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[TOACHUTEJIBHAA3ZAIINCKA

VY4eOHblil peaMeT « XUMHUS» BXOJIHUT B PEAMETHYIO 001aCTh
«EcTecTBeHHOHAay4YHbIE MPEIMEThl». B cucrteMe ecTecTBEeHHOHAy4YHOro oOpa3oBaHUA
XUMUSI KaK Y4E€OHBIN MpeIMET 3aHUMAET BaKHOE MECTO B TO3HAHUU 3aKOHOB IIPUPO/IHI,
dbopMHpOBaHUM HAy4YHOM KAPTUHBI MHpA, CO3JaHUU OCHOBBI XMMHUYECKUX 3HaHU,
HEOOXOJMMBIX JJIs MOBCEIHEBHOM W3HMU, HABBIKOB 370POBOT0 M OE30MACHOTO JIJIst
yelloBeKa U OKpyXkKaroled ero cpeasl oOpa3a >KM3HU, a TakKe B BOCIUTAHUU
HKOJIOTHYECKOHN KYJIBTYPBL.

VYCnemHocTh M3y4eHUsT XUMHUHM CBSI3aHA C OBJIAJCHUEM XUMHYECKHUM SI3BIKOM,
coOnro/ieHneM MpaBusl  Oe30macHOM pabOThl NpPU  BBIMOJHEHUU XUMHUYECKOTO
HKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C JPYTUMH IpEeAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKIIFOHYAET B ¢€0sl OCHOBBI HEOPTaHUUECKON U OPTaHUYECKON XUMUH.
['maBHO# Maeel mporpamMMel SIBJISIETCSl CO3/1aHNE 0a30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUI
M0 XUMUH, BBIPAXKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pACTy OOYYAIOIIMXCS U HX
0CcOOBIM 00pa30BaATEIIbLHBIM MOTPEOHOCTSIM.

B copepxaHnu naHHOTrO Kypca MpeICTaBICHbl OCHOBOMOJIATAIOMINE XUMAYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME H3YYEHUE COCTAaBA U CTPOCHUS BEIIECTB,
3aBUCHMOCTH WX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
UCCIIEJOBaHUE 3aKOHOMEPHOCTEN XMMUYECKUX NPEBPALICHUN U MYTEW YIPaBICHUS UMU
B LIEJIAX MOJTYYEHHUS BELIECTB U MAaTEPUAJIOB.

TeopeT4ecKyr0 OCHOBY M3YUYEHHUS] HEOPTaHUUECKOW XUMHUU COCTABJISIET aTOMHO-
MOJIEKYJIsApHOE ydeHue, lleprommueckuit 3axkoH J[.MI. MenneneeBa ¢ KpaTKuMu
CBEICHUSIMH O CTPOCHHHM aTOMa, BHJIAX XUMHUYECKOM CBSI3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3yueHnu Kypca 3HauMTeNIbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX U JIA0OpAaTOPHBIX paldOT, OIMUCAHUIO PE3yJIbTATOB
YUYEHHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUIO HOPM M TIpaBuil Oe3omacHoi paboThl B
XUMUYECKO J1abopaTopuH.

Peanuzanust gaHHO#M mporpaMmbl B mpoliecce 00ydeHus TO3BOJIUT 00ydaroIUMCs
¢ 3IIP ycBOUTH KJIIOUEBBIE XUMHYECKUE KOMIIETCHIIMM W TIOHSATH POJIb M 3HAYCHUE
XUMUHU CPEJIU IPYTUX HAYK O IPUPO/IL.

N3yuenne xumun crnocoOCTByeT (OPMHPOBAHUIO Y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33pPEHHUSI, OCBOCHHMIO OOIIEHAYYHbIX METOJ0B (HAONIONEHHE, W3MEpPEHUE,
HKCHEPUMEHT, MOJEIMPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUS HAay4YHBIX
3HAHUW, OCHOBAHHOTO HAa MEXKIPEAMETHBIX CBs3sIX € mpenmeramu «OKpyKaroliuii
mupy, «Dusukay, «buonorus», «['eorpadus», «Marematuka» u Hopmupyer
KOMITETCHIIUH, HEOOXOUMBIE JIJIsI MPOJAODKEHHS 00pa30BaHMs B 00JIACTUECTECTBEHHBIX
HayK.

