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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaresbHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepalbHONM pabodeil MporpaMMbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIMH MPETIOJaBaHUs YICOHOTO TIPeIMeTa « X UMHUSI
B 00pa3oBaTeNbHBIX Opranm3aiusax Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Aa€T NpPENCTaBICHUE O IENAX, OOIel CTpaTreruu
oOy4yeHHsi, BOCHUTAaHUS W Pa3BUTHS OOYyYAIOMIMXCA CPEACTBAMU Y4eOHOIO
npeaMera, — yCTaHaBIMBAeT — 00s3aTeNbHOE  MPEIMETHOE coJlep KaHue,
IpelyCMaTpUBAET paCHpECIieHne €ro Mo KiaccaM M CTPYKTypUpPOBAaHHE TIO
paszzmenaM M TeMaM MPOrpaMMbl TI0 XHMHH, ONPENESeT KOJIWMYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O00y4alomuxcsi, OMNPEeAeNIeT BO3MOXKHOCTH TMpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TPeOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4eHHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON JAESITENIbHOCTH OOYyYaroulerocsi Mo OCBOEHUIO
y4eOHOTO COEepIKAHMUS.

3HaHWE XHMHH CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, ero mpejacTaBICHUN O MaTEPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOW, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JUIsl  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOM  yuyeOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBAaTEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPOPECCHOHATILHOMN I TEIBHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAYIHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
LEJI0CTHOTO B3IJIsA/1a Ha €UHCTBO MPUPOBI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYarOLIUXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIHUXCA.

JlaHHbIe HampaBjieHUs B OOyYEHHWU XUMHHU OOECIEUMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIM  SBJISETCS  IEIaroru4eckKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TMOHSTHN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAIbIBAETCS U3 CUCTEMBI
TOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHHIIUITY
MIOCJIEIOBATEBLHOTO PA3BUTHS 3HAHWU HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TmpenctaBieHUd 00 DIEKTPOIUTHYCCKOM IUCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYy4YEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABJIAIOLICH HAYYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (POopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKM KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUM M PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENBbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHMM NpaBWJI O€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
[IOBCEIHEBHOM JKH3HH.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
o0y4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE IJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opMmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATH U OLEHUBATh SIBICHHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y OOydyarolmuXcs T'YMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XHUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eeco00pa3sHOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOILIEN NPUPOJHON CPEIbl;

—pa3BUTHE MOTUBALUMU K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpPO(MHUIIS M HAIpPaBIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 0OpazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXXAHUME OBYUEHUA

8 KIIACC

IlepBoHaYyaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE 0 MeTOgax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIeMEHTbl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U COKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XUMUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Pu3nuecKnue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(bU3NYeCKuX CBOWCTB O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJIGHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE keie3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTUILIISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MTOBAPEHHOU
coiud, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IIapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3a€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!



MOJIYYCHHUST KHUCIIopoJa B JjabopaTopuud W TMPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOa.

TennoBoit 3¢(}eKT XUMHUECKON peakinuh, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3JlyXa, YCUJIEHHE MAPHUKOBOTr0 3(pekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyuyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpEI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupoae U B KU3HMU 4enoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpa3yomue. Homenknatypa oxcuaoB. @Dusumdeckne HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauust ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBI3b MEXKIY KJIacCCaMU HEOPTAaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacro3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHJIOB U
OMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAIOB), HAOIIOAEHNE O00pa3lOB BEILECTB
KOJIMYECTBOM | MOJb, MCCIEIOBAHHE OCOOCHHOCTEW paCcTBOPEHUS BEILECTBC
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCcOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJICIOBAaHNE O0pa3lOB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT M IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaJM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM W3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMe «BaxHenmue Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Ieprnonnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepnoast
u rTpynmbl. Du3nyeckuil CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANYyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB 10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB U Pa3BUTUS Haykh W npaktuku. [l. V. MenneneeB — y4€HbIM U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAacTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuu pazoKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss mMeXnpeaMETHBIX CBSI3€M MpU HU3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 KCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.

OO01ue ecTecCTBEeHHO--HAyUYHbIE TTOHATHS: HAy4YHBIN (akT, ruroresa, TEopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEILIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (GU3UYECKUE BEIUMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DHJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJblUHUs U MX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX AaTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BELIESCTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XHUMHUYECCKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3¢ (deKTy, Mo
U3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPAaTHMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonarue o ckopoct XxuMuueckol peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHsITHE 0 TOMOTEHHBIX U TeTEPOTE€HHBIX
peakuusx. [lonarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DAKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW PEaKIMU M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  AJICKTPOHHBIM  OaylaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnenne YpaBHEHUU



OKHCJIUTEIIbHO--BOCCTAHOBUTEBHBIX ~ PEAaKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu noHHoro oOMeHa. Y ciaoBUs MPOTEKAaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHSATHE O TMApOIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEMIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed H COJeHr
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IMPOBEJCHHE  OIMbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKaHHWA  peakuMid HOHHOTO  OOMeHa
(oOpazoBanue ocanaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COEIMHEHHUs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (HU3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTalllaMH, [ieso4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, (u3nyYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QuU3MUECKHMe M XUMUYECKHE CBOWcTBa (00mIMe Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKInu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIY4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel cpelbl COENWHEHUSMU cepbl (KUCIOTHBIE MOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEeA0TBPAICHNUS.

