AHHOTaUMs K padoyeii nporpaMmme 1o npeamery «Xumus» 9 kJjacc
[Iporpamma 1o XMMHU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS COCTAaBIEHA HAa OCHOBE
TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS OCHOBHOH 00Opa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npenctasieHHbIXx B PI'OC 00O, a Taxke Ha OCHOBE (enepalbHON padoueil mporpaMmbl
BOCIIMTAHUS ¥ C y4ETOM KOHIICTIIMH MPETOIaBaHusl YIeOHOTO mpeaMera « XUMHUsS» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumun Ia€T MPEACTABICHUE O IEIIX, 00IIel cTpaTeruy 00yJICHHsI, BOCITUTAHHMS H
pa3BUTHS 00YYAIOIIKMXCS CPEICTBAMU YU4E€OHOIrO MpEAMETa, YCTAHABIMBAET 00s3aTENIbHOE MPEIMETHOE
coJiep)KaHue, IpeycMaTpUBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHME IO pa3zienaM U
TeMaM MpPOrpaMMbI [0 XWMHHU, OMNpPEACTSeT KOJWYCCTBCHHBIE M KAUYECTBEHHBIC XapaKTCPUCTUKU
COJIEpXaHUsA, PEKOMEHIyEMYI0 TOCJIEeI0BATEILHOCTh U3YYCHHS XMUMHHU C YUETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKH Y4€OHOTO IMpOoIlecca, BO3PACTHBIX OCOOEHHOCTEN OOydarommxcs,
OTpeJieNisieT BO3MOXKHOCTHU MpeAMETa JUIsl pealln3aluy TpeOOBaHUN K pe3yabTaraM OCBOEHUS OCHOBHOM
00pa3zoBaTeNbHOM MPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHUU K
pesynbpTaTaM OO0ydeHUs XMMHU Ha YpOBHE IIeJIed W3YYEeHHS IMpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-
M03HABATEIbHOMN JEATEIbHOCTH 00yYaIoIerocs 0 OCBOEHUIO YYEOHOTO COIepKaHMUSL.

XapakTepuCcTHKA MCUXOJOTHYECKUX NMPEINOCHUIOK K €ro H3YYeHUI0 y4aluMHUCs

3HaHWE XUMHUH CIY)KHUT OCHOBOM i (OPMHPOBAHUS MHUPOBO33PEHUS OOYy4aromerocsi, €ro
MPEACTABICHUI O MaTEepHATIbHOM EIWHCTBE MHpA, BAXHYIO POJIb HrparoT (OpMHUpPYEMbIe XUMHUEH
MIPEACTABIICHUS O B3aMMOTIPEBPAIICHUSX YHEPTUH B 00 IBOJTFOIIMHU BEIIECTB B IPUPO/IE, O MYTIX PEIICHUS
rJI00aBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, MUIIEBON 1
AKOJIOTUUYECKOU O€30TTaCHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

- CHocoOCTBYeT peanu3aliyd BO3MOKHOCTEH sl camMopa3BUTHA U (POPMHPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

- BHOCHT BKJIaJl B (POpPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH OO0yJarouiuxcs,
HABBIKOB HUX CaMOCTOATENbHON yueOHOM HesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX W HCCIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATLHON eI TeNIbHOCTH;

- 3HAKOMUT €O CHelU(UKON HAyYHOT'O MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO B3rJIsAa Ha
€IMHCTBO MPUPOJIBI U YEIOBEKAa, SBISETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHHM €CTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

- crocoOcTByeT (POPMUPOBAHUIO LIGHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHbBIM 3HAHUM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30oBaHNe 00YJarOIIUXCSl.

