX 0COOEHHOCTEH OBYHAOIIMXCS. ONpeIeNisieT BO3MOKHOCTH HIpeaAMETa U1 PeaTu3aum
TpeOOBaHMHl K DPe3y/bTaTaM OCBOGHHS OCHOBHOM 00pa3oBaTebHON 1pOrpaMMBl Ha YpOBHE
OCHOBHOTO 001Iero obpasoBanus, a Takwke TpeGORaHuH K pesysbTataM OOYHYeHHs XHMUH Ha
YPOBHE II€JIeH U3yUeHHUs IPE/IMETa H OCHOBHEIX BHIOB YYeOHO-II03HABATENEHOIN TIeATeILHOCTH
00y 1aIOIIErocst o0 OCBOSHMIO YIeOHOr0 COJIEPIKaHNS.

3uanue XUMUE CIIYKHT OCHOBOM JUst (hopMUpOBaKHHs MUPOBO33PEHHS obyudaromnierocs, ero
IPENCTABIICHUE 0 MaTEPUAILHOM @IUHCTRE MEpA, BXKHYIO POJIb UTPAIOT GOPMHUPYEMBIE XHMHUEH
TMPEACTABIICHHS O B3aUMONPEBPAICHUAX JHEPIUH U 00 IBOJIONMH BEIECTB B IPHPOJE, O MYTIX
pemends  rI00anbHBIX  TIPOGIEM  YCTONYHBOrO Pa3BUTHA YEIOBEYECTBA — CHIPHEROIL,
SHEPreTUYECKOH, IUIIEBOH M 3KOIOrHUECKOH OesonacHocTH, npobiem 371paBOOXPAHEHHS.

W3yuenwe xumun:

CIOCOOCTBYET pean3aliii BO3MOIKHOCTEH 111s CaMOpPasBUTHS ¥ POPMHUPOBAHHS KyJIBTYDbI
JHYHOCTH, €€ 061meH 1t GyHKIHOHATBHOM TpaMOTHOCTH:

BHOCHT BKIIa/l B (pOPMHPOBaH¥E MEIITEHNS W TBOPYECKHX CTIOCOGHOCTEH oby4aroruxcs,
HABBIKOB  MX  CaMOCTOATENBHOH  y4eOHON  mesTensHOCTH, OKCIEPUMEHTAIBHBIX M
HCCICIOBATCIBCKAX  YMEHHH, HEOOXOMMMBIX KaK B  [OBCEIHEBHOM KH3HU, Tak U B
npodeccuonanbHoM JIEATEIIbHOCTH;,

3HAKOMMT CO CHEHM(BUKONH HAYYHOrO MBINLTEHHS, 3aKIANBIBACT OCHOBLI I[EJIOCTHOrO
B3MELAQ Ha €IMHCTBO HPHPO/IBL X YETIOBCKA, SBIISETCS OTBETCTREHHBIM STANOM B dopmupoBanun
CCTECTBEHHO--HAYUHOU IrPAMOTHOCTH 06yJaromuxes;

CHocodCTByeT (JOPMHPOBAHMIO [EHHOCTHOrO OTHOIICHHS K €CTECTBEHHO--HAYIHBIM
SHaHWAM, K IPHUPOJE, K UeNOBEKY, BHOCHT CBOH BKIaH B 3KOJOIMUECKOE o0pazoBanue
oOy4arommxcs.

JlaHHbIe HaUpaBTeHHS B OGYYCHHH XHMHH 0GCCICUMBAKOTCS crienuuKoit coepxanus
Y4eOHOro mpenMeTa, KOTOPBIil ABILETCS [1e1Ar0rHYecKy aJIalTHPOBAHHEIM OTPaykeHHEM 0a30BOH
HAyKy XMMAW Ha OTIPE/IeIEHHOM dTare €& pasBHTHS.

Kype xumun Ha ypoBHE OCHOBHOrO 06Imero 00pa3oBaHUs OPUEHTHPOBAH Ha OCBOSHHE
OOYUAIONTAMICS. CHCTEMBI TIEPBOHAYATBHEBIX TIOHSTH XUMMH, OCHOB HEOPraHWUECKOH XUMHH 1
HCKOTOPBIX OTACJIBHBIX 3HAYUMBIX TIOHSITHI OPraHUYeCcKON XUMHH.

CTpykTypa comepKanus IIporpaMMBbl 10 XUMUH ¢(OPMHPOBAHA HA OCHOBE CHCTEMHOIO
nonxoma K e€ mydenuio. CoJepKaHue CKIAABIBACTCS M3 CHCTEMBl MOHSTHH O XUMHYECKOM
SAEMCHTC W BCIICCTBE M CHCTEMbBI MOHSTHH O XWUMHYECKOit peaknuu. O0e 5TH CHCTEMBL



CTPYKTYPHO OpraHm3oBadnl 1o [IPUHITAITY TTOCHIE0BATEILHONO PasBHTHS 3HaHWI Ha OCHOBE
TCOPETHYECKUX MpesicTaBIeHMH pa3HOro YPORHS;

~ ATOMHO--MOJIeKYJSPHOTO yYeHHS KAk OCHOBEL BCEro €CTeCTBO3HAHMS,

— Ilepronmueckoro sakona M. Y. Mennencesa kax ocrosroro 3aKOHA XHMHH;

~ YHICHHS O CTPOCHHMH aToMa W XUMUYECKORH CBSI3M;

CHCTEMBI XMMHYCCKHX 3HAHMH — BasKHeHmImx akroB, momsaTHIL, 3aKkoHOR W TEOPETHYECKHX
NOIOKCHUH, HOCTYHHBIX  0606meHkMI MHPOBO33PEHYECKOr0 XapakTepa, s3erka HayKH, B
NPHOOIIEHAH K HAYIHBIM METOAM TO3HAHHS [IPH U3YYCHUM BELIECTB W XUMHYCCKHX peaxiuii, B
(bopmupoBanmn Pa3BUTHH [O3HABATENbHBIX YMEHHM H ux NPHMEHEHHH B yuyeOHO-
TO3HABATeNBHOM 1 y4eOHO-HCCTIeN0BaATENECKOI ACATCIBPHOCTH, OCBOSHMH IPABHI 6e30H0acHoro
oOpainenus ¢ BemecTamy g TIOBCE/THEBHOM KH3HU.

[lpn w3ysenun xumun ua YPOBHE OCHOBHOTO ofuIero o6pazosanms BOKHOE 3HAYEHHE
NpHOOPEH Takue 1enn, KaK:

— (opmupoanme MHTCJLICKTYaNbHO PA3sBUTON JIMYHOCTH, TOTOBOMH K CaMo00pazoBanuIo,
COTPYAHHYIECTBY, CaMOCTOATENHLHOMY LIIPHHATHIO pEIIeHUH, CrnocobHOMH alaliTHPOBATECS K
OBICTPO MeHsIomuMEst YCIIOBHAM KH3HH,

~ HalpaBJIeHHOCTh OOydeHHs Ha CHCTeMaTHieckoe MpHobIenHne obyuaronmxcs x
CaMOCTOSTENIBHOM  TO3HABATETBHOI ACATCNBHOCTH,  HAYYHBIM  METOfaM [IO3HAHHSI,
bopMupyrommM MOTHBAIHIO 1 PAa3BHTHE CIIOCOOHOCTEH K XUMUH;

— obecnevenne YCIOBHMH, cnocobeTByrommX npuobperenunio obyuaromumMucs  ornprra
pasHoobpasnoit NCATCNBHOCTH, TIO3HAHHS o CaMOTIO3HAHUA, KITFOYEBEIX HABLIKOR (KJIFOUEeBBIX
KOMIICTEHIMI ), HMEIOTIX YHUBEPCATLHOC 3HAYCHHE /1Isl PA3ITHYHBIX BUJIOB JA€ATEIBHOCTH,

— (opmuposanme obmeit byHKIHOBATEHOI T CCTECTBCHHO-HAYYHOH IPAMOTHOCTH, B TOM
“HCIIC YMCHUH OOBSICHSITE M OleHHBAT ABJICHMS OKPYXAIOIIEro Mupa, HCIOJIb3ys SHAHWS 1 OIIBIT,
TIOMy9CHHEIC IIPH H3YYCHHH XHUMUH, NPUMEHSTE UX IIPH PEHICHUY npodlieM B moBcemHeBHOMH
JKU3HH W TPYI0BO¥H 1€ TeIEHOCTH;

— bopmuposanue y O0yYarOmuXCsl ryMaHHCTHYCCKUX OTHOIUCHWH, TTIOHUMAaHUS EeHHOCTH
XUMUYECKUX 3HAHUH UL BBIPAOOTKH 3KOIOrHYecKH nenecoobpasHoro mopejeHus B OBITY 1

TPYIOBOH JEATENBHOCTH B [E/Iax COXPaHCHHs CBOErO 3/[0POBLS M OKPY KAIOIEeN IIPUPOLHOIT
CpebI;



~ Pa3BUTHE MOTHBAIME K 00y4eHHIO, CriocobHOCTel K CAMOKOHTPOJIIO B CaMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS O0IICYETOBEYECKIX OCHHOCTEH, I'OTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodusg u HATIPABICHHOCTH Ja/IbHEHIIIEro 00yuenus.

O6mee umcio HaCOB, OTReIEHHEIX JUIs H3YHCHHS XMMHH HA YPOBHE OCHOBHOIO obrero
o0pasoBanus, cocraniser 136 4acoB: B 8 kimacce — 68 uacoe (2 uaca s HeJemo)., B 9 kacce — 68
HacoB (2 Yaca B HEJIEINO).

