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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XHMMUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanus, npezacraBieHHbIx B PI'OC OOO, a Taxke Ha OCHOBe (enmepanbHO paboueit
MIPOrpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIENIMU IpenojaBaHUs y4yeOHOro mpeamera «XUMUsS» B
oOpasoBarenbHbIX opranu3anusax Poccutickoir deneparum.

[Iporpamma no xuMuu Ja€T NpeCcTaBIeHUE O LENX, O0Iel cTpaTeruu o0yueH sl, BOCIIMTaHUS
U pa3BUTHUsA OOYyYaIOIIMXCSl CpeACTBaMH Y4eOHOro IpeaMeTa, YCTaHaBJIMBaeT o00s3aTelbHOe
IIPEIMETHOE COAEpKAHKE, TPELyCMATPUBAET PACIIPEAEIECHUE €T0 110 KlacCcaM U CTPYKTYPHUPOBAHUE T10
pazgenaM M TeMaM IporpaMmbl 10 XHMHH, ONPEAENAeT KOJIMYECTBEHHBIE M KaueCTBEHHBIE
XapaKTEPUCTUKU COJEP)KaHUSA, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh H3YYEHMS] XUMUU C YUYETOM
MEXIIPEIMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JIOTHKM YYeOHOTro TMpolecca, BO3PACTHBIX
0COOEHHOCTEN 00ydYaroImuXxcs, ONpeeNseT BO3MOKHOCTH IpeaMeTa JUlsl peau3alnun TpeOOBaHUN K
pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTEeNbHOW MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOILIETO
o0pa3oBaHus, a Takke TpPeOOBaHUI K pe3yibTaraM OOydeHHMs XMMHUHU Ha YPOBHE LeJel H3ydeHUs
IpeaIMeTa U OCHOBHBIX BHJIOB YUEOHO-IIO3HABATEIbHOM 1EATENILHOCTH 00YYaroIIerocsi N0 OCBOECHUIO
y4eOHOT0 co/lepKaHUs.

3HaHWEe XUMHUH CIy’)KUT OCHOBOH Ui (POPMHUPOBAHUS MHPOBO33PEHHUs] OOYy4aroIIerocsi, €ro
MPEICTaBICHUNA O MaTepHaJbHOM EIMHCTBE MHUpA, BAXKHYIO POJIb UTParoT (HopMUpyeMble XUMHEH
MIPE/ICTAaBICHNUS] O B3aMMOINPEBPAIICHUAX SHEPTUHM U 00 SBONIOIMM BELIECTB B NMPUPOJE, O IMyTAX
perieHus rio0aabHbIX MPoOJIeEM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, IHEPIETUUYECKOM,
MUILEBOM U 3KOJOrMYecKoi 6€30MacCHOCTH, MPOOIIEM 3JpaBOOXPAaHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaju3allMd BO3MOXKHOCTEH JUId CaMOpa3BUTUS U (OPMHUPOBAHUS KyJIbTYpHI
JUYHOCTH, e€ 001Iel u GyHKIIMOHATBFHONW IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHHE MBILIUIEHUS U TBOPUECKUX CHOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB MX CaMOCTOSITEIbHON y4eOHOM AEATeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIEI0BATEIbCKUX
YMEHUH, He0OOXOAUMBIX KaK B IIOBCEAHEBHOM KHU3HH, TaK U B IPOPECCUOHATILHOMN 1eATEILHOCTH;

3HaKOMHT CO CHEeNM(PHUKON HAyYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIs1a Ha
€IMHCTBO TPHUPOJIBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUH €CTECTBEHHO--
Hay4YHOH IPaMOTHOCTH 00y4aroIIuXcs;

croco0CTByeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO--HAyUHBIM 3HAHUAM, K
IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHUECKOE 00pa30BaHUE 00yYaIOLIMXCS.

JlaHHbple HampaBieHUs B OOYYEeHMHM XHMMHUH OO0ecledyuBaloTCs CHeuu(UKoN coaeprkaHus
y4eOHOT0o TpeaMeTa, KOTOPbIM SBISETCS IMEAarorHuecKd aJalnTHPOBAaHHBIM OTpa)KeHHEM O0a30BOH
HayKHM XMMHH Ha OIPEIEIEHHOM JTare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHUE
00y4JaroIUMHUCS CUCTEMBl IMEPBOHAYAIBHBIX IOHATHH XHWMHH, OCHOB HEOPraHMYECKOH XHMHUU U
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa copepkaHus IporpaMMbl 10 XUMUHU c(pOPMHUPOBAaHA HA OCHOBE CUCTEMHOTO MOAX0/a
Kk e€ m3ydeHuro. CopepkaHMe CKJIAAbIBACTCSI U3 CUCTEMBI IMOHATHM O XMMHMYECKOM DJJIEMEHTE H
BEILIECTBE M CUCTEMbI MOHATHH 0 XUMHUECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 NPHUHLMILY IOCIEN0BAaTENBHOIO Pa3BUTHs 3HAHMM HA OCHOBE TEOPETUYECKUX IPEICTaBICHHUM
Pa3HOTO YpPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akona J[. . MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUsI O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPEeJCTaBICHUN 00 NMEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, PAa3BUBAIOTCS TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIONHSIS
(GyHKIIMU OOBSCHEHUS W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHUS W BO3MOXHOCTEH MPAKTUICCKOTO
MIPUMEHEHHUS U TOTYUYEHHUS U3YyUaeMbIX BEIIECTB.

OcBoeHue MporpaMMbl IO XMMHH CIIOCOOCTBYET (POPMHUPOBAHUIO IIPEICTABICHUS O XUMUYECKOM
COCTABJISIIOIEH HAYYHOM KapTUHBI MHpA B JIOTHUKE €€ CUCTEMHOM MPUPOJIbI, HEHHOCTHOTO OTHOIIECHMS
K HAyYHOMY 3HAHHUIO U METOJaM IO3HAHUS B Hayke. M3ydueHue XuMHUM MPOUCXOAUT C MPUBICYEHUEM
3HAHUN W3 paHee U3yUEHHBIX YUEOHBIX MpeaMeToB: «OKpyKarouuii mupy, «bruonorus. 5—7 Kiaacce» u
«Pu3uka. 7 Kiaccey.

[Ipu u3yueHNMM XMMHUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHWN OCHOB XMMHYECKOM HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEATEeIHHOCTH YelIOBEKa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KYJBTYpHL. 3ajada yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW — BaXHEHUIUX (DAKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX IOJIOKECHUMH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOIO XapaKTepa, S3bIka HayKd, B MPUOOIIEHUH K HAYYHBIM
METO/laM TO3HaHUs MPHU M3YYCHHUU BEIIECTB U XUMUYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATENBHBIX YMEHUH U UX IPUMEHEHHUH B Y4eOHO-I103HABATEIHHON M Y4EeOHO-HCCIE0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHUU TPaBUII 0€30MaCHOT0 OOpaIeHHs ¢ BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipy wu3ydYeHHH XUMUU Ha YpOBHE OCHOBHOTO OOIEro oO0pa3oBaHHs BaXKHOE 3HAUCHUE
npuoOpenu Takue e, Kak:

— (opMHpOBaHME HHTEJUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CamM000pa3oBaHUIO,
COTPYJIHUYECTBY, CAaMOCTOSATEIbHOMY IMPHUHATHIO PEIICHUH, CIOCOOHOM aganTHpoBaThCcsl K OBICTPO
MEHSFOLIUMCS YCIIOBUSIM JKU3HU;

— HAmNpaBJICHHOCTh OOyYEeHHS HAa CHCTEMaTUYeCKOe TMPHUOOIICHHE OOyYalomuxcs K
CaMOCTOSITENIbHOM TO3HABATENFHOW NEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEN K XUMUU;

— obecriedyeHne YCJIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYyYalOMIMMUCS — OIBITa
pa3HOOOpa3HOW NEATENbHOCTH, MO3HAHWS W CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE /IJIs PA3IMYHBIX BUJIOB JACSITEIbHOCTH;

— ¢opmupoBanue o01Iel GyHKIMOHATBFHON U €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM YHCIIE
YyMEHUU OOBSICHATH, W OIICHUBATH SIBJICHHUS OKPY’KAIOIIETO MHUpPA, HCIONb3ys 3HAHUS W OIIBIT,
MOJTy4YE€HHbIE TP U3YYEHUN XUMHHU, IPUMEHATh UX MPU PEIICHUU NMPoOIeM B MOBCEAHEBHON KU3HU U
TPYAOBOM AEATEILHOCTH;

— (dopmupoBaHre y OOyyaroOUMXcsi TyMaHHUCTUYECKUX OTHOIICHUH, MOHMMAHUS IIEHHOCTH
XUMHYECKHUX 3HAHUU TSI BRIPAOOTKU SKOJIOTHUECKH IIeIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JESATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JJ0POBbS U OKPY>KaroUIeH IPUPOAHOU CPEbL;

— pa3BUTUE MOTHUBAIMKU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY Hpoduiis u
HaIpPaBJIEHHOCTH JaJIbHEUIIET0 00yUYeHUsl.

