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Paboyas mporpamma BHEYpOYHOTO Kypca Y4eOHOH MAEATENbHOCTH «XUMHUS Ha MATHY»
(HampaBiieHHEe TO Y4eOHBIM IpelMeTaM O00pa3oBaTelIbHOW NpOrpaMMbl Ui 9 KiaccoB
OCHOBHOTO 00111er0 00pa30BaHusl) BKIIOYAET MOSACHUTEIBHYIO 3aIUCKY, COJIEpKaHUE 00ydeHus,
IIaHUPYCMBIC PE3YJIbTAThI OCBOCHU IMporpaMmal, TEMATHYCCKOEC IJIaHUPOBAHUC.
[losicHuTeNnpHAs 3alMCKa OTPaXKaeT OOLIME LENM M 3a/1a4d U3YYEHUs XUMUHU, XapaKTEPUCTUKY
TICUXOJIOTUYECKUX MPEINOCHUIOK K €€ N3y4eHHIO 00YJaloIIUMHUCS, MECTO B CTPYKType y4eOHOTO
IUTaHa, a TAaKXKe MOAXOJBl K 0TOOPY COIEp)KaHusl, K ONPENEICHUIO TUNIAHUPYEMBIX PE3yJIbTaTOB.
Copnepxannie OOy4eHHUsS] pacKphIBAae€T COJEp)KATENbHBIC JMHUH, KOTOPBIE IPEIUIararoTcs st
00s13aTE€ILHOTO W3YYEHHS B KaXXJIOM KJacce€ Ha YpPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHMSL.
HnaHpreMHe pE3yiabTaTbl OCBOCHUA IPOrpaMMbl 110 XHMMHUH BKIIIOYAIOT JIMYHOCTHBIC,
MeTanpeIMEeTHBIE PE3yJbTaThl 3a BeCch TEpPHOA OOY4YeHHsT Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus, a TAKKE MPEIMETHBIE JOCTHKEHUS 00yJaronerocs.

MNOSACHUTEJIbHAS 3AITUCKA

Henr npanHoOil mporpaMmbl — TOATOTOBKA OOYyYaroIIMXCS K TOCYIapCTBEHHOMY
AK3aMEeHY 10 XUMHUHU 32 KypC OCHOBHOM 00111€00pa30oBaTeIbHOM MIKOJIBI B TECTOBOU (hopme.

OcHoBHbIE 3a]a4H TAHHOT'0 Kypca:

. 3aKpenuTh, CUCTEMATU3UPOBATh, PACHIMPUTH W YIIYOUTHh 3HAHUS Yy4alluxcs,

MpHOOpPETEHHBIE HAa YPOKAX XUMUU;

. [Iponomxuth (hopMUpOBaHHE YMEHUH peniaThb TEOPETUYECKUE U MPAKTHUECKUE
3a/1a4u;

. [IpoomxuTh GOpMUPOBAHUE HABBIKOB Pa0OTHI CO CIIPAaBOYHBIMU MaTepUaIaMu;

. [Ipomomxuts (opMHupoBaHHE NPAKTHUECKUX YMEHHMH W  HaBBIKOB IO

71ab0paTOPHOI TEXHHKE;

. [TpoomkuTh BOCIIUTaHHE YOEKICHHOCTH B MO3UTHBHOM POJIM XMMHUU B JKU3HU
COBPEMEHHOTO OOIIeCTBa, HEOOXOAWMOCTH XHMHYECKH TI'PaMOTHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO M OKpYXKaIOIIeH cpefe.

[lporpamma 1Mo XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIieHa Ha
OCHOBE TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelbHOM MpOrpamMMbl
OCHOBHOTO 0011ero odpazoBanus, npeacraBieHHsix B PI'OC OO0 2021, a Taxxe Ha OCHOBE
¢benepanbHON paboyeil MporpaMmbl BOCHUTAHUS M C YYETOM KOHLEMIUHM IPENo aBaHUs
yueOHoro mnpenmera «XUMHsS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoit deneparui.
[Iporpamma naér npeacTaBieHue O 1ensiX, oOmel crpareruu o0y4eHus, BOCIIUTAHUS U Pa3BUTHUS
oOyyaromuxcs cpelcTBaMH Y4eOHOrO IpeIMeTa, YCTaHaBJIMBaeT 00sA3aTeNIbHOE IMpeaIMETHOe
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XUMHH, OIPENENIAECT KOJIMUYECTBEHHbIE M KAuECTBEHHBIE XapaKTEPUCTHKU COJEp’KaHUs,
PEKOMEHIYEMYI0  TOCJIEIOBATEIbHOCT, MNOATOTOBKM K OI'D mno xumum ¢ ydérom
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX
ocoOeHHOCTEH OOyJaromuxcsi, ONpeAeNseT BO3MOXHOCTH NpeAMeTa JUIS —pean3aluu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 0O0uiero oOpa3oBaHHs, a Takke TpeOOBaHMH K pe3yibTaraM OOydeHHS XMMHM Ha
YpOBHE LieJel U3ydyeHus NMpeAMeTa U OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIbHOU JIE€ATEIBHOCTH
00ydJaromierocss Mo OCBOCHHUIO YYEOHOTrO COJEp)KaHUsA. 3HAHUE XUMHH CIY)KUT OCHOBOM ISt
(hopMHUpOBaHMSI MUPOBO33PEHUSI 00YUaIOLIErocs, ero NpeJCTaBlIeHu 0 MaTepUaIbHOM €MHCTBE
MHpa, BaXXHYIO pOJIb UTpatoT (popMHUpyeMble XMMUEH MPEACTABICHUS O B3aUMOIPEBPALICHUIX
SHEPrud M 00 5SBOJIONUU BEIIECTB B MPHUPOAE, O MYTSIX pElIeHUs TINI0O0ANbHBIX MpobdieM
YCTOMYMBOTO  pa3BUTHS YEJIOBEYECTBA —  CBIPbEBOM, DHEPreTUYECKOM, IHIIEBOM U
AKOJIOTUYECKOU 0€30MacHOCTH, MpoOsieM 37paBOOXpaHeHus. V3ydyeHne XuMHH: CIIOCOOCTBYET
peaiv3allii BO3MOXKHOCTEH [UIsi caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYphl JUYHOCTH, €€
oOmieil 1 (QyHKIMOHAIBHONW TPAMOTHOCTH; BHOCUT BKJaJ B (OPMUPOBAHHWE MBILUICHUS H
TBOPYECKUX CIOCOOHOCTEH OOy4aromuxcsi, HaBBIKOB WX CaMOCTOSITEIBHOM  ydeOHOM
NEeSITeNbHOCTH, AKCIEPUMEHTANIbHBIX M HCCIENOBATENIbCKUX YMEHHI, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM JKM3HM, TaK U B NMPO(ECCHOHAIBLHON NESTENIbHOCTH; 3HAKOMUT CO crieun(ukoin
HAayYyHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAJa HA €IWHCTBO MPUPOIbI U
YelloBeKa, SBJSETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU E€CTECTBEHHOHAYYHOM
rPaMOTHOCTU OO0YYaroIIUXCS; CIOCcOOCTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSAM, K MIPUPOJIE, K YENTOBEKY, BHOCUT CBOM BKJIaJ] B AKOJIOTUYECKOE
oOpa3oBanue oOyuarouiuxcs. JlanHple HampaBlieHHs B OOy4eHUU XUMHUHU 00€CIeYMBAIOTCS
cnenupuKoil  colep)KaHUs y4eOHOro TpeaMeTa, KOTOPBIM  SBJISETCS  MEAaroru4ecKu
aIalITUPOBAHHBIM OTpaKeHHUEM 0a30BOM HAyKU XMUMHH Ha OMpeAeNEHHOM dTarne e€ pa3BUTHSL.
Kypc xumun Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHUE
00y4alOMMUCS CHCTEMBI MIEPBOHAYATIBHBIX MOHATHI XUMHUHU, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX HOHATUH opraHndyeckod xumuu. CTpyKTypa COAEp:KaHUs
IporpamMMbl 10 XUMHM C(HOPMHpPOBAHA Ha OCHOBE CHUCTEMHOTO MOJAXOAa K €€ M3Y4EHHIO.
CognepxaHue CKIAbIBAETCS M3 CHCTEMBI MOHATHM O XMMHMYECKOM DJIEMEHTE M BEILECTBE U
CHCTEMBbI MOHATHH O XMMHYecKoW peakiuu. O0Ge 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI 110
MIPUHLMITY IOCJIEJ0BATEIbHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKHUX IPEACTABICHUI
pa3HOTO YpPOBHS: aTOMHO- MOJIEKYJISIPHOIO YYE€HHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
Ilepnoanueckoro 3akoHa /I.J. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH; YYEHHUSI O CTPOCHUU
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pactBopax. TeopeTueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 MPUMEHEHHUS U IOJIydeHHUs U3ydaeMbIX BeuecTB. OCBOEHHME IpOrpamMMbl IO
XUMHH CTIOCOOCTBYET (POPMUPOBAHUIO MPEJCTABIEHUS O XMMHUECKON COCTaBJISIOLICH HAy4YHOM
KapTUHBl MHUpa B JIOTMKE €€ CHUCTEMHOM MpPHUPOJbI, EHHOCTHOIO OTHOIIEHHUS] K HaydHOMY
3HAHUIO U METOJIaM I03HaHUs B Hayke. M3yueHue XUMHUM IPOUCXOIUT C MIPUBJICUEHUEM 3HAHUUN
W3 paHee M3YyUYEHHBIX YUeOHBIX MpeaMeToB: «Oxkpyxkaromuii Mupy», «buonorus. 5—7 Kiacce» u
«®uzuka. 7 xmacc». llpu u3ydyeHUM XMMHUM OPOUCXOAUT (OPMHUPOBAHUE 3HAHUM OCHOB
XMMHMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTHUECKOMN JEATEIbHOCTU
YeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya ydyeOHOro IpenMera
COCTOUT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKMX 3HAHUU — BaKHEMIIUX (DaKTOB, MOHSTHUH,
3aKOHOB ¥ TEOPETHYECKUX TMOJOKEHHUM, JOCTYMHBIX O0O0O0OIIEHNH MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B NPUOOLIEHHMM K HAaydyHbIM METOJaM TO3HAHUS MpPHU H3YYEHUU
BEIIECTB U XUMUYECKHX peakiuii, B GOPMUPOBAHNU U PA3BUTHH MO3HABATENIbHBIX YMEHUHM U UX
MPUMEHEHUH B y4eOHO-NO3HABATEIbHOM M  Yy4eOHO-HCCIEI0BATEIbCKOM  JESATENbHOCTH,
OCBOCHMHU TpaBUJI Oe30MacHOro oOpalleHHsl C BeIIeCTBaMH B IMOBCEAHEBHOM >ku3HHU. [lpu
M3yYEeHUH XUMHUU Ha YPOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHUsI BAXKHOE 3HAYCHHE MPUOOpETH
Takue 1enu, Kak: (OPMUPOBAHHWE WHTEIUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHITHIO PpEHICHUH, CHOCOOHOM
aJIaliTUPOBAThCSl K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU; HAIPAaBJICHHOCTh OOy4YeHHs Ha
CUCTeMaTH4YeCKoe MpHOOIIeHHe OO0yJaromMxcsi K  CaMOCTOSTEIbHOM  IO3HaBaTeNIbHOM
NEeSTeIbHOCTH, HAay4YHbIM MeETOJaM I[O03HaHUs, (OPMHUPYIOUIUM MOTHBAIMI0 U pa3BUTHE
CIOCOOHOCTEH K XHMHUH; OOCCIICUYCHHE YCJIOBHH, CIOCOOCTBYIOIIMX MPUOOPETCHHIO
00yUaroUMMUCs OTbITa PAa3HOOOPA3HON JESITeNTbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMIi), MMEIOIIUX YHHBEPCAJIbHOE 3HAYEHHUE JUISl Pa3iIHMuHBIX
BUJIOB JeATeNbHOCTH; GopMUpoBaHUEe o0Ommeld (YHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIIE YMEHHH OOBSCHATH U OIICHHBATH SIBJICHHS OKPYXKAIOIIEro MHpa,
WCIIOJIb3Ysl 3HAHUS U OMBIT, MOJYyYEHHBIE MPU U3YYEHUU XUMHUH, TPUMEHATh MX MPU PELICHUU
npo6sieM B NMOBCEIHEBHON KM3HU U TPYIOBOH JIEATEIBHOCTH; (POPMUPOBAaHUE Yy 0OyUaIOLINXCS
T'YMaHUCTHYECKUX OTHOIICHHM, MOHUMAaHUS [IEHHOCTH XUMHUYECKHX 3HAaHUU U1 BBIPaOOTKU
HKOJIOTUYECKU 11€1eCO00pa3HOro MOBEAECHUS B OBITY U TPYAOBOHM JAEATENBHOCTH B LEJSIX
COXPAaHEHHUsI CBOErO 3J0POBbs M OKPYKAIOLIEH MPUPOJHON CpElbl; pa3BUTHE MOTHUBALUU K
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0O0IIeYeNIOBeYECKMX IIEHHOCTEeH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY Tpodmis U
HaIPaBJIEHHOCTH JAJIbHEHUIIETO 00yYEeHMUSL.

