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HHOACHUTEJBHAA 3AIINCKA

Pabowas mnporpamma mo yuyeOHomy mpenmery "Xumusa' Ha ypOBHE OCHOBHOTO OOIIETrO
obOpazoBanus (manmee IIporpamma) sBIsSIETCS COCTaBHOM YacThbi0O OCHOBHON 00pa3oBaTeinbHON
nporpamMmbel OUY «Hapo-®omunckas mkona «Hampasnenuey». Ilporpamma 1o XxuMuu Ha ypoBHE
OCHOBHOTO 00mIero 0Opa3oBaHMs COCTaBJICHA HAa OCHOBE TPeOOBaHWI K pe3ylbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeibHOI MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs, NPEACTABICHHBIX B
dI'OC 000, a Takxke Ha OCHOBe (enepalbHONW paboueld MpOrpaMMbl BOCIIUTAHHS U C YIETOM
KOHIIETILMY TpernoAaBaHusl y4eOHOro mnpeaMera «XUMHs» B 00pa30BaTeIbHBIX OpPraHU3ALMAX
Poccuiickoit @enepanuu.

[TporpammMa no XumMuM Ja€T NpEACTaBICHUE O LENsIX, 0OLIel cTpaTeruu o0yueHHsl, BOCIUTaHUS U
pa3BuTHs OOydYalOMMXCS CpPEACTBAMH YYeOHOTO TMpenMeTa, YCTaHAaBIUBAeT 00sS3aTeNbHOE
IIPEeIMETHOE COZEpKAHKE, IPEAYCMATPUBAET Pacpe/IeNIEHUE €ro Mo KjaccaMm U CTPYKTYpUpPOBaHUE
[0 pasjenaM M TeMaM IPOrpaMMbl 10 XHMHUH, ONPENEISeT KOJUYECTBEHHbIE U KayeCTBEHHbIE
XapaKTEPUCTUKHU COJIEPIKaHUs, PEKOMEHYEMYIO I1OCJIE0BATEIbHOCTh U3YUEHHUS] XUMHUU C YUETOM
MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOrMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
0co0eHHOCTeH 00ydaroLMXcsl, ONpeAessieT BO3MOKHOCTH MpeAMeTa JUlsl peaau3aluy TpeOoBaHui K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTEeNIbHOW MpPOrpamMMbl Ha YPOBHE OCHOBHOI'O OOLIETo
o0pa3oBaHMs, a Takke TpeOOBaHUN K pe3ysibTaTaM OOy4YeHMs XMMHM Ha YpOBHE LieNel M3ydeHHs
npeaMeTa M OCHOBHBIX BHJIOB y4YeOHO-TIO3HABATEIBHON JESITEIBHOCTH OOYYaromerocs o
OCBOEHUIO y4eOHOTO CO/IEPIKAHMUS.

3HaHWE XUMHH CIY)XHT OCHOBOH st (OPMHPOBAHUS MHUPOBO33PEHUS OOYYArOIIETrocs, €ro
MPEJCTaBICHUN O MaTepHAILHOM €JMHCTBE MHUPA, BAXXHYIO POJb UTPAIOT (POpMUpYEMbIe XHUMHUEH
MPEJCTAaBICHNUS O B3aUMOIIPEBPAILICHHUSIX SHEPrMH M 00 3BOJIIOLMHU BELIECTB B MPUPOJE, O MyTIX
pemieHust I00aJbHBIX  MPOOJEM  YCTOWYMBOIO  pa3BUTHS  4YeJOBEYECTBA —  CHIPHEBOIA,
HHEPreTUUECKO, MUIEBON U 3KOIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.
N3y4yeHne Xxummuu:

CIOCOOCTBYET pealu3alMi BO3MOXKHOCTEM Uid caMmopa3BUTUS M (OPMUPOBAHMS KyJIbTYpPbI
JUYHOCTH, €€ o011ei 1 (PyHKIMOHATBHOW IPaMOTHOCTH;

BHOCHT BKJIa/l B GOPMUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTENW 00yUaronuxcs, HaBbIKOB
UX CAMOCTOATEIbHON yUeOHO! NesATeNIbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIIEI0BATEIbCKUX YMEHUH,
HEO0OXOUMBIX KaK B IOBCEHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHON e TENbHOCTH;

3HAKOMHUT €O CHEIM(PUKON HAyYHOTO MBILIUIEHUS, 3aKJIAJbIBAE€T OCHOBBI IIEIOCTHOTO B3IJIAJa Ha
€IMHCTBO MPUPO/IbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM ATAIIOM B (JOPMHPOBAHNUHU €CTECTBEHHO-
HAy4YHOH I'PaMOTHOCTH 00YyYaroIInuXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAayYHBIM 3HAHHIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHe 00yJaromIuXcCsl.

JlanHble HampaBiieHHs B OOyYE€HUU XMMHHM OOECHEeUMBaIOTCS CIEUU(PUKON cofepx aHUs yueOHOro
IperMeTa, KOTOpBIN SBIsSETCS MeAarornyeckd aJalnTUPOBAHHBIM OTpakeHHeM 0a30BOM Hayku
XUMHH Ha ONpeAeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OmIero o0pa3oBaHMsS OPHUEHTHPOBAH HAa OCBOEHHUE
00yYaroIUMHUCS CHCTEMBbl NEPBOHAYATIBHBIX MOHATHA XUMHH, OCHOB HEOPTaHWYECKOH XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHIH OPraHu4ecKOi XUMHH.



CtpyKTypa colep:kaHus MpoTrpaMMbl 0 XUMUU c(hopMupoBaHa HA OCHOBE CHCTEMHOTO IOAX0/1a K
e¢ msyuenuro. CojaepikaHue CKIAIbIBACTCS W3 CHUCTEMbI IMOHATUM O XMMHYECKOM JJIEMEHTE U
BCILIECTBE M CHUCTEMbl MOHATHM O XuUMHUecKol peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIUITY IOCIEAOBATEIIBHOIO Pa3BUTHS 3HAHUNW HA OCHOBE TEOPETUUYECKUX
MPEJICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonuueckoro 3akona [[. 1. MenpeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUS O CTPOCHUU aTOMA U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUS PACCMATPUBAIOTCSI HA OCHOBE SMIIUPUUECKH MOITYYEHHBIX U OCMBICIEHHBIX
(hakToOB, pa3BHBAIOTCS IOCIICIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBIMONHSSA (YHKIIUU
OOBSICHEHUS W MPOTHO3UPOBAHUS CBOHCTB, CTPOCHHSI ¥ BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOTYUYEHUS] U3yYaeMbIX BEILIECTB.

OcBoeHHe TPOrpaMMBbl M0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XUMHUYECKON
COCTABJISIIOLIEH HAay4YHOM KapTUHbI MHUpa B JIOTMKE €€ CHCTEMHOM NpPHUPOJIbl, LEHHOCTHOIO
OTHOLLIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM IO3HAaHMs B Hayke. M3yueHue XMMUU IPOUCXOJHUT C
MPUBJICYCHUEM 3HAHUH W3 paHee W3YYCHHBIX YYCOHBIX MpeaMeToB: «OKpYyKaAOMUNA MHUPY,
«buomorus. 5—7 knacce» u «Pu3nKa. 7 Kiracey.

[Ipu n3yyeHun XUMHUHM MPOUCXOIUT (HOPMUPOBAHKNE 3HAHUN OCHOB XUMHUECKOW HAyKH Kak 00J1acTu
COBPEMEHHOTO €CTECTBO3HAHMSI, IMPAKTHYECKOM JIEATEIbHOCTH YeJIOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJbTYypbl. 3agaua y4eOHOTro mpeaMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XHMHUYECKHX 3HAaHUH — BaXXHEUIIUX (AKTOB, MOHATHUH, 3aKOHOB W TEOPETUUYECKHX
MOJIOKEHUM, JOCTYMHBIX 0000IIEeHUII MHPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B
MPHUOOIICHNN K HAYYHBIM METOJIaM MO3HAHUS MPHU M3YyYEHUH BEIIECTB U XUMUYECKUX pEeaKkiui, B
GbopMUpPOBaHMM W PAa3BUTHUM TO3HABATEIBHBIX YMEHHH UM HMX TPUMEHEHHH B Yy4eOHO-
MO3HABATEIILHOW M y4eOHO-MCCIIEIOBATEIBCKON JIEITEIbHOCTH, OCBOEHUU MPaBHJI OE30MMacHOTrO
oOparieHus ¢ BEIECTBAMHU B MIOBCEIHEBHOM JKU3HH.

[Ipu M3yyeHUn XUMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsl BAKHOE 3HAYEHUE TPHOOpENH
Takue IelH, KaK:

— (opMHUpOBaHHE WHTENIEKTYaIbHO pPAa3BUTOM IJUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO PEUICHHH, CTOCOOHON alalTHPOBAaThCS K OBICTPO
MEHSIFOUIUMCS YCIIOBUSIM 5KM3HU;

—  HampaBJICHHOCTh OOy4YeHUSs Ha CHUCTEMaTHMYeCKoe NpHOOIIeHHe O0OydJaroImuxcs K
CaMOCTOSATENILHON MO3HABATEIILHON NIEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (OPMHUPYIOIIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecrieyeHHe  yCIOBUHM, CHOCOOCTBYIOIIUX NPUOOPETEHHIO  O0yYarolIMMHCS  OIbITa
Pa3HOOOpa3HOW JEeATETPHOCTH, TMO3HAHWS W CaMOTIO3HAHUS, KIIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl Pa3IMYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBanue o6mel (yHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATh M OILICHUBATH SIBJICHHS OKPYXAIOIIETO MHUpPA, HCIOJb3yS 3HAHHS W OIBIT,
MOJTy4YEHHBIE PU U3yUYEeHUU XUMUU, TPUMEHSATh UX MPHU PELIeHUH MPOOIeM B MIOBCEAHEBHON KU3HU
U TPYJIOBOH JESITEIBHOCTH;



— ¢dopmupoBaHue y O0O0y4arOmMXCs TyMAaHUCTUYCCKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHWUU I BBIPAOOTKH SKOJOTHYECKH IeJeco00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM JESATEIBHOCTA B LEISIX COXPAHEHHS] CBOErO 3I0POBbS M OKPYKAKOIIEH MNPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALUU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHTAHUIO Ha
OCHOBE YCBOEHHUS O0IIIEYEIOBEUECKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis U
HaAIMpPaBJIEHHOCTU JAJIbHEHIIEr0 00yUYeHHUsI.

MecTo y4eOHOro npeaMera «XuMusH» B y4eOHOM IIaHe

OOmee YUCIIO 4YacoB, OTBEACHHBIX I HM3YyYEHUS XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctaBisieT 136 gaco: B 8 kimacce — 68 dacoB (2 waca B Hezelnto0), B 9 kiacce — 68

yacoB (2 yaca B HEJIEIIIO).
COAEP)XAHUE OBYYEHUSA

8 KUIACC

IlepBoHa4ya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMUM B )KM3HU YeJOBEKa. XMMHUS B CUCTEME HayK. Tena M BelecTBa.
@u3nYECKUE CBOMCTBA BEMIECTB. ArperaTHoe COCTOAHUE BellecTB. [IoHsITHE 0 METOJax MTO3HAHUA B
xumud. Yncreie BemecTBa u cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CUMBOJIBI XUMHUYECKUX 3J€MEHTOB. [IpocThie u
CJIO’KHBIE BEIleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX OJJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewecTB. OTHOcUTeNnbHas aroMHas wmacca. OTHOCHUTENIbHAs MOJIEKYJIsIpHAas Macca.
MaccoBas 1011 XMMHAYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemiectBa. Mosb. MonspHas macca. B3anMoOCBs3b KOJIMYECTBA, MAcChl U 4YHCIA
CTPYKTYPHBIX eIMHUII BerlecTBa. Pacuérel mo opMynamMm XMMHUUYECKUX COSAMHEHUH.

duznyeckue U XUMHUYECKUE SIBICHUSA. XUMHUYECKas peakius U e€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMHUUYecKue ypaBHeHus. Kiaccudukanus XUMHUYECKUX peakiuil (CoelnHEeHus,
pasnoKeHus1, 3aMeleHns, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO ¢ XMMHUYECKOH MOCYy 101, paBuiIaMu paboThl B 1a00paTOpUU U MpUéMaMH OOpaIieHus
c J1abopaTopHbIM OOOpYJOBaHUEM, M3y4YeHHE M ONHCaHue (U3NYECKHX CBOICTB 00pa3loB
HEOPraHMYEeCKUX BEIEeCTB, HAOM0AeHne (PU3NUYECKUX (TIJIaBlIeHHE BOCKa, TassHUE JIbJIa, paCTUpaHHe
caxapa B CTyIKe, KHIICHHE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKAINBAHUE
MEIHON TMPOBOJIOKH, B3aUMOJECICTBHE Mela C KHUCJIOTOW) SIBIEHUMN, HaONIOJEHWE M ONMCAHUE
MIPU3HAKOB TNPOTEKAaHUS XMMHUYECKHX pEaKIUil (pas3yioKeHHe caxapa, B3aHUMOJCICTBHE CEpHOMN
KHCIIOTBI € XJopuaoM Oapusi, pasznoxkenue ruapokcuga weau (II) npu  HarpeBanuw,
B3aUMOJICHCTBHE kene3a ¢ pacTBopoM comm Menu (II), m3ydenue crmocoOOB pa3aenieHust CMecei: ¢
MOMOIIIbI0 MarHuTa, (UIBTPOBAHHUE, BBHIApUBAHHE, TUCTUUIALMSA, XpoMmarorpadus, NpoBeacHHE
OYMCTKM TIOBAapEHHOM cONM, HAONIOJICHMEe M OINHCaHHE pe3yJIbTaTOB IPOBEJICHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3/JaHUE MOJIeNeil MOJIeKyJI (IIapOCTEP>KHEBBIX ).
Baskueiilue npeacTraBuTe/ I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — aneMeHT u npoctoe BeniectBo. Haxoxaenue
KHCIIOpO/la B Mpupoje, (uU3NYecKue W XUMHYECKHe CBOMCTBA (peakiuu TopeHus). OKCHUIBI.



[Tpumenenne xucmopoga. CrocoObl MOTYYEHUsT KHCIOpoJa B JaOOpaTOPHH M IPOMBIIIJICHHOCTH.
Kpyrosopot kuciopoza B npupoze. O30H — ajutoTpornHas MoAU(UKAIUS KUCIOPOIa.

TermnoBoil  3PQexT XUMUYECKOH  peakuud, TEPMOXMMUYECKHE YpaBHEHHS, 93K30- H
SHAOTEPMHUUYECKHUE peakuuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE BO3]yXa, YCHIECHUE
napHUKOBOro 3¢ dekra, pa3pylieHre 030HOBOT'O CIIOSI.

Bogopon — snemeHT u mpocTtoe BemecTBo. Haxoxaenue Boaopoaa B MpUpoAe, (U3UYECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moxy4yeHus. KucioTsl u comnu.