OOmiee 4ucIO YacoB, OTBEACHHBIX [UISI M3YyUYEHHUS XHMHHM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi, coctabisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 68 yacoB
(2 yaca B HenENIO).



COIJEPKAHUE OBYUEHUA
8 KUIACC

IlepBoHaYa/IbHbIE XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Posib XMMUM B )KM3HU 4YEJIOBEKA. XUMHUSI B CUCTEME HayK. Terna u BellecTBa.
®u3nueckrue CBOMCTBA BEIECTB. ATrperaTHoe cCocTosiHHE BelecTB. [loHsTHE 0 MeToAax MO3HAHUS B
xumun. YncTeie BemecTBa u cMecH. CriocoObl pa3aesieHus CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocTeie u
CJIOKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas (opmyna. BalleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BewiecTB. OTHOCUTENBbHAs aTOMHAsi Macca. OTHOCHUTENbHAs MOJEKYJIsIpHAst Macca. MaccoBast
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonunuectBo BemectBa. Monbs. MosnsipHas macca. B3auMocCBsA3b KOJIMYECTBA, MAacChl U 4HUCIa
CTPYKTYPHBIX €IHHHUII BemecTBa. Pacu€Tel mo popmynamMm XUMHUYECKUX COCTUHEHUH.

du3nyecKkue U1 XMMHUECKHE SBJICHUS. XUMUYECKasi peakus U €€ NpU3HaKU. 3aKOH COXPaHEHHUS
Macchbl BEIECTB. XHMMHUUYecKHe ypaBHeHus. Kiaccudukanus XMMHUECKUX peakiuil (COeauHEHUs,
pasnioKeHUs, 3aMEeIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOM MOCYJ0i, MpaBHiaMud pabOThl B JIabopaTOpUU M MNpUEMamMu
oOpaitieHus ¢ 1ab0paTopHBIM 000PYJOBaHUEM, U3YUYEHHE U ONMHCaHue (PU3NUIECKHX CBOMCTB 00pasiioB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHne (usndeckux (MIaBJICHHE BOCKA, TasHHUE JbAa, PACTUpaHHE
caxapa B CTyIKE, KUIIEHHE M KOHJEHCAIUsl BOJIbI) U XUMHUYECKHUX (FOPEHHE CBEYH, MPOKAIMBAHHE
MEIHOW MPOBOJOKH, B3aMMOJCHCTBUE Mella C KHUCJOTOHM) SsBIICGHWH, HAOMIOJCHHE W ONMUCAHHE
MIPU3HAKOB MPOTEKaHUsI XUMHYECKMX peakuuid (pasjo’KeHUEe caxapa, B3aUMOJEHCTBUE CEpHOMU
KHCIIOTBI C XJIOpUIOM Oapwsi, paznoxkenue runpokcuna meau (I1) mpu HarpeBaHuu, B3aMMOICHCTBHE
xenesa ¢ pactBopoM conu meau (1), uzydyenue cnocoboB paszzieneHust cMecei: ¢ MOMOIIbI0 MarHuTa,
¢bunbTpOoBaHWe, BBIMAPUBAHUE, AUCTUUIALMS, XpoMarorpadusi, MpOBEJEHHE OUYMCTKUA MOBapeHHON
CONM, HaONIOIEHWE U OINHCAaHWE pe3ylbTaTOB TMPOBEACHHUS OIbITa, WIITIOCTPUPYIOMIETO 3aKOH
COXPaHEHUS MACCHI, CO3JaHUE MOJIeTIC MOJIEKY (IIapOCTEPIKHEBBIX).

Ba:xkHeiimue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopom — 31€MEHT M NIpPOCTOE BEMIECTBO.
Haxoxpaenue kuciopoga B mpuponae, (U3NYECKUE U XUMUYECKHME CBOWCTBA (PEaKIMU TOPEHUS).
Oxcunpl. Ilpumenenne xkucnopona. CrnocoObl TONy4YeHHs KUCIOpona B JabopaTopud U
MpoMEBIIIIeHHOCTH. KpyroBopor kucinoponma B mpupoae. O30H — aioTpormHas MOIU(UKAIAS
KHCJIOPO/JIa.

TeroBolr  »pdexT XUMHYECKOW peakmuu, TEPMOXMMHYECKHE YpPaBHEHHS, OK30- H
SHIOTEPMUUYECKHE peakUuu. TOIIMBO: Yroib U METaH. 3arpsA3HEHUE BO3/AyXa, yCUICHHE NapHUKOBOTO
a¢dekTa, pazpylieHre 030HOBOTO CJIOSI.

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxkneHue Bogopoaa B Mpupoze, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHusl. KucioTer u comnu.

Momsipabiit 00bE€M ra3oB. Pacuérel Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boxa kak pactBoputenb. PactBopel. HacelmieHHble H
HEHACBHIIEHHBIE pacTBOpBI. PacTBOpUMOCTH BeleCcTB B BoAe. MaccoBasi J10Jisl BELIECTBA B PacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHoBaHus. Poib pacTBOpOB B NPHUPOJIE M B KU3HU YEIOBEKA.
KpyroBopoT Bozibl B ipupoAe. 3arpsi3HeHrne NpUpoaHbIX BoJ. OXpaHa U OUUCTKA HPUPOJHBIX BOJI.



Knaccudpukanmmst Heopranmueckux coeauHeHuid. Oxcunbl.  Knmaccudukamuss — OKCHAOB:
coneoOpa3yromue (OCHOBHBIE, KUCIOTHBIe, aM(doTepHble) U HecoieoOpasyomue. HomeHnknarypa
okcu0B. Du3nyeckne U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lomyueHue okcuaos.

OcHoBanms. Knaccupukanus OCHOBaHMN: MIENOYM W HEPACTBOPUMBIC  OCHOBAHWSL.
Homenkmarypa ocHoBanuii. ®Dusznueckne H XUMHYECKHE CBOMCTBA OCHOBaHUW. [lomydeHue
OCHOBaHHII.

Kucnorsl. Kmaccudpukamms kucinor. Homenkmatypa kucinor. Pusndeckne W XUMHUECKUE
cBoiicTBa kucioT. P akruBHoctu MmetamuioB H. H. bekerosa. Ilomy4yenne Kucior.

Conu. Homenknatypa coneil. @uznueckue 1 XUMUYECKHe CBOMCTBaA colieil. [loyuenue comnen.

['eneTnyeckas cBsI3b MEXKIYy KlacCaMU HEOPraHUYECKUX COCIMHEHMI.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OMpeeNieHue COAepXKaHUs KHCIOpoAa B BO3AyXe, MOJyYeHHE, CcOOHpaHue,
pacmo3HaBaHWE U W3YYCHHE CBOMCTB KHCIOpOJAa, HAONIOJCHUE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM W YCJIOBUS BO3HHKHOBEHHSI W TPEKpAIlIeHUs TOpeHus (ToXapa), O3HAKOMIICHHE C
oOpa3laMu OKCHUJIOB M ONMCAHHWE UX CBOICTB, MOJIy4eHUE, COOMpaHue, paclio3HaBaHUE U U3yUEHHE
CBOMCTB BoOjOpona (ropeHue), B3aumojeiicTBue Bogopoga ¢ okcugoM wmeau (II) (Bo3moxHO
WCIIOIb30BaHUE BHUCOMATEPUATIOB), HAOMIOJCHHE OO0pa3lloB BEIIECTB KOJIMYECTBOM 1| MOJIb,
uccienoBaHle 0coOOEHHOCTEH PacTBOPEHMSI BEILIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHHE
pacTBOPOB € ONPEACIEHHON MAacCOBOW J0JIEM pacTBOPEHHOTO BEILECTBA, B3aUMOIEHCTBUE BOJBI C
MeTajlaMu (HaTpUeM M KajbIlueM) (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPHANIOB), UCCIEIOBAHHE
0o0pa3I0OB HEOPraHWYECKUX BEMIECTB PA3IUYHBIX KJIAccOB, HAONIOACHHE W3MEHEHUS OKpacKu
MHIMKAaTOPOB B pacTBOpax KHCIOT M IIeJouel, M3ydeHue B3zaumonencTBus okcupa menu (II) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METayIlaMH, peaKIuil HeWTpaiu3aluuu, TMOJydYeHHE
HEPACTBOPUMBIX OCHOBAaHWMU, BBITECHEHHE OJIHOTO METaJla JPYTMM M3 pacTBOpa COJIM, pEUICHUE
JKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «Ba)kHelme Kiaacchl HEOPTraHUYECKUX COSUHEHUI.