OOmiee yMcnoO 4YacoB, PEKOMEHJOBAHHBIX JJIS M3yYCHHS BHEYPOUHOTO Kypca ydeOHOH
NeSITeNLHOCTH «XUMHUS Ha ATh» - 34 (1 gac B Henelo).

COIJEP KXAHUE OBYUYEHUA

[lepBoHauanbHble XUMHUYECKHME NOHATHA. Ponb XuUMHM B KM3HM uenoBeka. Tema u
BelecTBa. DU3MUECKHE CBOMCTBAa BeElIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOo/1ax MOo3HaHMsl B XuMuu. YucTsle BeniecTBa U cMecu. CriocoObl pa3feneHust cmeceil. AToMbl
U MOJIEKYJbl. XUMHUYECKUE AMeMEHThl. CUMBOJIBI XUMUYECKHUX 3J€MEHTOB. [IpocThie U Cll0KHbIE
BelIECTBAa. ATOMHO-MOJIEKYJISIpHOE yueHue. Xumudeckas ¢opmyna. BaneHTHOCTh aTomoB
XMUMHMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHAs Macca.
OTtHocuTenbHast MOJIEKyJsipHas Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUU.
KommuectBo BemecrtBa. Mosb. MomsipHas mMacca. B3auMOCBSA3b KOJMYECTBA, MACCHI M YHCIIA
CTPYKTYpPHBIX €AMHMI] BemecTBa. Pacuérel mno QopMmyrnaM XUMHYECKUX COEIMHEHUH.
Ouznyeckue U XUMUYECKHE SBJICHUS. XUMHUUECKas peakiys U e€ MpUu3Haku. 3aKOH COXpaHEHHs
Macchl BellecTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMHUECKUX peakluii (coeInHeHus,
pasNoKeHUs, 3aMelleHus, oOMeHa). XUMUYECKUN SKCIIEPUMEHT: 3HAaKOMCTBO C XHMUYECKOU
MoCy/IoM, TpaBujaaMu pabOThl B jJabopaTopuu W TpuEMaMu OOpalieHus ¢ JadopaTOPHBIM
000pyIOBaHUEM, HW3YYCHHE M OINHUCaHUE (U3UUYECKUX CBOWCTB 0OOpa3loB HEOPTraHUYECKUX
BEIIECTB, HAONIOJIEHHWE U ONMCAHUE MPU3HAKOB MPOTEKAHMSI XUMUYECKUX PEaAKLUN, U3ydeHHE
croco0oB pazzeneHus cMecell. Baxkneiue nmpencTaBuTeNld HEOpraHU4eckux BemecTs. Bozmyx
— cmech razoB. CocrtaB Bo3ayxa. Kucmopon — snmemMeHT M mpocToe BemiectBo. HaxosxaeHue
KHCIIOpo/ia B IpuUpojie, (U3NUYECKHe U XUMHUYECKUEe CBOWMCTBa (peakuuu ropeHus). OKCUIbL.
[Ipumenenue kucnopoaa. CriocoObl MOIy4eHUs KUCIOPO1a B 1a00paToOpru U MPOMBIIIEHHOCTH.
KpyrosopoT kucnopona B mpupoje. O30H — alioTponHas Moaudukanus Kuciopoaa. TemnoBoi
3bdeKT XMMUYECKON peakiuu, TEePMOXHMMHYECKHE YypaBHEHHS, 9K30- U SHIOTEPMHUYECKUE
peakiuu. TormmBo: yroib M MeTaH. 3arpsi3HEHUE BO3/AyXa, YCHJIICHUE MapHUKOBOro 3ddekra,
paspylieHre 030HOBOro ciosi. Bomopon — smemMeHT W mpoctoe BemiecTBO. HaxoskaeHue
BOJIOpO/ia B MpUpo/Je, (pru3nyeckre U XMMUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI MOTy4YEHUS.
Kucnots! u conu. MonspHblit 00bEM ra3oB. Pacu€rel mo Xumuueckum ypaBHeHUs M. Ousnueckue
cBoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. HacbllleHHblE M HEHACHIILIEHHBIE
pacTBOpsbl. PacTBOpUMOCTH BEIIECTB B BoZAE. MaccoBasi 10J BELIECTBA B pacTBOPE. XUMHUUECKHE
cBoiicTBa BoJbpl. OcHOBaHuA. Ponp pacTBOpoB B mpupoje M B >KU3HHU ueioBeka. Kpyrosopor
BOJIbI B MpUpOJE. 3arpsi3HEHHWE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA MPUPOIHBIX BOJI.

Knaccupukanuss Heopranmdeckux coenuHeHuid. Okxkcuapl.  Knaccudukamuss — okcuaos:



cojsieoOpasymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcusI0B. Du3nYecCKue U XUMHUYECKHe CBOMCTBA OKcuAOB. [lomydyenue okcumoB. OCHOBaHWUSI.
Knaccudukanuss ocHOBaHMU: WIENOYM W HEPACTBOPUMBIC OCHOBaHUA. HoMeHkaTypa
OCHOBaHMHN. @DPU3MYECKHME W XUMHYECKHE CBOMCTBA OCHOBaHWW. IloslydeHWe OCHOBaHUM.
Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucioT. DHU3UYECKHE W XHUMHYCCKUC
cBoiictBa kuciotT. Psn aktuBHoctn metaioB H.H. bekeroma. Ilomyuenue kucnor. Conm.
Homenknarypa comneil. ®@u3nyeckue M XMMHUYECKME CBOWcTBa coJied. IlomydeHue couren.
l'enernueckas CBSI3b MEXKAY KIaccaMM HEOPraHMYECKUX COEAUHEHHH. XHUMHYECKUN
OKCIIEPUMEHT: Kaue€CTBEHHOE OMPECICHUE COACPKAHUS KUCIOPOJa B BO3JyXe, MOJTydeHUe,
cobupaHue, pacro3HaBaHWE M HM3y4YEHUE CBOWCTB KHUCJIOpOJA, HAOIIOJCHUE B3aUMOJICUCTBUS
BEIIECTB C KHUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS M TIPEKpAIeHUsi TOpeHHs (Ioxkapa),
O03HAaKOMJIGHHE C oOpas3llaMH OKCHJIOB W OINHCAHWE WX CBOWCTB, TOJydeHHEe, coOHMpaHue,
pacro3HaBaHWE W W3YYCHHE CBOWCTB BOJOpojaa (TOpPEHHE), B3aUMOJCHCTBHE BOJOPOaA C
okcugoM Mmenu (II) (BO3MOXHO HCHONB30BAaHME BUIEOMATEpPHANIOB), HaOIIOAEHHE OOpPa3IOB
BEIIECTB KOJHMYECTBOM | MOJb, HCCIEIOBAaHWE OCOOCHHOCTEHW pACTBOPEHHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHONW MAacCOBOM 0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTAIaMH (HATPUEM M KajbIHEM)
(BO3MOXHO HCITOJIB30BaHHWE BHUICOMATEPUAJIOB), HCCIIEIOBaHHE OOpa3lloB HEOPraHMYECKHX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAONIOJIEHUE M3MEHEHHs] OKpPacKM HHAMKATOPOB B pacTBOpax
KHCJIOT U IIeNI0YeH, n3yueHrue B3anmoiercTus okcuaa meau (1) ¢ pactBopom cepHO# KHCIIOTHI,
KHCIIOT € MeTaJUlaMH, PEakUMi HEeWTpaau3alud, IOJy4eHHE HEpPacCTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJJTHOTO METajula IPYruM W3 PAacTBOpa COJIM, PEUICHUE HKCIIEPUMEHTAJIbHBIX 3a7a4
no teMe «BaxHeillme KiIacchl HEOPraHMYECKUX coeAuHEHui». [lepuoanueckuil 3akoH |
[Tepuonnueckas cucrema xumuuyeckux d3yemeHToB .M. MenneneeBa. CTpoeHHUE aTOMOB.
Xumnueckasi CBsI3b. OKHUCIHMTENIBHO- BOCCTAHOBUTEJIBHBIE PEAKIUU. OJEMEHTbI, KOTOpBIE
obOpa3yoT amdorepHble OKcuUIbl W ruapokcuibl. llepuoanueckuit 3akoH. I[lepuomuueckas
cucteMa xumudeckux sneMeHToB J.M. MenneneeBa. [lepuonbl u rpymmbsl. @U3MUECKUl CMBICI
MOPSAKOBOTO HOMEpa, HOMEpPOB Imepuofa U Tpynnsl snemeHTta. Ctpoenue atomoB. CocraB
aToMHBIX siaep. M3oTomnbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 00071049eK aToOMOB mepBbix 20
XUMHUYECKUX BJIEMEHTOB. XapaKTepUCTUKA XMUMHUYECKOTO 3JEMEHTa MO €ro IMOJIOKEHUIO B
[Tepuoanueckoit cucreme J[.1I. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB
XUMUYECKUX JJIEMEHTOB, METAUIMUYECKHMX M HEMETAUNIMYECKUX CBOWCTB MO Tpynmam u
nepuoaaMm. 3HaueHue Ilepumomnueckoro 3akoHa u Ilepmoanueckoil cHCTEMBl XUMUYECKUX
JJIEMEHTOB I pa3sBUTUA Hayku U npaktuku. .M. MengeneeB — yd€HBIM U TIpakIaHMH.
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XUMHUYECKUX »dJieMeHTOB. HonHas cBsa3b. CreneHb oxucieHus. l[Iporecchl OKHUCIEHUS U
BOCCTaHOBJIeHUsA. OKHUCIUTEIIM ¥ BOCCTAHOBUTENIM. BemecTBo W XUMUYECKas peakius
3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XHMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX IEPUOIOB,
KaJIns, KaJIbIUs U UX COCIMHEHUN B COOTBETCTBHH C TOJIOKCHHEM 3JIeMEHTOB B [lepuoanyeckoit
CHUCTEME U CTpoeHHeM uX aromMoB. CTpoeHHE BEIIECTBA: BHJbI XUMUYECKOW CBS3U. THIIBI
KPUCTAJUTMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THMA KPUCTAJUIMUYECKOM
pemiéTk W BUIOAa XUMHYECKOU cBs3M. Kiaccudukamwsi ¥ HOMEHKIATypa HEOPraHWYECKUX
BEIIECTB. XHMMHUUYECKHE CBOWCTBA BEHIECTB, OTHOCAIIUXCS K Pa3MYHBIM  KJaccaM
HEOPraHMYECKNX COCIMHECHHM, TeHETHUECKas CBsI3b HEOpPraHnueckux BemiecTB. Kiaccudukanus
XUMUYECKUX PEAKIUU 10 pa3Iu4yHbIM MpU3HaKaM (M0 YHCIYy M COCTaBy YYAacTBYIOIIMX B
peaKkIfy BEHIECTB, M0 TETUIOBOMY 3(PdeKTy, 0 U3MEHEHHIO CTENeHe OKUCICHUS XUMUYECKUX
AJIEMEHTOB, 10 OOPATHUMOCTH, TI0 YYACTHIO KaTaln3aTopa). DK30- U SHJIOTECPMHUUECCKUE PEaAKIINH,
TepMoxumudeckue ypaBHeHHUs. [loHsTe o ckopoctu Xumuyeckoi peakuuu. [lonsitue 00
00paTUMBIX U HEOOPATHUMBIX XUMHYECKUX peakinusX. [[oHITHEe 0 TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonstue o karanuze. [lonarue o xumudeckoM paBHOBecHH. DakTOphI, BIUSIONINE HA
CKOPOCTh XHUMHUYECKOM peakiuu U TOJOKEHHEe XUMHYecKoro pasHoBecusa. (CocTaBiieHue
YpaBHEHUH  OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX pEAaKUUH C  HUCHOJb30BaHHMEM  MeEToja
ANIEKTPOHHOTO OanmaHca. Teopust HSIEKTPOJMTUYECKOW JUCCOIMAIAU. ODJIEKTPOJMTHl U
HedNIeKTpoJInThl. KaTHOHbI, aHnOHBI. MeXaHN3M IUCCOLMALUU BEIIECTB C Pa3UYHBIMU BHIAMU
xumuueckor cBs3u. Crenenp aucconuanuu. CuibHble M cialble AJIEKTPOJIUTHL. Peakuuu
MOHHOTO oOMeHa. YCIOBHS MPOTEKaHMs peakluid MOHHOTO OOMEHa, IMOJIHBIE U COKpallEHHbIE
HMOHHBIE ypaBHEeHMsI peakiuii. CBOMCTBA KHCIIOT, OCHOBAHHM M COJICH B CBETE MPECTaBICHUN 00
AIIEKTPOJIUTUYECKON nucconnanuu. KaduecTBeHHble peakiiuu Ha MOHBL lloHATHe O ruaponuse
coneit. IIpoBeneHHEe OMBITOB, WUTIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHHUS peakUuuil HOHHOTO
obMeHna (oOpa3oBaHuMe oOcajka, BbIAEJICHHE Tra3a, o0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTELHO-BOCCTAHOBUTENBHBIX Peakiuil (ropeHue, peakuuu
pa3noXKeHusi, COEIUHEHHS), pacHo3HaBaHHE HEOPraHWYECKHX BEIIECTB C  IOMOIUIBIO
KaueCTBEHHBIX PEaKIMi Ha HOHBI, PElICHHE JKCIEepUMEHTANbHBIX 3ahad. Hemertamiasl u ux
coenuHeHus: O0IIas xapakTepucTuka raasoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHne U (PU3MUECKHME CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XUMUYECKHE CBOMCTBA Ha MpHMeEpe Xyopa (B3aMMOJCHCTBHE C MeTajulaMH, HeMeTalllaMu,
menoyamu).  Xjopoogopon. ConsHas KHUCIOTa, XHMHUYECKHE CBOWCTBA, TMOIydYeHUE,
npuMeHeHue. [leficTBrue xiopa U XJIOPOBOJAOPO/Ia HA OpPTraHrU3M YelloBeKa. BaxHenme Xopuabl
U UX HaxoxkjaeHue B mpupoje. O0mas xapakrepuctuka aneMeHToB VIA-rpynmnbl. OcoOeHHOCTH
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MPOCTHIX BEIIECTB — KUCIOPOJAa M CEepbl. AJUIOTPOTHbIE MOIU(DHUKAIMUA KUCIOPOJA M CEPHI.
Xumudeckue cBoictBa cepbl. CepoBOIOPOJ, CTpOCHUE, (HU3NUECKUE U XMMHYECKHE CBOWCTBA.
Oxcunapl cepbl Kak MPEACTAaBUTEIN KHUCIOTHBIX OKcuIoB. CepHas KHUCHOTa, (QU3HUECKHE U
XAMUYECKHe CBOWCTBA (00ImME Kak MpEeACTaBUTENS Kilacca KHCIOT M CIenu(pUIecKue).
XUMUYECKUE PpEeaKlMy, JIEeXKaIlMe B OCHOBE IPOMBIIIJIEHHOIO CHoco0a MOJTy4eHUs CepHOM
kucnotThl. [lpuMenenue cepHoil kucnotsl. Conu CepHOW KHMCIOTHI, KAUECTBEHHAs peakuus Ha
cynbdar-uon. Haxoxxnenue cepbl um €€ COCOTUHEHUH B TpUpoAe. XUMHUECKOE 3arps3HeHHE
OKpY)KaIolllel Cpelbl COEIMHEHUSMU Cepbl (KUCIOTHBIE MJOXKAM, 3arpsi3HEHHE BO3QyXa H
BOJIOEMOB), CIOCOOBI €ro mpefoTBpaiieHus. OOmas XapakTepucTHKa 3JIEMEHTOB VA-TpyIibl.