COJIEP’)KAHUE OB YYEHHS

8 KVIACC

HepBonayansarre xXumuueckue TMOHSATHSA

Ilpenmer xumum. Pons xumum KU3HH HeloBeKa. XHUMHS B cHCTeMe Hayk. Tema n
BeInecTsa. Ousnyeckue CBORCTBA BellecTs. AIperarHoe COCTOSHHUE BEIeCTs, [onsitre o Meromax
MOSHAHKA B XMMHU. UHCTHIE BEIECTRA U cMecH, Croco6er pasnenenus cveceit,

ATOMEI M MOmeKyJIbL, XUMHYECKHE 3/IeMeHTSL, CuMBOIBI  XUMHYeCKHX 3JIEMEHTOB,
Ilpocteie u cnoxubie BemmecTsa. ATOMHO-MOJIEKYJISPHOE yUeHMUe.

Xumuueckast Gopmyia. BaneHrHoeTs dTOMOB XUMHYECKUX DIEMEHTOB. 3aK0H [I0CTOSIHCTBA

Macconas nons xumugeckoro JIIEMEHTA B COCTHHEHHH,

Koumnuectso Bemecrna. Mo, Monspras macca. Bsanmocesas KOJIMYECTBA, MACCHI U YKCIIg
CTPYKTYPHEIX eMHHII BeiecTRa. PacusThr mo (Gopmynam xumurgeckx COETHHEHUH,

Dusuyeckne ¥ XHMHYECKHe ABJICHUS. XUMHMYECKAs peaKius u ed NIpU3HAKK. 3aKoH
COXPaHEHHUs MAcchl BEMIECTB. XHUMUYecKie ypaBuenns. Knaccubuxamms xunmrgeckux peaxuii
(coenuHenus, PA3JIOKCHUS, 3aMCILCHHs, OOMeHa).

Xumuueckuii sxcnepumenms

SHAKOMCTBO ¢ XHMHYECKOH IOCYIOL, IpaBunaMu paborer B nabopatopuu u npuémMaMu
obpamenns ¢ nabopaTopHbIM obopyjiopanrem, m3yuenue u ONHCaHWE (PU3MYECKHX CBOHCTB
00pasoB HeopranuIeckx BCIIECTB, HAOMOIeHre DH3HuecKux (InaBneHne Bocka, Tasuue JbJa,
pacThpanue caxapa B CTyTKe, KAICHHE H KOHACHCALS! BOJIBI) M XMMHHYECKUX (rOpeHme CBEYH,
TTPOKaTMBAHHE MEIIHOH [IPOBOJIOKH, B3aUMOJIeHcTRHE MeTa ¢ KHCIOTOM) SBIeHNH, HAGmOneH e 1
OIHCaHHe MPU3HAKOB IIPOTEKAHMS XAMHYECKIX Peakiuii (pasioxenne caxapa, B3auMoneHcTRIe
CEPHOU KHCIOTHI C XJIOPUAOM Oapust, pasioxenne Tipokenna menu (I1) nmpu marpesanwm,
B3aUMOIEHCTEHE Kenesa ¢ pacTBOpoM coma meau (IT), usyuenue crocoGon Pa3JielleHus cMeceit:
¢ TMOMOMBIO Maraura, (uILTpOBaHHe, BBITADMBANKE, JIHCTHILISIHS, Xpomarorpadpus,
POBE/ICHUE OYMCTKH NOBAPECHHON CONMH, HAOMOIeHHe i OIHCAHHE PE3y/IbTATOB IPOBEICHUS
ONBITA, HIUIOCTPUPYIOIIEI0 3aKOH COXPaHCHHS MAacChl, CO3MaHMe Mosejiel MOJIEKYI
(Imapocrepinenpix).

Baueiimue npencrasuren HEOPraHHIeCKHX BelecTB

Boznyx — cmecs rasos, Cocras Bosnyxa. Kucnopon — smemenT u IPOCTOE REIecTRo.
Haxoxnenne kucioposa r IpUPOJe, QH3HUECKHE W XUMUYECKHE CBOHCTBA (peaKiiuu ropeHus).
Oxenger  lpavenenue Kucnopona.  Criocofel mostydenss Kucropona B Jiabopatopum u
TPOMbIILIEHHOCTH. KpyroBopoT kucnopoza B npupoye. O30H — awtoTpornmas MO (PHUKAIAsS
KHCIIOpO/1a.

Tennogoit sdpdexr xummueckoit PCAKIIHH, TEPMOXMMHYECKHE YPaBHEHHS, HK30- N
JHAOTepMHuecKHe peakuun. TomMBO: yroms u Meram. SarpssHenWe Bo3jyxa, yemaeHme
[ApHUKOBOI0 S(heKTa, paspymienne 030HOBOTO CI04.



Bonopon - anement u pocToe BemecTso. Haxoxnenue BOZOpoMa B Iipupose, Gpusnueckue
M XUMHYECKHE CBOHCTBA, IPUMEHEHNE, CIIOCOBE! nosrygenus. Kucnorer u comy,

Monsipetit 068&Mm razos. Pacuérss 1) XHMHUYECKUM YPABHEHUSIM,

Qusuyeckue CBOMCTBA BOJEL Bona kak pacteopures. PactBopel. Hackimennse
HCHACBINCHHEBIE pacTBOPEL Pactsopumocts semecrs ® Bozle. MaccoBas moms Bemecrsa B
pacTBope. XuMHYECKHE CBOWCTBA BOJLL OcnoBanus. Pojis PacTBOPOB B MPHUPOJZIE U B KHU3HH
derioseka. Kpyrosopor Bome: B TPHpOJie. 3arpssHEHMe HPUPOIHBIX BOJL. Oxpasa u ouncrka
IIPHPOJHBIX BOJL,

Knaccuduxanus HEOPraHUYeCKHX COeMuHenuit. OKCHILL Knaccupuxarps OKCHIIORB:
coneobpasyrorye (OCHOBHBIe, KHCIOTHBIE, aM(OTepHEIE) 1 Heconeobpasymommue. Homenknarypa
OKCHI0B. DH3MYECKHE H XUMUYECKHE CROicTRA oxcnaoB. [lomyuenue oxcumos.

OcroBarus. Knaccmduxarms OCHOBaHMU: wETOUH w HEPACTBOPHMBIE OCHOBAHUSI.
Homenxmarypa ocropanmii. DU3HYECKHE ¥ XUMHYECKHE CBOMCTBA OCHOBAHHIL. [Monyuenne
OCHOBAHUH.

Kucnorsr Knaccupukanums xucnor. Homenknarypa xucnor. ®usnueckne 1 XHMHYECKHE
CBOMCTRA KMCIOT. Py akTHBHOCTH meTamuioB H. H. Bekerosa, llonyuenue xuemor.

Comu. Homenknarypa corneit., Pu3nYecKkHe W XHMHUYECKHe CBONCTRA conen. Ilomyuenue
coJet.

['enetnueckas crssn MEKIY KJIaccaMH HEOPraHMIeCKUX COeIHHeHMI

Xumuneckuii sxcnepumenm:

KAYCCTBCHHO® ONpelie/ieHue CoMepKamus KHCIOpOTa B BO3IyXe, ONyYeHHE, cobupanue,
pacriosHaBaHWEe W u3yyeHue CROMCTR KHCIIOPOJia, HAOMFOACHUE B3aMMOIEHCTRUS BEUIECTB ¢
KHCJIOPOZIOM ¥ YCIIOBHUS BOSHUKHOBEHUS M UIPEKPAIIEHHS! FOPEHHUs (IT0KAPA), 03HAKOMIICHHE C
obpasuamMy OKCHIOB W ONHCAHHe UX CBOHCTB, monyucHwue, coOupanue, pacrosnapanue u
H3YYCHHE CBOIMCTB BOIOpOIa (ropeHme), B3auMoeiicTRHe BoZopoxa ¢ oxcumom Memm (I1)
(BO3MOXHO HCITONIB30BaHHE BrAeOMaTepranon), nabmoaenne 0Opasiior RermecTs KoJtH4ecTBOM 1
MOJIb, HCCIeI0BaHME OCOOEHHOCTEHH PaCTBOPCHHST BELIECTB C pa3IHYHON PacTBOPHUMOCTHIO,
IIPUTOTOBIICHHE PACTBOPOB C ONpPeeEHHOI MaccoBOH Jiosiel pacTBOpEHHOrO BEIIECTRA,
B3AHMOJICHCTBHE BOMBI € METATIaMy (HaTpuem wu KaJbIHeM) (BOBMOXKHO HCIIONB30BAHME
BHJIEOMATepUaiioB), uceierosanne o6pasion HCOPraHM4YECKUX BEIIECTE Pas/IHUHbIX KJIaccoB,
HaOMIOICHHE H3MECHEHUS! OKpacKH HH/IMKaTOPOB B PacTBOPaX KHCIOT M LICJIOYEH, H3ydeHune
B3aMMOICHCTBUS OKCHIA MeTH (IT) ¢ pacTBOpOM CEPHOH KUCITOThI, KHCJIOT ¢ METaJlJIAMH, Peaxiuii
HeHTPAIM3AIHH, IOTyIeHHe HEPACTBOPHUMEIX OCHOBAHHH, BEITECHEHHE 0IHOT0 METAIIA JPYTHM
U3 pacTBOpa COMH, pEIICHHE 3KCTIEPUMEHTANBHEIX 3amad mo reMe «BaxHeitmume kmaccnr
HCOPTaHUYECKUX COCTMHEHHIH ),