Ilepuoanyecknii 3axkoH u Ilepumoamyeckass cucreMa XuMu4yeckux diaemenros JI. H.
MenneneeBa. Crtpoenne aTtoMoB. XuMH4YecKasi CBsi3b. OKHCIMTEIBLHO-BOCCTAHOBHTE/bHbIE
peakuun

[TepBbie MOMBITKH KiIacCU(DUKAIME XUMHUYECKUX 3JIEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
3J€MEHTOB (ILIEJIOYHbIE W HIEJIOYHO3EMEIbHBIE METAJIbl, TajJOTe€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(OTepHbIE OKCUIbI U TUPOKCHUIBI.

[Iepnonnueckuit 3axoH. [lepuoguyeckas cucrema XxuMudeckux 3ineMeHToB [[. . Menneneesa.
Kopotkonepuoanast u jmumHHONIEpHOAHAsS Gopmbl [leproaudeckoil CUCTEMBI XUMHUYECKHAX JIEMEHTOB
. N. Menneneesa. Ilepuonbl m rpynmnbl. Pu3nyeckuidi CMBICT MNOPSAAKOBOIO HOMEpPa, HOMEPOB
[I€PUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB atoMHbIX snaep. M3oromsl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00oiouek aromMoB TepBbIX 20 xumuueckux 3nemMeHToB Ilepuoanueckoit cucremsr 1. . Menneneesa.
XapakTepucTUKa XMMHUYECKOTO JIEMEHTa IO €ro mnosoxeHuto B Ilepumonmueckon cucreme [l M.
Menaeneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MepUoam.

3nauenue I[lepuonnueckoro 3akoHa u Ileproanyueckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB IS
pa3BuUTHs Hayku U pakThku. [{. 1. MeHneneeB — yu€HbIi U rpa)KJaHVH.

Xumundeckasi cBs3b. KoBasieHTHas (MOJspHAs U HEMOJSAPHAs) CB3b. DIEKTPOOTPUIIATEIBHOCTh
XUMUYECKUX AIIEeMEHTOB. MIOHHas CBS3b.



Crenenp oxucienus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporieccel okuciaeHUs U
BOCCTaHOBJICHHsI. OKHCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHnm:

U3ydeHHe 00pa3loB BEIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA [TUHKA C
pacTBOpaMu KHCJIOT M ILIEJI0YEH, MPOBEACHUE ONBITOB, WILIIOCTPUPYIOMIUX MPUMEPBI OKHCINUTENBHO-
BOCCTaHOBUTEJBbHBIX peakluil (TOpeHne, peakliuy pa3iokKeHHsl, COeTUHEHNU ).

Mesxicnpeomemmuuwle cea3u

Peanu3zanust MeXIpeIMETHBIX CBSI3eH MPU U3yUYEHUU XMMUU B 8 KJIacce OCYIIECTBISETCS yepe3
HCIIOJIb30BaHWE KaK OOMIMX €eCTECTBEHHO--HAYYHBIX TOHATUH, TaK W TIOHATUH, SBISIOLIUXCA
CUCTEMHBIMU JIJIsl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOTO 1UKIIA.

OO0mue ecTecTBEHHO--HAYUYHBIE TOHATHUS: HAy4YHBIH (PaKT, THIOTE3a, TEOpHs, 3aKOH, aHAIIU3,
CUHTE3, KJIacCHU(PUKaIus, TEPUOAUIHOCTb, HAOMIOIEHNE, YKCIIEPUMEHT, MOICTUPOBAaHUE, U3MEPEHHE,
MO/IENIb, SIBIICHHUE.

®dusnka: Mmarepus, aTroM, DBJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, BELIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, PU3NUECKUe BETUUNHBI, €IMHHUIIBI H3MEPEHHS, KOCMOC, TUTaHETHI, 3BE31b1, COoNHIIE.

buonorus: gorocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPOJBI, IMOJE3HBIE HCKOMAEMEIE,
TOTLTNBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKIusi

ITepuonnueckunt 3akoH. [lepuoguueckas cucrema XxuMudeckux sineMeHToB [[. M. Meunneneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEpPUOJIOB, Kajus, KalbliUd W HMX COEIWHEHUN B COOTBETCTBUU C TOJOKEHUEM DJIEMEHTOB B
[Tepronnueckoit cuCTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHne BeleCTBA: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTBH CBOMCTB BEIIECTBA OT THIA KPUCTAITUIECKON PEIIETKY U BUAA XUMHUYECKON CBS3H.

Krnaccudukanus 1 HOMEHKIAaTypa HEOPraHUYEeCKUX BEUIeCTB. XUMUYECKHE CBOWMCTBA BEILIECTB,
OTHOCSIIIIUXCSL K pa3IMYHbIM  KJlaccaM HEOPraHMYEeCKUX COEJUHEHMM, TE€HEeTHYecKass CBs3b
HEOpPraHMYECKUX BEILECTB.

Krnaccudpukanus XUMUYECKHX pPEaKIUi MO Pa3IUYHBIM TpHU3HaKaM (MO YHCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEHIECTB, 1O TEIUIOBOMY 3(QeKTy, Mo M3MEHEHHIO CTETICHeH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, IO 00OpaTUMOCTH, IO Y4aCTUIO KaTajau3aTopa). JK30- U dHIO0TEPMHUYECKHE
peakuuu, TepPMOXUMUYECKUE YPaBHEHUSI.

[TonsiTne o cKOpocTH XHUMHYECKOW peakiuu. [loHsTHEe 00 00paTMMBIX W HEOOPATUMBIX
XUMHUYECKHUX peaknusx. [[oHATHE O TOMOTEHHBIX M T'e€TepOTreHHBIX peakuusx. [loHsTHe o KaTamuse.
[TonsTre o XxuUMHYECKOM paBHOBecHU. DAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOH PEaKIHH U
10JIO)KEHUE XMMHUYECKOTI'O PABHOBECHS.

OKHUCIUTENFHO-BOCCTAHOBUTEIBPHBIE ~ PEAKIUU,  JJIEKTPOHHBIM  OamaHC  OKHCIUTEIBHO-
BOCCTaHOBUTEIbHONH peakiuu. CocTaBieHHE YpaBHEHHM  OKHUCIMTEIbHO--BOCCTAHOBUTENIBHBIX
peakuuii ¢ UCTIONb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust 3JIEKTPOJUTHYECKONW AUCCOIMALIMM. OJIEKTPOJHUTHI M HEIJIEKTPOJUTHL. KaTHOHBI,
aHMOHBI. MeXaHH3M JUCCOLMAIMU BELIECTB C PAa3IMYHBIMU BUAAMH XUMHYECKOH cBs3u. CrerneHb
nucconuaiui. CHUIbHbIE U c1a0ble 3JIEKTPOIHTHI.

Peakuu moHHOTO OOMEHa. YcClOBHS TPOTEKaHUs peakUUid HMOHHOTO OOMEHa, MOIHBIE U
COKpallléHHBbIE HMOHHBIE ypaBHEHHs peakiuil. CBolicTBa KHUCJIOT, OCHOBaHMM U COJEHl B CBETe



MPEACTABICHUI 00 AJEKTPOIUTUYECKON Aucconuani. KadecTBeHHbIe peakinyu Ha MOHBL. [loHsTHE O
THIPOTIU3E COJEH.