JlaHHbIE HaIpaBJIeHUs B OOY4YEHUN XUMHH 00€CIIeUMBAIOTCS Crieu(UKON cofepkaHus y1eOHOTO
mpeaMeTa, KOTOPbIH SBJSeTCS MeJarornuecky afanTUPOBAaHHBIM OTPaKeHHEM 0a30BOM HAYKU XMMUU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTrO o0OIIero o0pa3oBaHUsS OPUEHTHPOBAH Ha OCBOEHUE
0Oy4aroUUMUCSI CUCTEMBbl MEPBOHAYANBHBIX MOHATUNA XHMHH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrpykTypa coaep:KaHusI TPOrPaMMBI IO XUMUHU COPMHUPOBAHA HA OCHOBE CUCTEMHOTO TOIX0a K
e€ uzydyennro. CoaepkaHue CKIIabIBAETCSl U3 CUCTEMBI MTOHATUN O XUMUUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMBI IOHATUN O XUMHUYECKOH peakinu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI 10 MPUHITUITY
MOCJIEIOBATENFHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— Y4YEeHHsI O CTPOCHHUH aToOMa U XUMHYECKOH CBSI3H;

— IPEJCTaBICHUN 00 NMEKTPOIUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCSA HA OCHOBE AMIIMPUYECKH MTOJITyYEHHBIX U OCMBICIIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITONHSS (DYHKIIUH OOBSICHEHUS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUUYECKOIO MPUMEHEHUS U MOIY4EHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue MmporpaMMbl 10 XUMUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUECKON
COCTaBJISAOLIEH HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOLLIEHUS K
HAayyHOMY 3HaHHIO M METOJaM IO3HaHWs B Hayke. V3yuyeHue XUMHUM MPOUCXOJIUT C IMPHUBJICUEHHEM
3HAHUN U3 paHee U3YyYEHHbIX yueOHbIX MmpeaMeToB: «Okpyxaromuil mup», «buonorus. 5—7 kinaccs» u
«®Dusuka. 7 Kiacey.

[Tpu u3ydeHnr XuMUHN TPOUCXOUT (GOPMUPOBAHKE 3HAHUI OCHOB XUMHYECKOW HAYKH KaK 001acTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESITEIbHOCTH YeI0BEKa U KaK OJJHOIO U3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYpbl. 3afaya y4eOHOIo NpeaMeTra COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI XUMHUYECKUX
3HAHMM — BaXXHEHIINUX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHX IOJOXKEHUH, TOCTYIHBIX
000011eHNIT MUPOBO33PEHUYECKOIO XapaKTepa, S3blka HAyKH, B NMPUOOLICHUM K HAy4HbIM METOJaM
MO3HAHUSl TPU HU3YYEHUU BELIECTB M XUMHUYECKHX peakuuid, B (OPMHUPOBAHMU M PaA3BUTHH
MO03HABATEIbHBIX YMEHUN U MX MPUMEHEHUH B y4e€OHO-TI03HABATEIbHOW U yueOHO-HCCIIe10BaTENbCKON
NesITeIbHOCTH, OCBOCHUH TIPAaBHJI O€3011aCHOT0 0OpaIleHHsl C BELIECTBAMH B MIOBCEAHEBHON K HU3HHU.

Henu u 3a71a4u u3yvyeHus: yueGHOr o npeaMera

[Ipu n3yyeHn XMMHK Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs Ba)KHOE 3HAUEHHE MTPHOOpETH
TaKHe LU, KaK:

— (dopMupoBaHHE WHTEUIEKTYaJbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO PEIICHUH, CIIOCOOHOW alanTUpoOBaThCsi K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOydYeHHWS Ha CHCTEMaTH4YecKoe TMpHOoOIeHne oO0yJalmuxcs K
CaMOCTOSITENIbHOM TO3HABaTENIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM MO3HAHMS, (OPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEHN K XUMHUU;

