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COJEPKAHUE OBbYYEHUA
8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE TIOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecrBa. dusnueckue CBOWMCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieNieHus: cMeceil.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHHULL BemecTBa. Pacuérsl o ¢popmynaM XMMHUYECKHX COSAMHEHUM.

®uznyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanuss XMMUUYECKUX peakLui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCyI0#, mpaBwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) ABICHU, Ha0t01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3alMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapus, pasnoxkeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJeCicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme crnocoboB
paszieneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHUE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEICHHE OUYUCTKH IIOBAapE€HHOM COJM, HaAOJIIOJAEHHE M ONHCAHHE
pe3yJIbTaTOB IPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuy TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kucinopona B npupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bomopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Boaoposa B NPHUPOLE,
¢uznyecKkne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oydeHus. KucioTe! u comnu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILIECHHBIE pacTBOphl. PacTBopuMoCTh BewiecTB B Boje. MaccoBas 10Js BeEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oxcumos:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHME CBOWCTBAa OCHOBaHMU. Ilomyyenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoicTBa KUCHOT. Pan akruBHoctn MetaiioB H.H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. dusznueckue u XxuMudeckue coiictBa coieil. [lomyueHnue
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIeHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacrio3HaBaHME W HU3y4€HHE CBOICTB KHUCIOpOJa, HaOJIOJCHHE B3aUMOJEHCTBMS BELIECTB C
KHCJIOPOJIOM U YCIJIOBUSI BOSHUKHOBEHHS U IpPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJIOB M OINMCAaHUE MX CBOMCTB, IOJIydeHHE, COOMpaHHUE, paclio3HaBaHHUE U
U3ydeHHe CBOWCTB BoaOpoaa (ropeHue), B3auMojeicTBue Bojopoia ¢ okcugom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEPHAIIOB), HAOIIOIEHHE 00pa30B BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM pacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOABI C MeTalaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pacTBOpax KHCIOT M LIEJIOYEd, U3yueHue
B3auMojeiicteus okcuga Meau (ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT € METalaMH,
peaKuMii HEUTpalIu3aluu, IMOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBoOpa COJIM, PELICHUE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxnelmue
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3akon u Ilepuoanmyeckasi cucrema xumMudeckux iemenros JI.U.
MennesieeBa. Ctpoenune aToM0B. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peaKkuuu

[lepBble NONBITKM KJIACCU(PUKALMU XUMHUECKUX 23iieMeHToB. [loHsTHe o rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbl, TaJOTeHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuoanueckuin 3akoH. Ilepuomuueckas cucreMa XuUMHUYECKuX dnemeHtosB /JI.M.
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opmbl [lepronnyeckoil cucTemsl
xumuyeckux onemeHtoB JI.M. Menneneesa. Ilepuonbl u rpynmbl. DPU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3zorombsl. OnexktpoHbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XUMUYECKUX AIeMEHTOB llepuonnyeckoil cuctemsl
.M. MenneneeBa. XapakTepUCTUKa XHMHMUYECKOTO DJIEMEHTA II0 €ro IOJOKEHHUIO B
Ilepunonnueckoni cucreme /1.11. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIIIAM U IIEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKUX JJIEMEHTOB
JUISl pa3BUTHS HAyKH U NpakTUKU. J[.J1. MeHneneeB — y4€HbIi U rpakIaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENOJIIpHAsT) CBSI3b.
DIIEKTPOOTPHULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO--BOCCTAaHOBUTENBHBIE  peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCINTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE TMJIPOKCHA
IIMHKa C pacTBOpaMHU KHCJIOT U ILEJIOYEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEDPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pas3ioKeHNs, COSTUHEHHS).



Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUH XUMHH B 8 KJIacce OCYILECTBIISIETCS
yepe3 HCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, Tak U TOHATHI,
SIBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TMOHATUA: Hay4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOpPHbIE MOPOJbL, TMOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKuust

Ilepnonnueckuit 3akoH. Ilepmoguueckas cucremMa XHMHYECKUX 3ieMeHTOB [[.M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KaJbLUS U UX COCAUHEHHH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoi CuCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMIETKM M BHJA XUMHUYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukanus XuMUYECKAX peakuil Mo pa3IUYHbIM MPU3HAKaM (II0 YUCIIy H COCTaBY
YUYacTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTy xuMuyeckoil peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBlI€HHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a DJIEKTPOHHOr 0 OanaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTBI U HEXJIEKTPOJIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenb quccounanuy. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpalllEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCJIOT, OCHOBAaHUN M COJIEH B CBETE
NpeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpPHUs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACHCTBHS PA3IUUHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpolecca AUCCOLMALIUN
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KHCJIOT, IIeNo4ed M coied (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), INPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME ra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHHE, peaKkLUUU pa3IoXKEHHUs, COCAUHEHMS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTU CTPOEHUs aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (PU3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJlulaMu,
menoyamu). Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOJOPO/Ia HAa OPTaHM3M 4YesloBeKa. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIIMN KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
ceprel. CepoBoZiOpOA, CTpoeHue, (uU3MYecKHue M XUMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeIcTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XUMHUYECKHE PEaAKIMH,
JeKallie B OCHOBE NPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoi KucioThl. [Ipumenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ COeIMHEHUH B MpupoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKAloIIel Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoAe, (QHU3NYECKHE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMU4ecKHue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIydyEHHE,
¢usznueckne M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COeTUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3]yXa, MOuYBbI M BOAO0EMOB). docdop, amnoTporHble MOIUPUKAIH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHU.

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, alIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEUCTBUE HA >KUBbIE OPIaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aJIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBINA 3QQeKT. YToibHas KUCIOTa U €€
COJM, WX (PU3MUECKHME M XUMHYECKHE CBOMCTBa, MOJy4yeHHEe W IpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWUJIEH, AalleTWJIEeH, JTAaHOJ, TIJMIEPHH, YyKCyCHas Kwuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:



KHUpax, OeNkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeJNOBeKa. MarepuallbHOE €IUHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupoge. OOmme mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUITMKAThI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIEHHOCTU. BaxHeiimue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKHU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJSIHOM KHCJIOTHI, MPOBEICHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJIorT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPUAOB (raJOreHUioB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHUE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIMM Ha Cyib(ar-HoOH W HAONIOJICHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCPOpHBIX ynoOpeHHid,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUATIOB), M3YYCHHE MOJCNICH KPUCTALUIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJIyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHUE CBOWMCTB YIJIEKHCIIOTO ra3a, IPOBEICHUE KAYECTBEHHBIX peakiuil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lay Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XHWMHUUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [leproanueckoit cucreme xumuueckux snemeHToB .M. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKast
pemeéTKa. DIEKTPOXUMHUYECKUN Pl HanpsokeHuM MerauioB. (DU3MYECKHEe U XUMUYECKHE
cBoicTBa MeTauioB. OOmKe crocoObl MONy4eHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounble MeTaybl: ToJIokKeHUE B Ilepronnueckoil cucTteMe XMMHUYECKUX 3JIEMEHTOB
H.N. MenaeneeBa, CTpOEHHE UX aTOMOB, HaxOXkJAeHUE B npupose. Ou3nyeckue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noNokeHue B Ilepuoamueckoit
cucremMe xumuyeckux sneMeHtoB [[.M. MeHneneeBa, CTpO€HHE HX aTOMOB, HAXOXKICHHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkuHeimue coeanHeHUs
KaJbpus (OKCUM, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepuonuueckoid cucreme xumuueckux snemeHToB J[.H.
MenneneeBa, CTpoeHHUE aToMa, HaxoXJaeHHue B mpupojae. Pusndyeckne U XMMUUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IAa ATFOMUHUS.

Kenezo: mnonoxenne B Ilepronnueckol cucreme XuUMHYeCKHX dnemeHToB J[.U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA



xene3a. Oxkcunpl, ruapokcuasl U coiu skene3a (l1) m xeneza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C OOpa3llaMd METaUIOB W CIUIAaBOB, HMX (PU3NYECKUMH CBOHCTBAaMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HKCIIOJNb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCUA Kb U HATPUS C BOJOM (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IpoIlecca TOPEHHUs Kee3a B
KHUCIIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, HUHKa, xene3a (I1) u xenesa
(1), memu (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJibliig (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BajkHelre MeTamibl U UX COSAUHEHUSY.