Xumuueckuii IKCnepumeHnm:

O3HAKOMJICHHE C MOJENISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJIOB
U HeMmeTauioB (rpadgura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHIA HATPHUs), HCCICIOBAHHE
3aBHCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3IEHCTBHS Pa3MYHBIX (PaKTOPOB, UCCIIETOBAHHE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Ipolecca IAUCCOLMALMU KHCIOT, IIelIo4Yell U coneit
(BO3MOKHO HCIIOJIH30BaHKUE BUIEO MaTepUasoB), IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs peaKIii HOHHOTO oOMeHa (0Opa3oBaHHE OcajliKa, BhIJCICHHE ra3a, 00pa3oBaHUE BOBI),
OTBITOB, WJUIIOCTPUPYIOUINX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakluil (ropeHwue,
peakuuu pasNoKeHUs, COCAMHEHHUs), pACIO3HABAaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO
KaueCTBEHHBIX PeaKIIMii Ha MOHBI, PEIICHNE IKCIIEPUMEHTATbHBIX 3a/1a4.

HemeTa/iibl U HX cOeIUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsS aTOMOB, XapaKTEPHbIE CTENECHH
okucnenus. CtpoeHue W (U3HYECKHE CBOMCTBA TPOCTHIX BEHIECTB — TaJIOTEHOB. XWUMHUYECKUE
CBOMcTBa Ha ImpuMepe Xxjopa (B3aMMOAEWCTBHE C MeTalylaMH, HEMETaUlaMH, IEJI0YaMHu).
Xinopooaopoa. ComnsiHast KUCJIOTa, XUMUYECKHE CBOMCTBA, OJIyUYeHHE, TpUMeHeHue. JleficTBue xyiopa
1 XJIOPOBOJIOPO/Ia HA OPraHU3M uesoBeka. BaskHelre XJI0puIbl U UX HaXOXKACHHUE B IPUPOJIE.

O6mass xapaktepuctuka d1eMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (pU3nuecKkre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AIJIOTpPONHbIE MOAM(DUKALMU KHUCIOpOJAa M cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBonioposi, cTpoeHHe, (pu3nuecKue U XuMHUecKue cBoiicTBa. OKCHIBI Cepbl KaK MpEACTaBUTEIU
KHCIIOTHBIX OKcHIoB. CepHas KHCIIOTa, (U3NYECKHE U XUMHUYECKHE CBOIcTBa (0OmmMe Kak
MIpEeICTaBUTENs Kiacca KHUCIOT U creuupuyeckue). XUMHUUYECKHE pPEaKIUH, JieXkallue B OCHOBE
MIPOMBIIIJICHHOTO CIIOCO0a MOJIydeHHsT CEpHOM KUCIOTH. [IpuMmenenue cepHoit kuciaotbl. Conu cepHO
KHCIIOTBI, KAUeCTBEHHAsl peakius Ha cyibdaT-uoH. HaxoxxneHue cepsl U €€ COeTUHEHHUI B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIoMIeH Cpeapl COCIUHEHUSIMU cepbl  (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPe0TBPAIICHHUS.

OOmast  xapakTepucThka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH  CTpPOEHHsS ~ aTOMOB,
XapaKTepHbIE CTENEHW OKUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoAe, (pu3nueckue U XUMUYECKHUE
cBoiictBa. KpyroBopor a3ora B mpupoae. AMMHAK, €ro (QHU3MUECKHe M XHMHUYECKHE CBOMCTBa,
noiyyeHne u npuMeHeHne. Conn aMMOHUS, UX (U3HYECKHE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE.
KauyecTBeHHast peakuuss Ha HMOHBI aMMOHHUS. A30THas KHCJOTa, €€ TONy4eHue, (U3N4ecKue u
XUMUYECKHE CBOWCTBa (0oOmmMe Kak TMpeACTaBUTENS Kiacca KUCIOT H  CHEIU(UUECKHE).
Hcnons30BaHre HUTPATOB W COJIEH aMMOHHS B KadyeCTBE MHMHEPAJIbHBIX YIOOpEeHMA. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOLIeH Cpelbl COeMMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arps3HEHHE BO3AyXa,
mouBsl ¥ BogoéMoB). Docdop, amnorponHsie Mogudukanuu docdopa, PUINIECKHE U XUMHYECKHE
cBoiictBa. Okcun ¢docdopa (V) u dochopras kucnora, (uU3MUECKHEe U XHMHUYECKHUE CBOICTBA,
nonyuyenue. McnonszoBanue pocdaroB B kKauecTBe MUHEPAILHBIX YAOOPEHHIA.

OOmast xapakrepuctuka dmeMeHTOoB I[VA-rpynmel. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETICHW OKHUCIICHUS. YTIJEpO, aUIOTPOIHBIE MOAW(DUKALNHU, pPACIpPOCTPAaHEHUE B
npupojie, (pusnyeckne M XUMUYECKHUE CBOMCTBA. AncopOuums. KpyroBopor yriepoma B mpupoje.
Oxcuapl yriepona, ux (pU3MUECKHMe W XUMUYECKHE CBOMCTBA, IEHCTBHE Ha >KUBbIE OpPTaHU3MBIL,
MOJly4eHHe W TPHUMEHEHHEe. DKOJOTHYEeCKHe MpoOJeMBbl, CBA3aHHBbIE ¢ OKcuaoM yriaepoaa (IV),
TUIOTE3a II100abHOTO MOTEIJICHUS KITUMaTa, MapHUKOBBIM 2P QeKkT. YTonbHast KUCIO0Ta U €€ COJU, UX
¢usnyeckue M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE W TpHMeHeHHe. KadecTBeHHas peakuusi Ha



KkapOoHaT-uoHBL. cnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MICTBE.

[lepBoHauanbHble MOHATHA 00 OPraHUYECKUX BEIECTBaX KaK O COEAMHEHMsX yriepoja (MeTaH,
9TaH, OJTWJIEH, AaUETWIEH, JTaHOJ, IJHULEPUH, YKCycHas Kuciora). IlpupoaHble HCTOUYHUKH
yIJI€BOAOPOAOB (yroyib, MPUPOAHBIA Ta3, HePTh), TPOAYKTH MX NepepadoTku (OeH3MH), UX POJIb B
OBITY ¥ IPOMBIIIUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCIIKaX, yTrIeBOAaxX
— ¥ MX POJM B JKU3HHM uejoBeKa. MarepHalbHOE €IUHCTBO OPraHMYECKUX W HEOPraHMYECKHUX
COCIUHEHU.

Kpemnwii, ero ¢pusnyeckue u XUMHUECKUE CBOMCTBA, MOTydeHHUEe U npuMeHenne. CoeTMHEHUS
KpemHHs B Tipupojse. O6mme mpencraBieHus o0 okcuae kpemuus (IV) m KpeMHHEBOW KHUCIIOTE.
Cunukatsl, UX MCIIOJIb30BaHKUE B OBbITY, B IPOMBIIIICHHOCTH. BakHel e CTpouTenbHbIe MaTepUabl:
KepaMMKa, CTEeKJIO, ILIEeMEHT, OeToH, xene300eToH. [IpoGieMbl 6e30mMacHOr0 HCHOIb30BAHUSA
CTPOMUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue oO0pa3loB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTHI, IMPOBEIACHUE
KAueCTBEHHBIX pEakUui Ha XJOPUA-UOHBI U HAOIIOJEHHE NPU3HAKOB WX IPOTEKAaHHUS, OIBITHI,
oTpakaromue (QU3MUECKUe M XUMHUYECKHE CBOMCTBAa TaJloTEHOB M HX COEJUHEHUH (BO3MOXHO
WCIIOIb30BaHUE BHUICOMATEPHUANIOB), O3HAKOMJIICHHE C O0Opas3laMu XJIOPUIOB (TaJIOTCHHJIOB),
O3HaKOMJIEHHE ¢ oOpa3umamMu ceppl M €€ COeAMHEHMSIMH (BO3MOXKHO  HCHOJIb30BAaHHE
BUJEOMATEpHUaoB),  HaOmOAeHWEe  mpouecca  OOyIVIMBaHMS —~ caxapa  1HoJ  JeicTBueM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, W3y4Y€HHE XUMHUYECKUX CBOWCTB pa30aBIeHHOW CepHOU
KHUCJIOTHI, TPOBEJIEHHE KAueCTBEHHOM peakiuu Ha Cyiab(par-uoH U HaONIOIeHHe IpH3HakKa ¢
MPOTEKaHMs, O3HAKOMIICHHWE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, ¢ochopa W UX COCTUHEHHU
(BO3MOXXHO HCIOJIB30BAHKE BHUIEOMATEpUANIOB), oOpa3maMu a30THBIX U (OCHOPHBIX yHAOOpEHHIA,
MOJIyYeHHe, cOOUpaHue, paclo3HABAHUE U M3YUYEHHE CBOICTB aMMMaKa, IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHMS M (oc(haT-HOH M M3YyUCHHE NMPHU3HAKOB MX MPOTEKaHMs, B3aMMOJEHCTBHE
KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO MCIIOJIBb30BaHME BHIEOMATEpHUAIIOB),
U3ydYeHUEe MOJETeH KpUCTAUIMYECKMX peHETOK anmasza, rpadura, QymnepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aIcOpOIMU  PACTBOPEHHBIX  BEIECTB AKTUBUPOBAHHBIM YIVIEM U yCTPOHCTBOM
MPOTHBOra3a, IMOJy4YeHHE, COOMpaHMEe, paclO3HABaHWE M M3YYCHHE CBOMCTB YIJIEKHCIIOTO Tasa,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMH Ha KapOOHAT M CWJIMKAT-MOHBl U HM3Y4YCHHE INPH3HAKOB HX
MIPOTEKAaHUs, O3HAKOMJIEHME C  TPOAYyKUMEH  CHUJIMKATHOW  MPOMBILUIEHHOCTH,  pEUICHHE
9KCIIEPUMEHTAIIBHBIX 3aa4 o TeMe «BakHelne HeMeTauibl U UX COeAMHEHUS.