Oco0OeHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIEHMS. A30T, paclpoCTpaHEHUE B
npupoje, pU3NYeCKue U XUMHUYecKue cBoiicTBa. KpyroBopor asora B mpupojie. AMMHUAK, €ro
¢uznuecknue M XMMHUYECKHE CBOMCTBa, MNoJydeHHe U mnpumeHeHue. Coiu aMMOHUS, UX
¢buznyeckue U XUMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbI aMMOHUS.
A3oTHas Kkuciota, €€ TmoylydeHue, (usnmueckue M XUMHUYECKHe CBoiicTBa (o0mmMe Kak
MIpe/ICTaBUTEINs Kilacca KUCIOT U cnennduueckue). Mcnoap3oBaHue HUTPATOB U COJIe aMMOHUS
B KauyeCTBE MHUHEPAIbHBIX YIOOpEeHHA. XWUMHUYECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpembl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JI0KIU, 3arpsi3HEHHE BO3/yXa, MMOYBbI U Bo0EMOB). Docdop,
ajutotpornHbie Moaudukanuu pocdopa, usznueckne nu xumudeckue cBorictea. Oxcua pocdopa
(V) u pochopnas kucinora, puznueckre U XUMUYSCKHUE CBOWCTBA, MOy4YeHHE. Vcnonb3oBanne
¢docharoB B KayecTBE MUHEPAIBbHBIX ynoOpenuid. OOmias xapakTepucTuka 3jaemMeHToB [VA-
rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHUS. YTJIepo[,
QIJIOTPONHBIE MoAU(UKAMK, PpacHpoCTpaHEHUWE B NpUpoje, (U3MYECKUEe U XUMHUYECKHE
cBoiictBa. AncopOuusi. KpyrosopoT yriepoaa B npupoje. OKcuabl yriepojaa, ux Quandeckue u
XMMHYECKHUE CBOMCTBa, JEHCTBHE HA KHUBBIE OPraHU3MBbl, IOJy4eHHE W NPUMEHEHHUE.
Okosornyeckue mnpoOsieMbl, CBsi3aHHbIE ¢ okcuaoM yriaepoxaa (IV), rumoresza rio6aabHOroO
MOTETJICHUS! KIIMMaTa, MapHUKOBBIN 3¢ deKkT. YroiapHas KUCIOTa U €€ colid, X (U3NYECKUue U
XMMHUYECKHE CBOWCTBA, MOJIyueHUE U npuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT- UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIBCKOM XO3SHCTBE.
IlepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BELIECTBAaX KaK O COCAUHEHUSAX yriepoia (MeTaH,
3TaH, JTWUJIEH, AleTUJIeH, A3TaHOJI, TJMILEPHH, YKCyCHas Kuciota). [IpupoaHble HCTOUYHUKU
YTJI€BOAOPOOB (Yrojb, MIPUPOIHBIN ra3, He(Th), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M IpOMBIIUIEHHOCTH. [IoHsATHE 0 OMONOTMYECKH Ba)KHBIX BELIECTBAaX: KUpaX, OesKax,
yIJIEeBOJAaX — M MX POJM B JKU3HU YeJIOBeKa. MarTepuanbHOE €IUHCTBO OPraHMYeCKUX U
HEOpraHuveckux coeanHeHuit. Kpemuuii, ero gusnyeckre u XumMuueckue CBOMCTBA, NOJTyYeHUE
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(IV) u xpemuueBoii kucinore. CHIMKATBl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxmweiimme cTpouTenbHbIE MaTepHallbl: KEepaMUKa, CTEKJIO, IIEMEHT, OETOH, >KeIe300€TOH.
[TpoGnembl 0€30MaCHOTO HMCIOJIB30BAaHHUS CTPOUTEIBHBIX MAaTEPHUajIOB B MOBCEIHEBHON >KHM3HU.
XUMUYECKUHN 3KCIIEPUMEHT: U3y4YeHHE 00pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISIHON
KHCJIOTHI, MPOBECHNE KaYECTBEHHbIX PEaKUi Ha XJIOPHUA-HOHBI U HAOIIOAECHUE NMPU3HAKOB UX
MIPOTEKAHUS, OIBITHI, OTPAXKAIOIMNE (PU3NICCKHUE W XUMHUYECKHE CBOWCTBA TaJIOTEHOB W HX
COEMHEHUIN (BO3MOXHO MHCIIOJIb30BAHWE BHJEOMATEpPHANIOB), O3HAKOMJIEHME C oOpa3uamu
XJIOPUAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C O0Opa3liaMHu cephl U €€ COCIMHEHMSIMHU (BO3MOKHO
WCIIOJIb30BaHUE BHUJEOMATEpUaNioB), HaOMIOJEHHEe Tpoliecca OOyriauBaHMs —caxapa IO
JNEUCTBUEM  KOHUEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3y4EeHHUE XUMHUYECKHX CBOMCTB
pa30aBiIeHHONW CEpHOW KHUCIIOTHI, MPOBEACHHE KAUECTBEHHOM peakuuu Ha CcylbpaT-uOH U
HaOoIeHNe TpuU3HaKa €€ MPOTeKaHWs, O3HAKOMJIGHHE C (U3MYECKMMH CBOMCTBaMM a30Ta,
dochopa m uX coenvHEeHHMHd (BO3MOXHO WCIIOJIB30BAHME BHJICOMATEPUAIOB), OOpa3iaMu
a30THBIX W (OChOPHBIX yIOOpEHU, TOJydyeHHue, COOMpaHUe, pPACIO3HABaHWE W W3YUCHHE
CBOWCTB aMMHaKa, TMPOBEIEHWE KAaueCTBEHHBIX pEaKIMil Ha MOH aMMoHUsS U (ocdar-woH U
M3Yy4YeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMO/ICICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIOTHI
C MeJbI0 (BO3MOKHO MCIOJIF30BaHUE BHICOMATEPUAIIOB), U3YUYE€HUE MOJIENed KPUCTAJUIMYECKUX
peméTok anmMasa, rpadurta, QymaepeHa, 03HAKOMIICHHE C MPOIIECCOM aJCOPOITMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YITIEM W YCTPOWCTBOM MpPOTHBOrasa, IMOJIydeHHE, coOHupaHue,
pacrno3HaBaHHe ¥ U3y4Ye€HUE CBOMCTB YIJIEKUCIIOTO rasa, MpoBeIeHNEe KaYeCTBEHHbBIX peaklui Ha
KapOOHAaT W CHJIMKAT-WOHBl W U3YyYEHUE NPHU3HAKOB UX IMPOTEKaHUs, O3HAKOMIICHHE C
MPOJIYKIMEH CHUIMKATHOM MPOMBIIIJICHHOCTH, PEHICHHE SKCIEPUMEHTAJIBHBIX 3ajjady M0 TeMe
«Baxnelimue HeMeTalIbl U HUX COEIUHEHUs». Mertamisl U ux coeauHenus OoOmas
XapaKTepUCTUKA XHMHMYECKUX OJJIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HX IIOJIOKEHHS B
[Iepuonnueckont cucreme xumuyeckux dsjeMeHToB [[.M. MenneneeBa M CTPOEHHUsS aTOMOB.
Crpoenue metaysioB. MeTalnyeckas CBs3b M METaJUIMYECKash KPHUCTAJUIMUECKash pemETKa.
DNEeKTPOXUMHYECKUN P HamnpspkeHuid MeTaiioB. Du3nueckue U XUMHUYECKHE CBOMCTBa
MetaiioB. OOmue cnocoObl monydeHus MetamioB. [loHsTHe 0 KOppPO3UH METallIoB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTalb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIpUMEHEeHHE B OBITY U MpOoMBIIUIeHHOCTH. [llenounbie MeTamsl: monoxenue B [lepuoandeckoit
cucteMe xumuueckux sneMeHtoB JI.JMI. MenneneeBa, CTpoeHME HMX aTOMOB, HAaXOXKJEHUE B
npupoje. dusnyeckne U XMMHUUECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKcuisl U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHue WIeNoYHBIX METAUIOB M UX COEIUHEHUM.
[llenouyHo3emenbHbIE METAJIBl MarHuii U Kanbluil: mosoxeHue B Ilepuoanueckoil cucreme
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@u3nyecKkue U XMMHUYECKHE CBOMCTBA MarHus M KajubLWs. BakHeHIIWEe COCIMHEHMs KajbLUs
(okcun, ruapokcuna, conu). JKECTKOCTh BOIBI W CIOCOOBI €€ yCTpaHCHHs. ATIOMUHUI:
nosnoxeHue B Ilepuonuueckon cucreme xummdeckux aieMeHToB .M. Menneneesa, ctpoeHue
aToMa, HaXOKJIeHue B npupoje. Puznyeckue 1 XuMUYECKHE CBOMCTBA alltOMUHMS. AM(OTEpHbIE
CBOMCTBA OKCHJA M ruapokcuaa amomuHud. JKeneso: nosoxxenue B Ilepuonnueckoi cucreme
xuMuueckux sieMeHtoB J[.M. MeHneneeBa, CTpOEHHME aTroMa, HAXOXJCHHE B MPUPOE.
dusnyeckue U XUMHUYECKHE CBOMCTBa xeneza. OKcuipl, THIpoKcHabl U conu skene3a (II) u
xenesa (III), ux cocrtas, cBoiicTBa U mosiyueHHne. XUMUYECKUM 3KCIIEPUMEHT: O3HAKOMJIEHUE C
oOpa3lilaMi METAJUIOB U CIUIaBOB, MX (PU3NYECKMMH CBOWCTBAMH, M3y4YEHHE pE3YJIbTaTOB
KOPpPO3UHM  METAUIOB  (BO3MOXKHO  KCIIOJIb30BAHME  BHUEOMATEpHUalIOB), OCOOEHHOCTEH
B3aUMOJICHICTBUSl OKCHJA Kajblusi W HATpus C BOJAOM (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), HCCIIEOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKeleza B
KHCTIOpo/ie  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KajJbLus, allOMUHUS, UHKA, kene3a (II) u xenesa
(IIT), menu (II), HaGmroeHre U OMMCaHKME MPOILIECCOB OKPALIMBAHUS MJIAMEHU MOHAMH HATpHS,
KaJIMsl M KaJbLUs, UCCIIe0BaHUE aM(OTEPHBIX CBOIMCTB MAPOKCHIA AFOMUHUS U FMAPOKCUAA
nuHKa. be3onacHoe ncnosb30BaHue BEIIECTB U XUMUYECKUX peakuuil B ObITy. [lepBas momoiup
IIPY XUMUYECKHUX 0KOTaX U OTPABIICHUAX