[epuonnueckuii 3axon u [epuognyeckas cuerema XHMHYCCKHX 3aemenTor JI. WM.
Menpneneesa. Crpoenne atomos. XHMHYECKas CBA3b. OKHCJ[HTEJILHD-BOCCTaHOBHTe.;‘lebIc
pearmun

IlepBbie mombrrku KJIACCH(DUKALINN XUMHYECKAX 2ICMEHTOR. Iongrue o rpynnax cxomapix
STIEMEHTOB (LIET0YHBIE H ICIOTHO3EME L HEIE METAIIIBL, raJlOTeHbl, HHEPTHBIE ra3kl)., DJIeMenThI,
KOTOphIC 00pasyioT aM(oTepHbIe OKCH LT 1 HIPOKCH/IBL

lleprommaeckuit  3axomn. Iepronudeckas cucrema XHMHYCCKUX 9jeMeHTOB [ M.
Menneneega. Koporkonepuonnas wu ATMHROICpHOAHAS  (hopMmbr Tlepuomuaeckoif crcTeMpl
XUMUYCCKHX omemeHTOB JI. WM. Mewneneena. Ilepuoner u rpynmer. ®usmueckwuii CMBICTT
TIOPANIKOBOIO HOMEPa, HOMEPOB TIEPHONA W TPYIIITEI JeMEHTA.



Crpoenue atomos. Cocras aTOMHBIX siziep. M3oTonsr. Bnextpons.. Crpoenne anekTporHbX
000N0YeK aTOMOB mepBbIx 20 XUMUYECKHX OIeMeHTOB [lepronuueckoii creTeMEr . U
Merzneneera. Xapaxtepucraka XUMHYECKOTO JMEMEHTA TI0 €70 IION0KEHHIO B ITepuoauyeckoit
cucteme /[, . Menneneega.

3aKOHOMEepHOCTH H3MeneHus Pajlnyca aTOMOB XUMUUECKHX 3]IEMEHTOB, METATINIECKHX |
HCMETaIIITHYCCKUX CBOMCTB 110 IpyrmaM u TIEPHOTaM.

3navenwe Ilepuonmueckoro sakona u Hepuonpyeckoit cuctemsr xumMadeckmx DJIEMEHTOR
AL PA3BUTHS HAYKA U NPAKTHKH. . Y. Mennenees — YYEHBIN U rpakIaHm.,

Xumuueckas CBsI3b. KoBasienrnas (monmgpuas U HENOJIsIpHAsT) CBA3E.
DIEKTPOOTPUNATETLHOCTS XHUMHYECKHX 3J1eMeHTOB. MoHHAS CRSI3E.

Crenens  oxucienus. OkucrmTenbHO--BOCCTAHOBHT TE HEC peakumu.  Ilponeccrr
OKHCIICHUS U BOCCTAHOB/EHHS. OKHCTUTENN H BOCCTAHOBHTEIH

Xumuvecxuii IKCHEpUMeHm:

H3YdCHME OOpA3sIOB BEINECTB METANIOB W HEMETATIOB, B3aUMOAEGHCTBAE I'MAPOKCHIA
UHHKa C pacTBOpaMu KHCIOT W IMIesouei, TIPOBENICHHUE OTBITOB, WILLOCTPHPYFOLIHX HPHMEpEI
OKACITATEIbHO-BOCCTAHOBHTEIIBHBIX PeaKIMii (ropenwe, peakimu PA3NOKEHUS, COETUHEHHS).

Mescnpeomemnuie ceazu

Peamusanus mexnpenmerapx cassei 1IPA M3Y4CHUN XHMHH B 8 KIIacce OCylecTRIseTcs
HePEe3 HCTIOIL30BaHKE Kak 06mmx CCTCCTBECHHO--HAYYHBIX NIOHSITHH, TAaK U HOHATHH, ABISTIOIXCS
CHCTeMHBIMH JUTS OTAEIBHBIX TIPEIMETOR CCTECTBEHHO--HAYYHOIO [THKJIA.

Ob6rrue CCTCCTBEHHO--HAYIHBIE OHSITHS: HAYYHE (haxr, rumoresa, Teopus, 3aKOH, aHAITU3,
CHHTE3, KIACCH(HKALMS, IIePHOIHIHOCT, Habuonenme, IKCIEPUMEHT, MOJeIUpoOBaHHe,
U3MEPEHHUE, MOJIeIIb, SBICHHC.

Dusnka: martepus, aTOM, 3JICKTPOH, MNPOTOH, HEHTPOH, HOH, HYKIHI, H30TOIEL,
Pa/IMOAKTHBHOCTE, MONEKYNa, 3JICKTPHUYECKH 3apAN, BEIIECTBO, TeNO, 0OBEM, arperathoe
COCTOSHHUC BELIECTBA, a3, (pU3HUeCKHe BCJIMYIMHBL, CAUHMIIBI H3MEPEHUS, KOeMOC, ILUIAHETHI,
3BE3161, Conue,

buosnorus: oTocuHTe3, aelxanve, 6uocdepa.

I'eorpadus: atMochepa, rujpocdepa, MuHEpasL, TOPHBIC  MOPO/BI, TIONE3HEIe
MICKONACMBIE, TONIHBO, BOIHEIE PECYPCHL

9 KJIACC

BemectBo u xumuueckas peakius

[lepronmyeckuit 3akon. [lepuomvueckas cuerema xEmuveckux snementor  J[. U,
Menjeneea. Crpoenue aromos. 3aKOHOMEPHOCTH B U3MCHEHHH CBOHCTB XHMHYECKHX
JIEMEHTOB MEPBBIX TPEX HEPUONOR, Kajius, KalIbliid @ HMX COEMMHEHHH B COOTBETCTBHH
HoNOKeHHEM semenToB B [lepuoaudaeckoit cucreme CTPOCHHEM HX aTOMOB.

Crpoenne BemectBa: BumHI XUMUYECKOH CBA3M. THIBI KPHCTATTHIECKEX PEmETOK,
3dBHCHMOCTE CBOMCTRB BEIIECTBA OT THIIA KPUCTAIIHYECKOH PSIETKH H BH/IA XHMAYECKOH CBI3M.

Knaccubuxanust u HOMEHKIATYpa HEOPraHHYECKHX BEIIECTB. XHMUYCCKHE CBOMCTBA
BCLISCTB, OTHOCAINMXCS K Pa3HYHBIM KIaccam HEOPraHMYECKUX COEAMHEHUH, reHeTHYeCKas
CBA3b HEOPTaHUYECKHX BEIeCTB.

Kmaccubukanns xuvmaeckux PeaKIHii 110 PasTHYHBIM HPU3HAKAM (110 ykcny u cocraBy
YHacCTBYIOIIHX B PEaKIHH BEIIECTR, 10 TEMIOBOMY 3P EKTY, 110 M3MEHEHHIO cTeme e OKHCIICHHS]
XUMHUCCKHX  5JIEMCHTOB, 1O o6patmmoctH, 110 YHaCTHIO  Katanusaropa). Dk30- u
SHJIOTEPMUYECKHE PEaKIHK, TEPMOXHMHYECKHE YPaBHEHHSI.



PCAKIIEH U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS,

OI(HC;THTEJIBHO-BOCCT&HOBHTEJ‘[BHHG PCAKIIMY, SJIEKTPOHHEIN GanaHc OKHUCIHTENhHO-
BOCCTaHOBHTENbHON peakuyn. CocTapienme YpaBHEHHIH OKHCIIMTETBHO--BOCCTAHOBHTE b HBIX
PeaKIui ¢ HCroNb30BaHIeM MeTo A JNCKTPOHHOTO Garanca.

.
aHHOHEL. Mexanusm aucconmanmy BCLIECTB € Pa3sTHIHBIMU BUAAME XHUMHYECKOH cea3n. Crenens
Aucconmannu. Cuibubie 1 cirabpie OIEeKTPONUTEL.

Peaxiuu wonnoro obmena. Vcnopus [IPOTEKaHUs peaknuii HOHHOTO oOMeHa, ToNHbIEe 1
COKpAIEHHBIE HOHHBIE YpaBHeHus peaxuwmii. CroficTra KHCIIOT, OCHOBaHHN W coliell B cReTe

IIPCACTABICHUH 00 SIEKTPOIUTHYeCKOl] Aucconnanuy. KauecTBeHHBIE pPeakUuM Ha HOHDL
[lonsaTue o runpomuse coneii.