— obecriedyeHre YCIOBH, CIOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYalOIIMMUCA — OIbITA
pazHooOpa3HOM JIeATeNbHOCTH, NO3HAHMS W CAMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opMmupoBanue oOmiei PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM YHUCIIE
YMEHHH 00BACHATH U OLICHUBATH SIBJICHHS OKPYKAIOIIET0 MUPA, UCIOJIB3YsI 3HAHUSI U OIIBIT, MTOJTY4YE€HHbIE
MpU U3YyYCHUH XUMUU, NPUMEHATh UX MPHU PEUICHUH MPOOJIEeM B MOBCEAHEBHOW XU3HU U TPYIOBOU
NEeSATENbHOCTH;

— ¢dopmupoBaHue y O0OYYarOIIUXCS TYMAaHHUCTUYECKMX OTHOLICHHWH, MOHUMAHUS IEHHOCTU
XMUMHYECKUX 3HAHUH NJIs1 BRIPAOOTKU IKOJIOTUYECKU I11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOIt
NESATENBHOCTH B LEJISIX COXPAHEHHUs CBOETO 3J0POBbS U OKPYXKAIOIIEH PUPOIHON CPeibl;

— pa3BUTHE MOTHBAIMH K O0y4YEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCHHTAHUIO HA
OCHOBE YCBOEHHs OOIIEUeNIOBEYEeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTH JalbHENIIEero 00y4eHusl.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

OOmiee 4yMclIO YacoB, OTBEAEHHBIX IS H3YYEHUS XMMHMHM Ha YPOBHE OCHOBHOIO OOIIEro
obpa3oBanus, coctaBiseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HeJlento), B 9 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

Coaep:xkanue yueOHOro npeamera « Xumus» - 9 Kjace

BemecTBo M XuMH4ecKasi peaKkuusi

Ilepnognueckuit 3akoH. Ilepuoanueckas cucrema xumuudeckux snemeHToB [l M. MeHnneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMHUYECKHX JJIEMEHTOB NEPBBIX TPEX



MEPUOJIOB, KM, KaJdblUHWS M KX COEAUHEHHH B COOTBETCTBHUM C IIOJOKEHUEM JJIEMEHTOB B
[Tepuoanueckoi cucTeMe U CTPOEHUEM HX aTOMOB.

CrtpoeHue BeliecTBa: BUbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMUYCCKHE CBOMCTBA BEIECTB,
OTHOCAIIMXCA K Pa3JIMYHbIM  KJaccaM HEOPraHMYECKUX COEJAMHEHUM, TEeHETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukanuss XUMHYECKAX peakIuid 1O pa3INYHbIM IPU3HAKaM (IO YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 M3MCHEHHIO CTETICHEW OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTalu3aTopa). DK30- U IHAOTEPMHUYECKHE
peaKIfy, TePMOXUMUYECKHE YPABHECHHUS.

[Tonsartue o ckopocTu xumuieckoi peakiuu. [lousaTre 06 06paTUMBIX M HEOOPATUMBIX XUMUYECKHUX
peakuusx. [loHsATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusax. [lonstue o karanuze. Ilonstue o
XUMHYECKOM paBHOBECHH. PAKTOPbI, BIUAKONIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TOJIOKEHHE
XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMH,  DJCKTPOHHBIM  OajmaHC  OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHOU peakiuu. CocTaBiIeHUE YPABHEHN OKUCIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKIIUHI C
WCIIOJIb30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopust IEKTPOJIUTHUECKON TUCCOLMALAN. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M MCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHIAMU XUMHUYECKOU CBsI3U. CTENEHb JUCCOLMALIMH.
CusnbHbIE U c1a0ble JIEKTPOIUTHI.