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS PABOYEH ITPOI'PAMMBI
BHEYPOUYHOI'O KYPCA YYEBHOM AEATEJBbHOCTH «XUMMUS HA IISATh»

JIuunocmuutle pe3ynivmamel OCBOCHUS IPOrpaMMbl OCHOBHOIO 0OIero oOpa3zoBaHUs
JOCTUTAIOTCS B X0JIe 00Y4EHUs] XUMUU B €IMHCTBE y4eOHOM M BOCHUTATEIBHOM 1EATEIbHOCTH B
COOTBETCTBUM € TPAAULMOHHBIMU  POCCHUHCKMMM  COLMOKYJIBTYPHBIMH W  TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBWJIaMM U HOpPMaMH IOBEIEHUS U
CIOCOOCTBYIOT HpOIleccaM CaMOIO3HAaHUS, CAMOPA3BUTHUA U COLMANM3ALUU OOY4arolIUXCs.
JINYHOCTHBIE PE3yJbTAaThl OTPAXatOT TOTOBHOCTh O0yYarOIUXCS PYKOBOJCTBOBATHCS CHCTEMOMN
IIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN M PACIIMPEHHUE OIBITA AEATEIbHOCTU Ha €€ OCHOBE, B
TOM 4YHClI€ B 4YacTH: 1) NATPUOTHMYECKOTO BOCHHMTAHUS: LIEHHOCTHOIO OTHOIIEHUS K
OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO, IOHUMAHUs 3HAYCHUS
XMMUYECKOH HayKM B JKU3HU COBPEMEHHOIO OOIIecTBa, CIIOCOOHOCTU BIIAAETh JIOCTOBEPHOU
uHpopMmanuei 0 NepeAoBbIX JOCTUKEHUAX M OTKPBITUSIX MUPOBOW M OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 yCTPONCTBE MHUpa U 00ILIECTBa; 2) TpakJaHCKOTO
BOCIIMTaHMS: NPEACTABIEHUS O COLMAIBHBIX HOPMaxX U MPAaBWJIAX MEXJIMYHOCTHBIX OTHOLIECHUN
B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOH, YydeOHO-
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COBMECTHOHM JIESTEILHOCTH NPU BBIIIOJHEHUN Y4EOHBIX, MMO3HABATENBHBIX 3aJay, BHIMOJIHEHUHU
XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHUH yYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolecce 3TOH Y4eOHOH IeATeNbHOCTH, TOTOBHOCTH OILIEHHBATh CBOE
MIOBEJICHUE U TOCTYIIKM CBOUX TOBapHILEH C MO3UMLUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM  OCO3HAHUS MOCJIEJICTBUM  TOCTYNKOB; 3) ILIEHHOCTM HAy4HOTO  IIO3HAHUS:
MHPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE U XUMUYECKON PEAKLMH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISAIOLIME OCHOBY /ISl NOHMMAaHUS CYILIHOCTH
Hay4yHOM KapTHHBI MUPA, MPEICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIHI,
B3aUMOCBS35X 4YEJNOBEKa C TMPUPOJHON CpeAod, O poJM XHMHUM B TO3HAHUHM OTHX
3aKOHOMEPHOCTEH; MO3HaBaTeIbHble MOTHBBI, HAPaBJIEHHbIE HA MOJYyYEHHE HOBBIX 3HAHWU 110
XUMUH, HEOOXOAUMBIE JIJIsi 00BsICHEHUS HAOJI0IaeMbIX TIPOLIECCOB U SIBJICHUH, TO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOH, NOCTYMHBIMU TEXHHUUYECKUMHU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUN; WHTEpeC K OOYyYeHHI0 U IMO03HAHHUIO, JH0O03HATEIHHOCTD,
FOTOBHOCTb M CIIOCOOHOCTH K €aMOOOpa30BaHWIO, MPOEKTHOM U HCCIEN0BaTEeNIbCKOU
NeATeNbHOCTH, K OCO3HAaHHOMY BbIOOPY HaIIPaBJICHHOCTH U YPOBHA 0Oy4YeHHUs B JaybHeiIeM; 4)
(bopMUpPOBaHUS KYJIBTYpBI 340POBbs: OCO3HAHUE LIECHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS
K CBOEMY 3J0POBBIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 »KHM3HHM, OCO3HAHME MOCIEICTBUH U
HEeNpUsATHE BPEOHBIX MPUBBIYEK (YMOTpEOJIEHHs  aJKOrojisi, HApKOTHKOB, KypeHHs),
HEOO0XOAUMMOCTH COONIONEHUsT MpaBWiI O€30IaCHOCTH MpH OOpAIleHUHd C XUMHUYECKHMHU
BElIECTBaMU B ObITY U peajlbHOM JKU3HU; 5) TPYAOBOTO BOCIUTAHMS: MHTEPEC K IMPAKTUYECKOMY
U3y4YeHHIO Npodeccuil U TpyAa pa3IudHOro poja, yBaKEHUE K TPyAy U pe3yibTaTaM TPYAOBOM
JESITEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IIPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XHUMHH,
OCO3HAHHbII BHIOOP MHIMBHIYalIbHON TPAEKTOPUHU MPOJODKEHUS O0Opa3oBaHUs € Y4ETOM
JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEH,
yCIEIHON NpoQecCHOHAIBHON AEATENIBHOCTU U PA3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh
aZlanTHpoBaThca B NPOQecCHOHATIBHOM cpele; 6) IKOJIOrHYeCKOro BOCIUTAHUS: HKOJOTMUECKU
1es1ecoo0pa3Hoe OTHOIIEHUE K MpUPOJE Kak HCTOYHHMKY >KM3HM Ha 3emiie, OCHOBe €&
CYIIECTBOBaHMs, IMOHMMaHUE IIEHHOCTH 3JI0pOBOrO0 U Oe3omacHoro oOpas3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0pOBBIO,
0CO3HAHME LIEHHOCTHU COOJIIOJICHUS MpaBUIl 0€301acHOTO MOBEAECHUS MpU paboTe C BElEeCTBAMH,
a TaKXKe B CUTYalUsAX, YIPOKAIOUIMX 3J0POBbI0 U KU3HH JIHOJEH; CIIOCOOHOCTH MPUMEHSTH
3HAHMUS, MOJIY4YaeMble MIPU M3YYEHUU XUMHH, Ul PELICHMs 3a]ad, CBS3aHHBIX C OKpYXKarolleu
MPUPOJHON CpENOW, JUId TMOBBIIIEHUS YPOBHSI JKOJOTMYECKOW KYJIbTYpPbI, OCO3HaHUs

r100aJIbHOTO XapakKTepa SKOJIOTHICCKUX npo6neM n HYTCﬁ HUX pCIICHUA MOCPCACTBOM MCTOI0B



XMMUH, DKOJIOTUYECKOTO MBIIIJICHUS, YMEHHsS PYKOBOJCTBOBATHCA MM B II03HABATEIIBHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMeTHBIX pPE3Yy/NbTATOB BBIACISAIOT 3HAuUMMble 171 (POPMUPOBAHUS
MHUPOBO33PEHUsSI OOIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNIOTE3a, (akT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHUN U3 3THX NPEAMETOB (POPMHUPOBATH PEACTABICHUE O
LIEJIOCTHOM HayyHOM KapTWHE MHpa, U yHUBEpCaJIbHblE y4eOHbIE NEHCTBUS: MO3HABATENbHBIE,
KOMMYHHMKaTHBHBIE, KOTOpbIE 00ecreunBatoT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHHUIO YU€OHOM! AEATENbHOCTH.

Ilo3nagamenvnole ynusepcanvHbvie yueoHble OCUCMEUA

baszosvie nocuueckue Oeticmeus: yMEHUS MCHOJB30BaThb IPUEMBI  JIOTMUYECKOTO
MBIIIJIEHUS] TIPU OCBOCHMM 3HAHMI: PAaCKphIBaTh CMBICI XUMHUYECKHX MOHATHH (BBIACNIATH WX
XapakTepHble MPHU3HAKW, YCTAaHABJIMBATh B3aMMOCBS3b C JPYTMMHU TOHSATHUSMH), HUCIIOJIb30BAThH
MOHATHS 17151 OOBSICHEHUS OTAEIBHBIX ()aKTOB U SBICHUI, BHIOUPATh OCHOBAHUS U KPUTEPUH IS
KJIaccu(UKaM XUMHYECKUX BEUIECTB U XMMHUYECKHUX PpEaKluil, ycTaHaBIMBATb HMPUYMHHO-
CIIEICTBEHHBIE CBS3U MEXIy OOBEKTAMM H3YYEHHUs, CTPOUTh JIOTUYECKUE PACCYXKACHUS
(MHOYKTUBHBIE, JAEAYKTHBHBIC, [0 AaHAJIOTWHU), JAENaTh BBIBOJABI M 3aKIIOYECHUS; YMEHHE
IPUMEHSATh B MPOLIECCE MO3HAHUS MOHATUSA (IPEIMETHBIE U METANPEIMETHBIE), CUMBOJINYECKUE
(3HaKOBBIE) MOJEIM, MCIOJb3yEMble B XMMHUHU, IPEOOpa3OBbIBaTh IIMPOKO IPUMEHSEMbIE B
XMMUHU MOJICJIbHBIE TPEACTaBICHUS — XUMUYECKUH 3HAK (CHMBOJ 3JEMEHTAa), XUMHUYECKas
(dopMyna 1 ypaBHEHHE XUMUYECKON PEaKLUU — P PEIIeHUH YueOHO-II03HAaBaTENIbHBIX 3a/1a4, C
Y4ETOM O3THUX MOJEIBHBIX IPEACTABICHUN BBIABIATL M XapaKTEPHU30BaTh CYLICCTBCHHBIC
IIPU3HAKY HU3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U XMMHUYECKHUX pPEaKIHil, BBIABISTH
o0mue 3aKOHOMEpPHOCTH, NPUYMHHO-CJIEJICTBEHHbIE CBSA3M M HPOTUBOPEYMS B H3y4aeMbIX
Ipoueccax U sIBICHUSIX.