Xumuyecxui IKCHepumenm:

O3HAKOMIICHHE ¢ MOMENAMM KPHCTALIMYECKHX PEHIETOK HEOPTaHWYECKHX BelecTn —
MCTQUIOB ¥ HemeralnoB (rpadura u anMasa), CIOKHBIX BEIeCTR (xmopuma Hatpus),
MCCIICNIOBAHHE 3aBHCHMOCTH CKOPOCTH XHMUYECKOH PeaKUHH OT BO3NEHCTBHS pPasTAYHELX
(axTopos, mccnenopanme STICKTPONPOBOAHOCTH PACTBOPOB BEINECTB, IIpoLecca AHCCOMUALIAM
KHCTIOT, mres109ei ¥ conxei (BO3MOIKHO HCTIONIB30BaHKE BHIE0 MAaTCPHANOB), [IPORETICHHUE OIIEITOB,
HJITIOCTPUPYIOIIUX TPU3HAKH MPOTEKAHHS Peakmuii HOHHOTO 06MeHa (o6pasoBanne ocaa,
BEL/ICICHHe Ta3a, oOpasosanue BOJIBI), OIILITOB, H/UTIOCTPHPYIOLMX TIPHMEPHI OKHCIHTEHHO-
BOCCTAaHOBHTENIbHBIX peakmuii (ropenue, PCAKIINN PA3NOKEHHUS, COCIMHCHN), paciio3HaBanue
HCOPTaHU9CCKUX BEIIECTB € HOMOIIBIO KA9CCTBCHHBIX peaKiui Ha HOHEI pelieHme
IKCIIEPUMEHTAILHLIX 387144,

Hemeraisl u HX coemuuenus

OGmas XapakrepucTuka razoreHos. Ocobennoctu  crpoenms aTOMOB, XapaKTepHbIe
CTeneHN okucienus. Crpoenue u usmueckue croiicrsa MPOCTBIX BEINECTB — TANOTEHOR,
Xumudeckue cBoiicTa Ha NpUMeEpe Xmopa (B3aumoneicTBHEe C MCTaJUIAMK, HeMeTaIaMH,
menovamu).  Xnoposogopoa.  Consmag KHUC/IOTa, XMMH4YECKHE CBOMHCTEBa, ITOJTyYEHHE,
ipnverenue. [lelictBre xopa u XIIOPOBOOPOJIA HA OPTAHK3M HeToBeKa. BakHe e XJIOPHIEI
M UX HAXOXKIECHUE B TIPUPOIE.

KHCIOpOMa M cepbl. AIoTponHsie MOJIUHKALHE KHCIOpOa | cepbl. XuMHYECKHe CBOICTBA
cepel. CepoBomopos, crpoenue, GU3MYECKHE M XHUMUUECKHe CBOHCTBA. OKCHIBI Cepsl Kak
HPEICTABUTEIN KACIOTHLIX OKCHIOB. Cepras kucrmora, guswueckue u XUMUYECKHE CBOHCTBA
(o6rme kax npencrasuTes Kiacca KHCIIOT u crienubuyeckue), X uMHYeCKHE peaknuu, nexamme
B OCHOBE IPOMBIIIIEHHOIO CNOCOBa Moy YeHHs cepHo# kucnorsl. [Tpumencnne CCPHOH KHCIIOTHI.
Comn ceproit xmexoTH, Ka4CCTBCHHAsA peaKius Ha Cyab(ar-How. Haxoxaenne cepsr u e
COCIMHEHHUH B IIpUpOJIe. XUMHYecKoe SArpASHCHUE OKPYXAIOMEel Cpe/ibl CoeTHHEeHIIMM CEpBI
(kKucIoTHBIE 10%KH, 3arpA3HEHUE BO3/TYXa U BOLOEMOB), CIIOCOGHI ero NIPeIOTBpANIIeHHS,

O6mas xapakrepucruka OneMeHTOB  VA-rpymmnsl.  OcobenuocTH CTPOCHHA aTOMOB,
XApAKTEPHLIE CTCNCHM OKMCIEHHS. Asor, PaClpOCTPaHCHUE B INPUPOsie, (u3MuecKHe w
XUMHHCCKHe cBolicTa. Kpyrosopor asora B NPUPOLE. AMMUAK, ero Gusnueckue u XHMHYECKHE
CBOHCTBA, IIONyYeHHE U mprMeHenne. Comy aMMOHHS, X (PH3UYecKe H XuMHTecKHe CBolicTBa,



ynobpennii. Xumnueckoe 3ArpA3HEHHE OKPYIKAIOMIEH cpeibr COCLIMHEHMAMHU a30Ta (KHCIIOTHBIC
AOKIH, 3arpsI3HEHME BO3JYXA, [MOYBEI K BOZI0EMORB). Docdop, ammorponmbre Mo UKanIH
dochopa, pusmucckue u XAMHUYecKkne cBodcrea. Oxcup dochopa (V) u hoctopras kuciora,
busnueckue u XAMHMYECKHE CBOWMCTBa, nojydenwe. HUcnonszoBanme bocharos B xayecrme
MHHCPAIbHBIX yIoOpeHuii.

Obmas xapaxrtepucrma dmeMenToB  IVA-rpynmer.  OcoBernocru CTPOEHHST aTOMOB,
XapaKTCPHBIE CTENEHH OKUCICHMUS, Yrnepon, annorponsre MOHUKANMH, PACTPOCTPaHEHH E B
IpUposie, YU3HIECKHE H XUMHYECKHe CBOHCTBA. AncopOriusi. Kpyrosopor yraepona » IpUpoJIE.
Oxcuner yraepona, ux usmyeckne u xumuyeckue CBOHCTBA, JeifcTBHE HA KMBEIE OpraHu3MEl,
MONlydeHHEe U TpUMeHeHHe. DKOJIOrHUecKie pobIeMbl, CBSI3aHHBIE ¢ OkenzoM yraepoaa (IV),
THIIOTE3a I100ANBHOTO MOTENIeH s KIMMaTa, NapHUKOBEIA apdext. Yromsnas KHUCIIOTa U eé
CONM, MX (QU3MYeCKHe U XuMUuecKue CBOHCTBA, Noaydenue u npuMenenre. Kadecrsennas
Peaxiist Ha kapbonat-uousl. Henomsiosanme Kap6oHaTOB B GbITY, MEMLUHE, HPOMBINIICHHOCTH
1 CeJIbCKOM X035HCTRE.

Iepronauansubie monstus 06 OPTaHMYECKHX BEIIECTBAX KAK O COEMMHEHMSIX yriepona
(MeTan, sTan, STHIICH, ALlCTHIIEH, STAHO/I, TTHICPHH, YKCYCHAsI KHCIOTa). Ipupoamsie werounuky
YITIEBOTIOPOIOB (Yroib, MPHPOHEL ras, HeyTh), IPOAYKTHI HX nepepaborku (Gensun), ux porE
B OBITY M [POMBIIILIEHHOCTH, Honsarue o Guonormyecky BOKHBIX BEIIECTBaX: JKUpax, Denkax,

YITICBOMAX — M HX PONM B KH3HW YesOBeKa. Marepuansroe emmncrso OpPraHHYecKHx
HCOPraHUYECKUX COeIMHEHHI].

KPEMHHEBOH KHCITOTE. Cuanmkarer, nx HCIIOTb30BAHHUE B OBITY, B IIPOMBINLIEHHOCTH, Baxncifime
CTPOMTCJILHBIE MaTepHailbl: KepamFika, CTEKIIO, LeMeHT, 6eToH, jKene300eToH. [Mpo6Gnemer
OesomacHoro MCONL30BaAHS CTPOUTEILHBIX MATEPUATIOB B OBCEAHEBHOMN JKH3HIL
Xumunweckuii sxcnepumenm:
H3yueHue 0OpasloB HEOPraHWYECKHX BELIECTB, CBOHCTB CONAHON KHCIOTHI, IpOBeCHHE
KAYCCTBCHHBIX PeaKluil Ha XIOPHI-HOHE! 1 HaOMONEHHE IPH3HAKOB X NPOTEKAHUS, OIIBITEL

HCIIONL30BAHME BHICOMAaTEPUATIOR), O3HAKOMJICHHE C obpasuamMu XJI0pHIOBR (raoreHuoB),
OSHaKOMICHHE ¢ ofpasmamm cepsl u e COCIMHCHUAMH (BO3MOXKHO HCIOMB30BAHHE
BUACOMATEPHAIIOB),  HAOMIOJIEHUe nponecca  oOyrauBanms Caxapa 1o jmeitcrBHEM
KOHIICHTPAPOBAHHON CepHOM KHCIOTHI, M3YHCHHE XUMUYCCKHX CBOUCTB pas6aBieHHol cepHoii
KHCJIOTEI, TIPOBCACHHE KAYECTBEHHOM PCaKINK Ha cynabaT-uoH ¥ HAGOZeHHE NpH3HAKA CE
TIPOTCKAHMUSI, O3HAKOMJICHHE C (hH3MYECKUMHE CBOMCTBaMHU a3ora, bochopa u ux coenmmenuit
(BO3MOXHO HCHOMB30BAHNE BHTIEOMaTepranos), o6pasiame asoTHEIX | bocdopusix yaoOpeHmii,
HOJlyqeHue, cobupanue, pacmoznasanme wu M3yYCHHE CBOMCTB ammuaka, TIpOBeIeHHe
KA9CCTBCHHBIX PeaKLuif HA HOH aMMOHUS 1 dochar-non n n3yvenue IPH3HAKOB MX IPOTEKAHUS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAaHHON A30THON KHCIOTHL ¢ MEIIBI0 (BO3MOKHO HCTIOJIE30BaHHE
BUJICOMArepuaiios), wu3ydeHHe wmomenei KPHCTAILIHYECKUX  peméToK  anmasa, rpadura,
bysnepena, o3HaxoMueHwe ¢ [IPOLIECCOM aJCOPOTMHI PACTBOPEHHEIX BELIECTR AaKTUBHPOBAHHBIM



H3YYCHME TIPH3HAKOB WX IPOTCKaHMs, O3HAKOMJIEHHe ¢ OPOAYKIHEH  CHIMKATHOMN
IPOMBIITIEHHOCTH, peIieHne IKCIEPUMEHTAIBHBIX 337184 110 TeMe «Baxuelmie nemeTams 1 nx
COCJIMHCHUY.