Metanbl M BX COeITMHEHHUS

OOmiast XapakTepuCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX IMOJIOKEHUS B
Ilepnognueckoii cucreMe xumudeckux 3memeHTos Jl. 1. Menneneesa u ctpoerus atoMoB. CTpoeHHe
MeTaJuI0B. MeTajuinueckas CBsI3b U METAJUINYECKAsl KPUCTAIUINYECKas PEIETKA. DIEKTPOXUMUYECKUM
psaa HampspKeHu MeTayuioB. DHU3MUECKME W XUMHUYECKHE CBOWCTBA MeTayuioB. OOmme crnocoOsl
nojryyeHus MetaioB. [IoHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnnasel (CTalib, 4YyT'yH, JIOpATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTabl: TONOKEeHUE B Ilepuoguyeckoil cucteMe XMMHYECKHUX anemMeHtoB /[l U.
Menpeneesa, CTpOeHHE HX aTOMOB, HaxOxJAeHUe B mpuponae. Ousnueckne U XMMUYECKHE CBOMCTBA
(Ha nmpumepe Hatpus U Kanus). OKCUABI U TUAPOKCHIBI HAaTpUs U Kanus. IIpuMeHeHue miesouHbIX
METaJJIOB M UX COCIUHECHUH.

[IlenoyHO3eMeNbHBIE METAIbl MarHUi M KanpUuil: mosnoxeHue B [lepumogmueckoil cucteme
xumuyeckux oanemeHtoB JI. M. MenneneeBa, CTpOeHME HMX AaTOMOB, HaxOXKIEHUE B IPUPOJE.



dusznueckrue U XUMUYECKUE CBOMCTBA MarHus W Kajblus. BakHelme coeMHeHNs KaIbIus (OKCH/I,
TUAPOKCH, cou). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenue B Ilepmonunueckoir cucreme xumudeckux osnementos /. .
MenaeneeBa, CTpOECHHE aTOMa, HAXOXAEHUE B mnpupoac. PU3NYECKUE U XHMHYECKHE CBOWCTBA
anmroMuHMS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMIHHS.

Kene3o: nomoxenue B llepuoanueckoin cucreme xumuueckux sinemeHToB . . Menpaeneesa,
CTPOCHHE aToOMa, HaXOXJACHHE B mpupojae. OPu3nueckue U XUMUYECKHE CBOWCTBA >kene3za. OKCHbI,
ruapokcubl U conu xenesa (11) u sxenesa (III), ux cocta, CBOWCTBA U MOTyUYEHUE.

Xumuueckuit s3xcnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3laMy METaJJIOB M CIUIAaBOB, UX (PU3NUYECKUMHU CBOMCTBAMH, HM3YyUYECHHE
pE3yNbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIOJIB30BAHUE BHUACOMATEPHUANIOB), OCOOCHHOCTEH
B3aMMOJCHCTBHS OKCHJA KANbLIUA U HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAHHME BUIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, Ipollecca TOpPEHHUs JKejle3a B KHUCIOPoJe (BO3MOXKHO
WCIIOIb30BAaHUE BHUACOMATEPUAJIOB), TMPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX pPEaKlUMi Ha HOHBIL:
MarHus, Kajablus, alloMUHUs, HHKA, xene3a (I1) u xenesza (III), meau (I1), HaGmtonenne u onucanue
MPOIIECCOB OKpAIIMBaHUs IJIAMEHM MOHAMH HATpPUs, Kadus U KaibIUs (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), HCCIeIOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHHS M THUAPOKCUAA
LMHKA, pEeIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxHele MeTauibl U UX COCTUHEHUS.

XuMus U OKpYKamoLas cpeaa

BemectBa u Marepuansl B TMOBCEIHEBHOM MW3HM 4YeJOBEKa. be3onmacHoe HCHOJIb30BaHME
BEIIECTB M XUMUYECKHUX pPeakiuii B ObiTy. [lepBas moMoms mpyu XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIoIIeH cpenbl (mpenenbHas AOMyCTUMasl KOHIICHTPALIMS
BemecTs, nanee — [1JIK). Posnb xumMuu B pemieHnn 3K0J0rHYecKuX MpooieMm.

Xumuueckuii s3xcnepumenm:

M3yudeHHe 00pa3IioB MaTepUaIOB (CTEKJIO0, CIIJIaBbl METAJUIOB, TIOJIMMEPHBIC MaTEPHUAIIbI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€U MPU U3yUYEHUH XUMUU B 9 Kilacce OCYILIECTBISETCS Yepe3
WCIIONIb30BaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK W TOHSATHH, SBISIONUXCS
CHUCTEMHBIMU JJIsSl OTAEJbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTecCTBEHHO-HAYYHBIC TOHSATHS: HAayYHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJIacCH(pUKAIUs, IEPUOAUIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPECHHE,
MO/JICITh, SIBJICHUE, TAPHUKOBBIN (D (DEKT, TEXHOIOTHS, MaTSPHAITBI.

®dusuka: Mmarepus, aroM, DOJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIHI, H30TOIIbI,
PaauOAKTUBHOCTb, MOJIEKYJIA, JEKTPUUECKUN 3apsj, MPOBOJHUKH, MOIYIPOBOJHUKH, TUIIEKTPUKH,
(oTORNIEMEHT, BEIlIeCTBO, Tello, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KpUCTAIIINYECKasl PEIIETKA, CIUIaBbl, (PU3NUECKHE BEIUYUHBI, SAUHHUIIBI U3MEPEHUS,
KOCMHMYECKOE€ MPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: QortocunTes, apixanue, Ouocdepa, >KOCHCTEMa, MHUHEpaJbHbIE yIOOpeHHs,
MHUKPO3JIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbBIE BEIIECTRA.

I'eorpadus: armocdepa, rumpochepa, MUHEpATbI, TOPHBIC MOPOJBI, ITOJIC3HBIE HCKOTACMEIE,
TOTUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 11O XHMMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IPOTPaAaMMbl OCHOBHOT'O OOIET0 00pa30BaHMs JOCTUTAIOTCS
B X0Jl¢ 00y4eHHUs] XMMUU B €IMHCTBE Y4eOHOW M BOCIUTATEIBHOH IESITEIbHOCTH B COOTBETCTBUU C
TPaJIULIUOHHBIMU POCCUHCKUMH COLUOKYJBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
INPUHATHIMU B OOIIECTBE IMpaBWJIaMM U HOPMaMH TIOBEJEHUS U CIHOCOOCTBYIOT Hpoleccam
CaMOTIO3HAHUs1, CAMOPA3BUTHUS U COLUATH3AIMN 00YYaOIINXCS.