Peaknun woHHOTO OOMEHa. YCJIOBUS TNPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa, TOJIHBIE H
COKpaIllEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBA KHUCIOT, OCHOBaHWW W COJIE B CBETE
MPEACTABICHUI 00 AIIEKTPOJUTHYCCKON nuccormanuu. KadecTBeHHbIE peakiui Ha MOHBL [loHATHE O
TUPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB — METAJJIOB U
HeMeTa/uIoB (TpaduTa W amMasa), CJIOKHBIX BEIIECTB (XJIOPHIAa HATPHs), UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM pEaKIMu OT BO3JACHCTBUS  PAa3IMUHBIX  (AKTOPOB, HCCIICIOBAHUC
3JIEKTPOINPOBOIHOCTA PACTBOPOB BEIIECTB, Mpollecca AUCCOLMAIMA KHUCJIOT, WIEJIoYe U coJsei
(BO3MOXHO HMCIOJIb30BaHUE BHUJIICO MATEPHAIIOB), IIPOBEJACHHUE OIBITOB, WILTIOCTPUPYIONIUX MPHU3HAKH
MPOTEKaHUs PeaKInii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, 00pa3oBaHHE BOJIbI),
OTIBITOB, UJUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTENLHO-BOCCTAHOBUTENBHBIX pEeaKLU (TOpeHHE, PeaKIHH
paslIoKEHUs, COCTUHEHHUsS), PACIIO3HABAHWE HEOPTaHMYECKUX BEIIECTB C IOMOIIBI0 KAaueCTBEHHBIX
peakiuii Ha MOHBI, PELICHUE SKCIIEPUMEHTAIbHbIX 3a/1a4.

HemeTanasl u uX coeTHHEHHS

OO6mrast xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIEHU
okucienusa. CTpoeHne u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XUMUYECKUE CBOMCTBA
Ha MpUMepe XJIopa (B3auMOIeHCTBUE C METalIaMH, HEMETaIIaMH, 1e1o49aMu ). XaopoBoaopoa. ComsHast
KHCIJIOTa, XMMHUYECKHUE CBOWCTBA, MOIy4YeHUE, NMpuMeHeHue. JleiicTBue xjopa M XJOpOBOJOPOAA Ha
OpraHu3M 4yenoBeka. BaxkHeillne XJIOpuabl U UX HAXO0KJIEHUE B PUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEPBHI.
AnnoTpornHbele MOAM(UKAIIMKM KUCIOpPOAa M cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBoAopor,
CTpoeHue, PU3NYECKUE U XUMUUYECKUE CBOUCTBA. OKCH/IBI CEPHI KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kucnora, pusnueckue U XMMUYECKHe CBOMCTBa (0OIIME Kak MpPEeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). XUMUYECKHE PEAKINH, JIEKAIUe B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOTydeHUs
cepHoil kucioThl. [Ipumenenue cepHoid kucnotbl. Cosin CEPHOM KHUCIIOTHI, KAYECTBEHHAsI PEaKLMs Ha



cynbdar-uon. HaxoxeHue cepsl u €€ COeIMHEHUI B IPUPO/JIE. XUMHUECKOE 3arpsi3HEHHE OKPYKAroIel
Cpeabl COCTMHEHUSMHU Cepbl (KHCIOTHBIC JNOXAW, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CHOCOOBI €ro
MPEJOTBPAILCHHS.