Meraaab: u ux COEeAHHEeHHA

METAIIOR. Obmue crnocobe HOJIyaeHus Metanios. [loustue o KOPpO3HM METaIoB, OCHOBHbIC
CHOCOOk! 3amUThl UX OT Kopposun. Crmasel (crais, 9YTYH, MOpamomunuii, 6pomsa) w mx
TPUMEHCHHE B OBITY U IPOMBINLICHHOCTH.

lenoanosemensusie metasm: MarHu# U KanbLuii: moJ1oxKenme B Hepronmueckoit cucrenme
XUMHYCCKHX 3/eMentos J[. W, Menzieneesa, crpoerue nx dTOMOB, HAaXOX/CHHE B IPHPOJE.
Dusnveckne u XuMHUECKHe CBOficTRa Mareust ¥ xanelws. Baxwsedmme coempmernuy KaJlbIIHs
(oxcmn, runpoxeus, comn). JKECTKOCTD BOIBI M CIIOCOGK] eé YCTpaHeHus,

Menneneera, crpoenne aTOMa, HaXOM/ICHHC B npupoie. Ousuueckue i XHMHYECKHE CBOIfCTRA
a'OMHEHs. AM(oTepHBIe cBOliCeTRA OKCH/IA ¥ IHJIPOKCHAA alFOMUHMUSI,

Kenezo: rmonoxenme » lepuomuueckoii  cuerene XHMHYCCKHX 37eMeHToR J[. U,
Menneneesa, crpoenme dToMa, HaXoxaAeHuE B npHpoje. Ou3nyeckie XUMHYECKHE CBOHCTBA

Kenesa. OKCHIBI, MMAPOKCHIAB W comm xenesa (II) u xenesa (II0), ux COCTaB, CROiicTRA
HOJTYYCHHE.,

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 00Pa3aMHi METAIIOB i CITaBOB, UX (husHueckuMy CBOHCTBAMH, H3yuCHIE
PE3YTBTATOB KOPPO3HE METAIIIOR (BO3MOYHO UCTIONB30BaHHE BHCOMATEPHATIOB), 0COOEHHOCTEH
B3aMMO/JICHCTBHS  OKCHa KaIbIHS M  HATPUA C  BOjOH (Bo3aMOXKHO  mCmOIB30BaHYE
BH/ICOMAaTepHalos), HCCIEIOBAHHE CROMCTR KECTKOH BoABL, mporEecea FOPEHUST JKele3a B
KHCIOpOJIE  (BO3MOXKHO — HCIOIB30BAHME BU/JICOMATEPHAIIOB), NPH3HAKOB IIPOTEKAHUS
Ka49CCTBCHHEBIX peakuuii Ha WOHRL: MAarums, Kaabiusd, aIrOMHHU, HHHKaE, xeresa (1) u skenesa
(D), menu (I1), Habmrozenue 1 ONHUCAHKE NPOLIECCOB OKPALIUBAHMS ITAMEHH HOHAMH HaTpws,
Kalusd ¥ Kalblus (BOSMOXKHO HCITONB30BAHKE BH/ICOMaTEPHAIIOB), HCCIETOBAHKE aM(oTepHbIX
CBOMCTB I'MJIPOKCH/IA aFOMUAHHES 1 THIPOKCHIA IMHKA, pelleHke OKCIIEPUMEHTAIBHBIX 347184 [0
Teme «Baxueiimme Merams: 0 ux COETUHEHU Y.

Xumust v okpyskaomas cpena

Bemecrsa u MATCPHATIEL B [OBCETHEBHON JKH3HH 9e0BeKs. besonacroe mcnonszopanue
BEIIECTB M XHMHYECKHX peakimil B ObiTy. Ilepsas momomts [IPM XUMHYECKUX OXKOrax wu
OTpaBICHHSIX,

Xumudeckoe sarpssuenue OKpYXKaromei cpes! (npeaebHas AOIYCTUMAS KOHIEHTPAIHS
BCIICCTB, nanee — [11K). Pois xumun B PCIICHUH SKOJIOTHUECKHX IpOoGIIeM.

Xumuuecruii IKCnepumenm:

M3YHCHUE OOPA3IOB MATePHANOB (CTEKNO, CIUIABLT METaJII0B, NOIUMEPHEIE MaTtepuanb).

Meacnpeomemnwie ceazu



Peammzanug MEXKIPEIMETHBIX CRA3€ill IIPH M3YYeHUH XHUMUM B 9 kiacce OCYINECTBIIAETCS
HCpE3 MCTIONB30BAHNE KAK 0OIIIX CCTECTBEHHO-HAYYHBIX TIOHSTHI, TaK 1 IIOHSTHH, SIBISIONTHXCS
CHCTEMHBIMH IS OTHENBHbIX [PCIMETOB €CTECTBEHHO--HAYYHOTO [IHKITA.

O06mue CCTECTBEHHO-HAYYHEIE TIOHATHY: HAy4JHBIH (haKT, runoresa, 3aKOH, TeOpHs, aHAIN3,
CHHTE3, KilaccHukamus, HEPHOHYHOCTE,  HabMoOAeHHe, IKCICPUMEHT, MO/IeIHPOBAHKE,
U3MCPEHUE, MOJIENb, SBIICHHE, TAPHUKOBEIA 3¢ pexT, TexHOIOT 1S, MaTepuans.

DOuzuika: MaTepus, aToM, BICKTPOH, IpOTOH, HEWTPOH, WHoOH, HYKIWJT, H30TONEL,
PaIMOaKTHBHOCTB,  MOIIEKYyIIa, SNICKTPUYECKUH  3apsin, [IPOBOIHUKH,  MOJTYNPOBOIHUKH,
AMBIICKTPUKH, (HOTOITEMEHT, BELIECTBO, Teno, 00BEM, arperarnoe COCTOsiHME BermecTsa, ras,
PAaCTBOD, PACTBOPUMOCTE, KPUCTAILTHYCCKAS PCLIETKA, CIIABEL, (u3nueckue BEJIIMYHHbBIL, COUHHUILB]
H3MEpeHus, KOCMHYeCKOe lIPOCTPaHCTBO, TINIAHETEL, 3BE3/1b1, Connre.

buonorus: (porocunTes, AbIXanue, Ouocdepa, IKOCHCTeMa, MHHepaIbHbIC ynoOpenus,
MUKPOJICMEHTEI, MAKPO3TEMEHTEI, [IHTATeIbHLIC BEIISCTRA.

I'eorpadus: armocpepa, ruapochepa, MHUHEDAIILL, TOPHBIE [OPOXBL, MOJE3HEIE
UCKOMaeMbIe, TOIIHBO, BOJIHbIE pecypesl.

ILVIAHUPYEMBIE PE3YJIBTATEI OCBOEHUS [TIPOI'PAMMEBI 110 XUMWU HA
YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

JUYHOCTHBIE PE3Y.IbTATEI

JInunocTHle  pesyinTaTh OCBOCHHS IIPOrpaMMBI  OCHOBHOIO obmero o6pazoBamust
AOCTHTAKOTCS B X0Zie 00ydeHUs XHMHH B eIUHCTRE Y4eOHOM U BOCHHTATEMbHOM ACATENILHOCTH B
COOTBETCTBUH € TpajMIHOHHBIME POCCHHCKHME  COLHOKYNBTYPHBIME 4 TTYXOBHO-
HPABCTBEHHBIMU HEHHOCTSIMM, NPHHATHIMH B 00IICCTBE MpaBUIaMT 1 HOPMaMH [IOBEICHUS H
CLOCOOCTBYIOT Iporeccam CaMOTIO3HAHMS, CAMOPA3BUTHA U ColManM3alug 00yqaronmxes,

CHCTEMOH TO3UTHBHBIX [ICHHOCTHBIX OPHEHTAMK U paclIupeHue OmbITa JCATENIBHOCTH Ha ed
OCHOBE, B TOM YKCJIE B YACTH:

I) matpuornaeckoro Bocnuranns:

[I€HHOCTHOI'0 OTHOLICHMSA K OTCYECTBEHHOMY KYJILTYpHOMY, HCTOPHYICCKOMY ¥ HAYUHOMY
HacIeauo, ITOHHMAHMS SHa4YE€HUSI XWUMHYECKOH HaYKH B KH3HH COBpEMEHHOTrQ OGHJ,GCTBEI,
CIIOCOOHOCTH BIIAMIETH AOCTOBEPHOH HH(pOpManmeli o TMEPE/IOBLIX IOCTIIKCHUAX M OTKPBITHSIX
MHPOBOH U OTEYeCTBEHHOI XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHESX 00 yerpoiicTse
MHpa u 00ImecTra;

2) rpamIaHCKOT0 BOCTIHTANMIS:

LIpEICTaBICHUA O COIMAIBHBIX HOPMaxX ¥ MpaBuIax MEXITMIHOCTHBIX OTHOLICHM B
KOJLTEKTHBE, KOMMYHHUKATURHOIA KOMIIETEHTHOCTH B obmecreento TOJIC3HOM,
yqeﬁﬂo—nccneﬂoaaTenbcxoﬁ, TBOPYECKOH M JIPYrUxX BHaax ACATCIIBHOCTH, TOTOBHOCTH K
Pa3HOOOPasHON COBMECTHOM AesTeEHOCTH [IPH BBIIIOJIHEHUHY Y4eGHBIX, N03HABATE bHBIX 3anau,
BBITOJIHEHAN XUMHYECKHX JKCIICPUMEHTOB, CO3JIaHUH Y4YeGHBIX IPOEKTOB, CTpeMJIEHHS K
B3aMMONIOHMMAHHIO M B3aMMOIOMOIIH B nponecce 310 yuebHOR AICATCIILHOCTH, FOTOBHOCTH
OLCHHBATH CBOE II0BEICHUE | IIOCTYITKM CBOMX TOBapHILEH € O3UIMK HPABCTBEHHLIX | IIPAaBOBEIX
HOPM C y4ETOM OCO3HAHHSA OCIENCTBHI TOCTYIIKORB;