basosvie uccneoosamenvckue oeticmeus: yMeHIe UCIOJIb30BaTh IOCTaBIEHHbIE BOIIPOCHI
B KaueCTBE MHCTPYMEHTA IO3HAHUS, a TAK)KE B KaUeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI
[0 TPOBEpKE TNPABUIBHOCTU BBICKA3bIBAEMbIX CYXICHHMH; MNpPHOOpETEeHHE OMbITa IO
[JIAaHUPOBAHUIO, OpraHU3allid W IPOBEICHUIO YYEHHUYECKUX OKCIIEPUMEHTOB, YMEHHUE
HaOmroaTh 3a  XOJOM  IIpOILlecca, CaMOCTOSITENbHO IPOTHO3MPOBATh €ro  pe3ylbTar,
¢dopmynupoBaTh 0000IIEHUS U BBIBOJBI M0 pe3yabTaTaM IMPOBEAEHHOIO OIBITA, UCCIEI0OBAHUS,
COCTaBJIATh OTYET O MPOAETaHHOM padoTe.

Paboma ¢ ungopmayueri: ymenue BbIOMpaTh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH

HH(bOpMaIlHIO Pa3JIMYHBIX BUJOB U (I)OpM MMPEACTABJICHHS, TOJIYHYaCMYIO U3 pPa3HbIX UCTOYHUKOB



(Hay4HO- TIOMYJSIpHAS JINTEPATYpa XUMHUYECKOTO COJICPKAHUS, CIIPABOYHBIE IMOCOOUS, PECYPCHI
WNuTtepHera), KPUTHYECKH OIEHUBATHL IPOTUBOPCUMBYIO W HEIOCTOBEPHYIO HH(OpMaIIHio;
YMEHHE TMPUMEHSTh PA3IUYHbIC METOJBI M 3alpOChl MPH MOUCKE W OTOOpe MH(POpPMAINH H
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX JJIs BHITIOJHEHHUS yU€OHBIX U MTO3HABATEIHHBIX 33124
ONPEeIEHHOTO THUIIAa, MPUOOpPETEHHE OIbITa B O0JACTH HCIOJIb30BaHUA HH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJCHUE KYJIbTYpOH aKTUBHOTO HCIIOIb30BAHUS PA3THUUYHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OopMy MpeacTaBIcHUS
nHpOpMaIMU W WUIIOCTPUPOBATH peIllaeMble 3a7aud HECIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu GpopMamu Tpadukyd U UX KOMOMHAIMSIMHU; YMEHHE HMCIOJIb30BaTh U aHAJIM3UPOBATH B
mpouecce y4yeOHOM U HCCIENOBATEeNbCKOW  AESITEIbHOCTHM HMHQOpPMAIMIO O  BIUSHUU
MPOMBIIIJICHHOCTH, CETBCKOTO XO3SHWCTBA W TPAHCIOPTA HA COCTOSHUE OKpYKaromiei
MIPUPOTHOM CpEeJIbI.

Kommynuxamusnvle ynusepcanvHvle yuebnvle Oelicmsus: yMEHUE 3aJlaBaTh BOIMPOCH (B
X0Jle auanora W (W) JUCKYCCHH) IO CYIIECTBY 00CYXKIaeMoil TeMbl, (GOPMYIUPOBATH CBOU
MIPEVIOKEHNST OTHOCUTEIHHO BBHITIOJIHEHHS TIPEJIOKEHHOM 3a/lau; MPUOOPETCHHE OTbITa
Mpe3eHTAl PE3yIbTAaTOB BBIMIOJHEHUS XUMUYECKOTO SKCIepUMeHTa (1a00opaTOpHOTO OIbITA,
nabopaTopHOl pabOThl TO  HCCIEJOBAaHUIO CBOWCTB  BEIIECTB, Y4YEOHOTO TIPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM ITO3HABATEIBHOW M MCCIIEIOBATEIbCKON
NEeSITeIbHOCTH MPU PEIICHUU BO3HUKAIOIIMX MpoOieM Ha OCHOBE y4éTa OOIIMX HMHTEPEcOB U
COTJIaCOBaHUs MO3UIUi (00CyX/IeHusl, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JICMCTBHI, OoNpeieieHue KpUTEPUEB M0 OLIEHKE KayecTBa BBIMOJIHEHHON paboOThl U
Apyrue).

Pecynamusnvie  yHusepcanvhvle  yueOuvie Oelicmeus: YMEHHE CaMOCTOSTEIbHO
OTpENeNATh LEeNH JeATENIbHOCTH, IUJIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJHUPOBATH U IMPH
HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIbHOCTh, BBIOMpaTh Haubosiee 3(hdeKTUBHBIC
CHoCcOoObl pelieHusT y4eOHBIX M MO03HABATENbHBIX 3a/1ad, CaMOCTOSITENIbHO COCTaBISITh WM
KOPPEKTUPOBATh MPEUIOKECHHBIN alfOPUTM JCUCTBUN MPH BBIMOJHEHUU 33aJaHUl ¢ y4€ToM
MOJIyUeHUs HOBBIX 3HAHUK 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKUHUsAX, OLIEHUBATH
COOTBETCTBUE IIOJYYEHHOTO pe3ylbTaTa 3asBJICHHOM LI€M, YMEHUE MWCHOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJiaraéMble B YCIOBUH 3a/ITaHUH.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB IO OCBOEHHUIO 00s3aTEIBHOTO COJCpKAHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHO pabodeld TPOrpaMMoOil, BBIIEISIOT: OCBOSHHBIC
oOydarolMMuUCsl Hay4YHbIE 3HAHUS, YMEHHs U CIOCOOBI JeHCTBUM, crenupudeckue s

HpeHMeTHOﬁ obOiactu ((XI/IMI/I}I», BUJbI JCATCIBHOCTHU IO IOJJYYCHHIO HOBOI'O 3HAHUA, Cro



MHTEpIpETAIHH, TPEoOPa30BAHNIO0 U PUMEHEHUIO B PA3IMYHBIX YY€OHBIX M HOBBIX CHTYyaIUSX.
[Ipenmetnbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaKaTh C(HOPMHPOBAHHOCTH Y
o0yJaromuxcs yMEHHIA: PaCKpPbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATUNA: aTOM, MOJIEKYJIa,
XAMUYECKAN DIIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpOIHAs U
HEOJTHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAsi W MOJIEKYJSpHAs Macca, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasl JIOJII XHMHUYECKOTO 3JIEMEHTa B COCAMHEHHH,
MOJIIDHBI O00BEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, COJIb, JSJIEKTPOOTPHUIATEIBHOCTh, CTETICHb
OKHCIICHHSI, XUMHUYECKas peaKius, KIaCCH(PUKAUs PEaKIHid: PeaKknd COCTUHEHUsS, PEeaKIuu
pa3NOKEHUs, PEaKIHUU 3aMEeIlIeHUs, peakiuu oOMeHa, dK30- M DSHJOTEPMHUYECKHE PEaKIIUH,
TeII0BOM 3¢ (eKT peakuuu, SApo aTOMa, SIEKTPOHHBIN CIOM aToMa, aTOMHAas OpOuTab, paguyc
aToMa, XMMHYecKas CBs3b, MOJISIPHAs W HEMOJSpHAs KOBAJICHTHAs! CBS3b, HOHHAS CBS3b, WOH,
KaTHOH, aHWUOH, PacTBOpP, MaccoBas JOJsI BemecTBa (MPOIEHTHAsT KOHIIEHTPAIUs) B PacTBOPE;
WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH M IPUMEHSTh 3T OHATHUS TIPU
ONMCAaHWH BEMIECTB M WX IMPEBPAIICHUI; WCIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTaBiieHUs1 (JOPMYIT BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIIHiA; ONPEeNsATh BaJCHTHOCTh
aTOMOB JJIEMEHTOB B OMHAPHBIX COCAWHECHMSAX, CTEIICHb OKHCIICHHS 3JIEMEHTOB B OMHApHBIX
COEIMHEHUSX, TPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIacCy COSAMHEHHUH No (hopMmyam,
BUJI XUMHYECKOH CBS3M (KOBaJICHTHAs M MOHHAS) B HEOPraHUYECKUX COCTUHEHHSX; PACKPBHIBATh
cmbicn  [lepmommueckoro 3akona J[.MI. MennaeneeBa: JE€MOHCTPUPOBATH TMOHUMaHHE
NEPUOJUYECKOM 3aBUCHMOCTH CBOWCTB XHMMHYECKMX JJIEMEHTOB OT HX IIOJIOKCHUS B
[Teproauyeckoil cucreme, 3aKOHOB COXPAaHEHHMsS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YYCHHS, 3aKOHA ABOTaJpO; OMMCHIBATh U XapaKTEPU30BATh TAOIUYHYIO
¢dopmy Ilepropnmueckoil CHCTEMBI XMMHUYECKHX JJIEMEHTOB: pa3M4aTh MOHITHS «IJIaBHAs
noarpynma (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», Mansie U OOJbIIHE TIEPHOIBI,
COOTHOCUTH O0O0O3HaYeHUs, KOTOphle HMeITcs B Tabmune «llepuonuueckas cucrema
XUMHUYeCKHX drmeMeHToB J[.J. MeHnneneeBa» ¢ YUCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsj si/pa, o0Iiee Yhciao JIEKTPOHOB U paclpeesieHne ux
IO OJIEKTPOHHBIM CIJIOSIM); KJIaCCH(PUIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPraHW4YeCKue
BEIIECTBA, XUMUUECKUE PEAKIUH (110 YHUCIYy M COCTaBY yJYAaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO
TerIoBOMy 3((EKTy); XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3NUYHBIX KJIAccoB, MOATBEPXKIas ONUCAaHHE MpPUMEpaMU MOJEKYISAPHBIX YpaBHEHHM
COOTBETCTBYIOLINX XMMHUYECKHX PEAKIMN; MPOrHO3UPOBATh CBOWCTBA BEIECTB B 3aBHCUMOCTH
OT WX KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTU TPOTEKAHUS XUMHUECKUX IpPEBPALICHUNA B
Pa3NUYHBIX YCIOBHUSX; BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO W MOJIAPHYIO MAacChl