Mosnsipablii 00bEM ra3oB. Pacuérel 0 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PacTBopsl. HackllieHHbIE 1 HEHACKIILICHHBIE
pactBopbl. PacTBOpUMOCTH BelIECTB B BOJie. MaccoBasi J0JIisl BEIIECTBA B PACTBOPE. XUMHUECKUE
cBoiicTBa BoJbl. OcHOBaHMS. Poib pacTBOpOB B pUPOJE U B )KU3HU ueoBeka. KpyroBopoT Bozbl B
IpUpoe. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOL.

Knaccudpukanus  Heopranmueckux  coenuHeHuid.  Oxcugel.  Kiaccupukanus — OKCHIIOB:
coneoOpasymoire (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U HecosneoOpasyromnme. Homenknatypa
okcu0B. du3nyeckue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaos.

OcHoBanus. Knaccudukanusi ocHoBaHMI: METOYN U HEPACTBOpUMEBIE OcHOBaHUS. HoMeHknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne ocCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucnot. @uznyeckue U XMUMUYECKUE CBOMCTBA
kucnot. Psan aktuBHoctn metaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa cosneii. @u3nueckue 1 XuMUUECKHe CBOMCTBa coliei. [lomydyenue comneit.
['eneTnueckast CBA3b MEXKy KJIAaCCAMH HEOPIaHUYECKUX COCTUHEHUMN.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpe/ieJIeHHe COJIep)KaHus KHUCIOpoJa B BO3JyXe, IMOIy4YeHHe, CcOOHpaHue,
pacrio3HaBaHME€ M H3Yy4YE€HHE CBOMICTB KHCIIOpOJAa, HAONIOJEHHE B3aUMOJCHCTBUS BEILECTB C
KHCIIOPOJIOM M YCJIOBUS BO3HHUKHOBEHHUS W TPEKpalleHus] ropeHus (moxapa), 03HAaKOMIICHHE C
oOpa3amMu OKCUJIOB U ONMKMCAHHUE X CBOMCTB, MOJIy4eHUE, COOMpaHNe, paclio3HaBaHUE U U3yUeHUe
CBOMCTB BoOJOpoJia (ropeHue), B3auMojeiicTBue Bomopona ¢ okcugom wmemau (II) (Bo3moxkHO
WCIIOIb30BaHUE BHUJICOMATEpPUAJIOB), HaOMIOJeHHE OOpa3lloB BEHIECTB KOJWYECTBOM | MOIb,
UCCleIOBaHNEe OCOOEHHOCTEM  pacTBOPEHHUS BEHIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPENEIEHHON MacCOBOM JOJEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJIBI C MeTallaMH (HAaTpUeM | KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIIEOBaHHE OOPa3l0B HEOPraHWYECKHX BELIECTB pPA3JIUYHBIX KIJIACCOB,
HaONo/IeHne W3MEHEHUS OKpaCKM WHIUKATOPOB B PACTBOpPAaX KHUCIOT W IIEeNouYeH, H3yueHue
B3auMoeiicTBus okcuaa meau (II) ¢ pactBopoM cepHOI KHCIOTHI, KUCIOT ¢ METaJNIaMU, PEaKIIUi
HENTpaIu3aluy, N0JyuYeHuEe HEPACTBOPUMBIX OCHOBaHMI, BBITECHEHUE OJIHOTO METalljia APYyTUM U3
pacTBopa COJIM, pEIICEHHE OHKCIEPUMEHTANBHBIX 3a7ad Mo Teme «Baxneimme Kiacchl
HEOPraHUYECKUX COCAMHEHUI».

Ilepuoauyecknii 3axkoH u Ilepumoamueckass cucrema xumu4yeckux i3jaemenros JI. H.
Menpeneesa. CtpoeHue atoMoB. XHMHYeCKasi CBf3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIE
peakuuun

[lepBrle TOMBITKK KiIacCU(PHUKAIMM XUMUYECKHX OJJieMeHTOB. [loHSATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (II€JIOYHBIE U IIEJIOYHO3EMENIbHbIE METAUIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.



Ilepnonnueckuil 3akoH. llepuommueckas cucrema xumuueckux annemeHTtoB [[. 1. Menneneesa.
KopoTkonepuonnass u umHHONEpuoaHas (opmel IleprHoauueckoil CHCTEMBI  XHUMHYECKHX
anemenToB J[. 1. Menneneesa. Ilepuoasl n rpynmnel. @PU3M4EeCKUN CMBICI IOPSIKOBOIO HOMEDA,
HOMEPOB IEPUO/Ia U TPYIIIBI dJIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX snep. M3oromnbl. OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX
obonouek atomoB TepBbIX 20 XuUMHUUYecKHX dJeMeHTOB Ilepmommyeckoit cucremsr [[. U.
MenpeneeBa. XapakTepUCTUKAa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoiyiokeHuto B I[lepmoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS paJuyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIIaM U MEPUOIaM.

3nauenue Ilepuoaunueckoro 3axkonHa u Ilepuoanueckoll CUCTEMBI XMMHUYECKHX 3JIEMEHTOB IS
pa3BUTHS HayKu U nipakTuku. [[. . MeHeneeB — yu€HbI U TpaXKJaHVH.

Xumuyeckasi cBs3b. KoBaneHTHas (moyisipHasi U HEMOJSPHAs) CBSA3b. DJIEKTPOOTPHUIATEIHLHOCTH
XUMUYECKUX 3JIEeMEHTOB. VIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl oOkucieHus Hu
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE THMIpPOKCHIA LIMHKA C
pacTBopaMH  KHUCJIOT M  LIEJIOYEH, NPOBEIACHHE ONBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUIl (TOPEHHE, PEAKIIUU PA3JI0KEHUS, COSIUHEHMUS).
Mescnpeomemnuie ceazu

Peanuzanus MeXnpeIMETHBIX CBA3EH NPU MU3YYEHUH XMMHHU B § KJIACcC€ OCYILUECTBISETCA 4epe3
WCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHA, TaK W TOHATUN, SBISIOIINXCS
CUCTEMHBIMH JIJIS1 OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATH: Hay4HBIH (DaKT, THIIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CUHTE3,
KJaccupUKalys, MNEepUOAUYHOCTb, HAOIIOACHHE, HKCIIEPUMEHT, MOJAEIUPOBAaHUE, H3MEpEHHUE,
MO/JIETIb, SIBJICHUE.

®duznka: Marepusi, aroM, 3JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJINJ, U30TOMBI, PATUOAKTUBHOCTb,
MoOJIEKYyJIa, JIEKTPUUECKUN 3aps], BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
¢u3nyecKkre BEIMUMHBI, €IMHULBI H3MEPEHHsI, KOCMOC, TUTaHeThI, 3BE3b1, COoNHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpalbl, TOPHbIE MOPOJIbI, IOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkus

Ilepnonnueckuit 3akoH. llepromnueckas cucrema xumuueckux snemeHToB [[. 1. Menneneesa.
Crtpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kajus, KaIblUs M UX COCIUHEHUI B COOTBETCTBUHU C IIOJOKEHUEM DJIEMEHTOB B
Ileprognyeckoii cUCTEME U CTPOEHHEM X aTOMOB.

CrpoeHue BellecTBa: BUABI XUMUYECKON CBSI3U. THIIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILLECTBA OT THUIA KPUCTAIUNINYECKON PEILIETKH U BUAA XUMUYECKOMN CBS3H.



Knaccudukanus m HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XMMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3jIM4HbIM KJlaccaM HEOPraHWYECKUX COEIMHEHUM, TIEHETHYECKas CBS3b
HEOpPraHUYECKUX BEILECTB.

Knaccupukamuss XUMHUYECKMX pEAKIMHA [0 pa3IMYHbBIM NpU3HaKaM ([0 YHCIYy W COCTaBy
YYaCTBYIOUIMX B PEaKLUU BEIIECTB, IO TEIJIOBOMY 3(h(EKTy, M0 U3MEHEHHIO CTENEHE OKUCICHUS
XUMHYECKHX AJIEMEHTOB, TI0 00OpaTUMOCTH, [0 YYACTHIO KaTajau3aTopa). IK30- U SHI0TEPMHUYECKHE
peakuu, TepPMOXUMUYECKUE YPABHEHUSI.

[TonsiTre o ckopocTu XuMHueckoi peakuuu. [Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusix. [IoHsATHE O TOMOreHHBIX U FeTEpOreHHbIX peakuusax. [lonsatue o karanuze. Ilonstue o
XUMHUYECKOM paBHOBecHH. DaKTOPBI, BAUAIOLIME HA CKOPOCTh XUMUYECKOW PEAKIIMU U TIOJIOKEHUE
XMMHYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMM,  DJIEKTPOHHBIA  OajaHC  OKUCIUTENBHO-
BOCCTAHOBUTENBHON peakiuu. CocTaBlI€HUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTIONb30BAaHUEM METO/1a JIEKTPOHHOT0 OaaHca.

Teopust 37IEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAlMU BEIIECTB C PA3jIM4YHBIMM BHJIAMH XUMHUYECKON cBsi3u. CreneHb
nucconuanuu. CUIIbHBIE U CJIa0bIe SJICKTPOJIUTHI.

Peaknmu wnoHHOTO OOMEHa. YCIIOBUS TPOTEKAaHUS pEaKIUii HOHHOro OOMeHa, NOJHBIE U
COKpalI€HHbIE HMOHHBbIE YypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHM U coyiel B CBeTe
MpEeACTABICHUI 00 IEKTPOIIUTUUECKON uccormanuu. KauectBenHbie peakiiui Ha HOHBL. [loHsaTue
0 TUJPOJIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIECTB — METAIOB U
HeMeTalsioB (rpadura W anMasa), CIOXKHBIX BEHIECTB (XJIOpHIa HaTpus), HCCIEIOBaHUE
3aBHUCUMOCTH CKOPOCTH XHUMHYECKOM pEaKkUMd OT BO3ACUCTBUSA pPa3IMYHBIX (aKTOPOB,
HCCIIEIOBAaHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, Ipoliecca JUCCOLMALUU  KHCIOT,
miesnoueid M cojeil (BO3MOXHO HCIIOJIb30BAHHWE BHJEO MAaTEpHUAJIOB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOUINX MPU3HAKK TNPOTEKaHUs peakuuidé HOHHOTO oOMeHa (oOpa3oBaHME OCAJKa,
BbIIEJICHUE Ta3a, OOpa30BaHME BObl), OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaklUuil (TOpeHHe, peaklMH pas3lioKeHUs, COEJAMHEHHs), pPaclo3HaBaHUE
HEOPraHWYECKUX BELIECTB C TIOMOINBIO KAayeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTaibl 1 HX COeJUHEHHSA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucienusa. CtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XHMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJEHCTBHE C MeTalUlaMHM, HEMeTaJlJlaMH, LIeJIouaMu).
XnopoBoaopod. CossiHasg KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MPUMEHEHHuE. [leiicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHM3M 4eJIoBeKa. BaxHeWlnue XJIOpUAbl M MX HaXO0XKJIECHUE B
IIPUPOJIE.

OO6mras xapakrepucTuka 3meMeHToB VIA-rpynmnbl. OcOOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerneHu okucieHus. CTpoeHne M pU3NYECKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEpHI.
AnoTpornHbie MOAM(PUKAIIMK KUCIOPOJa M cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOpO,
CTpoeHHe, (pu3nuecKkue U XUMUdeckue cBoMcTBA. OKCHABI Cephbl KaK MPEACTaBUTEIN KUCIOTHBIX



okcunoB. CepHasg KuCIOTa, (PU3MYECKHE W XMMHUYECKHE CBOWCTBa (OOIIME KaK IpeICTaBUTEIS
KJlacca KUCIOT M crenudpudeckue). XUMUYECKHe PEaKiiy, JIS)KAIIHe B OCHOBE MPOMBIIIICHHOTO
criocoba TOMydYeHUs: CepHOU KHUCIOThL [IpuMeHeHue cepHOd KUCIOTHL. CONM CEpPHON KHUCIIOTHI,
KayecTBEHHasl peakius Ha cynbdar-uoH. Haxoxaenue ceppl W €€ COEAMHEHUI B TpPUPOE.
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOWIEH cpeapl COEAMHEHUSMH cepbl (KHUCIOTHBIE JOXKAH,
3arpsA3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 NMPel0TBPAILEHHS.

OOwast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTENEHU OKHUCIIEHUs. A30T, pacnpoCTpaHEHHE B MPUPOAE, (pU3MUECKHE U XUMHUYECKUE CBOMCTBA.
KpyroBopot a3ora B npupoae. AMMHaK, ero (pu3nyecKkue U XUMHUYECKUE CBOMCTBA, MOIYyYCHHE U
npumeHenne. Conu aMMOHMA, HMX (U3MYECKHME M XUMHYECKHE CBOWMCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakiusi Ha HMOHBI aMMOHHS. A30THas KHCIOTa, €€ IMoJydyeHHe, (U3NYecKue Hu
XMMHAYECKHE CBOMcTBa (OOIIME Kak TMPEeNCTaBUTENsl Kilacca KUCIOT M CIEHU(PHUECKUE).
Vcnonb30BaHue HUTPATOB U COJICH aMMOHHUSI B Ka4eCTBE MMHEPAJIbHBIX yA100peHUH. XUMHUYecKoe
3arps3HEHUE OKPYXKarolleil cpeibl COEqMHEHUAMU a30Ta (KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3IyXa,
MOYBBI U BOJIOEMOB). Docdop, ammorponHbie Moaudukanuu Gocdopa, Guznyeckne 1 XUMUUECKHE
cBoiictBa. Oxcupa docdopa (V) u dochopnas kucnora, puU3MYecKue U XUMUUYECKHUE CBOMCTBA,
nonyyenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAILHBIX YAOOPEHH.

OO6mas xapaktepuctuka 3nemMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHBIC
CTETIEHH OKHCJICHUSA. YTIIEPOA, aLUIOTPONHBIE MOIM(HUKAIMU, PACHPOCTPAaHEHUE B TIPUPOJE,
¢busnveckne W XUMHYECKHe cBoiicTBa. Axcop6ums. Kpyrosopor yriepoga B mpupoxae. OKcuabl
yriepoja, ux pu3nuecKue 1 XuMHYECKUe CBOICTBA, AeHCTBUE HA KUBbIE OPraHU3MBI, IOJYyYEHHUE U
IpUMEHEHHE. DKOJIOTHYecKue MpobieMbl, CBs3aHHbIE C okcuaoMm yriepoaa (IV), rumoresa
r7100albHOrO MOTEIUICHUsT KJIMMaTa, MapHUKOBBIA 3¢ ¢dekT. YroipHas KUCIOTa U €€ COiH, MX
¢u3nyeckue M XMMUYECKHE CBOMCTBA, MOJydeHHE M TNpuUMeHeHHe. KauecTBeHHas peakius Ha
KkapOoHaT-uoHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35IHCTBE.