OO0mas xapakTepucTuka 3MeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE
CTETIEHH OKHUCIICHUS. A30T, PacHpOCTpaHEHHWE B TNPHUpPOJE, (PHU3MUYECKHE W XUMHUYECKHE CBOMCTBA.
KpyroBopoT azora B mpupoje. AMMHAK, ero (U3NYEeCKHe W XUMHUYECKHE CBOWCTBA, MOJYYCHUE H
npuMeHenne. Conu aMMOHHS, WX (U3NYECKHE U XMMHYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peaknys Ha MOHBI aMMOHHMSA. A30THAas KUCIOTa, €€ TMOJydYeHue, (PU3NIeCKue W XMMHUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creruduueckue). Vcnoap3oBaHWE HUTPATOB U COJEH
aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHHH. XMMHYECKOE 3arps3HEHHE OKpYXKAIOIIeH Cpeabl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE NOXIW, 3arps3HEHHE BO3AyXa, MOYBBHI M BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu docdopa, dpuznueckre u xumuueckue cBoiictBa. Oxcup dochopa (V) u
dbocdhopHas kucioTa, (U3NIECKUE U XUMUUYECKHE CBOMCTBA, mosydeHue. Mcnonp3zoBanue gocdartoB B
Ka4eCcTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapaktepuctuka 351eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE
CTETIEHU OKUCIIEHUS. YTIIEepO/I, AJUNIOTPOITHBIE MOAN(DUKAIINH, PACTIPOCTPAHEHHE B IPHPO/IE, HPU3NIESCKIE
U XUMHUYEeCKue cBoicTBa. Anpcopomus. Kpyrosopor yriepoma B mpupoge. OKcuasl yrieponaa, HX
¢u3nveckne U XUMHUYECKHE CBOWCTBA, NEHCTBUE HA XUBBIE OPraHU3MBI, TOJydE€HHE W MPUMEHEHHE.
DKoJjoru4eckue npoosemMsl, CBA3aHHbIE ¢ OKcuioM yriepoaa (IV), runoresa rinodaibHOrO NOTEIUICHUS
KJIMMata, TTApHUKOBEIHN AP PEeKT. YTOIbHAS KUCIOTA U €€ COMH, NX (PM3NIECKHe U XUMHUECKUE CBOMCTBA,
noJrydeHrne u npuMeHeHne. KadecTBeHHasi peakuus Ha KapOOHAT-HOHBL Vcronk30BaHue KapOOHATOB B
ObITY, MEUIIMHE, TPOMBIIIJIECHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHbIe TOHATHUS 00 OPraHUYECKUX BEILIECTBAX KaK O COENMHEHUSX yriepona (MeTaH,
3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, [NIMLEPHH, YKCyCHast KucioTa). [IpupoiHbie HICTOUHUKH YTTIEBOJOPOIOB
(yronb, TPUPOIHBIM Ta3, HEPTH), MPOAYKTHI HX MepepaboTku (OEH3WH), WX pOJIb B OBITY U
npoMblIieHHOCTH. [loHsATHEe 0 OHONIOrMYecKd BaXKHBIX BEIECTBAX: JKHMpaxX, Oeikax, yrieBojax — U ux
POJIK B )KM3HU YelloBeka. MaTepuaabHOE €JMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢usmueckne u XMMHUYECKUE CBOMCTBA, MOJydeHHe U mpuMmeHeHue. CoenrHeHus
KpemMHusi B mnpupoae. OOuiue mnpencraBienus o6 oxcunae kpemHus (IV) u kpemHHeBOW Kuciore.
CunukaThl, X HUCIIOJIb30BAHKUE B OBITY, B MPOMBIILICHHOCTH. BaxkHeline cTpouTensHble MaTEpUabl:
KepaMHuKa, CTeKJo, IIeMEHT, OeToH, kene300eroH. IIpobmembl Oe30MacHOr0  MCHOJIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii Ixcnepumenm:

M3y4YeHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, IMPOBEICHUE
KaueCTBEHHBIX pEaKIMi Ha XJIOPUA-HOHBI U HAONIOJIEHHWE MPHU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpaxaromue (QU3NYECKHe W XHUMHYECKHE CBOMCTBAa TajOreHOB M UX COCOUHEHHH (BO3MOXHO
WCIIOJIb30BAHME  BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C oOpasuaMu XJIOpPHAOB (TaJOreHUI0B),
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOKHO HCIIOJIb30BaHHE BHIEOMAaTEPUAIIOB),
HaOoIeHNe Mmpolecca OOyrIMBaHUS caxapa MOoJA JACHCTBHEM KOHIIEHTPUPOBAHHON CEpHOUM KHCIOTHI,
M3Y4YEeHHE XUMUYECKIX CBOMCTB pa30aBlIeHHOM CEpHOM KUCIOTHI, MPOBEACHNE KAUeCTBEHHOM peakiIiny Ha
cynbhaT-uoH U HAOMIOJEHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3MUYECKUMHU CBONCTBAMH
a3o0Ta, ochopa U UX COeMHEHUH (BO3MOXKHO HCIOIb30BAHUE BUIEOMATEPUAIIOB), 00pa3iaMy a30THBIX
u dochopHbIX ynoOpeHHid, MoTydeHHe, cCOOMpaHue, pacro3HaBaHHE M W3YyUYeHHE CBOMCTB aMMHaKa,
MPOBEJICHUE KAYECTBEHHBIX pEaKkiMii HAa WMOH aMMOHHS W (ocdar-uOH W H3yYeHHE MPU3HAKOB HX
MPOTEKAHUS, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIObI0 (BO3MOKHO
WCIOJIb30BaHNE BUICOMATEPUANIOB), H3yUCHHE MOJIENIeN KPUCTALNTMYECKUX PeméToK anMmasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YTTIEM U
YCTPOMCTBOM NPOTUBOTa3a, MOJy4eHUE, COOMpaHKe, paclio3HaBaHUE M U3yYeHHE CBOWCTB YIJIEKHUCIIOTO