BCIICCTB, MACCOBYIO NOJIO XUMHUYCCKOTO DJICMCHTA 110 (I)opMyne COCAUHCHUSA, MAaCCOBYIO IOJITO



BEIIECTBA B PACTBOPE, MPOBOJUTH PACUEThl IO YPAaBHEHUIO XUMUYECKOW PEaKLMU; IPUMEHSAThH
OCHOBHBIE OTNEPAIIH MBICIUTEIBHON AEATEIILHOCTY — aHAJIN3 ¥ CUHTE3, CPaBHEHUE, 0000IIeHHe,
CHCTEMAaTH3allMI0, KIacCU()MKAIMIO, BBISIBICHUE TNPUYMHHO- CIEACTBEHHBIX CBA3eH — JUIA
W3Y4EHHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI, €CTECTBEHHO-HAYYHbIE METOAbl TIO3HAHUS
— Ha0IoJeHWe, W3MEpeHHe, MOJICIHPOBAHHUE, SKCIEPUMEHT (pEaJbHbId W MBICICHHBIN);
CJIeIOBaTh MpaBUJIaM IMOJIb30BAHUS XUMUYECKOW MOCYAON U 1a0OpaTOpHBIM 000PYAOBAHUEM, a
TaKKe MpaBuiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHUSAMU 10 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB MO TOJYYEHHIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(Boopoda W KHCIOpOJa), NMPUTOTOBIEHUIO PAaCTBOPOB C ONpEAEeNEHHOM MaccoBOW osei
pacTBOPEHHOTO BEIECTBAa, IUIAHUPOBaThb W TPOBOJUTH XUMHUYECKHE DSKCIIEPUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB IIEJOYEH MW KHUCIOT C TOMOIIBI0 HHAMKATOPOB (JIAKMYC,
dbenondranenH, metwnopanxk u npyrue). K koniy oOyuenus B 9 Kkimacce mpeaMeTHBIE
pe3ynbTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpakaTb CQOPMHUPOBAHHOCTH y OO0YyYaromIMXCs
YMEHHM: pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHNA: XUMUYECKHH AJIEMEHT, aTOM,
MOJIEKYJa, HOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, CTEMEHb OKUCJICHMS, XMMHUYECKas peaKlHs, XUMH4YecKas CBS3b,
TerI0BOM 3¢ deKT peakiiu, MOjb, MOJSIPHBIM 00BEM, PACTBOP, IEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] TUCCOLIMAIUS, PEaKUUd HOHHOrO OOMEHa, KaTalu3aTtop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHMbIE peaKluu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkiuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAHOBJIEHHUE, AJUIOTPOIHUS,
aMm(pOTepHOCTb, XUMUYECKasi CBS3b (KOBaJIEHTHAs, MOHHAsA, METAJUIMYECKas), KpUCTAIIIUUYECKast
pemérka, KOppo3us METAJJIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOM peakiuu, IMpeaeabHO
nomyctumas koHueHntpanus [IJIK BemectBa; WUIIOCTpUPOBAaTH B3aMMOCBSI3b OCHOBHBIX
XUMHYECKUX MOHSITUA U MPUMEHSATHITH MOHSATUS IPU OMKUCAHUH BEIIECTB M MX MPEBpaLICHUII;
UCI0JIb30BAaTh XUMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBJCHHsS (OPMYNIT BEIIECTB W ypaBHEHHUU
XMUMHUYECKUX PEAKIINil; OMpeeNsiTh BAJIGHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB
B COCAMHEHUSX PA3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMPEICIEHHOMY KIAacCy
coenuHeHUH no (GopmynaMm, BUJ XUMUYECKOH CBsi3U (KOBaJCHTHAs, MOHHAS, METAJNTNYECKasi) B
HEOPraHMYeCKUX COEAMHEHUSX, 3apsj] HOHa IO XUMHUYECKOW Qopmyle, XapakTep cpelasl B
BOJHBIX pAacTBOpPAax HEOPraHWYECKUX COEAMHEHHWH, TUIN  KPUCTAIIMYECKOM  PELIETKU
KOHKPETHOTO BEIECTBA; pacKpeiBaTh cMmblca Ilepnoguueckoro 3axona J[.M. MenneneeBa u
JI€MOHCTPUPOBATh €ro IOHMMaHME: ONMCHIBATh M XapaKTepU30BaTh TaOIWYHYIO (GopMy
Ileproguueckol CUCTEMBI XUMUYECKUX JIEMEHTOB: pa3jnyaTh MOHATUS «IJIaBHas MOATpyHna
(A-rpynmna)» u «mnobounas noxarpynna (b-rpynma)», mansie u G0JbIINE TEPUOJBI, COOTHOCUTH

O603H3.‘-ICHI/I$I, KOTOPBIC UMCIOTCA B HepHOﬂquCKOﬁ Ta6J'II/II_[C, C YUCJIOBBIMHU XAPAKTCPUCTUKAMU



CTPOEHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsij sapa, oOIee YMCIIO AIEKTPOHOB H
pacmpesieNieHue UX IO 3JICKTPOHHBIM CJIOSIM), OOBSICHATH 00IMEe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 2JICMCHTOB W HMX COCIMHCHHI B TpPEJENaxX MAaJbIX MEPHOJOB U TIABHBIX MOJTPYII C
y9E€TOM CTPOCHHSI MX aTOMOB; KJIACCH(PUIIUPOBATH XUMHUYECKUE DIIEMEHTBI, HEOPTaHHMYCCKUE
BEIIECTBA, XUMUYCCKUE PEAKIHH (IT0 YHCIy W COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIICCTB, IO
TEIUIOBOMY 3(QeKTy, M0 H3MECHCHHIO CTEICHEH OKHCIICHHS XUMHUYCCKHX JJIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) OOMME W CHEeNU(UICCKIE XUMHUYECKHE CBOWCTBA TPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPXKIas OTIMCAHUE TIPUMEPaMH MOJICKYJISIPHBIX M HOHHBIX YPaBHCHHIA
COOTBETCTBYIOIIUX XHUMHYECKHX PEAKIHUHA; COCTABJIATH YypPaBHEHHUS DJICKTPOTUTHUCCKON
JMICCONMAITMN KHUCIJIOT, IIMEJ0Ye W COoJIel, IOJIHBIE W COKpAIICHHBIC ypaBHEHUS peaKIuid
MOHHOTO 0OMEHA, YpaBHEHUS PEAKITUH, TIOITBEPIKIAFOIINX CYINECTBOBAHUE TCHETUICCKOM CBSI3U
MEXJy BEIIeCTBAMH  PA3IMYHBIX  KJIACCOB, PACKPBIBATh  CYIIHOCTh  OKHCIIHTEIHHO-
BOCCTaHOBHTEJIBHBIX PEAKITUH TIOCPEJICTBOM COCTABIICHUS MICKTPOHHOTO OajlaHCca 3TUX PEaKInii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH MPOTCKAHUS
XMMHYECKAX  TPEBpAIlCeHUHd B  Pa3jIMYHBIX  YCJIOBHSX; BBIYUCIATH  OTHOCHTEIBHYIO
MOJICKYJISIPHYEO W MOJISIPHYIO MacChl BEUIECTB, MAaCCOBYIO JIOJIF0O XHMHYECKOTO 3JEMEHTa IO
dbopmyine COCTMHEHHWs, MAacCOBYIO JIOJIIO BEIIECTBA B pPACTBOpPE, IMPOBOJUTH PACUETHI IO
YPaBHEHHIO XUMHYECKOW peaKIiu; cOOTI0IaTh MpaBUiIa MOJIb30BAHUS XUMHUECKOW MOCYION H
1a00paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBHIa OOpAIIEHUsI C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHU TIO BBINMOJHEHHIO Ja0OpATOPHBIX XHMHYECKUX OIBITOB MO TOJYYCHUIO U
COOMpaHUIO Tra3000pa3HBIX BEIISCTB (aMMHaKa M YIJIEKUCIOrO rasa); MPOBOJUTH PEaKIIWH,
MOITBEPKIAIONINE KaYeCTBEHHBIN COCTAB Pa3IMYHBIX BEUIECTB: PACIO3HABATH ONBITHBIM ITyTEM
xynopua-, Opomua-, woaua-, kapObonar-, ¢ocdar-, cuiamkKar-, cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHSI W HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYeCKUX BEIIECTB; MPUMEHITh OCHOBHBIC OMNEPAIlMM MBICIUTEILHOU NEATEIbHOCTH —
aHallM3 M CHHTE3, CpaBHEHHUE, O0000IIECHUE, CHCTEMATHU3AlMIO, BBISBICHUE MPUYUHHO-
CIICJICTBEHHBIX CBSI3€M — JUIi W3YyYCHHsS CBOWCTB BEIIECTB M XUMHYCCKUX PEaKIIUH,
€CTeCTBCHHOHAYYHbIC METOJbl TIO3HAaHUS — HAONIOJCHUE, HW3MEPEHUE, MOJICIUPOBAHHE,
AKCMEPUMEHT (peaabHBIA U MBICJICHHBIN).