[lepBoHayambHBIC TIOHATHS 00 OPraHWYECKHX BEIIECTBAaX KaK O COEAMHEHUSX yriepoja (MeTad,
9TaH, JSTWIEH, alleTUJIeH, STaHOJ, IJIMIEPUH, YKCyCHas Kuciora). llpupoaHbple HCTOYHUKU
YIJI€BOOPOAOB (Yrofib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHI UX NepepaboTku (O€H3UH), UX pOJIb B
ObITY M TNpoMBIIUIEHHOCTH. [loHATHE O OMONIOTMYECKHM Ba)KHBIX BEIECTBAaX: >KHUpax, Oenkax,
yIJIeBOAAX — M MX pPOJIM B JKU3HU YeJoBeKa. MaTepualbHOE €IMHCTBO OPraHMYeCKUX U
HEOPraHUYeCKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckre M XMMHUYECKHE CBOMCTBA, MosiydeHHEe U NpuMeHeHHe. CoeauHeHUs
KpeMHusi B npupoje. O6mue npenacraBieHus o6 oxcuae kpemHus (IV) um kpeMHHEBON KuUCIOTe.
Cunukarel, WX HCIOJNB30BaHWE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIme CTpouTenbHbIE
MaTepuasbl: KepamMHKa, CTeKJI0, LEeMEeHT, OeToH, kene3o0eToH. Ilpobrmembr Ge3omacHoro
WCTIOJIH30BaHUS CTPOUTEILHBIX MaTEPUAIIOB B TIOBCETHEBHON JKU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTBHI, MpPOBEACHUE
KayeCTBEHHBIX pEaKIMii Ha XJIOPUI-MOHBl U HAOJIOJCHHE MPU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpaxkaromue (uU3NYecKue W XMMHUYECKHE CBOMCTBA TaJOreHOB M HMX COEJUHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BHJEOMATEPHANIOB), O3HAKOMJIEHME C 0O0pa3laMu XJIOPUJOB (TaJIOT€HU[IOB),
O3HaKOMJIEHHE ¢ oOpasumaMu ceppl M €€ COEeIUHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE



BUJCOMATEpPHAIOB), HAOIMIOAGHHWE  TMpolecca  OOyriIMBaHMS — caxapa IOJA  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3yYCHHE XMMHUYECKUX CBONCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakUuu Ha Cynb(haT-MoH W HaONIOJICHHE NpU3HaKa e
MPOTeKaHMs, O3HAKOMJICHHE C (M3WYECKHMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeIMHEHHUU
(BO3MOXHO HCIIOJB30BAaHUE BUICOMATEPUATIOB), OOpa3liaMHu a30THBIX U (HOCHOPHBIX yIOOPCHHIA,
MoJIy4eHue, COOMpaHue, pacro3HaBaHue U U3yueHHE CBOWCTB aMMHUaKa, IPOBEJCHIE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBIE
KOHILEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHHE BUIECOMATEPUATIOB),
M3y4eHHe MoJeNiell KPUCTANTMYECKUX pPemIETOK anMasa, rpaduta, QysuiepeHa, 03HaAKOMIICHHE C
MPOIIECCOM  aIcCOPOLMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIAEM M yCTPOHCTBOM
MPOTHBOTa3a, MOJy4YeHHe, coOMpaHue, pacro3HaBaHWE M W3YYEHHUE CBOMCTB YIJIEKHCIOrO Tasa,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT W CHIIMKAT-UOHBI U H3Yy4YE€HUE MPU3HAKOB HMX
MPOTEKaHUs, O3HAKOMJICHME C NPOAYKLUHUEW CHJIMKATHOM IPOMBIIIJIEHHOCTH, pPEIICHHE
SKCIEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxxHelnme HeMeTaulbl U X COEAUHEHUS».

MeTtasiibl M X COCAUHECHUS

OO0mas XxapakTepUCTUKa XMMHYECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAaHWUU MX IOJIOKECHHS B
[lepnonnueckoir cucreme xmMmuueckux avieMeHToB [I. M. MenpeneeBa M CTpOEHUS aTOMOB.
CrpoeHue MeTauioB. Merauinyeckass CBSI3b M METaUIMYECKash KPUCTAJUIMYECKas PpEelIETKa.
DNEeKTPOXUMHUYECKUN Psifi HANpPsDKEHHH MeTaioB. (Du3nueckue W XHMHUYECKHE CBOMCTBA
MeTtaiioB. OOume crnocoObl moiayyeHus: MetaioB. IloHATHE O KOppO3MM METaIOB, OCHOBHbIE
crocoObl 3amuThl UX OT Kopposuu. CmnaBel (CTanb, YyTyH, IIOPATIOMHUHHM, OpoH3a) U UX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{emounble MeTayibl: mosioxkeHue B llepuogumueckoit cucreme xumuueckux snemeHtoB J[. .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXKACHHUE B IpUpoe. PU3NYECKUE U XMMUUYECKHE CBOMCTBA
(Ha npumepe Hatpus U Kamusi). OKCHJIBI U THAPOKCUIBI HaTpUs U Kaius. [IpuMeHeHne menouHbIx
METAaJUIOB U UX COECIMHECHHM.

[[{erouHO3eMENBbHBIE METAJUIBl MArHUW W KajbUui: moJiokeHue B Ilepmonnueckoi cucreme
xuMHu4ueckux snemeHtoB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HAXOXKJICHHE B MPHUPOJE.
Ou3nYecKue M XUMHYECKHME CBOMCTBA MarHus M Kajablus. BaxHeWline COCOUHEHHS KaJbLIMs
(oxcua, rTuaApoKCcU, con). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHs.

AmomuHuii: nonoxenue B Ilepuonnueckoit cucreMe xumudeckux snnemeHToB . . Menneneesa,
CTPOEHHME aTOMa, HaxoxAcHHe B mnpupoae. dusnueckue M XUMHUYECKUE CBOMCTBA AJTFOMUHUS.
AmdorepHbIe CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHHUSL.

Kene3o: nmonoxkenue B Ilepronnueckon cucreme xumuueckux snnemeHToB [[. M. Menneneesa,
CTpOEHHE aTOMa, HaxoXxJAeHue B npupoze. Gusnueckrue u XuMHYecKrue cBOMCTBA xkene3a. OKCUIbl,
ruapokcuabl v conu xenesa (I11) u xxenesa (I1I), ux cocras, cBoiicTBa U Mmosy4eHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE € O0pasllaMM METaUIOB U CIJIaBOB, UX (DM3MYECKMMM CBOMCTBAMH, H3YUYECHHE
Pe3yJIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJCIHCTBUS OKCHJA KalblUd M HaTpus C BOJOM (BO3MOXKHO  HCIIOJIB30BAHHE
BUJICOMATEPHAJIOB), MCCIEOBAaHUE CBOWCTB JKECTKOM BOABI, Ipollecca TOPEHUs Kele3a B
KHCIIOpo/ie (BO3MOXKHO HCIOJIb30BAHKE BHIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHusl, Kajablus, aqlOMUHuUs, nuHKa, *kene3a (II) u xenesa (III), menn (I1),



HaOJIOZCHNE U ONMHMCAHUE MPOILECCOB OKPAIIMBAHMS IUIAMEHM MOHAMH HATPHs, KalIui M KalbLUs
(BO3MOXKHO HCIOJIB30BAaHKE BUICOMATEPUANIOB), UCCIIEA0BAaHIE aM(pOTEPHBIX CBOHCTB THAPOKCHIA
QTIOMUHUS U THAPOKCHUJIA IIMHKA, PEIICHHE SKCIEPUMEHTAJIBHBIX 3a7ad nmo Teme «Baxkueliue
METaJUIbl U UX COCIUHEHUS.

XuMHs 4 OKpYsKamoas cpeaa

BemectBa 1 MaTepuansl B IOBCEAHEBHOM KHU3HU YejoBeka. bezomacHoe ucmnoiab30BaHUE BEIIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.
XUMHYECKOe 3arpsi3HEHHE OKpy’Karollell cpeabl (mpelenbHas JOMyCTUMasi KOHLEHTpalus
Bemiects, nanee — [1JIK). Ponb Xumuu B pemieHuu 3K0JIOTHISCKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHaIoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIC MaTEPHAIIBI).
Mesxicnpeomemmuuie ceasu

Peanuzanusi MEXNpeAMETHBIX CBA3C€H MPU U3YYEHUU XMMHH B 9 KJlacce OCYIIECTBISETCA 4epes3
WCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHA, TaK W TOHATUN, SBISIOIINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3, CUHTES,
Kinaccu(uKkanusi, MEePHOAMYHOCTh, HAOIIOJCHHUE, OSKCIIEPHUMEHT, MOJCIMPOBAHUE, H3MEPEHHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTIOT S, MATSPHAIIBI.

®dusnka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAIMOAKTUBHOCTbD,
MOJIEKYJa, 3JIEKTPUYECKUM 3apsij, NPOBOJHUKH, MOIYINPOBOJHUKH, AUDIEKTPUKHU, (POTOIIEMEHT,
BEIIECTBO, TeNo, O0BEM, arperaTHOe€ COCTOSHHME BEIIEeCTBA, Tra3, pacTBOp, PacTBOPHUMOCTb,
KpUCTAJTTNYeCcKasi petérka, CIiiaBbl, (U3NYECKUE BEIMYUHBI, SIUHHUIIBI U3MEPEHUS, KOCMHUECKOE
MIPOCTPAHCTBO, IIAaHETHI, 3BE3/1b1, COJHIIE.

buonorust:  dorocuHTe3, nabIxaHue, Ouocdepa, HIKOCHUCTEMa, MUHEPAIbHBIE YAOOpPEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE IOPOAbI, MOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHS IPOrpaMMbl OCHOBHOI'O O0IEro 00pa3oBaHus JTOCTUTAIOTCS B
X0e O6y‘~I€HI/I$[ XUMHHU B €AUHCTBEC y‘~I€6HOI\/'I M BOCIIMTATECIILHOU JACATCIIBHOCTH B COOTBETCTBHUU C
TpaaAUuIIUOHHBIMHU pOCCHfICKHMH COINUOKYJIbTYPHBIMH W OYXOBHO-HPAaBCTBCHHBIMU ICHHOCTSIMU,
NPUHATHIMU B OOIIECTBE MpaBUIaMH M HOpPMamH TOBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAaMOPa3BUTHSI U COLUATN3ALMH 00yUYarOIIUXCSl.

JIMYHOCTHBIE pe3yNIbTaThl OTPa)XKal0T T'OTOBHOCTb OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMNA U PACIIMPEHUE OIMbITA AEATEILHOCTU HA €€ OCHOBE, B TOM
4HCJIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIECHHOCTHOTO OTHOIIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HacJI€eAu, IIOHUMaHUsA 3HA4YCHUA XUMHYECKOH HAayKHM B JXWU3HH COBPEMCHHOTO O6HIGCTBa,



CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW HH(OpMaIeid O MepeoBbIX TOCTIXKEHUSX M OTKPBITHIX
MHUPOBOW U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MHpa
M 00I1IeCTBA;

2) rpakIaHCKOI0 BOCIIUTAHMS:

IPEJCTaBICHNUS O COLUAIBHBIX HOPMAxX M MpaBUIIaX MEXJIMYHOCTHBIX OTHOIIEHUI B KOJUIEKTHUBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO II0JIE3HOW, Yy4eOHOMCCIIeN0BaTEIbCKOM,
TBOPYECKOM M JPYIMX BMJAX JEATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM
NESTeIbHOCTH TPH BBIOJHEHUN Y4YeOHBIX, IO3HABATENIbHBIX 3ajlay, BBINOJHEHUHM XUMHUYECKHX
9KCIIEPUMEHTOB, CO3J1aHUM Y4E€OHBIX IIPOEKTOB, CTPEMJIEHHS K B3aUMOINOHMMAHHUIO U
B3aMMOIIOMOIIH B IIPOIIECCE ITOM yueOHOM J1eITeNbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEACHUE
U TIOCTYNKHU CBOUX TOBApHILEH C MO3ULUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSA:

MHUPOBO33PEHUYECKHE MPEICTABICHUSI O BELIECTBE U XMMHUYECKOM peaklMu, COOTBETCTBYHOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOIIME OCHOBY Ul NMOHMMAHUS CYIIHOCTH
Hay4YHOM KapTHUHBI MHUpA, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOJBI,
B3aMMOCBSA35IX YEJI0BEKA C IPUPOJIHOM CPEIOi, O POJIU XMMHUH B IIO3HAHNU ITUX 3aKOHOMEPHOCTEH;
MIO03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA TOJyYeHUE HOBBIX 3HAHUN 110 XMMHUHU, HEOOXOIUMBIC
Ui OOBSICHEHUS] HAOII0JJaeMbIX TPOIECCOB W SIBICHUH, MO3HABATEIbHON, WH(POPMALMOHHON W
YUTATEIbCKOMN KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAaMOCTOSITENIbHON pabOThl ¢ yUeOHBIMU TEKCTAMH,
CIPAaBOYHOW  JINTEPAaTypoH, JOCTYNHBIMH TEXHHUYECKUMH CpEICTBAaMHU HH(POPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHI0O M IO3HAHHUIO, JII0OO3HATENBHOCTh, T'OTOBHOCTh M CHOCOOHOCTh K
caM000pa30BaHMI0, MPOEKTHON M HCCIIEAOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B lalbHEHIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH »H3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3I0POBbIO, YCTAHOBKH Ha
3I0pOBbIM  00pa3 ’KM3HM, OCO3HAHWE TIOCIEACTBUA M HENPHUSATHE BPEAHBIX IPHUBBIYEK
(ymoTrpebOyieHusi ajKorojii, HApKOTHUKOB, KYpEHMs), HEOOXOJUMOCTH COOIIOJACHHSI MPaBUI
0€301acHOCTH IPU OOPAIIEHNH C XUMUYECKHMH BEIIECTBAMH B OBITY U peasibHON KU3HU;

5) Tpy10BOro BOCIIUTAHUA:

UHTEpeC K MPAaKTUYECKOMY M3YUYEeHHIO Mpodeccuil 1 Tpyia pa3InyHOro poja, yBakeHHe K Tpyay U
pe3ysbTaTtaM TPyAOBOH IEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUN
[0 XHMMHH, OCO3HAaHHBIH BBHIOOP HMHAMBHUIYabHOM TPAeKTOPUU NPOIOKEHHS 00pa3oBaHUs C
y4€TOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOILECTBEHHBIX HMHTEPECOB H
moTpeOHOCTEH, YCIENTHON MPOPECCHOHATBHON JIEATETLHOCTH M Pa3BUTH HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBAThCS B MPO(ecCHOHAIBbHOI cpee;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTHUECKH 11eJIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMile, OCHOBE €&
CYLIECTBOBaHMS, TOHUMaHKUE [IEHHOCTH 3/I0pPOBOTO M 0e30macHOro odpasa >KM3HM, OTBETCTBEHHOE
OTHOIIECHHE K COOCTBEHHOMY (PU3MUECKOMY M TICHUXHUYECKOMY 3J0POBBIO, OCO3HAHUE LIEHHOCTH
coOroieHHsl MpaBUil OE30MacHOr0 MOBEIEHUs MPH paboTe ¢ BELIECTBAMU, a TaKXKe B CUTYalIUsX,
YIPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;