XHMHS U OKpPYKaKOUIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HM 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomis nmpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpY)Karollel cpepl (MpeaesibHas T0MyCcTUMasi KOHLIEHTpaLHsl
Beniects, ganee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoscnpeomemmnuwie ceasu

Peanuzarus MeXNpeAMETHBIX CBSI3€i MPU U3YUYEHUU XMMHU B 9 Kjlacce OCYIIEeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

@dusmuka: Martepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIMYECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IIJIAaHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢otocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 10 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero oOpa3oBaHus
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPAaBUIAMM U HOpPMAaMM HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xal0T TI'OTOBHOCTh OOYYarOIIMXCsSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh TOCTOBEPHONW MH(OpPMALUE O MEepeoBbIX JOCTUXKEHHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BAaTEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCJIEICTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakluH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABIISAIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o poiu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0laeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOSKTHON M HCCIEe0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJNEHUSI alKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro pojia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
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IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpeae;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 1Ies1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHUS IPaBMiI 0€30IacCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS dKOJOTHYECKOU
KYJIBTYpBI, OCO3HaHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX NMPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBbIC ACHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIATHBHbBIE), KOTOpbIE OOecreYuBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOM €S TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble tornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIEISATH HMX XapaKTEepHblE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh HOHATHS Ul OOBSCHEHUS
OTIENbHBIX (DaKTOB W SBJICHHWH, BBIOMpPATh OCHOBAHWS WM KPHUTEPHH IS Kiaccuukanuu
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU peleHUH YydeOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE MWHCTPYMEHTA IO3HAHHUA, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HaO0aTh 3a X0/10M IPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUe BBIOUpATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALHIO PA3TMUHBIX BUI0B
1 GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHHUKOB (HAyYHO-TIOMYJIsIpHAsl IUTEpaTypa
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XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIGHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSThH Pa3INdHble METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe HHGOpMaIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISi BBITOJHEHHS YUYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOUMHAITUSMU;

yYMEHHUE HCIOIb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIeI0BATENbCKOM
JEeSTEIbBHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATH MOMyUYEeHHBIE PE3YIbTaThl I03HABATEIHHON ACSITENLHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XMMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HUCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABATEIBHOU U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuyéTa
o0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUI, ONpEIEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOATEIBHO ONMPENENSITh LU ACSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HABaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBaX M PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yjbTaTa 3asBJICHHON LENH,
YMEHHE HCI0JIb30BATh U aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE B YCIIOBUH 3aJIaHUM.

IMPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOIO JaHHON (QenepanpbHOil pabodeld mNpOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0y4arolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue as
npeaMeTHoW oOnactu «XHMHS», BUIBl JAEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAaHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbhl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
® DpACKpbIBaThb CMBICII OCHOBHBIX XMMMUECKHUX IIOHATHH: aTroM, MOJIEKYyJla, XUMHYECKHU

AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAas),
BaJICHTHOCTb, OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELLIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J0JIsi XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKasi peakius, KilacCupUKalus peaklMil: peakluu COEeIUHEHUs, peaKuu
pa3JIoKEHUs], peaklMM 3aMeIleHUs, peakui oOMeHa, 9K30- U JHIOTEPMHUYECKUE pPEaKluH,
TEIIoBoM 3(QexT peakuuu, siIpO aToMa, SJIEKTPOHHBIM CIIONH aroma, aTOMHas OpOUTalb,
pazguyc aroma, XMMHYECKas CBsA3b, MOJIIPHAs M HEMOJIApHAs KOBAJIEHTHAsl CBsI3b, MOHHAs
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CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasl J0Js1 BEIleCTBa (MPOLIEHTHAs KOHLIEHTPALH)
B PAacTBODE;

® JUUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHM U MPUMEHSTH 3TU HMOHSITHUS
IIPY OIIMCAHMU BELIECTB U UX NPEBPAIECHU;

® JICIIOJIB30BAaTh XMMHUYECKYIO CHMBOJIUKY JJISi COCTaBJIE€HUS (OpMYJ BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIU;

® OIpENEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, IPUHAIIICKHOCTD BEIIECTB K ONPENeIEHHOMY Kiaccy
coeMHEHUH 1o (opMyinaM, BHJ XHMHYECKOH CBs3U (KOBaJE€HTHass M MOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cmbica llepuoamyeckoro 3akona J[.M. MengeneeBa: AeMOHCTPUPOBATH
NIOHMMAHHAE IEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX DJIEMEHTOB OT HX
noJyio>keHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHA ABOraapo;

e ONUCHIBATh U XapaKTepHu3oBaTh TabmuuHyto (opmy Ilepuonuueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3INyaTh MOHATUS «IJIaBHas moArpynna (A-rpynmna)» U «1odoyHasi noArpynmna
(b-rpynmna)», Manble 1 G0ibIINE NEPUOJbI, COOTHOCUTh 00O3HAYEHHUS, KOTOPbIE UMEIOTCS B
tabinue «llepuognueckas cucrema xumuyeckux osnemeHtoB J[.M. MenneneeBa» ¢
YUCIOBBIMU XapaKTEPUCTHUKAMM CTPOCHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi]
spa, 001Iee YICIIO IIEKTPOHOB U PACHPEICNICHHE UX MO JIEKTPOHHBIM CIIOSM);