JIMYHOCTHBIE pe3ybTaThl OTPaXKAIOT TOTOBHOCTh 00YYAIOIINXCSl PyKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX LEHHOCTHBIX OPHUEHTALMH U PACIIMPEHHE ONbITa JESATEIIbHOCTH Ha €€ OCHOBE, B TOM
YHClie B 4aCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUUECKOMY M HAyYHOMY
HAClIeINI0, TMOHMMAHUS 3HAYEHUS XMMHUYECKOH HayKd B JKU3HH COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHOM HHQOpMAIME O MEepeloBBIX AOCTHXKEHHUAX U OTKPBITHSIX
MHPOBOM U OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B Hay4HBIX 3HAHUAX 00 yCTPOHCTBE MHpa U
o0111eCcTBa;

2) rpa:kIaHCKOTr0 BOCTIMTAHUS:

MPEJICTAaBICHUSI O COIMANbHBIX HOPMax M MpaBUaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPYECKOW W JAPYTrMX BHIAX JACATEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOHM JESTEIbHOCTH NIPU BBIOJHEHUH Y4YeOHBIX, NO3HABATENbHBIX 3ajad,
BBIIIOJTHEHUM XHUMHUYECKUX OKCIIEPUMEHTOB, CO3/1aHUM YYEOHBIX TPOEKTOB, CTPEMJIEHHUS K
B3aMMOIIOHUMAaHUIO W B3aUMOIIOMOIIM B MpoOILEcce 3TOM Y4eOHOM JIesATeNbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE MOBEJCHHE M MOCTYNKHU CBOMX TOBApHILEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BELIECTBE U XMMHUYECKON pEeaklid, COOTBETCTBYIOIIUE
COBPEMEHHOMY YpPOBHIO pPa3BUTUSl HAayKM M COCTAaBJISIOUIME OCHOBY JUIsl MOHUMAaHHUS CYILIHOCTU
HAyYHOM KapTHHBI MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSA TNPHUPOJIBI,
B3aUMOCBSA35X YEJIOBEKA C IPUPOJHOMN CPEloH, O POJIU XMMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEH;

[03HABATE/IbHBIE MOTHBBI, HANpaBJIEHHbIE Ha T[OJIY4YEHHE HOBBIX 3HAHUI 10 XUMUH,
HeoOXxoauMble Uil  OOBSICHEHHMs] HaOJMIOJaeMbIX TPOLECCOB U SBJICHUHN, IO3HABATENIbHOM,
MH(OPMALIMOHHONW W YUTATEIbCKOM KYJbTYpbl, B TOM YHCII€ HaBBIKOB CAMOCTOSITEILHOW pabOThI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPaTypoil, MAOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;

uHTEpec K OOyYEeHHI0O M TIO3HAHMIO, IJ0003HATENLHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOECKTHOM M MCCIENOBATEIbCKONW NESATEIBbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpPaBJICHHOCTU U YPOBHs 00y4eHUS B JaJIbHEHINEM;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

OCO3HaHHE LIEHHOCTHU KU3HU, OTBETCTBEHHOI0 OTHOILLIEHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KM3HU, OCO3HAHUE TOCEACTBUNA U HEMPHUITHE BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
AJIKOTOJIS, HAPKOTHKOB, KYypEHHs), HEOOXOAUMOCTH COONIOACHUS TIpaBui O€30MacHOCTH TIPH
oOpallleHny ¢ XUMUYECKUMH BEIIeCTBAMU B OBITY U PeallbHOM KU3HU;

5) TpyaoBOro BoCIMTAHMSA:



MHTEpEC K MPaKTUYECKOMY U3yUEHHUIO NMpodeccuii U TpyAa pa3IudHOro poja, yBaKEHHUE K TPYLy
U pe3yjbpTaTaM TPYJOBOM NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUU
M0 XMMHUH, OCO3HAHHBIN BBHIOOP MHIWBUIYAIBHOW TPACKTOPUHU MPOAODKEHUS 00pa3oBaHUs C y4ETOM
JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX WHTEPECOB M MHOTPEOHOCTEH,
yCIenHOM npodecCHOHANBHOM JEesTeTbHOCTH W PAa3BUTHUA HEOOXOAWMBIX YMEHHH, T'OTOBHOCTH
a/IalITHPOBATHCS B MPO(ECCHOHATBHOM Cpe/e;

6) 3K0J1I0TrMYEeCKOT0 BOCTIUTAHMS:

SKOJIOTMYECKU 11eJIeCO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHMKY KH3HU Ha 3emie,
OCHOBE €€ CyYIIECTBOBAHMS, IMOHMMaHHE LIEHHOCTH 3J0pPOBOrO0 U 0e€30MacHOro odpasza >XKHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUECKOMY M MCHUXUYECKOMY 3J0pPOBbIO, OCO3HAHHE
LIEHHOCTU COOMIOEHUS TpaBUil OE30MacCHOTO TMOBEACHHUs IMPH pabdoTe C BEIIECTBAMHU, a TAaKXKE B
CUTYaIUAX, YTPOXKAIOUUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHMA, MOJydYaeMble NMPU HM3YYCHUH XMMHUH, JJIS pPelIeHHs 3a1ad,
CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, AJIA IOBBILICHUS YPOBHS DKOJOTHYECKOU KYJIBTYPBI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa HKOJOTHUYECKUX MpoOIeM M MyTeH WX PEUIeHHs TOCPEICTBOM
METOJIOB XMMHH, SKOJIOTMUECKOI0 MBIIIJICHUS,, YMEHUSI PYKOBOJICTBOBATHCS UM B IO3HABATENIbHOM,
KOMMYHHUKATHBHOMN M COI[MAJIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTampeaMETHBIX pPE3yJNbTATOB BBIACHSIOT 3HAYMMbIE U1 (OpPMHUpPOBAHUS
MHPOBO33pEHHUs OOIeHAYYHbIE TOHATHS (3aKOH, TEOpHWs, MNPHUHIMI, THMOTe3a, (akT, CUCTEMa,
mporece, SKCHEPUMEHT U JpYyroe.), KOTOpbIe HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax M TO3BOJSIIOT Ha OCHOBE 3HAHMN W3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM Hay4YHOM KapTHMHE MMHpa, M YHUBEpCaJbHble Y4eOHbIE JAeWCTBUA (IIO3HABATENIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIEC), KOTOpble OOecreynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEeIbHOCTH.

Ilo3naBaTenbHBIC YHHBeEpPcaabHbIe y4eOHbIE JeHCTBUSA

Ba3zoBble Jornyeckue geiicTBus:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JJOTMYECKOIO MBIIUICHUS NPU OCBOCHHMM 3HAHUM: PACKPBIBATh
CMBICII XMMHUUYECKUX NOHATUHN (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAaHABJIUBATH B3aUMOCBSI3b C
JIPYTUMH TOHSATHSIMH), WCIOJIb30BAaTh MOHATUS IS OOBACHEHHS OTACIBHBIX (AKTOB U SIBICHHH,
BbIOMpPATh OCHOBAaHUS W KPUTEPUHM I KIACCU(PHUKAIMA XUMHUECKUX BEIIECTB M XHUMHUYECKUX
peakuuii, yCTaHaBIMBaTh MPUYMHHO-CIEJCTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3Y4YEHHS, CTPOUTHh
JOTHYECKHE pacCyXIeHus (MHAYKTUBHBIC, JEAyKTHUBHbIC, [0 AaHAJOTUH), JAENaTh BBIBOABI H
3aKJIIOYEHUS;

yMEHHE MPUMEHSATh B Ipollecce MO3HaHHWS TMOHATUS (IpeaIMEeTHble W MeTanmpeaMeTHbBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, UCHOJIb3yeMble B XHMHH, MPEeoOpa3oBbIBaTh MIMPOKO
MpPUMEHSIeMblE B XHMHHM MOJENbHBIC MPEACTABICHUS — XHUMHUYECKUH 3HAK (CHMBOJ DIJIEMEHTA),
XuUMH4eckas popMyiia ¥ ypaBHEHHE XUMUYECKON pEakIMH — MPH PELICHUH Y4eOHO-TT03HABATEIbHBIX
3a1a4, ¢ y4€TOM 3TUX MOJEIBHBIX IPEJICTaBICHUN BBIABIATH M XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKH M3Y9a€MbIX O0BEKTOB — XMUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIHiA, BHISBISATH OOIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEJACTBEHHbIE CBA3M M MPOTHBOPEYMS B HM3ydaeMbIX Ipoleccax MU
SBJICHUSIX.