CIIOCOOHOCTH TPHUMEHSATh 3HAHUS, MMOJy4aeMble MPU HM3YyUYEHUU XUMHUHU, JUIsl PEIICHUS 3ajad,
CBSI3aHHBIX C OKPYXAWUIEd MPUPOJAHON CpENoW, Il IOBBILICHUS YPOBHS 3KOJOTHMYECKOMN
KYyJIbTYPBI, OCO3HAHHS TJIOOATBLHOTO XapaKTepa SKOJIOTHYECKHX MPOoOJIeM U IMyTel WX pemieHUus
IMOCPEACTBOM METOJIOB XHMHH, DKOJOTMYECKOIO0 MBILIJIEHUS, YMEHUS PYKOBOJCTBOBATbCS UM B
[M03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeAMETHBIX pe3yJbTaTOB  BBIACNISIOT 3HAYUMBIE s (OPMUPOBAHUS
MHUPOBO33PEHHUs OOIIEHAay4YHbIe MOHITHUS (3aKOH, TEOpHs, NMPUHLMII, THUMOTe3a, (PakT, cCHUCTeMa,
MIPOLIECC, AKCIIEPUMEHT U JIPYroe.), KOTOPHIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax W MO3BOJSIOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HAy4yHOM KapTHHE MHpA, U YHHUBEpCAJIbHbIC Y4YeOHbIC ACHCTBUA (TMO3HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYISITUBHBIC), KOTOPBIE OO0CCIEUUBAIOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCaIbHbIE Y4eOHbIe 1eHCTBUS

Ba3oBble jjornueckue AeicTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUMN: PACKPHIBATH
CMBICII XUMHUYECKUX MOHATUM (BBIACIATh UX XapaKTepPHBIC NMPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b
C IPYTUMU TIOHSTHSIMH), UCTIOIH30BATh TOHATHUS IS OOBSICHEHUS OTICIBHBIX (PAKTOB W SIBJICHUM,
BEIOMpATh OCHOBAaHUS W KPUTEPHUH JUTSI KiIacCH(PHKAIMM XUMHUYECKUX BEIIECTB U XUMHYCCKHX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTaMU H3Y4YCHHS, CTPOUTH
JIOTUYECKUE pacCyXKACHHs (MHIYKTHBHBIC, ACTyKTHUBHBIC, MO aHAJOTHM), AeNaTh BBIBOJABI U
3aKJIIOYEHUS;

yMEHHE TMPUMEHSATh B IMpoliecce TO3HAHMSI TMOHATHS (IIpeIMETHbIE U METalpeAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIONb3yeMble B XUMHUHU, MPeoOpa3oBBIBATH IMIUPOKO
MpUMEHsIeMble B XMUMHUHU MOJETbHBIC TMPEICTaBICHUS — XUMHUYECKHH 3HAaK (CHMMBOJ DJEMEHTA),
XUMUYecKas QopMyia ¥ YpaBHEHHE XHMHUYECKOW peakIMd — TpPH pelIeHud y4eOHOo-
MO3HABATENIBHBIX 3a/1a4, C YUETOM ATUX MOJEIBHBIX MPEICTABICHUN BBIABIATh U XapaKTEPU30BaATh
CYIIIECTBEHHBIC MPU3HAKU M3YYAEMBbIX OOBEKTOB — XUMHUUYECKHX BEIIECTB M XMUMHUUYECKUX PEaKIIHi,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, PUYNHHO-CIICJICTBEHHBIE CBS3U U MTPOTUBOPEUHS B U3yUaEeMbIX
MpoLEecCax U SABICHUSX.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA:

YMEHHME HCIIOJb30BaTh MOCTABJICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMUSA, 4 TAKXKE B
KauecTBE OCHOBBI i1 (DOPMHPOBAHHS THUMOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OmbITa 10 IUJIAHUPOBAHUIO, OpPraHU3AlMM MW TPOBEICHUIO YUYEHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 XOJIOM IPOIlECcca, CAMOCTOSITENHFHO MPOTHO3UPOBATH €T0
pe3yabTaT, GOpMyIupoBaTh OOOOIIEHHWS ¥ BBIBOJIBI 1O pe3yjbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIETIOBAHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMEHHE BBIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IHMYHBIX BHAOB U (HOpM
MpPEACTABICHUS, IMOIYYaeMyK0 M3 pa3HbIX MHCTOYHUKOB (HAYYHO-TIOMYyJsIpHAs JUTeparypa
XUMHUYECKOTO COJIep)KaHUsl, CIIPaBOYHBIE TTOCOOUs, pecypchl MHTepHETa), KPUTHYECKH OIEHUBATH
MIPOTHBOPEUYUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE TMPUMEHSITh pPa3IWYHbIE METOIBI W 3alpoChl MPU TOHWCKe W oTOope uHbopmammu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JUISI BHITIOJHEHUS Y4eOHBIX M TMO3HABATEIHHBIX 3a/1a4
ONpeAeNEHHOr0 THIIA, NPHOOPETEHHE OIbITa B O0JACTH HWCHOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJIEHUE KYJIbTYpOH aKTHBHOI'O MCIIOJIb30BAHMS PA3TMUHBIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMaJbHYIO (OpMy Mpe[cTaBlICHUs
nHbOpMallUM M WUIIOCTPUPOBATh pEIlaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumMu popmamu rpaduKy ¥ ©X KOMOMHAITUSMU;
YMEHHE HCII0Ib30BaTh U aHAJIM3UPOBATH B Mpoliecce yueOHON U UCCIIe0BATENbCKON A TebHOCTH
MH(OPMALIMIO O BIUSHUU MPOMBIIICHHOCTH, CETLCKOTO XO3SWCTBA M TPAHCIIOPTAa HA COCTOSHUE
OKpY>Karolle NPUPOJIHON CPEBI.
KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:
YMEHHS 3a/1aBaTh BOIMPOCH! (B Xo0je nuanora u (WIM) JAUCKYCCHH) TIO CYHIECTBY OOCYKIaeMoi
TeMbI, (GOPMYITHPOBATH CBOU MPEIIOKEHHS OTHOCUTEIHHO BHITIOJTHEHUSI IPEATIOKEHHOM 3a/1a4H;
YMEHUS MPEICTaBIATh IOJYyYEHHBIE pe3yJbTaThl I1O3HABATEIbHOM JEATEIBHOCTH B YCTHBIX M
MUCBMEHHBIX TEKCTax; JejlaTb [PE3CHTALMIO0  pPE3yJIbTaTOB  BBIINOJHEHHUS  XHMHUYECKOIO
JKCIIEpUMEHTa (J1abopaTOpHOro OMbITa, J1a00opaToOpHOM pabOThl MO MCCIEJOBAHUIO CBOWCTB
BEIIECTB, yIEOHOTO MPOCKTA);
YMEHHUSI y4e€OHOro COTPYJHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IIO3HABaTEIbHON U
HCCIIEIOBATENbCKOM JESTEIbHOCTH NPU PELIEHUH BO3HUKAIOLIUX MPOOJIEeM Ha OCHOBE yuéTa 00X
MHTEPECOB U COrJacoBaHUs MO3ULUN (0OCYKIEHHS, OOMEH MHEHMSIMH, «MO3TOBBIE ILTYPMBbD»,
KOOPJAMHALIMS COBMECTHBIX JIEUCTBUH, ONPEAEICHUE KPUTEPUEB 110 OLIEHKE KAYeCTBA BBIIIOJIHEHHOU
paboTsl U ApyruUe).
PerynsiTuBHbIe yHUBEpCAJIbHbIC YUeOHbIC 1eliCTBUA:
YMEHUE CaMOCTOSITEIbHO ONpPEAeNsATh LEIu JACSITeNbHOCTH, IUJIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENILHOCTD, BRIOMpATh Hanboee
s dexTuBHBIC CITOCOOBI PEIICHHS YUeOHBIX U MTO3HABATEIbHBIX 3aa4, CAMOCTOSITEIFHO COCTABIIATh
WA KOPPEKTUPOBATHh MPEIJIOKEHHBI AJITOPUTM JIECUCTBUU MPHU BBINOJIHEHUN 33JaHUNA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIEHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3ysibTaTa 3asBIIEHHOM 1€, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEIJlaraéMble B YCIOBUU 3aJaHUN.
HPEIMETHBIE PE3YJIbTATDBI
B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 00SI3aTENIBHOTO COJEPKAHUS, YCTAHOBICHHOTO
JTaHHOU QenepanbHO pabodeld MporpamMMoi, BBIAENISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAYYHBIE
3HAHUS, YMEHUS U CTIOCOOBI NEUCTBUH, crienndrueckue 1t IpeIMETHON 001acTh « XUMUS», BUIBI
NEeSTeIbHOCTH IO IOJIyYEHHUI0O HOBOTO 3HAHUSA, €ro MHTEpHpeTanu, [peoO0pa3oBaHUI0 U
MPUMEHEHUIO B PA3TMYHBIX YIYCOHBIX M HOBBIX CUTYAIIHSX.
K xoniy oOyuenust B 8 kiiacce npeaMeTHbIEe pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh
c(hOPMHUPOBAHHOCTH Y 00yUaIOIUXCS YMEHHI:
®  PACKpPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS ),
BaJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHasi M MOJEKYJsipHas macca, KOJIMYECTBO BEILIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBas JOJsS XUMHUYECKOrO »BJEMEHTa B COEJUHEHUH,
MOJIIPHBINA 00bEM, OKCHJI, KUCIOTa, OCHOBAHHE, COJb, JIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb



OKHCIICHHS, XUMHYECKas peaklus, KiIacCU(UKalus peakiHid: peakuu COeAUHEHUS,
peaKIy pa3iokKeHus, Peakuy 3aMeIIeHUs], peakui 0OMeHa, IK30- U IHIO0TEPMUYECKHE
peaKiuu, TEIUIOBOM YPPEKT peakiuu, Aapo aToMa, FIEKTPOHHBIA CIIOW aroma, aTOMHast
opOuTanp, paguyc aTomMa, XUMHUYECKas CBS3b, MOJSApPHAS W HEMOJApHAs KOBaJICHTHAas
CBA3b, HOHHAsl CBS3b, WOH, KATHOH, AaHHUOH, pPACTBOpP, MAaccoBas JOJs BELIECTBA
(mpoleHTHAas KOHILEHTpaLKs) B paCTBOPE;

®  JWUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHUI U NPHUMEHSTH 3TH
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

®  CIOJIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY Ui COCTaBi€HHUS (OPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

®  OmpeneNniaTh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COCAWHEHHSX, CTEICHb
OKHUCJIEHHS DJJIEMEHTOB B OMHApPHBIX COEAMHEHHUSAX, IPUHAAJIECKHOCTh BELIECTB K
OTIpeNIeIEHHOMY  KJIacCy COCOMHEHWH 1o ¢GopMysiaM, BHJI XHUMHYECKOW CBS3H
(xoBaJIGHTHAsl M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e  packpsiBaTh cMbIca [lepuoguueckoro 3akona JI. . MenaeneeBa: 1€MOHCTPUPOBATH
MIOHMMaHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX D3JIEMEHTOB OT HX
nosioxkeHus B Ilepuoauueckoll cucTemMe, 3aKOHOB COXpPaHEHMsI MAacChl BEILECTB,
MIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs], 3aKOHA ABOraipo;

e ONUCHIBAaTh M XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuonnyeckoil crcTeMbl
XMMHUYECKHUX DJIEMEHTOB: pa3jiuyaTh HOHSTHUS «rjaBHas noArpynmna (A-rpynma)» u
«mmoboyHas moxarpynmna (b-rpymma)», Maneile u OoJBIIME TIEPHOABI, COOTHOCUTH
o0o3HavYeHHsI, KOTOpble uMerTcs B Tabnuie «llepmomuyeckas cucteMa XUMHYECKHX
snemenToB JI. W. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKHX OSJIEMEHTOB (COCTaB M 3apsaj sapa, oOlee 4YHUCIO 3JIEKTPOHOB U
pacripeielleHue UX 110 3JIEKTPOHHBIM CII05M);

e iaccuuUUpPOBaTh  XMMHUYECKHE  DJIEMEHThl,  HEOPraHWYECKHE  BEIECTBa,
XMMUYECKHE peakiuu (IO YHMCIy M COCTaBy YYAacTBYIOIIMX B PEAKLUH BEIIECTB, IO
TeII0BoMY 3 (heKTy);

®  XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIAaCCOB,  TOATBEp)KAAas  ONMCAHME  TNPUMEPAMH  MOJEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

®  IIPOTrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUI B PA3JIMYHBIX YCIOBUSIX;

®  BBIYNCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYHO W MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHMUYECKOTO 3JIeMeHTa Mo (QopMmyJie COEAUHEHHs, MAaCCOBYIO OO
BELIECTBA B paCTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHNIO XUMUYECKON PEAKIINH;

®  [IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBbHON NEATEIBHOCTH — QHAINU3 U CHUHTE3,
CpaBHEHHE, 0000IlIeHre, CHCTEeMaTH3aluIo, KiIacCU(UKAIUIO, BbISIBICHHE NPUYUHHO-
CIIEACTBEHHBIX CBSI3€d — Il M3YyYEHUs CBOMICTB BEIIECTB M XMMHMUYECKHUX PEAKLIHH,
€CTECTBEHHO-HAyUHbIe METO/bI MO3HAHHUS — HAOJII0JICHUE, U3MEpEeHHe, MOJIeTUPOBaHHE,
9KCIIEPUMEHT (peabHbIl U MBICIICHHBIN);

e  Cle[OBaTh MpaBWJIaM I[IOJIb30BAHUS XHUMHMYECKOH TOCYJoH U J1a00paTOpHBIM
o0OpyJIOBaHUEM, a TaKKe MpaBUiaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C



MHCTPYKLHSMHU I10 BBIIOJHEHUIO J1a00paTOPHBIX XMMHUYECKHX OMNBITOB IO MOJIYUYEHHUIO U
coOMpaHHIO Tra3000pa3HBIX BEIHIECTB (BOJOpOJAa M KHUCIOPOAA), HPUTOTOBICHHIO
pacTBOpPOB C ONPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEILECTBA, INIAHUPOBATH U
IIPOBOJAUTh XMMMUYECKHUE OSKCIIEPUMEHTHI I10 PACIO3HABAaHUIO PAcTBOPOB IIEJOuYeH U
KHCJIOT C OMOILBIO UHANKATOPOB (JIAKMYC, (heHOIPTATICHH, METUIIOPAHK U APYTHUE).