ra3a, NMpoBe/ICHUE KAYeCTBEHHBIX pEaKIMii Ha KapOOHAT M CHIIMKAT-HOHBI U M3YYCHHE MPH3HAKOB HX
MPOTEKaHUs,  O3HAKOMJICHME C  MPOAYKIMEH  CWJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe «BakHelme HeMeTaibl U UX COCAUHCHUS.

MeTa/uibl M UX COEIMHEHUS

OO0mast xapakTepuUCTUKa XUMHUUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAHMHM MX TOJIOXKCHHS B
[Tepuoanueckoit cucteme xumudeckux aiemeHToB [[. . MenneneeBa u crpoerusi aromoB. CtpoeHue
MEeTaJUIOB. MeTalmuyeckas CBsI3b U METAJUIMYECKass KPUCTAJUTMYECKasT PEHIETKa. DIEKTPOXUMUYCCKUN
psan HanpsbkeHud MertamwioB. dusnueckue M XMMHUYECKHE CBOMCTBAa MeTayioB. OOme crocoObl
MoJTydeHus: MeTayuioB. [IoHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aAIUTHI KX OT KOPPO3UH.
Crnasel (cTanb, Yyr'yH, JIOPaJIFOMUHUM, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lerounble MeTaNbl: MOJOKeHUue B Ilepuoamyeckoil cucreme XuUMu4eckux anemeHtoB /[l U.
MenpeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHHE B mpupojie. Ousnyeckue u XMMUYECKUe CBOMCTBA (Ha
npuMepe HaTpust ¥ Kanusi). OKCUJIBI U TUAPOKCHIBI HATPHS U Kaus. [[pumeHeHre menoyHbIX MEeTalioB
U X COCTMHEHUM.

[[lerouyHO3EMENBHBIE METAJUIBI MarHuid W KaJbLMU: TojnokeHue B Ilepuoamueckoil cucreme
xuMH4ueckux 3nemMeHToB . . MenaeneeBa, cTpoeHre UX aTOMOB, HAXOKICHUE B IpUpoie. Pu3ndeckue
U XUMHUYECKHE CBOMCTBA MarHus W Kanblus. BakHeimme coeauHeHus Kaablus (OKCHI, THIPOKCHU],
coin). KEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEeHHUSI.

AmomuHnil: nonoxxenue B [lepuoauyeckoit cucreme xumuueckux snemeHToB J1. . Menneneena,
CTPOCHHE aToMa, HaxoXJAeHWe B Tmpupoje. Du3nyeckue W XUMHYECKHE CBOWMCTBA aIFOMUHUS.
AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA ATFOMUHUSI.