Ba3oBrble ucciaenoBareaLCcKue NeCTBHUA:

YMEHHUE UCIO0JIb30BaTh NOCTABJICHHBIE BOMPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI Uil (DOPMHpOBAHHS THIOTE3bl MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXIECHUN;



MpUOOpETEeHNEe OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd M MPOBEACHUIO YYCHHUECKHUX
JKCIIEPUMEHTOB, YMEHHE HaONI0aTh 32 XOJOM MpPOIEcca, CaMOCTOSTENbHO MPOTHO3HPOBATh €ro
pesynbrar, (opmynaupoBaTh 0000IIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO OIbITA,
WCCIIEIOBAHUS, COCTABIATH OTYET O MPOJICIaHHOM padoTe.

PatGora ¢ unopmaumeii:

yMEHHE BBIOWpATh, aHATU3UPOBATH M WHTEPIPETHPOBATH WH(POPMAIIUIO PA3IUNIHBIX BUIOB U
(dbopM TpencTaBICHUS, IOJIyYaeMyI0 W3 pPa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIATEpaTypa
XUMHUYECKOTO COJECpKaHMsI, CIpaBOYHble MocoOusi, pecypchl MHTepHeTa), KpUTHYECKU OIICHMBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE MPUMEHTh pa3iHyHble METOJbl U 3allpoChl MPHU IMOUCKE M O0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX ISl BBIOJHEHUS Y4YEOHBIX W TMO3HABATENBHBIX 3a7au
omnpeAenéHHOr0 THIA, NPUOOpETEeHHEe OmbiTa B OOJACTH HCIOJNB30BaHHUS HMH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTypOH AaKTUBHOTO WCIIONH30BAHUS Pa3IUIHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMANIbHYIO (hOpMy TIpecTaBiIeHus UHDOpMau
Y WUTIOCTPUPOBATH PEIIaeMbIe 3aa4d HECIOKHBIMH CXEMaMH, TuarpamMmamu, ApyruMu (popmamwu
rpaduKu 1 UX KOMOWHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHAJIM3UPOBaTh B IIpoliecce Y4YeOHONM M  UCCIIe0BAaTENbCKON
NEeSTeIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO XO3siCTBa M TpaHCIOPTa Ha
COCTOSTHUE OKPY>KaIOIeH MPUPOTHON Cpeibl.

KoMMyHUKAaTHBHBIE YHHBEpPCcAIbHbIE YUeOHbIEe 1eiCTBHSL:

yMEHHsI 3aJ]aBaTh BONPOCHI (B XOJ€ auanora u (Win) AUCKYCCHU) MO CYIIECTBY OOCYXIaeMoi
TEMBI, (HOPMYITHPOBATH CBOU MPEIOKECHHSI OTHOCUTEIHHO BHITIOTHEHHS MIPEII0KEHHON 3a/1a4;

YMEHHUSI TIPEJCTABJIATh MOJYYCHHBIC PE3YyJbTaThl MO3HABATEIBHON ACSITEILHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINIO Pe3yIbTATOB BBIITOJIHEHUS XUMHUYECKOTO IKCIICPUMEHTA
(JrabopaTtopHOTO OIBITa, JIAOOPATOPHOW PabOTHI TO HCCIEJOBAHUIO CBOWCTB BEIIECTB, Y4E€OHOTO
MPOCKTA);

yMeHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW I103HABAaTEIbHOW U
HCCIIeIOBATENIbCKON JIEATEIHHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOLIuX
WHTEPECOB M COTJIACOBAHMS TMO3UIMK (0OCYX ICHUs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOpJIUHAIIMSI COBMECTHBIX NIEUCTBUM, OIpENeJICHIEe KPUTEPHUEB IO OIEHKE KayecTBa BBITOIHEHHOM
paboThl U ApyTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiicTBUSA:

YMEHHE CaMOCTOSTCIIEHO ONPEICIATh IeNN JIeATEIbHOCTH, IUTAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATENLHOCTH, BHIOWpaTh Hambosee
3¢ dexTuBHBIC CIOCOOBI pelieHus YYeOHbIX U MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIIHBHO COCTABIAThH
WM KOPPEKTUPOBATh MPEVIOKECHHBIN alrOpuTM JEHCTBUIM TMpPH BBHIMOIHEHUH 3aJaHUA C y4ETOM
MOJIy4EeHUsT HOBBIX 3HAHMHA 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKlUsAX, OICHHUBAThH
COOTBETCTBHUE TMOJYYCHHOTO pe3yJibTaTa 3asiBICHHOH IEH, YMEHUE HCIIOJ30BaTh U aHATH3UPOBATH
KOHTEKCTBI, TIpe/ijlaraéMble B YCIOBUHU 3aaHUI.

HNPEIAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX PE3yJBTATOB IO OCBOCHHUIO  O0S3aTEIBHOTO  COJCpIKaHMS,
YCTAHOBJICHHOTO  JaHHOW  deaepalibHOM  paboueld  MporpaMMOM,  BBIJAEISIOT:  OCBOCHHBIC
00y4JarolMMHUCS Hay4HbIe 3HAHUS, YMEHHUS U CIOCOOBI JACUCTBUH, crienupuyecKkue Ui IpeIMeTHON
obnact «XUMHSA», BHUIBI ACSITEILHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHUS, €Tr0 WHTEPIPETAlHH,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3TTUYHBIX YUeOHBIX M HOBBIX CUTYaIUsX.



K xoH1y o0yuenus B 8 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTH Y 00YYaIOIINXCSI YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHMX TIIOHATUA: aTOM, MOJICKYJa, XUMHYECKUI
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKYJsIpHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJISIDHAsi Macca, MaccoBasi A0JSI XUMUYECKOTO 3JIEMEHTA B COCIUHEHUHU, MOJISIPHBIN
00BEM, OKCHI, KHUCIOTa, OCHOBAHUE, COJb, NIEKTPOOTPULIATEIHHOCTh, CTENIEHh OKUCIICHHUS,
XUMHUYECKasl peakius, KIacCUPUKAIUs pEaKIuil: peakiuu COCIAUHEHUS, pPEeaKIHH
pa3NoKEHUs, PEaKIMu 3aMENICHUs, peaKud OOMeHa, 9K30- U IHIOTCPMUYECKUE PEaKIInH,
TEIUIOBOM A (EeKT peakiuu, SIpo aroma, dJIEKTPOHHBIM CIIOH aToMa, aTOMHAas OpOWTAIb,
paauyc atoma, XMMHUYECKas CBs3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHas CBS3b, MOHHAS
CBSI3b, HOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas A0 BellecTBa (IPOLEHTHAsT KOHIIEHTPALIHSI)
B PacTBODE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUNA U MPUMEHSTH 3TU TOHSATHUS
IIPY ONMCAHMHM BEIIECTB U UX MTPEBPAILCHUI;

UCTIONb30BaTh XUMUYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (DOPMYJ BEIIECTB M YpPaBHEHHIA
XUMHYECKHUX PEAKIUI;

OTpEAeNATh BaJlEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCAMHEHUSAX, CTETCHb
OKHUCJICHUS DJIEMEHTOB B OWHApHBIX COCIUWHEHUSX, NPUHAJIKHOCTh BEIIECTB K
onpeAeIEHHOMY KIIacCy COeIMHEHUH 1o (opMyam, BHI XUMHUYECKOW CBS3H (KOBAJICHTHAS H
MOHHAs1) B HEOPTAaHUYECKUX COCIMHECHUSIX;

packpeiBath cmbica Ilepuoanueckoro 3akona JI. M. MeHnneneeBa: IeMOHCTPUPOBATH
NMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX BJEMEHTOB OT HX
nosioxkeHust B [lepuonnyueckoit cucreme, 3aKOHOB COXPAHEHHSI MACChI BEIIECTB, MMOCTOSTHCTBA
COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HHs, 3aK0oHa ABOTaJIpo;