K koHiy oOyuenus B 9 kJjacce npeMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXkaTh

Cc(OPMHUPOBAHHOCTh Y O0YUArOIUXCA YMEHUI:
®  pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKUI DIIEMEHT, aToM,
MOJIEKYJla, UOH, KaTUOH, aHUOH, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
NEKTPOOTPHULATEILHOCTD, CTEIIEHb OKUCIICHHS, XMMUYECKasl pEaKLusi, XUMAYECKas CBA3b,
TeIoBod d3(@eKT peakuuu, MOJb, MOJSAPHbIM 00BEM, PpacTBOp, BIIEKTPOJIUTHI,
HEJIEKTPOJIUThI, 3JEKTPOJIMTHUYECKAs JUCCOLMALIMSA, pEeaKkUUd HOHHOIO OOMEHa,
KaTalnM3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMblE PEAKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTh, XHWMHUYECKash CBS3b (KOBaJICHTHa,
WOHHAs, MeTaJlIM4yecKas), KpUCTaJUIMYecKas peII€Tka, KOppOo3Us METajlUIOB, CIUIABBI,
CKOPOCTb XUMHUYECKON PEAKINH, IPeeabHO JonycTumas konueHTpauus [1/1K Bemecrtsa;
®  WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHMX IOHATUH U NPUMEHATH ITH
MIOHSATHS TIPU OMMCAHUU BEILIECTB U UX IPEBPAILCHMUI;
®  UCNOJNb30BaTh XMMHUYECKYIO CHMBOJIUKY JJIi COCTaBJIE€HUs (OpMys BeLIECTB H
YPaBHEHUN XUMUYECKHUX PEAKLINN;
e  OnpeleNiATb BAJEHTHOCTh M CTENEHb OKUCIEHHUS XUMMUYECKHUX DJJEMEHTOB B
COEMHEHUSIX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K OMPEEIEHHOMY Kiaccy
coequHeHU 1o QopmynaMm, BHJI XUMHYECKOW CBSI3M (KOBaJIGHTHAs, HOHHAas,
MeTaJIJIN4YecKasi) B HEOPraHUUYECKUX COCIUHEHMSIX, 3apsj] MOHA 110 XMMHUYECKOH (opMmyiie,
XapakTep cpenbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEAMHEHUH, THUIl
KPUCTAJNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA,
e packpeiBatb cmbicn  [lepuogmueckoro 3axkona JI. M. Menneneesa u
J€MOHCTPUPOBATh €ro MOHMMAaHHUE: ONHUCHIBaTh M XapaKTepU30BaTh TaOIMUHYIO (popmy
Ileppoguueckoil CUCTEMBl XHMHYECKHUX DJEMEHTOB: pa3jiuyaTb IOHATHS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noxrpymnna (b-rpymnma)», manmsle uw Oosnbline
NepUOJIbl, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B NMEPHOAMYECKON Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMUMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsj siipa, oOlee YUCio 3JEKTPOHOB M paclpeiesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OO0BSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB U UX COEIMHEHUN B
rpeienax MaJbIX MEPUOOB U IVIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;
e raccuuUUUpPOBATh  XMMHUYECKHE  DJIEMEHThl, HEOpPraHWYEeCKHE  BEIeCTBa,
XUMHYECKHE peakluuu (10 YMCIy U COCTaBy YYaCTBYIOIIMX B PEAKIUU BELIECTB, IO
TerIoBOMY d(PPeKTy, 0 U3MEHEHHUIO CTETICHEH OKHMCIICHUSI XUMUUECKUX JIEMEHTOB);
®  XapakTepu3oBaTh (OMHUCHIBATH) 0OIIME U crHeuuduueckue XUMHUYECKHE CBOICTBa
MPOCTBIX U CIIOXHBIX BEIIECTB, MOJITBEPKJasi OMHCAHHWE MPUMEpPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;



®  COCTAaBJATH YypPaBHEHUS DJIEKTPOJUTHYCCKOW IUCCONMANMUA KHUCJIOT, IIENOYeH U
COJICH, TIOJHBIE W COKpAIIEHHBIC YPAaBHEHUS pEaKIUil MOHHOTO OOMEHa, ypaBHEHWSI
peaKIuii, TOATBEPXKIAIOIINX CYIIECTBOBAHNE ICHETUYECKOH CBSI3M MEXIy BEIICCTBAMHU
Pa3IMYHBIX KIIACCOB;
®  PacKphIBaTh CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTABIICHUS AJICKTPOHHOTO OallaHCca ATHX PEaKIuii;
®  POTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI, BO3MOXHOCTH
MPOTCKAHHUS XMMUYECKHUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;
®  BBHIUUCIATH OTHOCHTEIBHYIO MOJCKYJSPHYID M MOJSIPHYKD MacChl BEIIECTB,
MAacCOBYIO JIOJF0 XHMHUYECKOTO JJIEMEHTa 1O (GOpMYJie COCAMHEHUS, MACCOBYIO JOJIIO
BEIIECTBA B PaCTBOPE, IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOW PEAKIINU;
e coOmoolaTh TpaBWIa IOJIb30BAHHS XUMHYECKOW TIOCYIOH U J1ab0opaTOpHBIM
00OpyIOBaHWEM, a TakXKe IpaBWia OOpallleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMH IO BBITIOJHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJIYYCHUIO U
coOMpaHKI0 ra3000pa3HbIX BENIECTB (aMMHUAaKa M YIJICKUCIIOTO Ta3a);
®  TIPOBOJUTH PEAKIIMHU, IIOATBEPKIAFOIINE KAUECTBCHHBIH COCTAB Pa3IMUHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpOMHI-, WOIUA-, KapOoHat-, ¢ocdar-,
CHJIUKAT-, CyJTb(aT-, TUIPOKCHI-MOHBI, KATHOHBI aMMOHUS ¥ HOHBI U3yUYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPIraHMYECKHUX BEILECTB;
®  [PUMCHSTh OCHOBHBIC OIEPAIlUU MBICIUTEIHLHON JEATEIIbHOCTH — aHAJIU3 U CHHTES3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIINIO, BBISBICHHE IPUYHMHHO-CIICICTBCHHBIX CBSI3CH
— NS M3Y4YCHHsI CBOKMCTB BEHIECTB M XHUMHYCCKUX PEAKIMH, €CTeCTBCHHO-HAYyYHBIC
METO/IbI TIO3HAHUS — HAOJIOICHUE, U3MEPEHHE, MOICITUPOBAHNE, SKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN).

TEMATHUYECKOE INIAHUPOBAHUE

8 KUIACC
KonnuectBo yacos DJICKTPOHHBIE
Ne  HaummenoBanue
(uudgpossbIe)
n/ pa3feyioB M TeM Bcer Kontpoabn IIpakTH4eck
o0pa3oBaTtejibHbIE
n NPOrpamMmsl 0 ble paboThI ue padoTbl
pecypcsbl
Pasnea 1. [lepponayanbHble XUMHYECKHE NOHATHS
Xumusg —
BaykHas 001acTh
but6mmorekxa [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f418
IIPaKTUYECKON
37c
JESTEIBHOCTH
4eJloBeKa
BemtectBa u but6mmoreka [IOK
1.2 XMUMHUYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
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Hroro no pazaeny 20
Pa3znen 2. BaxkHeiinue npeacTraBuTe/ M HEOPraHN4eCKNX BelecTB
B .
ngi}(l)xo bu6nunorexa LIOK
2.1 PO 6 https://m.edsoo.ru/7f418
ITousitue 06
37¢
OKCHIax
Bonopon. bubmmoreka [JOK
2.2 ITousrue o 8 1 https://m.edsoo.ru/7f418
KHCJIOTaX U COJIX 37c
Bopna. PacTBopsl. bu6nmoreka [IOK
2.3 [Toustue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHUIX 37c
I?;;(::He bubnuoreka [{OK
24 11 1 1 https://m.edsoo.ru/7{418
HEOPraHMYECKUX
o 37¢
COEIMHEHNI
Uroro no pazneny 30

Pa3znen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummueckunx 3jaementon /1. U.

MenaeeeBa. CTpOQHI/Ie aToMOB. XUMHUYecKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE

peakuuu
[Tepuoanueckuit
3aKOH U
Heprorecias bubmuorexa [IOK
3.1 cretena 7 https://m.edsoo.ru/7f418
XUMHYECKHUX
anemenToB /l. 1. e
Menneneena.
Crtpoenue atoma
XuMu4decKas
CBSI3b. bubmmoreka IIOK
3.2 OKHUCIUTENTbHO- 8 2 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIbLH 37c
bIC PCAKITUU
bubnunorexa LIOK
Uroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bubnunorexa LIOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f418

37¢



https://m.edsoo.ru/7f41837c
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HanmMmenoBanue
(ungposbie)
n/ pa3jiejioB U TeM Bcer KonTpoabn IIpakTnyeck
oOpa3oBaTe/ibHbIE
1| NPOrpaMMmel 0 bie padoThI ue padoTbl
pecypchl
Pa3znea 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
[ToBTOpeHue n
yriayOseHue bubnmoreka [JOK
1.1 3HAHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pasziesoB Kypca 8 636
Kjacca
OcHOBHEBIE
3aKOHOMEPHOCTH bubmorexa HOK
1.2 p 4 https://m.edsoo.ru/7f41a
XUMHUYECKAX
. 636
peakIuit
DIEKTPOITUTHYECK
ast IMCCOLIMAIINSL. bu6mmoreka [IOK
1.3 Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a
peaKuuu B 636
pacTBopax
Hroro no pazneny 17
Paznea 2. HeMeTa/sIbl 1 UX COeAMHEHUS
Oo6as
KapaKTepHCTIIa BuGmorera LIOK
2.1 4 1 https://m.edsoo.ru/7f41a
sieMeHToB VIIA-
636
TPYIIIIBL.
T"asoreHs!
Oo6mas
12111?4 T:;:fz:;m{a bu6mmoreka [IOK
2.2 6 https://m.edsoo.ru/7f41a
sy1eMeHTOB VIA-
636
rpymmsl. Cepa u
e€ coeIMHEeHUS
Oo6as
zii t‘::ff;“a Bu6miorexa [OK
2.3 7 1 https://m.edsoo.ru/7f41a

2J1IEMEHTOB VA-
rpynnsl. A3or,

dochop u ux

636
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COCAUMHCHUS

Ob6mas
XapaKTEePUCTUKA
XUMUYECKHUX

24 as1eMeHTOB [VA-
rpynnsl. Yriepon
Y KPEMHUN U UX
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pa3gen 3. MeTa/JIbI M MX COeAUHEHUS

31 OO01ue cBOHCTBA
' METAJJIOB
Baxuerimue
3.2 METAJUIBI U UX
COEIMHEHUS

Hroro no pazneny

Paszpnen 4. Xumusi u okpy

16

20

JKaromasi cpea
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIe XHUMHUYCCKUEC ITOHATH)

1.1

1.2

1.3

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHSTHUH: aToM,
MOJIEKYyJla, XHUMHYECKHH 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi W MOJICKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [0Sl XHMHYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaccu(uUKalus — peakiMidi:  peaKIuW  COCAMHEHUS,  PEakKluu
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pPEaKiuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOM 3P (HEKT peakiuu, pacTBOp,
MaccoBasi I0JIsI BenecTBa (IMMPOLIEHTHAs KOHIICHTPAI[HUs) B paCTBOPE

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IIPUMEHATH 3T MOHATUSA IIPU ONMCAHNUU BEIIECTB U UX NPEBPALLEHUN
UCTIOJIB30BAaTh XMUMUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

1.5

1.6

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbl BCIICCTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYEHHs, 3aKOHa
ABorajipo

OIIPCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

KJaccu(UIUpoBaTh XMUMHUYECKHE pEakUMU (MO0 YUCIy M COCTaBy
YYacCTBYIOLIMX B PEaKIH BELIECTB, 10 TEMI0BOMY YPQEKTy)

1.7

1.8

1.9

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPDHYIO M MOJISIPHYK) MAacChl
BEIL[ECTB

BBIUUCIIATE MAacCOBYIO JIOJIFO XHMHUECKOTO 3JeMeHTa 1o (opmylie
COEIMHEHMS,

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METO/bl MO3HAaHUSA — HaOJ0JIEHHE,
U3MEpeHHe,  MOJEIMPOBAHME,  HOKCIEPUMEHT  (peajbHbBli U
MBICJICHHBIN )

ITo Teme: «Baxueiimme MNpEACTABUTCIIM HCOPTraHUYICCKHUX BCIICCTBY»




2.1

paCKpLIBaTB CMBICJII OCHOBHBIX XHMHYCCKHUX HOHHTHﬁ: OKCH I,
KHCJIOTa, OCHOBaHHE, COJIb

2.2

23

OIIPEENATh IPUHAUIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJaccy
COeMHEHUH 1o Gopmyam

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA
BEUIECTB Pa3IMYHbIX KJIACCOB, IMOJITBEP)KJasi ONKCAaHUE NPUMEpPAMHU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUI

2.5

2.6

IMPOrHO3UpPOBAThH CBOMCTBa B€OICCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HPOTCKAaHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM IIOJb30BAaHUS XMMHUYECKOW TOCYyAOH H
1ab0paTOpHBIM O00OpYIOBAaHUEM, a TaKXKe IpaBUiIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLIHUSMH I10 BBIOJHEHHIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA W KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TMOMOIIBIO
WHAUKATOPOB (JakMmyc, (eHondTaaer, METUIOPAHK U IPYTHE)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

IIo Tewme: «HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H HepnonnquKa;I CHUCTEMaA
XHUMHNYCCKHUX OJICMCHTOB ,H n. MeH,Z[eJ'IGCBa. CTpOCHI/Ie aTOMOB.
Xumndeckas cBa3b. OKHCINTEILHO-BOCCTAHOBUTEIILHEIC peakuumn»

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSTHIA: AApPO aroma,
3J'IeKTp0HHBII>i clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,
XUMHUYECKad CBA3b, IIOJIApHAss W HCIIOJIApHAsd KOBAJICHTHAA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,
CTCIICHb OKUCJICHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XHUMHWUYCCKHUEC SJICMCHTEI

33

OMUCHIBATh W XapaKTepu3oBaTh TaOnuuHyro dopmy [lepuoamdeckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3Iu4aTh IOHSATHS «IJIaBHAS
noarpynna (Arpynma)» u «noOouHas mnoarpynmna (brpynma)y,
«MaJsble» U «O0NbIINe» MePUOIbI

34

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menneneesa:
JAEMOHCTPHUPOBATh NOHUMAHUEC HepnogmquKoﬁ 3aBHCHUMOCTH CBOWCTB
XUMHUYECKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B Hepnozmqecxoﬁ
CUCTEME

3.5

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEIOTCS B  TabmuIe
«llepuognyeckass  cucrema  XUMUYeCKuMX  snemeHTtoB  J[.U.
MeHnpeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sjapa, oOlee dYHCIio




AIIEKTPOHOB U PaCIpEACTICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

OnpeaciIsATh CTCIICHDb OKHCIICHUSA 9JICMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

OnpeaciIsATL BU] XHMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaﬂ) B
HEOPTraHUYCCKUX COCIUHCHUAX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

1.1

ITo Teme: «BemiecTBoO 1 XUMUYecKasi peakLus»