3) nesnoctn Hayumnoro nozHanus:



MHPOBO33PEHYECKHE  TIpejicTaBIenHs o BCMIECTRE ¥ XuMmYeckodl  peakimm,
COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Da3sBHTHS HayKH w COCTABJISIFOIINE OCHOBY st
TMOHAMAHHS CYIMHOCTH HAYYHOM KapTHHEI MHPa, [IPE/ICTARNEHUS 06 OCHOBHBIX 3aKOHOMEPHOCTSIX

PA3BUTHS TIDHPOIBI, B3aHMOCBSI3SIX AIC/I0BeKa C NPHPOIHOHN cpejioi, O POJIM XMMHUH B NIO3HAHHU
ITHX 3aKOHOMEPHOCTEIH;

CamMo00paszoBaHuIO, TPOEKTHOH K HCCJICIOBATENLCKOR eITeNEHOCTH
HANpPaB/ICHHOCTH U YPOBHs 00yYeHus B AaTbHeHIIeM;
4) dbopmuporanns KYJAbTYPBbI 310POBBS:

(yonotpebienms AIKOTO/IS, HApKOTHKOB, KypeHms), HEOOXOMMMOCTH  coBmoaeHus TIPABHI
Oesonacuoctn npn obpameHnyn ¢ xumnuecKkrMU BCLIECTBaMH B OBITY M peanbHOif YKU3HU;

S) TpyaoBoro Bocumranus:

WHTEPEC K MPAKTHYCCKOMY M3Y4YeHHEO npodeccuii u Tpyxa PasIM4HOTO poja, yBajkeHHe K
TPYAY ® pesyiibraraM Tpy 1080 ACATCILHOCTH, B TOM YHCIIE Ha OCHOBE [IPUMCHEHHS IIPEIMETHBIX
SHAHUH 110 XUMHH, OCO3HAHHE BBIOOD HHAMBHIOyATbHOM TPACKTOPUH PO LOIKEHUS
00pasoBaHus ¢ yuérom IMUHOCTHBIX MHTEPECOB M CHIOCOOHOCTH K XUMHH, OOLIECTREHHBIX
HHTEPECOB 1 morpedHOCTEH, yenmemmol IPOYECCHORATLHON  MesTebHOCTH U  pa3BUTHs
HEOOXOMMBIX YMEHUH, FOTOBHOCTE AIAITAPOBATCS B PO ECCHOHATEHO cpene;

6) sxostornueckoro BOCITHTAHHSA:

SKOJIOrM4eCKH HesecoodpasHoe oTHOme N e K HPHPOZ® KaK HCTOYHMKY KU3HH Ha 3emue,
OCHOBE €€ CyILIECTBOBAHMS, MOHHUMAHHE HUCHHOCTH 3/10POBOTO M Ge30IacHoro obpasa xu3Hu,
OTBETCTBCHHOE OTHOLICHHUE K cobcTReHHOMY hH3rHeckoMy u HICHXHYECKOMY  310pPOBEIO,
OCO3HAHME LIEHHOCTH COOTIONEH S NpaBuil 6E30IaCHOr0 MOBe KeH s Ipu paboTe ¢ BemecTRamm,
4 TAKXKE B CHTYALHAX, YIPOKAOLIHX 3/10POBBIO H JKM3HH JIFOJICH:

CHIIOCOOHOCTH pHMeEHSTD SHAHHSA, OJIyYaeMble TIPH U3ydeHnH XHMUH, [UIst peIeHus 3a1au,
CBA3AHHBIX C OKpYysKarormeii HIPUPOSTHOM cpeno, Ans moOBBIICHUS YPOBHSL 3K0JIOTHYECKOIH
KyIbTYpBI, OCO3HAHHS 17106abHOrO XapaKTepa 9KONOTHIECKUX TpoGiaeM 1 IyTed uX pereHus
HOCPECTBOM METOJIOB XUMUH, HKOTOTHYCCKOrO MBIIIICHUS], YMEHUS PYKOBOACTBOBATLCH MM B
HO3HABATENILHOM, KOMMYHHKATHBHOMN 1 COLMATBLHON TIpakTUKe

METATIPEIMETHBIE PE3VJIbTATBI

B cocraBe merampenmernix PE3YIIbTATOR BBILENAIOT 3HAYUMBIE s (bopmuposanns
MHPOBO33peHus 0OIIeHAYYHEBIE TTOHITHS (3aKoH, Teopws, IIpHHIINAT, THIIOTe3a, (hakT, cHcTeMa,
fponece, sKcnepuMenT u npyroe.), KOTOPBIE UCIIOIB3YIOTCS B CCTCCTBCHHO-HAYYHBIX YueOHBIX
TIPEAMCTaX 1 1103BOTSIIOT HA OCHOBE 3HAHMH U3 HTHX IIPEAMETOB hOPMHPOBATE TIpeCTaBIEH E O
IENIOCTHOM Hay4yHOM Kapruae MHUDP3, W YHMBEPCAILHBIC Y9eOHbIE NeHCTRUS (mosmaBarenbHle,
KOMMYHHKaTHBHBIC, PeryJISTHBHELE), KOTOpsle obecreanBaior dopmupoBanre rorosrocTH K
CaMOCTOATEILHOMY TITAaHHPOBAHHUIO | OCYIIECTBIICHHIO y4eOHOM AesITe IbHOCTH.

IosnaBarensupie YHHBEpPCANIbHBIE yuebHble AeiicTRIs

baszosbie oruveckue neficraus:



YMEHHS  MCIONb30BATE TIPHEMB] JIOTHYCCKOTO MBIIIEHAS IIPH  OCBOESHHH 3HAHHU}:
PACKPBIBATE CMBICT XHMHYECKHX TOHSTHIA (BEIIEIIATH HX XapakTepHbie TPH3HAKH, YCTAHABIUBATE

JICJIATH BEIBOJIBI M 3aKITIOYSHHUST,

YMCHHE TIPUMEHATH B MPOLIECCE TO3HAHMS TIOHSTHS (mpeaMeTHBIe U METallPeAMETHEIE),
CHMBOJIHYECKHE (3HAKOBBIE) MOzenH, MCIOME3yeMbIE B XMMHH, 1Pe0Gpa3OBbIRATE LIHPOKO
[IPHMCHACMbIC B XUMUH MO/E/IbHEIE MPCACTABIICHUS — XAMUYECKH 3HAK (CHMBOJI 3JIEMeHTa)

?

XHMHUHUCCKUX PeaKiuui, BBIBISTL ofmue 3aKOHOMEPHOCTH, TPHIHHHO-CIIEICTRCHHbIE CBA3W W
POTHBOPEYHs B H3y4aeMBIX 1IPOLECCaX 1 ABJICHUSX,

Baszosble necaenosareneicne ACHCTBHY:

YMEHHE HCHOIb30BaTh IOCTABICHHEIE BOIPOCE! B KayecTBe MHCTpyMeHTa NO3HAHHS, a
TAIGKE B KayecTBE OCHOBBI s GopmupoBanns runoTesy IO NPOBEPKE MPABUILHOCTH
BRICKA3BIBACMBIX CYIKIEHMIL;

MPUOOPETeHHE OmBITa 10 IUIAHUPOBAHUIO, OpraHu3amuu u [IPOBEACHHIO YYCHHYECKHX
OKCICPUMEHTOB, YMEHHE HAGIIOIATE 34 XOOOM IpoIecca, CaMOCTOSTENLHO IPOTHO3MPOBATD €ro
Pe3yneTar, GopMysHpoBaTE 06G0GmeHEs U BBIBOALI 10 pe3ymbTaTaM MpoBEeEHHOTO OIIbITa,
HCCICNIOBaHMS, COCTABIISITE OTYET o HpozienianHoi pabore.

Pabora ¢ undopmanneii:

H hop™ npecTaBicHus, HOJIyHaeMyI0O B3 pasHbIX HCTOYHHKOR (Hay4HO-mOMyIIpHASK JlaTeparypa
XAMHHECKOTO COICPXKaHNsL, CIIPaBOYHbIe nocoOus, pecyperr WNurepnera), xpurnueckn OLIEHHBATh
IPOTHBOPCIUBYIO H HEJIOCTOREPHYLO HHPOPMALHIO:

OTIPENeN€HHOTO THHa, NPHOOPETEHHE OMbITa B OGnacTy HCIIONB30BAHNA WH(DOPMAIHONHO-
KOMMYHUKATUBHEIX TEXHOIOIHH, OBIaICHEE KYJIBTYPOH aKTHBHOIO MCIIONB3OBAHMS PasiIMYHEIX
TIOMCKOBEIX CHCTEM, CAMOCTOSTENLHO BEIOUPATE ONTHMAIBHYIO  (DOPMY TIpeACTABIEHHS
uHdopmaruu u HIUIOCTPUPOBATE pelTaeMble 3aaun HECTOKHBIMH CXeMaMu, MHATPAMMAMH,
Apyrumu gopmamu rpaduk 1 ux KOMOUHamsIMu;

YMCHHC HCNOTR30BATE M AHATH3UPOBATH B liponecee yqeOHOH M HMCCIeN0BATENBCKOl
ACATENEHOCTH HHODOPMAIMIO O BIIHSHU UPOMBIIIICHHOCTH, CETBCKOI0 XO3MHCTRA 1 TpaHcnopra
Ha COCTOsHIE OKPYKArOIMIeH pupoHoit Cpe/pbl.