OMHCHIBATh U XapakTepu3oBaTh Tabmuunyo Gopmy [leprmogudeckoii cCUCTEMBI XUMUYECKUX
AJIEMEHTOB: pa3auyaTh MOHATHUS «TJIaBHAs noArpynna (A-rpynmna)» u «1mododHasi moArpyIia
(Bb-rpynma)», manbeie u OONBIINE MTEPHOABI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnmuie «llepmomamueckass cucrtema xumudeckux osiaemeHtoB JI. U. MenneneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij
aapa, o0lee YUCIo EKTPOHOB U paCIpeie]ICHHE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIACCU(UITUPOBATh XUMHYCCKHE D3JIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA, XUMHYCCKHC
peakiuu (1Mo YUCIIy U COCTaBYy YYACTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY YD dekTy);
XapaKTepU30BaTh (OMHUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJAsi OMUCAHHWE TMPUMEpPAMU MOJEKYJSIPHBIX YpPaBHEHHl COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUK;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBHUSAX;

BBIYUCIISITH OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO dJIeMEeHTa 1Mo (HOpMyJie COSAMHEHUS, MaCCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN peaKIlny;

INPUMEHSATh OCHOBHBIC OIEPALUU MBICIUTEIBHON JEATEIbHOCTH — AaHAJIW3 U CHUHTE3,
CpaBHEHHME, O0000IIeHHEe, CHUCTEeMATHU3AlHI0, KIaCCU(DHUKAINIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€d — JUIsi M3YYCHHUS CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,



€CTECTBEHHO-HAyYHblE€ METOJbl IIO3HAHUS — HAOJIIOAECHUE, HU3MEpPEHHE, MOJEITUPOBAHMUE,
9KCHEPUMEHT (peasbHbI U MBICIICHHBIN);

cleloBaTh  MpaBUiaM  [OJb30BaHUS ~ XMMHUYECKOM  mMocyao W 1abopaTOpHBIM
o0OpyI0BaHHEM, a TaKXKe IMpaBwiaM OOpaleHUs C BEIIECTBAMU B COOTBETCTBUM C
UHCTPYKLMSAMHU I10 BBIOJHEHUIO J1a0OPaTOPHBIX XUMHUYECKUX ONBITOB IO MOJIYYEHUIO U
coOMpaHUIo Ta3000pa3HbIX BELIECTB (BOIOPO/IA U KUCIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C
OnpeAenEéHHON MAacCOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOIAUTH
XUMUYECKHUE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIECJIOYEH U KUCIOT C IIOMOIIBIO
UH/IUKAaTOpOB (JIaKMYC, (heHOIPTATCHH, METUIOPAHXK U APYTHE).

K koHIy 00yueHus B 9 Kjacce npeIMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh

c(hOpMHUPOBAHHOCTD y OOYJAFOIINXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHATHUH: XUMHUYECKHI JJIEMEHT, aToM,
MOJIEKyJa, MOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTb,
JNEKTPOOTPHULATEIBHOCTD, CTEIICHb OKHMCIICHUS, XUMHUYECKas PEaKLUs, XUMHUYECKasi CBA3b,
TEIIOBOM  3(deKT peakiuu, MoJb, MOJSIPHBIH 00BEM, pacTBOpP, AJICKTPOJIUTHI,
HE3JICKTPOJIUTHI,  JJNEKTPOJIUTHYECKass  JUCCOLMAIUS, pPEaKIMH HOHHOro  OOMeEHa,
KaTaJn3aTop, XHMMHUYECKOe paBHOBeCHE, oOOpaTUMble M HeoOpaTHMble pPEaKluHu,
OKHUCJINTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIUHN, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTAaHOBJICHHE, AJJIOTPONHs, aM()OTEPHOCTb, XUMHUYECKasi CBS3b (KOBAJICHTHAs, WOHHA,
MeTaJIJIMYecKasi), KpHUCTaUIMYECKass pelerka, KOppo3us METauIOB, CILJIaBbl, CKOpPOCTb
XUMHYECKON PeaklyH, IPeAeNIbHO gommyctumMast koHneHnTpanus [IJIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U NPUMEHATH 3TH NOHATHS
IIPY ONMCAHWU BELIECTB U UX NPEBPAILECHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJHMKY Ul COCTaBJIeHUs (POpMyJ BEIECTB U YpaBHEHUH
XUMHYECKHUX PEAKIU;

ONPECIATh BAJICHTHOCTh M CTENEHb OKHMCIEHUS XUMHYECKHX JJIEMEHTOB B COCIMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COSAMHEHUN IO
dopmynaM, BHJ XHMHUYECKOH CBs3M (KOBaJEeHTHas, MOHHAs, MeTaJUIMYecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMHUYECKOW (opMmyIe, XapakTep Cpeisl B
BOJHBIX pacTBOpaX HEOPraHWYECKUX COCIUHEHUM, THUIl KPUCTAUIMYECKOM pPEIIETKU
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMmblca [lepuonnyeckoro 3akona [[. M. MenneneeBa u 1€MOHCTPUPOBATh €T0
NOHMMaHMe: ONMHMCHIBATh M XapaKTepH30BaTh TabmuuHyio ¢opmy lleproamueckoil cucTemMbl
XUMHYECKHX DSJIEMEHTOB: pa3jinuyaTh MOHATUS «MaBHas mnoarpynmna (A-rpynma)» H
«moboynass mnoarpynna (b-rpynma)», wManble W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HaueHHsI, KOTOpbIe HWMEIOTCS B MNEPUONMYECKOH  TaOimuIe, C  YUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsin Aapa, ol1iee
YUCJIO JJEKTPOHOB M paCIpEACNICHHEe WX TI0 DJCKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB M MX COCIMHEHUH B INpeAesax MajblX
NIEPUOOB U TJIaBHBIX NOATPYIII C yYETOM CTPOCHHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XUMHUYECKUE DSJIEMEHThl, HEOPraHWYeCKUEe BEIIEeCTBA, XUMHUYECKUE
peakuuu (1o YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BELECTB, IO TEIUNIOBOMY 3P EKTY,
10 U3MEHEHHUIO CTETEeHEeH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBATh) OOIIKE U CrenU(UIECKUEe XUMHUUECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, MOJATBEPXKJas OMNHMCAHUE MpPUMEPAMU MOJIEKYJSIPHBIX W HOHHBIX
YPaBHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPAaBHEHUs DJIEKTPOJUTUYECKOM IMCCOLMALMM KHCIIOT, ILIEIOYed U COJIEH,
NOJIHBIE W COKpAIIEHHBIC YPaBHEHUS pEakuii MOHHOTO OOMEHa, ypaBHEHHs PEaKIIHH,
MOATBEPKJAIOIINX CYLIECTBOBAHUE TI'€HETUYECKOM CBSI3M MEXIY BEIIECTBAMM Pa3IMYHBIX
KJIACCOB;

pacKpblBaTh  CYHIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMA  MOCPENCTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHca STHX PeaKlnii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3JINYHbIX YCIOBHUSAX;

BBIUHCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTA M0 (OopMyJie COCTUHEHHUsI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUUECKOUN pEaKIuH;

co0uro1aTh MpaBUiia MOJb30BaHU XUMHUYECKON MOCYA0H U 1ab0OpaTOpHBIM 000pyI0OBaHUEM,
a Takke MpaBWwia OOpalleHUs C BELIECTBAMU B COOTBETCTBMM C HWHCTPYKLHUSAMH I10
BBIMOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKHX OIBITOB 10 TMOJYYCHHI0O M COOMpAHHIO
ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO ra3a);

IPOBOAMUTH PEAKLUH, IOATBEPKAAOIINE KAaYECTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OpOMHUI-, HOAM -, KapOoHaT-, hocdar-, cuImKar-,
cynbdar-, THIPOKCHA-MOHBI, KATHOHBI AaMMOHHUS W HMOHBl H3YYCHHBIX METaJUIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEILIECTB;

IPUMEHATH OCHOBHBIE OIEPALlMA MBICIUTEIBHOW JEATEIbHOCTH — aHAIM3 U CHHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEeMATU3aIUI0, BBISBICHHE MPUYUHHO-CIIEICTBEHHBIX CBS3EH —
JUISL U3yYEHUS] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUM, €CTECTBEHHO-HAYYHBIE METO]IbI
NO3HAHUS — HAONIOACHWE, W3MEpPEHHe, MOJCIMPOBAaHHUE, JKCIEPUMEHT (peallbHBId |
MBICJICHHBIN ).
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