®opMbl padoThI:

CaMmocTosTenbHOE U3yueHue y4eOHUKOB, TOTIOTHUTEIHHOU JTUTEPATYPhI U SJIEKTPOHHBIX
pecypcos.

[IpocnymuBaHue OTBETOB YYCHUKOB U UX aHAJIH3.

Pemenue TecToB u 3a1a4.

HpOBe,I[eHI/Ie MPAaKTUYCCKUX OIIBITOB.



3aHATHS C pPasgaTOYHbIMH MaTCpUaJIaMU.

BrimonHnenue nabopaTopHbIX padoT.

Brimonnenue nemoBepcuit OI'D o XuMUM U3 OTKPHITOTO OaHKa 3a/laHU.

Kaneﬂ)lapﬂo — TEMATHYIECCKOC NIJIAHUPOBAHUE

Tema

DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCYPChI

OI'D - 4T0 31O
Takoe?

Crpoenue aToma.

https://m.edsoo.ru/ff0d2a6¢

[Tepuonnueckuii
3akoH u [ICXD
JA.N.Menpeneena

https://m.edsoo.ru/00ada52c

[Tepuonnueckuii
3akoH u [ICXD
. N.Menneneena

https://m.edsoo.ru/00ada52c

TecTtupoBanue no
teme «CTpoeHue
aToma 1
MEePUOTUYECKUI
3aKOH.

TectupoBanue no
TeMe « XuMU4ecKas
CBSI3b)

https://m.edsoo.ru/00adac34

CreneHb OKUCIICHUA
XAMHYECKUX
3JIEMEHTOB.

https://m.edsoo.ru/00adae28

TectupoBanue 1o
teme «CTerneHb
OKHUCJICHUSD)

https://m.edsoo.ru/00adae28

HpOCTHe X CI0XKHBIC
BCIIICCTBA.
OCHOBHBIE KJIaCChI
HCOPraHU4YCCKHUX
BCIICCTB.

https://m.edsoo.ru/ff0d2a6¢

-

TeCTI/IpOBaHI/Ie 10
TeMe «OCHOBHBIE
KJIaCChI
HCOPraHN4YCCKUX
BCIICCTB»

XUMHYECKHE
peakuuu.
Knaccudukarus
XUMHYECKUX
peaxkuun

https://m.edsoo.ru/00adbcb0

OKHUCIINUTEIBLHO-
BOCCTAaHOBUTEIILHEIE
peaKkiyu.

https://m.edsoo.ru/00adb076

TeCTI/IpOBaHI/IC 110
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TeMe
«OKHCINUTEIBHO-
BOCCTAHOBHTEJIbHEIE
peaKIum.

DNEKTPOJIUTHI U
HEDJICKTPOJIUTHI

https://m.edso0.ru/00adcd68

3= NG

DNEeKTpOIUTEYEeCKas
JTIACCOITHAITHS
KHCJOT, IICI0YCH,
coJiei.

https://m.edsoo.ru/00addbfa

HNoHHbIE ypaBHEHUs
peakuuu

https://m.edso0.ru/00add448

~NR|o R

TecTtupoBanue no
TeMe
«INEKTPOTUTHYECKA
sl TUCCOLIMALIUSA.
HNonnsie

YpaBHEHUS pEaKINu
»

https://m.edsoo.ru/00addbfa

o

XUMHYECKHUE
CBOMCTBA METAJLIOB U
HEMETAJIOB.

https://m.edsoo.ru/00ae3de8

XUMHYECKHE
CBOMCTBAa OKCHIOB.

https://m.edsoo.ru/ff0d664e

O N -

XUMHYECKHE
CBOMCTBA
OCHOBAaHHUI.

https://m.edsoo.ru/ff0d67ca

XUMHYECKHE
CBOIICTBA KHCJOT.

https://m.edsoo.ru/ff0dfee2

XUMHAYECKHE
CBOMCTBA coJIer

https://m.edso0.ru/00ad9474

WRNINDNIEFEDN

BzanMocBsa3s
pa3IMYHBIX KJIACCOB
HEOPraHMYECKUX
BEIIECTB.

TeCTI/IpOBaHI/IC 10
TeMe «XHUMHUYECKUE
CBOMCTBA OCHOBHBIX
KJIaCCOB
HCOPraHUYCCKHUX
BCIICCTB»

N

YucTele BemecTBa U
cMmecu. [IpaBuia
6e30macHoi paboThI
B ILIKOJIBHOM
1a00paTOpHH.
JlaGopatopHas
nocyna u
obopyoBaHue.
Pasznenenue cmeceit
Y OYKMCTKA BEIIECTB.

https://m.edsoo.ru/ff0d26ca
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[Ipurorosienue
pacTBOPOB.

N

TectupoBanue 1o
teMe «lIpaBuna Th.
JlabopaTopHoe
o0opymoBaHue U
OCYZa.

Omnpenenenue
XapaxkTepa cpeipl
pacTBopa KHUCIIOT U
LIETI0YEH.
KauecTBenHbIE
peakuuu. [lomyuenue
ra3z000pa3HbIX
BEIIIECTB.

N

TecTtupoBanue no
TeMe
«KauecTBeHHbIE
peakuu Ha
pa3IUYHbIE HOHBI U
razoo0pasHbIe
BEIIECTBA»

https://m.edsoo.ru/ff0d3al6

N

Brranciaenue
MacCOBOU IO
XUMHYECKOIO
DJIEMEHTA B
BEIIECTBE.
Brranciaenue
MacCOBOU JIOJIH
BEIIlECTBA B pacTBOpE

https://m.edsoo.ru/00ade488

[TepBonayanbHbIE
cBeleHus 00
OpPraHUYECKUX
BEIECTBAX.

XUMHA U KA3HD

https://m.edso0.ru/00ae3f50

N Wk W

TecTupoBaHue HUTOT
OBOE 3a Kypc
XUMHUH 9 Kiacc.

https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04F
B95616C835B

w

TecTtupoBaHue HUTOT
OBOE 32 KypC
XUMHUH 9 Kiacc.

https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04F

B95616C835B

w

TectupoBaHue HUTOT
OBOE 32 KypC
XUMHUH 9 Kiacc.

https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04F

B95616C835B

IlepeyeHb yueOHO — MeTOAUYECKOT0 O0ecredeHn st

1. Xumuyeckoe 000pya0BaHHE:

. Ta6J'II/II_U>IZ nepuoandeCKasd CUCTeMa XUMHUYICCKUX DJICMCHTOB I[.I/I.MCHHGHCCB&,
«PaCTBOpI/IMOCTB KHUCJIOT, OCHOBaHHﬁ, coJjieil B BOJIC», <<3HeKTpOXI/IMI/IquKI/Iﬁ paa
HaIps’KCHUA MCTAJUIOBY, «Psn SJICKTPOOTPULATCIILHOCTU HEMECTAJIJIIOBY, «I/IHCpr'KTa)K
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0 TeXHUKe O0e30macHOCTH», «CTPOCHHE aTOMOB METAJIOBY, MMOPTPEThI BETHUKHX
XHMHUKOB;

MOJICJIH: aTOMOB Pa3JIMYHbIC BEIIECTB, KPUCTALIMYCCKUX PEIICTOK MeTaioB, KP
anmMasa, rpadura, MOJIeIb MOJIEKYIHI Sg;

naboparopHoe 000pyI0BaHUE, TOCYAA U TPUOOPHI: CKIISIHKYU C MPOOKaMH, TPOOUPKH,
KOJIOBI, XHMUYECKUE CTAKaHBI, CTYIIKH, MEPHbIE IUINHAPBI, MEH3YpKH, (aphopoBbIe U
MCTAJVNIMYCCKHUEC IIIAaTCIN WM JIOKCUKN, MECTAJIJIMYCCKUEC ITATUBLI C JIAIIKAMH U
KOJIbIIaMH, HEOOJIbIIHE TIACTMACCOBBIE IITATHBHI I TPOOUPOK, TPOOUPKOIePIKATEIH,
OTHCYIIOPHBIC ITOACTABKU, CTCKIIAHHBIC TPY6KI/I, IMaJIOUYKH, BOPOHKHU, BECHI C
pa3HOBeCcaMu;

XUMHUYCCKHUEC PCAKTUBLI JJIA ITPOBCACHU A SKCIICPUMCHTA.

2. KoMnbroTepHbl€ IPOrpaMMbl U HHTEPHET — PECYPCHI:

CD — Xumus — 21 Bek;

OO6pazoBarenbHas KoJUIeKIusa. Xumust 11s Becex — XXI: Pemenue 3anay;
OnexTpoHHBIN cripaBoyHUK «Kupuiia u Medoausy;

Alhimik www.alhimik.ru;

KoHcnekTsl o XuMuu 11 MIKOJBHUKOB WwWWw. chemistry.r2.ru,www.khimia.hl.ru;
Xumug g scex www.informika.ru;

Xumus g Bac www.chem4you.boom.ru;

Xumwusi. OO6pazoBaTeNbHBINA CAalT AJI MKOJILHUKOB Www.hemi.wallst.ru;

Ypoxku xumun Kupusna u Medoaus.
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4. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3aga4u 1 ynpaxHEeHUH 1Sl IIKOJILHUKOB U
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M.: U3gaTenscTBO «IK3aMeH», 2017;

6. JIumuu P.A. CripaBouHMK 110 00111e# 1 Heoprannueckoir xumuu. — M.: [IpocBemenue, 1997;
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