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
JJIEKTPOJIUTBI, HEIIEKTPOIUTHI, JJIEKTPOIUTUYECKAs IUCCOLUALINS,
peakuuu MOHHOTO OOMeHa, KaTajlu3arop, XMMHYECKOE pPaBHOBECHE,
oOpaTtumble u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIIHMS,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHas, HWOHHai,
METaJUINYecKas), KpUCTAJUIMYECKas peleETKa, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKkLuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H
IMPUMCHATDH OTU IMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

1.5

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKONW IUCCOLMAIUN KHUCIIOT,
LIeJI0YE M COJIEM, IOJIHBIE M COKPAIEHHBIE YPaBHEHUs DPEaKLIHH
HMOHHOI0 0OMeHa

pPacKpbIBaTh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ITHX peaKIuii

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

2.1

2.2

I[To temam: «Hemertamnsl M UX coeguHeHHs» U «MeTaibl U HX
COEIUHEHUS

XapaKTEepUu3oBaTb (OHI/ICI)IBaTB) 06H_[I/Ie n CHCI_II/I(l)I/I‘-ICCKI/Ie XUMHUYCCKUC
CBOMCTBaA MMPOCTBIX M CJIOKHBIX BCHICCTB, IMOATBCPIKIAA OIIMCAHUC
npuMepaM MOJICKYJISIPDHBIX U MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIHUX
XHUMHUYCCKUX peaKuHﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPKAAIOMINX CYHICCTBOBAHUC
T€HETUYECKOM CBS3U MCIKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHHS,
BO3MOXHOCTH MPOTEKAHUSI XMMUYECKUX IMPEBPAIICHUN B Pa3IUYHbIX
YCIIOBHSIX
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2.5

CcJIeg0BaThb IpaBUJIaM II0JIb30BaHUsA XUMHYECKOU HOC}’,Z[OfI )41
7a00paTOPHBIM 00OPYIOBAaHHWEM, a TaKXKE TMpaBUJIaM OOpaIEHUS C
BCIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHECHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHIO UM COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a)

MPOBOAWTh PEAKIWH, TOJATBEPKIAIONINE KAaYeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPU-,
Opomun, womupa, kapOoHar, Qocdar, cuamkar, cynaedar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, MOHBI HM3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHWYECCKHUX BEIIECTB

ITo Teme: «XuMHS U OKpYIKaIOILIAs Cpeaay

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuyeckux mnonstuil: [IK
BEIL[ECTBA; KOPPO3HUS METAJIIIOB

OPUMEHSATh OCHOBHBIC OIEPALUU MBICIUTEIbHON AEATENbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0OOIIEeHUe, CHUCTEeMaTU3aLUIo,
BBISIBICHHE IPUYMHHO-CJIEJCTBEHHBIX CBs3ed — JUIs  H3y4eHHs
CBOWMCTB BELIECTB M XUMHMUYECKUX peakluil; ecTeCTBEeHHOHAy4YHbIE
METOABl MO3HAHUSA — HAOIIOJCHUE, W3MEPEHHUE, MOJAEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

[Ipenmer xumuu. Ponb XMMHM B KU3HM YelOBeKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE
BEIIIECTB

1.2

1.3

1.4

ITonsTue o METOA4aX IO3HAHUA B XUMHH. Yucrteie BCIICCTBA U CMCCH. Croco0xb1
paszaeneHust cMecen

ATOMBI WH MOJICKYIJIBI. Xumuueckrue 3yeMeHThl. CHMBOJBI  XHMHYSCKHX
OJICMCHTOB. HpOCTLIe X CJIO0XXHBIC B€IICCTBA. ATOMHO—MOJ’I@KyanHOG YUCHUC

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHasd Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 0151 XUMHYECKOT0 dJIEMEHTa
B COCIMHCHHNUN

1.5

KomnuectBo BemectBa. Moisib. MosispHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCAMHEHUN

1.6

dusnyeckue U XUMUYECKHE SIBICHUSA. XUMHUYECKas peakuus U €€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKre ypaBHeHus. Kiaccupukanms
XUMHUYECKHUX PEaKIUi (COeTUHEHMSs, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 10, ¢ IpaBUIaMu
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  JabopaTOPHBIM
00Opy/IOBaHHEM, HW3y4YE€HHE W OINUCaHHe (UINIECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne (Qusnyecknx (IJIaBIeHHE BOCKa,
TasHUE JIbJIa, paCTHUPAHHUE caxapa B CTYIKE, KUIIEHUE W KOHJCHCAIHUS BOJBI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TNPOKAJIMBAaHUE MEJHOM  IPOBOJOKH,
B3aUMOJICHICTBUE MeNa C KHCJIOTOW) SBJIECHUHM, HaONIOJEHHWE M ONHCAaHue
NPU3HAKOB NPOTEKaHMs XMMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUJIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOJICHCTBUE Kelle3a ¢ pacCTBOPOM
commu meau(Il), nzyuenne cnocoboB pazaeneHus: cMecei (C MoMOIIbI0 MarHuTa,
¢bunbTpoBaHUe, BbIMIAPUBAHUE, TUCTHIUIALMSA, Xpomarorpadus), MpoBeleHUe
OYHUCTKH ITOBAapEHHOH COJIM, HAOIOICHHUE U OMTUCAHNE PE3yIbTATOB TPOBEICHUS
OMBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE Mojelnei
MOJIEKYJI (IIapOCTEPHKHEBBIX)

2.1

Baxuerime npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

BO3,ZLYX — cMmech raszoB. CocraB BO3yXa. KI/ICJ'IOPOI[ — DJICMCHT U IHPOCTOC
BelecTBo. HaxoxxneHue KHCJIOpOJa B HNPHUPOAL, (1)1/131/1%01(1/16 N XUMHUYCCKUC




cBoiictBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucimopona. CrocoObl
MOJIy4YeHHUsl KHUCIopoJa B JabopaTopuu M MPOMBINUIEHHOCTH. KpyroBopot
Kucioposia B mpupojie. O30H — aIoTporHas MoaupuKaus KUCIopoia

2.2

TennoBoil 3P PeKT XUMUIECKOHN peakiui, TEPMOXUMUYECKUE YPaBHEHHSI, SK30-
U DHAO0TEPMUYECKUE PeaKUU. TOIUIMBO: yroyb U METaH. 3arpsA3HEHUE BO3/1yXa,
yCHIIEHUE TTApHUKOBOTO 3 deKTa, pa3pynieHue 030HOBOTO CIIOs
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Bonopon — aneMeHT u mpocroe BemecTBo. HaxoxaeHue Bogopozia B MPUPOJIE,
¢u3uyecKkue W XUMHYECKHE CBOWCTBA, MNPUMEHEHHE, CIOCOOBI IOTy4eHHUSI.
Kucnors! u conn

Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YpPaBHEHHUSIM

2.5

dusnyeckue CcBoMcTBa BOoAbl. Boma kak pactBopuTenbs. PacTBOpBL
HacellieHHbIE 1 HEHACBILLIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass 1o BewecTBa B pacTBOpe. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupozie M B XKHM3HU uenoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEHUE MNpPUPOIHbIX BoA. OxpaHa U OYHMCTKa
MIPUPOJIHBIX BOJ

2.6

Knaccudukanus HeopraHmdeckux coenuHeHuid. Okcunbl. Kiaccudukanus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. HomeHknarypa okcunoB. Pusndeckue U XUMHUYCCKUE
CBOIiCTBa OKCUIOB. [loydeHue okcumaoB

2.7

OcuoBanus. Kiaccudukanus ocHOBaHMIA: UIETOYM H  HEPACTBOPUMBIE
ocHoBaHus. Homenkiiarypa ocHoBaHnii. PU3NYEeCKNEe U XMMHUYECKHE CBOMCTBA
ocHoBaHu. [lonyuenne ocHoBaHuU

2.8

2.9

2.10

Kucnorsl. Knaccugpukamus kucnor. Homenkiatypa kucinor. ®dusudeckue u
XUMHYECKHE CBOMCTBAa KHCHOT. Pan aktuBHoctm MetamwioB H.H. bekerosa.
ITomyuyenue kucnot
Comu. Homenknarypa coneil. @usznueckue M XMMHUYECKHE CBOMCTBA COJIEH.
ITonyyenue conen

I'eneTnueckas cBsI3b MEKAY KIaCCaMH HCOPIraHUYICCKUX COE€IUHEHHUI

2.11

XUMHYECKUN  OJKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COAEpKaHUsA
KHACJIOpOZa B BO3JyXe, MOJydYeHHe, COOMpaHMe, paclo3HaBaHHE U M3YydEHUE
CBOMCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICICTBHS BELIECTB C KHCIOPOAOM U
YCIJIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (mmoxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB M OIMCaHME HUX CBOMCTB, TNOJydeHue, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoAa (ropeHue), B3auMojeicTBue
BostopoJia ¢ okcuzoM Meau(Il) (Bo3MOKHO MCIONIB30BaHUE BUEOMATEPHAIIOB),
HaOrofieHne OoO0pa3lloB BEIIECTB KOJUYECTBOM | MOJdb, HCCIIEIOBAHUE
OCOOEHHOCTEH  pacTBOpEHUs BEIIECTB C PA3IMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAacCOBOW JOJIe PACTBOPEHHOIO
BEIIECTBa, B3aMMOJECUCTBHE BOJBI C MeTalJIaMd (HaTpUeM U KajlbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BMJEOMATEpPUANIOB), OIPENEIEHUE PACTBOPOB
KACIOT M IIEeJIoYel C IOMOIIBbI0 HMHIMKAaTOPOB, MCCIEJOBaHUE OOpa3loB




3.1

HGOpFaHI/I‘-IeCKI/IX BCIICCTB pa3HI/I‘-IHLIX KJIaCCOB, Ha6JIIOI[eHI/IC N3MCHCHUS
OKpacKM HHAMKATOPOB B pacTBOpax KHCJIOT M IIEJOYEH, H3y4YCHUE
B3aumoeicTBus okcuga meau(ll) ¢ pacTBopoM CepHOW KHCIOTBI, KHUCIOT C
METaJJIaMH, Peakluii HeUTpaJIu3aluu, OJTy4YeHHE HEPACTBOPUMbBIX OCHOBAHUM,
BBITECHEHHME OJHOTO MeTajjla JPYrUM M3 pacTBopa COJM, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7ad M0 TeMe «BaxHelline KiacChl HEOPraHUYECKUX
COCIIMHECHUI)

[Tepuonnueckuii 3akon u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.M. Menaeneea. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

[lepBble TOMBITKM KJIACCHU(UKALMK XUMHUYECKUX »3ieMeHTOB. [lonatue o
rpynmnax CXOJHBIX AJIEMEHTOB (ILEIOYHbIE W LIEIOYHO3EMEIbHbIE METalIbl,
rajloreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yrT aMdoTepHbIe
OKCH/JIbI U TUIPOKCHIbI

3.2

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 1eMeHToB J[. M.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOIHAS (hopmbI
[lepuoanueckoit cuctembl xuMuueckux dyemeHtoB [[.M. Menneneena.
Ilepuonbl u rpynnbl. PU3MYECKUII CMBICI TOPAIKOBOTO HOMEpAa, HOMEpPOB
MIEpUO/Ia U IPYIIIbI JIEMEHTA
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Crpoenue atomoB. CoctaB aToMHbIX sifep. M3otomnbl. Dnexrponbsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TMEpBBIX 20 XUMHUYECKUX OSJIEMEHTOB
ITepuonnueckoit cucremnl JI.M. MenaeneeBa. XapakTepucTUKa XUMUUYECKOTO
AJIEMEHTa Mo ero nosioxkeHuto B [lepuoanyeckoii cucreme JI.11. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUsl pajauyca aTOMOB XHMMMUYECKHUX DIJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYECKMX CBOMCTB II0 TpyIIaM M NIEPHOJAM.
3unauenue [lepmoguueckoro 3akoHa u Ilepruoaudeckoll CUCTEMbl XMMUYECKHX
JJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. .M. MenneneeB — y4€HbI U
rpaXk1aHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHasT U HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. MloHHAas CBS3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIBHEIC pCaKkIuu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XHUMHUYECKUM OKCIICPUMCHT: HU3YYCHHC O6p33HOB BC€OICCTB MCTAJIZIOB U
HCMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHA LHUHKa C pacCTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WINIFOCTPUPYIOINIUX IPUMCEPBI OKUCIIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/IC, PCaKun pa3jioxKCHUs, COC,Z[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COACPKAHUS

BemectBo 1 xumnueckas peakuus. [Toropenue




1.1

1.2

1.3

1.4

1.5

IIepnonnueckunt 3akoH. Ileproauyeckas cucrema XuMU4eCKUX snemeHToB JI.1.
MenpeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHM CBOMCTB
XMMHMYECKHX JJIEMEHTOB IIEPBBIX TPEX IIEPUOMNOB, KalusA, KaubUusl U HUX
COCIUHEHUI B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIEMEHTOB B [lepmommyeckoit
CHUCTEME U CTPOCHHEM HX aTOMOB

Crpoenue BemiecTBa: BHABI XMUMHYECKOW CBSI3U. THIBI KPUCTAIUIMUYECKUX
PEIIETOK, 3aBUCMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUTUNYECKONU peréTKu
U BUJa xuMudeckoi cBszu. Knaccudukanus 1 HOMEHKIATypa HEOPraHUuYeCKUX
BeUIeCTB (MEXAyHapoAHas U TpUBHaIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCSIIIIUXCS K  Pa3IMYHBIM  KJjaccaM HEOPraHWYECKUX COCTUHEHHI,
TEHETUYECKask CBSI3b HEOPTaHUYECKHUX BEILECTB

Krnaccudukanusa XuMu4eckixX peakiui 1o pa3inyHbIM Ipu3HaKaM (10 YUCITY U
COCTaBy YYacCTBYIOIIMX B pEaKIUU BEUIECTB, MO TeIuioBoMy 3ddexty, 1o
M3MEHEHHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 OOpaTHUMOCTH,
M0 YyYacTUIO KaTanu3aropa). OK30- M OJHIOTEPMHUYECKHE pEakiuw,
TePMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOU PEaKIINU

Ilonsatue 00 06paTI/IMbIX u HeO6paTI/IMLIX XUMHUUYCCKUX PCAKIUAX. ITonstue o
TOMOI'CHHBIX U I'CTCPOI'CHHBLIX PCAKIHAX. IToHsiTHE O XMMHUUECKOM PaBHOBCCHHU.
CDaKTOpr, BJIMAIOINHUEC Ha CKOPOCTb XUMHYECKOM p€akKiuh W I10JIOKCHUC
XUMHUYCCKOI'O paBHOBCCHUA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHCKTpOHHBIfI OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pe€aKuuu. CocraBienne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ C HCIOJB30BaHHCM MCTOJA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust AJIEKTPOIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M AMCCOLMALIMMN BEIIECTB C PA3JIUYHBIMU BUIAMU
XuMHYeckoi cBs3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH U cCoOJell B CBET€ NPEACTABICHUNH OO0 SJIEKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [loHsATHE O THApPOIU3E Coei