Kenezo: nmonoxxenue B Ilepuomuueckoit cucreme xumuueckux snemeHtoB Jl. M. Menneneesa,
CTPOECHHME aTOMa, HaXOXJeHUE B mpupoae. Puznueckne U XUMHUYECKHE CBOMCTBA kese3a. OKCHUpI,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, CBOMCTBA U TIOJIyUCHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMM METa/lIOB M CIUIaBOB, UX (PU3UUYECKHMMHU CBOMICTBAMH, U3ydyeHHUE
pEe3yNbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEpPHUATIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUSL OKCHJA KaJbIUsl U HATPUS C BOJOUM (BO3MOXKHO HCHOJb30BAaHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHs >Kele3a B KHUCIOpoAe (BO3MOXKHO
HCIO0JIb30BAHME BUJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMs KAUYECTBEHHBIX pPEeaKlUi Ha HOHBI: MarHus,
KaJIbIIMS, JTFOMUHUSA, TIMHKa, skene3a (1) u sxenesa (I1I), menu (II), HabGaroaeHNE 1 OTIICAHUE TTPOLIECCOB
OKpalllMBaHUsl IUIAaMEHW MOHAMH HATpHs, Kaldusd U KajdblUusid (BO3MOXHO HCIHOJIb30BaHUE
BHJICOMATEPHUANIOB), HccieioBaHne aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS U THIPOKCHIA IIMHKA,
pelieHue YKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTaibl U UX COCIUHEHUD.

XMMHUA U OKpYKAaWIIas cpena

BemectBa u Marepuaibsl B IOBCEIHEBHOM KU3HU yeloBeKa. bezonacHoe ucnoJib30BaHUE BELIECTB
Y XUMHUYECKUX peakiuil B ObITy. [lepBasi moMolis Ipu XMMHUYECKUX 0XKOTaX U OTPABICHUSIX.

XUMHUYECKOE 3arpsi3HEHHUE OKpYy)Kawllled cpenbl (mpenenpHas JOMyCTUMas KOHLEHTpalus
BemecTs, nanee — [1JIK). Posb xuMuu B penieHuu 5K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHre 00pa3lioB MaTepuaioB (CTEKIIO, CIIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).

Mescnpeomemmnuie ceasu

Peanuzamus MeXNpeaMEeTHBIX CBS3€M NMPH M3YYEHUM XUMHUU B 9 KIIacce OCYIIECTBIISIETCS Yepe3
MCIO0JIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK ¥ MOHSATHHA, SBISIONIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYUHBIH (aKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHATIN3, CHHTES,
KIaccu(uKaIus, IepuoAUYHOCTb, HAOMIOCHHE, YKCIIEPUMEHT, MOACTUPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 2D (DEKT, TEXHOIOTHsI, MaTepUaIbL.



@du3uKa: MaTepUs, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PAJUOAKTUBHOCTD,
MOJICKYJIa, JJIGKTPUYECKHA 3apsil, MPOBOJHUKH, TOJTYIPOBOIHUKH, IUAIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeJNO, OO0BEM, arperaTHoe COCTOSHHE BEUIeCTBa, Ta3, pacTBOP, PacTBOPUMOCTbD,
KpucCTallIn4CCKas peméTKa, CIIJIaBHBI, (1)I/I3I/I‘-IGCKI/IG BCJIMYUHBI, CAWHHIBI U3MCPCHUA, KOCMUUYCCKOC
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi:  ¢dorocuHre3, npixaHue, Ouocdepa, 3KocHCTEMa, MHHEPAIbHBIC YIOOPEHUS,
MUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPaIbl, TOPHBIE TOPOJBI, TOJE3HBIC HCKOMAEMBIC,
TOILIMBO, BOJHBIE PECYPCHI.

Cnncok yueOHHMKOB H Y4eOHBIX OCOOMIA, MCTI0JIb3yeMbIX JIJIsl peajin3alui NPporpaMmabl.
.Peasmzanus nporpammel ocymiectsisiercs o yueOuuky: H.E. Ky3nenosa, I.M. Tutosa, H.H.
lapa. Xumus. YueOuuk 15 9 kitacca o6meo0pa3oBaTenbHbIX yupexkaenuii. M.: Berana - I'pad, 2015 .