OO1mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u xumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuak, ero
dusznyecKkrue u XMMHUYECKHE CBOMCTBA, MOMyYyeHUe U mpuMenenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCcTBa (0OIIME KaK MPEACTaBUTEN Kjacca KUCIOT U crenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYeCKoe 3arps3HeHNE OKPYKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBbHBIX y100pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OCoOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJiib B OBITY U TMPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepualbl: KEpPaMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobaeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKUMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHME BUIAECOMATEPUAITIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOyTIUMBaHUs caxapa IMoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIIC€HHOI CEpHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HaOJIOJIeHWe MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBamMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMO/ICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJEeNen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojlyueHue, coOupaHue, paclo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHUE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSI.

MeTaJiibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XuUMUYECKUX 3yeMmeHToB [J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYeCKas:  KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpspKeHU MeTaioB. U3nyecKkrue U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenouynble MeTaIbl: MONOXKEHUE B llepruonnueckoil cuCTEME XMMHUUYECKUX
anementoB . . MenpaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIECHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[Ilenouno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kaublusg (OKCHJA, TUIPOKCUI, COJIM).
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHI: TI0JI0)KeHNE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMUYECKHUE CBOMCTBA allOMUHHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTIOMUHHS.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTupoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMu METaNIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE PE3yJbTaTOB  KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBbI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAaMU HaTpus, KaJlus U Kaidblusid (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHelue
METAJUJIbl U KX COCIUHEHHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HM 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXIpeIMETHBIX CBsI3ed NpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauusg, TMEPUOAUYHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszuka: Marepusi, aTroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOJHUKH,
MOJYIPOBOJHUKU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATEIIbHON JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTH4ecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAyKh B >KU3HU
COBPEMEHHOr0 O0O0IIEeCTBa, CIOCOOHOCTH BJAlETh JOCTOBEPHOW HHQOpMalei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpaaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBIMNOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJIEHWE M TMOCTYIKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINC
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJI0JAaEMbIX NPOLECCOB U SIBJICHMI,
MO3HABATENIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOi, JTOCTYHNHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0 W TO3HAHMIO, JI0O003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa30BaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSA OOy4YeHUsS B
JIaTbHEHIIEM;

4)¢opMuUpOBaAHMS KYJbTYPHI 310POBbSI:

OCO3HAHME IEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pPOBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBUJ  OE30MAaCHOCTH TpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6)3K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MACHOTO MOBEIECHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAKOIIMNX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, AJIs ITOBBIIIEHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX PEUICHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble J1ornyeckue AeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), HUCIOIb30BAThH
NOHATHUS 711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKAINNK XUMUYECKUX BEIMIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PacCyX IeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI M 3AKIIOYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJICNIU, UCIOJIb3YEMbIE B XUMHUH,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢opMmyna M YypaBHEHUE
XUMHUYECKON peakiuu — MNpU PEIICHUH Y4eOHO-IT03HABATENbHBIX 3371a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI0
MIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpPETEHUE ONbITa IO TIUIAHUPOBAHUIO, OpPraHU3alMid U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSTh Pa3IUYHbIe METOIbI U 3aIPOCHI MPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHIA,
OBJIQJICHUE KYJbTYPOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JrarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJNb30BaTh MW aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NPUPOIHON
Cpenbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie nuaiora W (WIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxnaeMoill  TeMbl, (OPMYyJIUpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4K;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIE  pPE3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YICOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTENbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHAILUSA
COBMECTHBIX JCHCTBH, OINpeAeNeHNe KpPUTEPHEB IO OICHKE KadyecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSTeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOMAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpeAMETHOM o0nacTu  «XUMHUS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO ¥ MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAIUsX.

K koniy oOydenus B 8 kiiacce npeMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PEakius, KiIacCu(PuKanus peakiuii: peaxiuu
COCAMHEHHUS], pEaKUUU PA3JIOKEHUs, pPEaKUUHd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIoBOM ekt peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOWTab, PaJANYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJECHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHA U
MPUMEHATH ITU MOHITUA MPHU OMMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

e WCIOJBH30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE€ MMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osaemeHtoB . H.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacTpeeeHUe X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIL;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU NEITEIHHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4Y€HUs CBOICTB
BEIIECTB M XHMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0opaTOpHbIM  000pY/IOBaHWEM, a TakXKe MpaBHiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECITEHHON MAaCCOBOW JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MICIIOYEH U KUCIIOT C MMOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peakius, XUMUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuyu, MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJUTHYECKAS HUCCOLMAIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCICHHME M  BOCCTAHOBJICHHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pem€Tka, KOppo3us METaJUIOB,
CIJIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSTh 3TU NOHATHS MPU ONUCAHUY BEILLIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIINM;

ONPENEIIATh BAJICHTHOCTD M CTEIIEHb OKUCIIEHNSI XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIEKHOCTH BEUIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XMMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BELLECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OINUCHhIBAaTh W XapaKTEPU30BATh
tabnuunyto Gopmy lleproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas MOArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», manbie ¥ OojblIMe NEPUOAbl, COOTHOCUTH
0003HAauEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tadnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUN B
npeaenax MajblX IEPUOIOB U TIaBHBIX MOATPYIIl ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBY YYAcCTBYIOLIMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAas OMNMCAaHUE
IpUMEpPaMH MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOLIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAIMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIBHYI0O MOJEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEeHTa 1o (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAaHUS ~ XMUMHYECKOW  TOCYIOM |
7ab0paTOpHbIM  00OpYIOBaHMEM, a TaKXKe IMpaBUia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPIKTAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonat-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPalid MBICTUTEIbHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).
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