® KJIACCU(PHUIMPOBATH XUMHUYECKUE DSJIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XHWMHYECKUE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEINIOBOMY 3P HEKTY);

® XapaKTepHU30BaTh (OMMCHIBATH) OOIME XUMHUYECKUE CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB,
NOATBEP)KJAsl ONUCAHUE IPUMEPAMU  MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIN;

® IIPOrHO3MpPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

® BBHIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MacCOBYIO JIOJIIO
XUMHYECKOI0 3JIeMeHTa Mo (opMyse COeTMHEHUsl, MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

® [PUMEHATh OCHOBHBIE OIEpallMd MBICIUTEIBHON JEATENIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHME, OO0OOIIEHHe, CUCTEeMaTH3alUIo, KilacCu(UKAIMIO, BBIIBIEHUE NPUYUHHO-
-CJIEJICTBEHHBIX CBA3€M — /Ui M3Y4EeHHUS CBOMCTB BELIECTB U XUMHMUYECKUX pEaKIHid,

€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHMS — HaONIO/IeHHEe, HU3MEpPEHHE, MOJEIUpPOBaHUE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

e clenoBaTh MpaBWIaM MOJIb30BaHUS XUMHUECKON MOCYA0H U 1ab0paTOpPHBIM 000PYAOBaHUEM,
a TaKkKe INpaBujiaM oOOpalleHHs ¢ BEIIeCTBAMHU B COOTBETCTBMM C MHCTPYKIMSIMH IIO
BBIMOJIHEHUIO JTAOOPAaTOPHBIX XMMHUYECKHX OIBITOB 10 TMOJYYEHHI0 M COOMpPaHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOPOJAa M  KHCIOpPOJAA), IPUTOTOBIEHUIO PACTBOPOB C
ONpEACIEHHON MaccOBOM [0JIe pacTBOPEHHOIO BEILECTBA, IJIAHUPOBaTh U IPOBOJIUTH
XUMHUYECKHE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEN0YEH U KHCIOT ¢ MOMOIIbIO
UH/IUKAaTOpPOB (JIakKMYyC, (eHOIPTATCHH, METUIOPAHXK U APYTHE).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

® pacKpbIBaTb CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: XMMHUYECKMH 3JEMEHT, aToM,
MOJIEKYyJIa, MOH, KaTHOH, aHHMOH, IIPOCTOE BELIECTBO, CIIOKHOE BEILECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKHCIIEHUS, XMMHUYECKas peaklus, XUMUYECKas CBS3b,
TEIIOBOM 3¢ ¢deKT peakuuud, MOJIb, MOJIAPHBIA O00BEM, pacTBOp, DJIEKTPOJUTHI,
HEBJIEKTPOJIUTHI, IIEKTPOJIUTHUECKAs AUCCOLUALNS, PEaKIIMi HOHHOTO 0OMeHa, KaTaiu3arop,
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XUMHYECKOE paBHOBecHEe, oOOpaThMble U HeoOpaTHMble pEaKIHH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHHUE U BOCCTAaHOBJICHUE,
alotponusi, aM(pOTEpPHOCTb, XUMHUYECKasi CBSI3b (KOBaJEHTHAasl, MOHHAs, MeTaJuIn4yecKas),
KpUCTaJUTMYECKasi peléTka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peaKIiuu,
npenenpbHo gonycrumas konueHtpanus [1JIK BemectBa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSATH 3TU MOHATUSA
IIPU ONHMCAHMHU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBlIeHUs (POpPMyJ BEHIECTB M ypaBHEHUI
XAMHYECKUX PEAKIIUM;