Kommynukarusunre YHHUBepCANbHbIC yueOHble AeilicTRAN:

YMCHUSL 33/1aBaTh BOIPOCEKI (B Xxome amanora wu (vm) AAHCKYCCHH) TIO CYIIECTBY
obcykmaemoii  Temel, dopmynuposate  cpon TIPEIIOIKCHHUS  OTHOCHTENLHO  BBITIOTHEHMS
[PeII0KEeHHOM 3a1a4y;

BEMIECTB, y4e6HOro mpoekTa);



YMCHHSA y4eOHOro coTpyanuyecTra co CBCPCTHHKAMH B COBMECTHOM MO3HABATENLHOI H
HCCIICIOBATEIILCKON e TeIbHOCTH 1IPH pEIICHAY BOSHHKAIOLIUX HpollieM Ha OCHOBE Y49éTa
o01mmx UHTEPECOB M COTNacoBaHus nosuiuii (00cysknenns, obmen MHEHHAMH, «MO3IOBLIe
INTYPMEL?, KOOPIHHAIKS COBMECTHEIX ACHCTBHH, OlpescieHne KPUTCPHEB TI0 OLICHKE KavyecTRa
BBITOMHEHHOH paboTE ¥ /ipyrue).

Peryanrusubre YHHUBepcanbHbIe yueGHbIC KelicTBIS:

YMEHHE CamMOCTOATENLHO ONPEACISTS [1eH NeATENIBHOCTH, IUIAHAPOBATS, OCYIIECTRISTE,
KOHTPOIIHpOBATE ¥ NPH HEOOXOIMMOCTH KOPPEKTHPOBATL CBOIO JesTensHOCTD, BBIOHDATH
Hauboree s hexTuBHbIE CrIocoGE! PCIICHHUS YyueOHBIX U MO3HABATETBHLIX 3d]1a4, CAMOCTOSATEIILHO

AHATA3MPOBATL KOHTEKCTEI, HpETaTaeMbIe B YCIOBHH 3alaHuii.

INPEJMETHBIE PE3YJIBTATHI

B cocrage HIPEIMETHBIX Pe3ylIbTaTOB 110 OCBOEHMIO 003aTe/IBHOrO COJIEPIKAHUS,
YCTAHOBJIEHHOTO JIaHHOMH tenepanbroi paboueii OporpaMMo, BeLIETSIOT: OCBOEHHEIE
obyvarommmmucs HayqHbIE 3HAHMSA, YMEHHS M CIIOCOOLI JIeUCTRHII, creundudeckne s
npeaMeTHOH objacTy «XUMUAS», BUIBI ACATEIPHOCTH MO TOIYYEHHIO HOBOTO 3HaHHA, €ro

® PACKpBIBATE CMBICIT OCHOBHEIX XMMHYECKHX TOHSTHI: aTOM, MOJNeKyIIa, XHMHICCKHi
SNEMCHT, IIPOCTOE  BEIIECTBO, COXKHOE BCIICCTBO, cMech (omHOpojmas
HCOTHOPO/IHAs), RaIEHTHOCTE, OTHOCHUTEIIbHAS ATOMHAS W MOIIEKyIIsipHast Macca,
KOIIMYECTBO BEIICCTBA, MOJIb, MOJIIpHAs Macca, MaccoBas 0 XUMHYECKOTo 3IEMEeHTa
B COe/lMHEeHUwY, MOJIIDHBIH  00BEM, OKCHII,  KmHcJIOTA, OCHOBaHHE,  COJIb,
JIICKTPOOTPHIATENBHOCTh, CTEIIEHE OKHCIICHUS, XUMHYCCKas PeaKIius, KJIaCCH(UKaL s
PCAKLHH: peakuuu coenumnernys, PCAKLHM PA3NONKEHUSI, PeAKIIHE 3AMEIICHHUS, PEAKIMM
obMeHa, 9K30- n SHIOTCPMUYECKHE PEAKITHH, TEIIOROMN apdexT peakiun, SApO aTtoMma,
JJICKTPOHHEIA €10 aroma, atommay opOHTanh, pagmyc dTOMa, XMMHYECKasi CBSI3b,
HOJIApHAS M HENoJISpHAs KOBAJIEHTHAS CBsi3b, MOHHAs CBSI3b, MOH, KaTHOH, aHWOH,
PACTROp, MaccoBast 0715t BemecTra (IPOleHTHAs KOHUEHTPAIKS) B pacTBOpE;

® HUHOCTPUPOBATH BIAMMOCES3L OCHOBHEBLX XUMUYCCKHX TIOHSTHH H NPUMEHSTH 5TH
TIOHATHS TIPH OIUCAHUH BEIECTR U WX IpeBpalleHHI;

® HCIOTB30BATh  XHMHYECKYIO CHMBOJIMKY JUIS COCTABJICHUS Gopmyn Bemects n
YPaBHEHHN XHMHYECKHX peakiuii;

® ONpPCAENATE BAICHTHOCTh ATOMOB 3IEMEHTOR B OHMHApHBIX COCTUHEHHUIX, CTEleHb
OKHCIICHUSL DJIEMEHTOB B OHHApHBIX COCIMHACHUAX, MPHHANICKHOCTD BEIIECTE K
OTPENENEHHOMY KJIACCY COeAMHEHHH To dopmymam, Buag xummueckol CBA3M
(KoBaJeHTHAS U HOHHAs1) B HEOPraHMIECKUX CO€JIMHEHUsIX

® packpemarh cMsbicn [lepuomuyeckoro 3akona A. U. Mennereesa: AEMOHCTPHPOBATH
[IOHMUMaHKE MEPHOIUIECKONH 3aBUCUMOCTH CBOHCTB XHMHYECKHX 3JEMEHTOB OT WX
nonoxenuss B Ilepumonnueckoii CHCTEMC, 3aKOHOB COXPAaHEHHS MacChl BEIIECTR,
TOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYIISIPHOTO VYeHHsI, 3aK0HA ABOTaJIPO;

® ONMChIBATL M  XapaKTepH30BAThH TabmuHyr0  hopmy llepronmaeckoit  cucremsr
XHMHYCCKAX 3IEMEHTOB: Pa3NHuarh MOHATHS «ITIABHAS I[TOATPYIA (A-rpynma)» u



«mobounas moarpynmoa (B-rpynma)», mamse wu Oombimme mepmomsl, coormocHTs
0003HAYCHHs, KOTOPBIE MMEIOTCS B Tabimne «[leprosmueckas cucrema XHUMHYECKHX
SIEMEHTOB [I. V1. MeHneneeBay ¢ 4mcioBmmM XAPaKTePHCTUKAMH CTPOCHHS ATOMOR
XUMHICCKHX 3]IEMEHTOB (COCTAaE u 3apian  danapa, obmee uuceno OIIGKTPOHOB M
PacClipenieien e ux 1mo 51eKTPOHHBIM CII0SIM);

KNacCH(DMUKPOBATL XUMHYECKHe YIEMECHTBL, HEOPraHHYECKHE BEIECTRA, XHMUYCCKIE
peakimu (1o 4ucny u cocrasy YHACTBYIOWMX B pPeakluM BEIIECTB, TI0 TEIJI0BOMY
abdekty);

XApaKTepusoBaTh (OUCHIRATE) OBIIHE XHMHYCCKHE CBOMCTBA BEILIECTB PA3TMIHBIX
KIIACCOB,  MOATBEPXKIas  ommcanwme HPAMEpaMU  MONICKY/SIDHBIX  ypaBHeHuii
COOTBCTCTBYIOIUX XHMHAYECKUX peaximii;

HPOrHO3HPOBATE CBOHCTBA BEWIECTB B 3aBHCHMOCTH OT MX Ka49ecTBEHHOTO COCTaBa.
BOSMOXHOCTH MPOTEKAHHS XHMHIECKHX TIpEBPALICHHH B PA3IHYHBIX YCIOBHSIX;
BBIMHCTIATE OTHOCHTEIILHYTO MOJICKYJIIDHYIO M MOJISIDHYEO MACCHI BELIECTB, MACCOBYIO
AOJIO XUMHYECKOT0 2JIEMEHTA 110 dopmyre coennuenns, MacCCOBYIO JI0JIFO BEIIECTBA B
PacTBOpe, IPOBOIUTL Pacy&Thl 10 YPaBHEHHFO XUMHYECKOM peakimu;

IIPAMEHATL OCHOBHBIE OIIEPAIMH MBICTHTEILHOM ACATCIIBHOCTH — aHANH3 M CHHTE3,
CpaBHEHHe, 00001eHMe, CHCTeMaTHU3AaIHnIo, KIIaCCUDHUKAINIO, BBHIBICHHE IPUIHHHO-
-CICACTBCHHBIX CBsizel — g H3YHCHHSA CBOHCTB BEIECTB U XUMHYECKHX peaxiuid,
CCTCCTBEHHO-HAyYHbIe METOIBI MO3HAH S — Habmosenue, usmepeHue, MOZEIAPOBaHHe,
IKCIEPHMEHT (peasibHbli 1 MBIC/ICHHEIH );

CICIOBATE MPABUIAM  TI0JIL30BAHIS XHMHYCCKOH Tocymoil NabopaTopHLIM
o0opynoBanueM, a Takxe IpaBunaM oOpallleHusl C BewecTBaMH B COOTBETCTBHH C
HHCTPYKITHAMHE 110 BBITOIHEH IO TabOPATOPHBIX XUMHYECKHX OMILITOR 116 IIOJIYYEHHIO U
cobupanuro razo00pasHeIX BemecTs (Bomopoma wu KHCTIOPO/a), MPUrOTOBJICHUIO
PAacTBOPOB C OmpeNengHHOM MaccoRol momeis PACTBOPEHHOIO BelecTRa, MIaHKpOBaTH
1 IIPOBOJUTE XHMHIECKHE 3KCIIEPHMEHThI 110 PAaCIIO3HABAHMIO PACTBOPOB MIENOYEH 1
KHCTIOT C MIOMOLIBIO MHIMKATOPOB (marmyc, henonpranens, METUJIOPAHK H Opyrue).