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCNSIMU KPHUCTAJUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CIIOKHBIX BEHIECTB (XJIOpUAa HATpPUs); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM pEakiMd OT BO3JCHUCTBUS pPAa3IMUHBIX (HAKTOPOB;
WCCIICJIOBAHNE  DJIEKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  IIpolecca
JTUCCOIMAIIMN  KHCJIOT, WIeIoYeld H  coled  (BO3MOXKHO — HCITOJIb30BaHHE
BUJICOMATEPHATIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MPOTEKAHUS Peakiuii HOHHOTo oOMeHa (00pa3oBaHME OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTIOCTPUPYIOUINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peaKkuidl (TOpeHHe, PeakIMy PasloKEHHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUil
Ha MOHBI; pEICHHE YKCIIEPUMEHTAIbHBIX 33134




Hewmeranns 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTerneHn okuciaeHus. CTpoeHne u GU3nYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeETalllaMd, HEMETAJUIaMH, LIejodaMu). XJIOPOBOAOPOJ.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, IIOJIy4eHHE, IpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OPraHM3M 4ejoBeKa. BakHeilne XJIOpUAbI U UX
HaxO0JICHUE B IIPUPOJIE

2.2

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTeNEeHN okucieHus. CTpoeHne u pu3nyeckre cBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOJia M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckue M XHMHUYECKHE CBOWCTBA. OKCHIBI Cephl KaK IPEICTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, GU3NYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kiacca KHUCIOT M cnenupuyueckue). XMMUYecKue
peaknuy, JISKAIUEe B OCHOBE NPOMBIIIIEHHOTO CHOCO0a MOJIy4eHHsS CEepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uon. Haxoxnenue cepbl u €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOUIeH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHS
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2.5

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIE CTENICHH OKUCIICHH. A30T, pacCpOCTpaHEHUE B TIPUPO/IE,
¢usnveckne U XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero (u3M4ecKre W XMMUYECKHE CBOWMCTBA, MOJy4YeHHE W npuMmeHeHue. Comu
aMMOHMs, MX (u3nyeckMe M XHMMHUYECKHE CBOMCTBa, MpPHUMEHEHHE.
KavecTBeHHast peakliusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoyuyeHHe,
¢usnyeckue M XMMHUYECKHE CBOicTBa (0OIIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpeabl COCTMHEHUSIMH a30Ta (KHCIOTHBIC TOXKIH, 3arpsi3HEHUE BO3yXa, TIOYBHI
1 BOJIOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuMUECKUEe U
XUMUYECKUE CBOWMCTBa, moiydeHue. Mcmonp3oBanue QocdaroB B kauecTBe
MUHEPAJIBHBIX yJI00pEHUI

Obmiass xapakrtepuctuka srneMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHbIE CTENEHU OKHUCIEHHUS. YTJIepoJ, aUIOTPOIHBIC
Moau(UKaAIMK, PACIPOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Axncopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriieposa,
nux (1)H31/I‘—I€CKI/IG U XUMHUYCCKUEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,
IMOJIYUCHHUEC U ITPUMCHCHHC. DKOJIOTUYECKHE HpO6J’IeMI)I, CBs3aHHBIE C OKCHUJIOM
yriepona(IV); rumoresa rino0adbHOTO MOTEIUICHUS KIMMATa, MapHUKOBBIN
apdexr. YrompHas KucioTa U €€ Conu, UX (UINYECKHEe M XUMHUYECKUE




CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE

2.6

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, aleTUJIEH, 3TaHOJ, INIMLEPUH, YKCyCHas
kucnora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEIECTBAX: XMpaX, Oellkax, YIJIeBoJaX — M HX POIHU B KU3HU
yejgoBeka. MarepuanbHOoe €IMHCTBO OpPraHMYECKMX UM HEOpPraHMYecKHX
COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckme # XUMHUYECKHE CBOWMCTBA, NOJIYYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuae kpeMHUA(IV) u kpemHueBoi kucinore. CUIMKAThI, UX MCIIOJIB30BaHUE B
OBbITY, MEIUIMHE, IPOMBIIIJICHHOCTH. BaxkHel1e cTpouTeabHbIe MaTepUabl:
KepaMHKa, CTEKJI0, ILIEMEHT, OeTOoH, »ene300eToH. Ilpobaembl GezomacHOro
HCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHON KU3HU

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3[0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKLUMUd Ha XJIOPHUA-
MOHBl W HaOJIOIGHWE TMPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)Karollue
¢bu3nuecKre 1 XUMUYECKHE CBOICTBA raJIOT€HOB M UX COSAMHEHUN (BO3MOYKHO
UCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJICHHE € oOpasliaMu XJIOpPHUIOB
(rajoreHUIOB); O3HAKOMIJICHHME C oOpasmamMu cepbl U e COCAMHCHHUSIMH
(BO3MOKHO  HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOMIOJIEHHE IIpoliecca
o0yrIIMBaHUs caxapa MOJ ACWCTBHEM KOHUEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIIOTHI, IPOBEIACHUE
KayeCTBEHHOW peakuuu Ha CcyiabpaT-uoH U HaONIOJeHHe TIpu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3UUYECKUMU CBOMCTBaMM a30Ta, hocdopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHalloB), 0OOpa3laMu
a30THBIX U (ochHOpPHBIX yIOOpEHUH; MOTydYeHue, coOMpaHue, paco3HaBaHUe U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHHMA U  ¢ocdar-uOH U U3y4YEHHE TPU3HAKOB HUX MPOTEKaHMUS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI C MEIbIO (BO3MOXKHO
WCIOJIb30BaHNUE BUJEOMATEPHATIOB); H3yUYE€HUE MOJIENed KpHUCTaNINYECKUX
pemi€rok anMmasa, rpaduta, (¢yJUiepeHa; O3HAKOMJIEHHE C IPOILECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IpOTHBOra3a; MOJy4YeHUe, coOMpaHMe, PACMO3HABaHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAuyeCTBEHHBIX pEakUMid Ha KapOoHaT- H
CIWJIMKAaT-MOHBl ¥ W3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOJYKIMEH CHJIMKATHOM HPOMBIIUIEHHOCTH; DPEUICHHE 3KCIEepUMEHTAIbHbBIX
3a/1a4 1o TeMe «BakHelne HeMeTaIbl U UX COCITHHEHUS

MeTanisl ¥ UX COSINMHEHUS

3.1

OO0mas XapaKTepUCTHUKAa XMMHUYECKHUX IEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxeHnss B Ilepuonnueckoid cucreMe XUMHUYECKHX d3ieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTauioB. MeTamnndeckas CBsI3b U




METaJUIMYecKasi KpUCTaJuIMuecKass pemérka. JIEKTPOXUMHUYECKUH  psin
HanpsH>KEHUHA METaJIOB

3.2

dusnuecKkue ¥ XMMHUYECKHE CBOMCTBAa MeTayuioB. OOmIHe criocoObl MOIydeHus
MeTauioB. [ToHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBsl (CTalb, 4yryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBIIICHHOCTH

33

[lenounsle MeTtajuibl: nojiokeHue B Ilepuonmyeckoil cucremMe XMMHYECKHX
anemeHToB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHUE B IIPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABl HaTpus U Kauud. [IpuMeHeHHe MIeNOYHbIX METAUIOB U HX
COCIMHEHU I

3.4

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajbLMH: IOJOXEHHe B
[Iepnonnueckoii cucreme XUMUYECKUX 3j1eMeHToB [[. M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXIEeHHE B mpupoae. PU3MUYECKMe U XUMHUYECKHE CBOMICTBa
Mariusi M Kainpuus. BaxHeiiine coenvHeHus KaiubLus (OKCUA, TUIAPOKCHUI,
conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

3.7

AmoMuHui: monoxkenue B Ilepuoauueckoil cucreMe XMMHYECKMX 3JEMEHTOB
JI.1. MenneneeBa, cTpoeHuE aroma; HaxoKAcHHE B npupone. dusznueckue u
XMMHYECKHE CBOMCTBA AMOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCH/A M THIPOKCHIA
AJITFOMUHUA

XKeneso: nmonoxxenne B [lepnoauueckoit cucreMe XuMudeckux snemenTos J1.1.
MenzeneeBa; CTpoeHHE aTOMa; HaxoKieHue B mpupone. Pusmueckue u
XUMHUYECKHE CBOMCTBa >kene3a. Okcuipl, ruapokcuabl U conu sxenesa(ll) u
xene3a(Ill), ux cocras, cBOMCTBA U NOJyuyEeHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMyi METaJUIOB U CILJIaBOB,
X (U3MYECKMMH CBOMCTBAMH; U3YYECHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS OKCHJIa KalbllUsg W HATpUsi C BOAOH  (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPHAIIOB); WCCIICJIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mporiecca TOpPEHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUl Ha HOHBI
(MarHusi, Kanblus, amroMuHus, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOII0/IeHNe U OMHCAaHWE MPOIECCOB OKpAIIMBaHUS TUIAMEHW MOHAMH HATpHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHME  BUJEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ANIOMHHHS M THUIPOKCHIA
IWHKA; PEIICHUE SKCIIEPUMEHTAITBHBIX 3a/1a4 110 TeMe «BakHeHIe MeTauIbl |
WX COCJTMHCHUSDY

XUMHS U OKpYyXkarolias cpesia

4.1

HoBble maTepuanbl U TexHosjoruu. BemectBa n maTepuanbl B MOBCEIHEBHOU
JKA3HU 4YelloBeKa. XUMHUS U 370pOBbe. be3onacHoe uConab30BaHNUE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. llepBas momomip Mpu XUMHUYECKHUX OXKOTax M
OTPABJIEHUAX




OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHHue
okpyxkaromeit cpeasl [1/IK. Pons XxumMun B penieHUH 3KOJIOTHYECKUX TPOOIIEM.

4.2 -
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTb),
MPOJIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMHUYECKUH IKCIIEPHUMEHT: M3y4YeHHE 00pa3lioB MAaTEPUAIOB (CTEKJIO, CIIaBbI

METaJIJIOB, ITOJINMEPHBIE MaTEPUAJIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHON OBPA3OBATEJIBHON NPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

1

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

0 TIO3HABAEMOCTH SBICHHH NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M IPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHMMAHHUE MECTA XUMHUU CPEIU IPYIMX €CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaymiel npopeccnoHaIbHON IeATeIbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHHU KakK NMPOQMIBHOTO NpeaMeTa
IpU TIepPEeXo/ie Ha YPOBEHb CPEAHEro 001ero oopa3oBaHus

2.1

Bianenne cucteMoll XHMMHMYECKMX 3HAaHUM M yYMEHHE IIPUMEHSTH
CHUCTEMY XMMHMYECKUX 3HAHUM, KOTOpast BKIIOYAET:

Ba)KHEHMIIINE XHMHWYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJIsSIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHsisi), XUMHUYECKas
peakuusi, peaklUUd COCIUHEHUs, PEaKUUU Ppa3JIoKEHUs, PEaKIHNH
3aMeIIeHus, peaKuy OOMeHa, TeIuioBOW I(PQEKT peakiuu, dK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJII XMUMHUYECKOIO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 M MIPOLEHTHAs! KOHLIEHTPALIUS
BEIIECTBA B PaCTBOPE, AP0 aTOMa, JIEKTPOHHBIN CIION aTOMa, aTOMHast
opOuTanb, paaMyc aToMa, BAJICHTHOCTh, CTENEHb OKUCIICHHUS,
XUMHYCCKas CBA3b, BJ'IeKTPOOTpI/IHaTeJ'II)HOCTB, HOJ'ISIpHaSI 158 HeHOHﬂpHaH
KOBAJICHTHAA CBs3b, HNOHHAas CBA3b, METAJNINYCCKAsA CB3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
DIIEKTPOIIUTHYECKAs ~ JUCCOIMAIMS, pPEeaKlUd HOHHOTO OOMeHa,
OKHUCIINTEILHO-BOCCTAHOBUTEILHBIE peakuuu, OKHUCIIUTENh Hu




BOCCTAaHOBUTENb, OKHCIEHHE U  BOCCTAHOBJIEHUE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBeCHE, oOpaTuMble M HeoOpaTHMble peakiuH,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us
METAJUIOB, CIUIABbI

2.2

OCHOBOIIOJIATalOllMe 3aKOHbl XMMMM: 3aKOH COXPAaHEHHsS MAaccChl,
nepuonuueckuil 3akoH J[M. MenneneeBa, 3aKkOH IIOCTOSHCTBA
cocTaBa, 3aKOH ABOIaJipo
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TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAasE ~ Teopus, Teopus
AIEKTPOJUTUYECKON JUCCOLMALIUI

BJ'IaI[CHI/IC OCHOBaMH XMMHUUYECKOM I'paMOTHOCTH, BKHIOanOIHefII

3.1

3.2

YMEHHE MMPaBUIIHLHO UCTIOIh30BaTh H3yUECHHBIC BEIIECTBA U MaTepUAIbI
(B TOM 4mcIe MUHEpaIbHBIC YAOOpEHHWsS, METAUIbl W CIUIABHI,
NPOAYKTHl TEPEepadOTKUA TPUPOJHBIX HCTOYHUKOB YIJICBOJOPOIOB
(yrms, mpupoAHoro rasza, HeTH) B OBITY, CEbCKOM XO3SHCTBE, Ha
NPOU3BOJICTBE M TIOHUMAHUE 3HAUCHHS JKUPOB, OCIKOB, YIJIICBOIOB
JUIS OpTaHW3Ma YeJIOBEKa; YMEHHE IMPOTHO3UPOBATh BIIMSHUC BEIIECTB
U XMMHUYECKHUX IPOIIECCOB HA OPraHU3M 4YeJOBEKAa U OKPYKAIOIIYIO
HNPUPOHYIO Cpeay

YMEHUE HMHTETPUPOBATh XMMHUYECCKHE 3HAHHS CO 3HAHUSAMHU JIPYTHX
y4eOHBIX TIPEAMETOB

3.3

HAJIMYHME OMBITa paboTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU WH(MOpMAIUU
0 XUMUU (HayyHass U HAy4HO-TIOMYJIIpHAs JMUTEpaTypa, CIIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIICHWBATh WH(POPMAIMIO O BEIIECTBAX, HX
MpEBpAIICHUSIX W NPAKTUYECKOM  TNPUMEHEHHHM U yMEHHUE
MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTeIbHbIX 3a/1a4

BnageHne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMYJT HEOPraHWYECKHX BEILECTB,
YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHUMHYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs d1eMeHTa B [lepuomudeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX OJIIEMEHTOB (COCTaB M 3apsa sAapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEECICHUEM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPUOJIOB, KATUS U KaJIbIU
[IpeacraBnenne O  MEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX DIIEMEHTOB (paJlyC aTroma, 3JEKTPOOTPUIIATEIBHOCTH),
MPOCTBHIX W CIIOKHBIX BEIMIECTB OT TIOJIOKEHUS DJJIEMEHTOB B
[lepmonnueckoit cucremMe (B MajblXx TNEpHOJAX ©  TJIABHBIX
MOATPYMIax) U JIEKTPOHHOTO CTPOCHUS aTOMa

YMmenue kiaaccuumpoBarth:

7.1

XUMHUYECKHUEC DJICMECHTHI




7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3 XUMHUYECKHUE PEAKITHHI
8 YMeHue onpenessiTh:
g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
) HOHA
29 BHJI XMMHYECKOW CBS3M M THI KPUCTAUIMYECKOM CTPYKTYphI B
' COCIUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBHUTEIH
9 YMeHne XxapakTepu3oBath (PU3NYECKHe U XUMHUECKUE CBOICTRA!
MPOCTBIX BEHIECTB (KUCJIOPOJA, O30H, BOJOPOJ, TIpaduT, anmas,
9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalud, MarHHA,
KaJIBIIM, aJTFOMUHUM, KEJI€30)
CJIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX pacTBOpoOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI
9 metaiioB [-IIA rpynn, amtomunusi, menu (II), uunka, xeneza (II u
' IT), oxcuaet yraepona (II u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepet (IV um VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHas, yronpHas, KpeMHUEBAsT KUCIOTA U HX COJIH)
MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOHCTBA  BEIISCTB B
93 3aBUCUMOCTH OT WX COCTaBa M CTPOCHHS, MPUMCHCHHE BEIICCTB B
' 3aBHCHMOCTH OT WX CBOHCTB, BO3MOXHOCTh IMPOTCKAHUS XUMHICCKHX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHHue coCTaBIsATh MOJIEKYJISPHBIE U HOHHBIC YPaBHEHUS peaKkiuid, B
TOM YHUCIIE:
10.1 peaxkiuii HOHHOro 0OMeHa
10.2 OKHMCIIMTENBHO-BOCCTAHOBUTENBHBIX PEAKLINI
103 WUTIOCTPUPYIONINX ~XHUMHUYECKAE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPIKIAOIIUX TCHETHYECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHne BBIYUCIATH (IPOBOJUTH PAcUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MAacChl BEIIECTB,
) MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUi U HaXOAUTh KOINYECTBO
) BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIInN
12 Brnanenue (3HaHUE OCHOB):
121 OCHOBHBIMH  METOJaMH  HAy4YHOrO  TMO3HaHWUs  (HaAOIIO/IECHHE,

U3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) NTPH U3yUEHUH BEIIECTB U




XMUMUYECKUX SIBJICHHH; yMEHUEe CcQOpMYJIHpOBaTh MpoOiieMy H
IIPEIJIOKUTH IYTH €€ PEIICHUS

12.2

12.3

13

13.1

Oe3omacHOil pabOThl ¢ XWMHUYECKUMHU BEIISCTBAMHU, XHUMHYECKON
MIOCYI0H 1 J1abOpaTOpHBIM 00OPY0BaHUEM

npaBUIaMu O€30MacCHOTO 0OpaIeHUs C BEIIECTBAMH, HCTIOJIb3YEMbIMU
B TIOBCEHEBHOM JKU3HH, ITPaBUJIaMU TOBEJICHUS B IEIISIX cOepeKeHUs
37I0pOBbsl U OKPYKAIOIIEH MNPUPOAHON Cpelibl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3IEMCTBMSI Ha JKHUBBIE OPIraHU3MBI ONPEACIIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIIEHUS M MPEJOTBPALICHUS HX BPEIHOTO
BO3JCHCTBHUSI

Hanuuue nmpakTH4eCKUX HABBIKOB IUIAHUPOBAHMS W OCYLIECCTBIICHUS
CIEAYIOIUX XUMUUECKUX IKCIIEPUMEHTOB:

W3y4YeHHEe U ONMCaHue (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
c GUBUYECKUMH W XUMHYECKUMHU  SIBJICHHSIMU; OITBITHI,
WJUTFOCTPUPYIOLIME TPU3HAKU POTEKAHUS XUMHUECKUX PEaKLIUi

13.2

13.3

13.4

U3y4eHHE CIIOCO00B pa3eeH st cMecel

MMOJIy4YCHHEC KHUCIOpOoAa W H3YUCHUC C€TO CBOﬁCTB; IMMOJIYyUCHHC
BOAOpPOAa U HU3YHUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YTJICKUCIIOIO r'ada U
HN3YYCHHUC €CTO CBOfICTB; INOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHONM MaccoBOM  Jonei
pacTBOPEHHOTO BeeCTBa

13.5

IIPUMEHEHNE MHMKAaTOPOB (J1akmyca, METHJIOpaHka u
denondranenna) s ONpeneNieHUs] XapakTepa Cpenbl B pacTBOpax
KHCTIOT U IIenoueit

13.6

WCCIIE/IOBAHMUE U  ONKMCAHUE CBOWCTB HEOPTraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHJIAMH METAJIOB,  PAaCTBOPUMBIMHU U HEPaCTBOPHUMBIMH
OCHOBAHMSIMH, COJISIMH; TIOJIyYCHHE HEPaCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHWE OJHOTO MeTajula JApPyrMM U3  pacTBopa  COJH;
uccienoBanre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
LMHKA

13.7

PECHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); <<3J'ICKTpOJ'H/ITI/I‘IeCKa$I
JAUCCOLIMAIIU) «Baxnelinme HeMeTaIlbl W HX COCOUHCHUA,
«Baxueiinne MeTalIbl M UX COSTUHECHUS

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WLTIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHHUS PEaKIMii HOHHOTO OOMEHa; KAaueCTBEHHBIC pPEaKkIiuh Ha
NPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, Kaublius, aTIOMUHUS,
xkenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

VYmMmenue:




14.1

NpPEICTaBIATh PpE3yJbTaThl JKCIepUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeabCTB, TpaUKOB M TaOMUI] U BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATH CBSI3U MEXKIy pealbHO HAOJII0JaeMbIMH XUMHUECKUMHU
SBJICHUSIMU U TPOLIECCAMH, TPOUCXOIALIMMU B MaKpoO- U MUKPOMHPE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA OCHOBHOM
IroCYaIAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon
1

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

1.1

1.2

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

ATOMBI W MOJICKYIJIBI. Xumuaeckrue 3aeMEHThl. CHMBOJIB XHMHYECKHX
OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

1.4

1.5

Xumuueckass ¢opmyna. BalleHTHOCTH aTOMOB XHWMHYECKUX DJIEMEHTOB.
CreneHp OKUCICHUSA

3aKOH IIOCTOSHCTBA cocTaBa BemlecTB. OTHOcCHTEIBbHAs aTOMHas Macca.
OrHocuTtenpHas MOJICKYJISIpHad Macca. MaccoBas [0Sl XHMHUYECKOI'O
9JICMCHTA B COCIMHCHHUH

KomuuecTBo BemectBa. Mosb. MousipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBsI3b Kom4ecTBa, MacCchl M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

1.6

@u3nyecKue U XMMUYECKHE SIBJICHUs. XMMHUYECKasl peakus U €€ IpPU3HaKU.
3aKOH COXpaHEHHS MAcChl BEIIECTB. XUMHUUECKHE YPABHEHUS

2.1

2.2

[Mepuonnueckuii 3akoH u [leproauueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB

[Tepuonuueckuii 3akoH. Ilepuoauueckass cucreMa XUMUYECKUX SJIEMEHTOB
J.U. Menneneesa. Ilepuoasl u rpynmnsl. @U3NYECKUl CMBICIT TOPSIKOBOTO
HOMEpa, HOMEPOB MEePUOJa U IPYyNIIbl JIEMEHTA

Crpoenne atromoB. CoctaB aToMHbIX siaep. M3oTonbl. DnexkTpoHsl. CTpoeHue

ANEKTPOHHBIX 0007049eK aToMOB TepBbIX 20 XUMHUYECKHX JIIEMEHTOB
[Tepuonnueckon cucremsl [[.1. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHYECKHX JJIEMEHTOB IMEPBBIX
TpEX IIEPHOJIOB, KaJIns, KaJIbLISA (paguyca aTOMOB,
ANEKTPOOTPHUIATEILHOCTH, METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBHUM C TIOJIO)KCHHEM DJIEMEHTOB B
IIepronnueckoil CUCTEME U CTPOCHUEM X aTOMOB

3.1

3.2

CrtpoeHue BemiecTBa

Xummdeckas cBsa3b. KoBanmenTHas (HOHHpHaﬂ 151 HCHOJ'ISIpHaSI) CBA3b.
3J'ICKTpOOTpI/II_IaTeJ'ILHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.
Merannuueckas CBSI3b

Tunel KpUCTAJTNIMYCCKUX pCHléTOK (aTOMHaSI, HWOHHas, MCTaJ'IJII/I‘-IeCKaH),
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTﬂJ’IJ’IH‘-ICCKOfI pCHléTKI/I n BHJA
XUMHUYECKOM CBSI3HU

Baxuelimme npencraBuTENM HEOPTaHMYECKHX BellecTB. HemeTtamwibl U ux
coenuHeHus. MeTaibl ¥ UX COEIUHEHUS

4.1

Knaccmbmcaum{ U HOMCHKJIATypa HCOPraHUYCCKUX CO€IUHEHMI: OKCHJIOB




(coneobOpasyromue: OCHOBHBbIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecoJieoOpa3yroIre; OCHOBaHWHN (IIENOYM M HEPACTBOPHMBIC OCHOBAHWS);
KHUCIOT (KUCIOpOoJcOoAepKalie Hu OeCKUCIOPOAHBIC, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCITBIX)

4.2

4.3

44

dusznueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAILJIOB:
BOJIOPO/1a, XJIOpa, KUCIOPOa, CEPhI, a30Ta, pochopa, yriaepoaa, KpeMHHS
Ouznyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIIOB: JUTHS,
HaTpus,  KaJusg, MarHus W KajblMs,  alllOMUHHUA,  JKele3a.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHYKEHU METalloB

@u3nyecKue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI
HEMETAJIOB: XJIOPOBOAOPO/Ia, CEPOBOAOPOA, aMMHAKA

4.5

dusnueckrue U XUMHYECKUE CBOMCTBA OKCHUIIOB HeMeTasuioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yramepoma(ll, 1V), xpemuus(IV).
[Tonyuenue OKCHI0B HEMETAILIOB

4.6

4.7

Xumnueckue cBoiictBa okcuioB: MeTauioB [IA—IIIA rpymm, uunka, meau(Il) u
xeneza(ll, III). [Tomy4yenne okCUI0B METAIIIIOB

XUMUYECKHE CBOIMCTBA OCHOBaHHUW M aM(pOTEpHBIX TUAPOKCUIOB (HA

npuMepe TUIPOKCHUIOB allFOMMHUS, XkKenes3a, HuHKa). [lomyuenne ocHoBaHMit
1 aM(pOTEPHBIX TUIPOKCUIIOB

4.8

Oo6mme XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOAOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, PochopHO, KPEMHUEBOM,
yrosibHON. OcoOble XMMHYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOW CEPHOU H
a30THOM KuCHOT. [Tomyuenue kucior

4.9

4.10

4.11

OO6mue xuMHuYecKue cBoicTBa cpeHux coneil. [Tomyuenue comeit
[Tonyuenue, cobupaHue, pacro3HaBaHHE BOJIOPOJA, KHCIOPOJa, aMMMaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

[Tonyyenue amMmuaka, CEpHOM W a30THOW KHCJIOT B MPOMBIIUIEHHOCTH.
O61u11e criocoObl MOTYyYSHHs METaJIIOB

4.12

I'enermueckas CBA3b MCXKY KiIaCcCaMU HECOPTaHUYCCKUX COG}IHHGHI/Iﬁ

XUMUYECKHE pcaKknunun

5.1

Knaccugukanys XuMU4ecKUX peakivii Mo pa3IuyHbIM MIPU3HAKAM: 110 YUCITY
U COCTaBY y4acTBYIOLIMX B PEaKIMU BEILIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o
W3MEHEHUIO CTETIEHEW OKHUCIICHHUS] XUMUUYECKUX 2JIEMEHTOB

5.2

53

TennoBoil >PexT XMMUYECKON peakluuu, TEPMOXUMHUYECKUE YpaBHEHHS.
DK30- U 3HJI0TepMUYEcKe peakuuu. TepMoXuMuiecKkre ypaBHEHUs

OKHCIUTEITEHOBOCCTAHOBUTEILHBIC pCaKkIuu. Oxucnurenu n

BOCCTAaHOBHTCIIN. Hpoueccm OKHCJICHHA W BOCCTAHOBJICHHA. SHCKTPOHHLIﬁ
0ajlaHC OKHUCIIMTEILHOBOCCTAHOBUTCILHOM pCaknuuun

54

Teopust ~ BIAEKTPOIUTUYECKONM  JUCCOLHAIUU. Katnonsl, = aHUOHBIL.
DNEKTPOIUTHI U HEINEKTPONIUTHI. CHIIbHBIE U c1a0bie AMeKTponuThl. CTeTeHb
JCCOLMalun



5.5

Peakiiun monHOrO 0OMeHa. Y clI0BuUs MPOTEKaHHUs pEakiii HOHHOro 0OMeHa,
IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XuMUs U OKpy’Karolas cpena

6.1

BemectBa u marepuanbl B IIOBCEJHEBHOM JKM3HU 4enoBeka. beszomacHoe
WCTOJIb30BAHUE BEIIECTB U XMMUYECKUX PEaKIHii B J1a0opaTopuu U OBITY.
IlepBast moMoIIb IPU XUMHUYECKUX 05KOTaX U OTPABICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKalmeld cpeabl (KUCIOTHBIE —JTOXK[IH,
3arpsi3HEHUE MOYBHI, BO3AyXa M BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHUS
[Ipenenbuas nomyctumasi konueHntpanus BemectB (ITAK). Ponbp xumuum B
pPEIICHUN DKOJIOTUYECKUX TMpoOieM. YCWIeHHe NapHUKOBOTO 3ddekra,
paspylieHre 030HOBOIO CJIOS

6.3

[Tpumenenwue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHS U UX COSTUHEHUN B
OBITY, MEIUIIMHE, POMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTallb, YyTyH, TIOPAJIOMHUHHNA, OpoH3a) B OBITY U
IPOMBIIUICHHOCTH MX coefAuHeHuil. IloHsATHEe O KOppo3MM METaloB,
OCHOBHBIE CITOCOOBI 3aLUTHI KX OT KOPPO3UU

6.4

6.5

[IpupoaHble UCTOUYHUKH YTIEBOIOPOAOB (Yrojb, NMPUPOIHBIN Ta3, HE(TH),
MPOAYKTHI UX NIepepadoTKu (OEH3MH), UX POJIb B OBITY U IPOMBIIIICHHOCTH
IlepBoHayasbHbIE MOHATHUSA 00 OPraHMYECKUX BELIECTBAX KaK O COEIUHEHHSIX
yriepoga (MeTaH, 3TaH, STWIEH, aleTHIEeH, 3TaHOJ, IJIMLEpPHH, YKCycHas
kucinota). IloHATHE O OHMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKHpax, OelKax,
YIJIEBOJIAX — M UX POJIU B KHM3HU YEJIOBEKA

Pacuérrr:

7.1
7.2

1o ¢popMyaM XUMHUYECKUX COSTUHEHUN

Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHHUAM
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