ONpENIEATh BAJIEHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKUX 3JIEMEHTOB B COCAMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAJJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIACCy COEIMHEHUH IO
dbopMynaM, BUA XUMUYECKOW CBs3M (KOBaJCHTHAs, WOHHAs, METAJIMYecKas) B
HEOPraHMYECKUX COCTUHEHMSIX, 3apsj MOHA MO XUMHUYecKoW (opmyre, xapakTep cpelbl B
BOJIHBIX pPAacTBOpax HEOPraHWYECKUX COCAMHEHUH, THUN KPUCTAUIMYECKON PEETKU
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbicn Ilepuoguueckoro 3akona /.M. MenneneeBa u AEMOHCTPUPOBATh €ro
MMOHUMaHWE: OMHUCHIBATh M XapaKTepu3oBaTh TadbiuuHyro (opmy Ilepruoaudeckoil CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «JIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas noarpynna (b-rpymnma)y, Maneie 1 60NbIINE TTEPHOBI, COOTHOCUTH 0003HAUCHMS,
KOTOpBIE UMEIOTCSI B MEPUOJUYECKON TaOIHIIe, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XHWMHYECKHX OJJIEMEHTOB (COCTaB W 3apsja sapa, oOlee 4YHuCIO SJIEKTPOHOB H
pacrpefieieHue HMX IO DJJIEKTPOHHBIM CJIOSIM), OOBICHATH O0OIIMe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCAMHEHHUI B IpelesiaX MaJlbIX MEPUOOB M TJIaBHBIX
MOATPYIII ¢ Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(UIUPOBATh XMMHUYECKHUE JJIEMEHTBhI, HEOPraHMYeCKHE BEIECTBA, XHUMHUYECKUE
peakuuu (TI0 YMCITy U COCTaBY YYacTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3D dekTy,
M0 U3MEHEHUIO CTETIeHEH OKHUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHeU(PUUECKHe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, TOATBEPXKJAasi OMHCAHUE TMPUMEpPAaMU MOJIEKYJISIPHBIX W HOHHBIX
YpaBHEHUN COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIINIA;

COCTABJISITh YPaBHEHUS AJIEKTPOJUTUYECKOM JTUCCOLMAIMU KHCIOT, IIEJIoYeld U COoJjel,
MOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS pEaKIMid HOHHOTO OOMEHAa, ypaBHEHHS pEeaKIui,
MOATBEPKJAIOIINX CYIIECTBOBAHUE T€HETHYECKON CBSI3U MEXKJY BELIECTBAMU PA3JIMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMl  MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3TUX PeaKInii;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHMOCTH OT HUX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX TPEBPAILICHUNA B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO JOJTIO
XUMHYECKOTO JIEMEHTa 1Mo (opMyse COSAUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU peaKkilni;

coOroaaTh MpaBUiia MOJIB30BaHUS XUMUYECKOW MOCYAON U TabOpaTOpHBIM 000pYyIOBAaHUEM,
a TaKKe TpaBuja OOpallleHHUs C BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSMH TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB 10 TIONYyYEHHI0 U COOMPAHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIMU, TOATBEPKAAONINE KAYECTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OpOMUI-, HOIUM-, KapOoHAT-, (hocdaT-, CUIHKAT-,
cynbdar-, THUIPOKCHUI-UOHBI, KATHOHBl AMMOHHS W HMOHBI HW3YYEHHBIX METAILIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
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® TPUMEHATH OCHOBHBIC ONEpPAlMUA MBICTUTEILHOW JEATEIBHOCTH — aHAJIW3 W CHHTES3,
CpaBHEHHE, 0000IIEHUE, CHCTEMAaTU3allMI0, BBISBICHUE MPUYNHHO-CICICTBEHHBIX CBS3CH —
JUIT M3Y4YCHUsI CBOMCTB BEIIECTB W XUMHUYCCKUX PEaKIUil, €CTECTBCHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOJACHHWE, W3MEPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peaabHBId U
MBICJICHHBIN ).
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VIIA-rpynnsl. ["anorenst

OO6m1ast XxapakTepucTrKa
XUMHYECKHX DJICMEHTOB
VIA-rpynnel. Cepa u eé
COCIUHEHHUS

2.2

OO1m1ast XxapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB

2.3  VA-rpynnsl. A3or, 7
dbochop n ux
COEMHEHUS
OOm1ast XxapakTepUCTHKA
XUMHAYECKHX JICMEHTOB
2.4  IVA-rpynnsl. Yraepon u 8 1
KPEMHHI U UX
COEIMHEHUS

Hroro mo pasneny 25

1

Pa3zgen 3. MeTa/iIbI M X COCTUHEHU S

OO01ue cBolicTBa
MCTAJIJIOB

4

bu6nmoreka [JOK
https://m.edsoo.ru/7f4
1a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
12636

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
12636

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
12636

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1a636

15
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bubmuoreka [JOK

Ejfg:ﬂizzr:mmm " 16 1 2 https://m.edsoo.ru/7f4
A 12636
Hroro mo pazaeny 20
Pasnen 4. Xumus u okpykamonias cpeaa
BemecTBa 1 MatepHaisl Bubmiorexa HOK
4.1 m p 3 https://m.edsoo.ru/7f4
B JKM3HU YeJIOBEKA
12636
Hroro no pazaeny 3
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f4
12636
OBHIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME

16
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