K xonny o6yuenus B 9 xiacce IIPE/IMETHEIE PE3YIBTATHL Ha 6a30BOM YPOBHE JIOIDKHBI
OTpaKaTh CHOPMHUPOBAHHOCTE Y oDyYaromuxcs ymenmuit:

PACKDEIBATE CMBICT OCHOBHBIX XMMHYECKHX TTOHSTHIL: XUMHUYECKHN 37eMeHT, artom,
MOJICKYIIa, HOH, KATHOH, aHHOH, TIPOCTOE BCLLCCTBO, CNOMKHOE BEIECTBO, BaICHTHOCTS,
JJIEKTPOOTPHIIATEIBHOCTE, CTEleHE OKHCIICHHS, XUMHYECKas DPEaKIys, XUMHIecKas
CBAA3b, TCMIOBOH sbdext peaxmum, Mo, MONIIPHBIH 00BEM, pacTsop, AMEKTPONHTEI,
HEOJICKTPOIUTBI,  3JIEKTPOIUTHYECKAS AMCCONHMANKS, pPeaKlUM HOHHOIO obGMeHa,
KATAIA3aTOp, XMMHYECKOE paBHOBECHE, obparumere u HeoOparuMble  peaxigim,
OKHCITUTEIIbHO-BOCCTAHOBUTETbHBIE PCAKIIUK,  OKUCIIUTEE, BOCCTAHOBHTE/Ib,
OKHCICHHE H BOCCTAHOBICHME, AUIOTponns, aM(OTEpPHOCTB, XMMUYecKas Csap
(xoBaneHTHas1, MOHHAs, MeTallInYecKas), KpUCTALIAYecKas peméTka, Kopposus
MCTAIIOB, ~CIIABBI, CKOPOCTH XHMWYECKOH PCAKIAY, TpenensHO Nonycrumas
KoHuenrpauus IT/IK Bemecrsa;

HIIIOCTPHPOBATh B3aHMOCBIRE OCHOBHEIX XUMHYCCKAX HOHATHH W NPHMEHSTE HTH
HOHSITHA TIPY OIIMCAHHH BEIICCTB 1 WX NPEBPAIEHHIA;

HCNONB30BATE  XMMHYECKYIO CHMBOJHKY TS COCTaBICHUS (QOPMYJT BEINECTB u
YPABHCHHH XUMHYECKHX PEaKIMi;



KIIaccy CoeaMHEeHHi 1o hopmynam, Bun XHMHYCCKOH CBA3H (KoBasleHTHAA, HOHHas,
METalTM4eCKas) B HeOpraHHYecKHX COCAMHEHHUAX, 3apsal HMOHA 1o XMMHYECKOI
dopmye, XapaKkTep Cpeibl B BOJHEIX PacTBOpax HeopraHuyecKux COCIVMHEeHUMN, THIT
KPHCTAIINYECKOH peméTkn KOHKPETHOTO BellecTBa;

PackpeIBarh cMbich Ilepuomaueckoro 3akona H. Y. Menneneera n AEMOHCTPHPOBATH
Cr'o IIOHUMAaHue: OIUCKHBATL M XaPAKTCPU30BATE TAOIHUHYIO (opmy Tlepuommueckoii
CHCTCMbl XHMHYECKHX 3IIEMEHTORB: pasinuyarh TOHSTHS «TiIaBHas noarpynna (A-
rpymna)» u «no6ounas Ooarpynna (b-rpynma)», manse n Oorbie  nepuossl,
COOTHOCHTE 0003HAYEHMSI, KOTOPBIE HMCIOTCS B HCPHONINIeCKOl TabMHIIE, C YHCIOBBIMY
XAPAKTEPHCTHKAME CTPOCHHS ATOMOR XUMHYECKHX DIIEMEHTOB (COCTAR 1 3apsaj spa,
obmiee umco STIEKTPOHOB W pacrpesicicHue ux 1o SNIEKTPOHHBIM CIIOsIM), OOBICHSTE
obmue SAKOHOMCPHOCTA B W3MEHEHWH CBOHCTR JICMEHTOB M WX COEIHUHEHHY B
HPCACHax MaIbIX TIEPHOIOB H TIIaBHEIX HOAIPYTIT € y4ETOM CTPOEHHS X aTOMOB;
KIIACCH(UIHPOBATE XAMMUECKHe SJIEMEHTBI, HEOPraHUYECKue BEIECTBA, XUMHYCCKHE
peaknmu (1o uueny u COCTaBy y4aCTBYIOIMMX B peakimu BEINECTB, 110 TEILIOBOMY
s dexty, TI0 M3MEHEHHIO CTeNeneH OKHCIICHMs XHMUYECKAX 3/1eMEHTOR):

HPOCTBIX U CTOXKHBIX BEIIECTB, HOATBEPIKIAs OMUCaHHe TPHMepaMu MOJICKYIISIPHEIX |
MOHHBIX YPABHCHHH COOTBETCTBYIOMIX XHMHYCCKUX PeaKI[Hii;

COCTaBIIATE YpaBHEHHS STMEKTPOIATHIECKON JMCCOHanHy Kucnor, menoyet u coxei,
HIOHEIC ¥ COKPaNEHHbIC YpaBHeHMUs PeaKumii HOHHOTO 06Mena, YPaBHEHUS peakiuii,
IOATBEPKAAIOIIAX  CYIECTBORAHME TCHCTHYCCKOH  CBSI3M  Mesy BEIECTBAMHU
PAa3IMYHBIX KIACCOB;

PACKPBIBATE CYIIHOCTH OKHCITHTE/IEHO-BOCCTAHOBHTE IbHBIX Peaknui mocpeacTBOM
COCTABICHHS JJIEKTPOHHOTO GajlaHca HTHX peaxumii;

IPOTHO3MPOBATh CBOMCTBA BEleCTR B 3aBUCHMOCTH OT HX CTPOEHHSA, BO3MOKHOCTH
TIPOTCKAHHA XUMHYECKUX 1IPEBPAIIeHUI B PA3IHIHBIX YCIIOBHSIX;

BBIYHCIISTE OTHOCHTENLHYIO MOJICKYJISPHYIO U MOTISIPHYEO Macchl BEILECTB, MaccoRyio
AOJIIO XHMHYECCKOTO 2JIEMEHTA 110 hopmyse coeuuenns, MAacCoBYIO 10110 BelecTsa B
PACTBOpPE, IPOBOANTE PACHETHI 110 YPABHEHUIO XUMUYECKON peakiium:

cobmonate  npaBuTAa HOJIB30BAHUST  XHUMUYECKOM TOCYI0H W naboparopueiM
obopyznoBanHeMm, a Taxie IpaBHANTA OOpalieHus ¢ BemecTBamMu B COOTBETCTBHH ¢
HHCTPYKIMSIMY IT0 BEITOTHEHHIO NabOPATOPHEIX XUMUYecKux ONBITOB IO HOMYYEHHIO U
COOUPAHHIO ra3006pasHpIX BCIIECTB (aMMHaKa | YIIICKHCIIOro rasa);

HIPOBO/TUTE peaKiyH, MOATBEPIKIArOIIe KAHCCTBEHHBIH COCTAB PasUYHBIX BEMIECTS:
PAaCIO3HABATE OINBITHBIM ITyTéM XIOpHI-, OpOMHA-, HOMHI-, KapOorat-, docpar-,
CUIIMKAT-, Cylbhar-, THAPOKCHI-UOHBI, KaTHOHBI AMMOHUS M HOHLI U3YYEHHEIX
METAILIOB, IPHCYTCTBYIOLINE B BOJHEIX PacTBOpax Heopraumyeckux BEIIECTRB;
IPAMEHATL OCHOBHbIE ONEPANMY MBICIHTENLHOR ACATCIBHOCTH — aHAIN3 W CHHTe3,
CpaBHCHHWe, 0000IIEHME, CHCTCMAaTH3allUIO, BEISBIICHHE IPHYAHHO-CIIE ICTBEHHBIX
CBA3CH — I m3yuenus CBOMCTB BELIECTB W XUMUYECKUX PEaKINi, ecTeCTBeHHO-
Hay4HBIE METOIBI TO3HAHHI — Habmozenye, n3Mepenue, MO/ICTHPOBAHHUE, SKCIIEPHMEHT
(peasbHbIi n MEICIIEHHbIH),
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