N3yuyenne XuMHM CHOCOOCTBYET pa3BuTHIO Yy oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHus, (QYHKIMOHAJIBLHOW  TPAMOTHOCTH, yMEHUS
BOCIIPMHUMATh M KPUTHUYECKU aHAIU3UPOBaTh HMHGPOPMAIMIO, TPEIACTABICHHYIO B
pazuHbIX(hopMax.3HAYMMOCTBITPEAMETAIIAPA3BUTUSKU3HEHHOMKOMITE TCHITU U



oOyuaromuxcst ¢ 3I[IP 3akmiouaeTcss B yCBOGHHWHM OCHOBBI XHMHUYECKUX 3HAHUH,
HEOOXOAMMBIX JIi MOBCEJHEBHOM >KM3HU; HABBIKOB 3/I0POBOTO M 0€30MacHOro s
YeJioBeKa U OKPYXKalollleld ero cpelibl oopasza Ku3HH; (POPMUPOBAHUM SKOJIOTUUYECKON
KYJIbTYpBI.

[Iporpamma oTpakaeT cojep:kaHue OOy4eHHs] MpPEeAMETY «XHUMHUSD» C YYETOM
0CcOo0BIX 00pa3zoBartelbHbIX MoTpedHocTel oOyyvatonuxcs ¢ 3[1P. OBnanenue yueOHbIM
IPEAMETOM «XHUMUS» NPEICTABIAECT ONPENEICHHYI0 TPYAHOCTh ISl OOyYarOIMIMXCA C
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON IESITEIIbHOCTH, NEPUOANIECKUMU
KOJIEOaHUSIMUBHUMAHUS,MAJIBIMOOBEMOMITAMSITH, HETIOCTATOYHOCTHI0001IIET03ar1aca
3HAHMM, MOHM)XCHHBIM IT03HABATEIIbHBIM HMHTEPECOM M HH3KUM YPOBHEM pPEUEBOIO
pa3BUTHSL.

Jist mpeoposieHus TPYAHOCTEW B HW3YYEHUH Y4eOHOro mnpeaMera «XuMUus»
HeoOXoMMa afanTtanus o0bemMa U xapakrepa yueOHOro MaTepuaia K Mo3HaBaTeIbHBIM
BO3MOYKHOCTSIM JIAHHOW KaTE€ropuu OOydarolIuXcsl, Y4€T UX OCOOEHHOCTEW pa3BUTHSL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
MOCTENEHHOE YCIOXKHEHUE N3y4aeMOro MaTepuara.

[Ipy wu3ydyeHHMH XUMHUM HEOOXOJUMO OCYIIECTBISATh B3aUMOJEHUCTBUE Ha
MTOJIMCEHCOPHOUN OCHOBE.

Teopernyecknii MaTepuan PEKOMEHIYETCs M3ydaTb B MPOLECCE NMPAKTHYECKOU
NEATEIbHOCTH. BO3MOXXHO BBIJIEJICHUE OTAEIBHBIX YPOKOB Ha PEIICHHME 3a1ad B CBS3U
CO CIJIO)KHOCThbIO aHayiu3a TekcTa oOywatouumucs c¢ 3[IP. Opranuueckoe eIWHCTBO
IPAKTUYECKOM U MBICIUTEIBbHOW JEATEIbHOCTH OO0YyYarolIMXcsi Ha YpPOKaxX XHUMHUU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKHUX 3HAHUH U
ymeHui. Oco00oe BHUMaHHUE NPHU U3YYEHUH XUMUU YACIAETCS U3YUEHHUIO «CKBO3HBIX)
NOHATUH U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaia.

HenuuzanauynuzydeHus1yueOHOTOIIpeAMETAK X UMUSD)

OO0mue uenu wu3y4yeHus Yy4yeOHOro mnpeamera «XUMHUS» MPEICTAaBIEHbI B
OdenepaibHOM  paboueld mporpamMmMe OCHOBHOro oOmiero oOpaszoBanus. OnHu
aKTyaJIU3UPOBaHbl C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIEro
00pa3oBaHMsl, HANPABICHHOCTH OOYYEHUS Ha Pa3BUTUE U CAMOPA3BUTUE JIMYHOCTH,
dbopmupoBaHue €€ HHTEIJIEKTa M 0o0meil KyiabTypbl. OOyd4eHHE YMEHHUIO YUYHUTHCS H
IPOJ0JKATh CBOE 00pAa30BAHKME CAMOCTOSITENBHO B HACTOAILEE BpEMs SIBISIETCS OJTHOM
U3 BOKHEUINUX QYyHKIUN yI€OHBIX MPEAMETOB, B TOM YUCIIE U « XUMUNY.

Hnst obyuaromuxcsi ¢ 3I1P, Tak ke, Kak ¥ IJi1 HOPMATHBHO Pa3BUBAIOIINXCS
CBEpPCTHUKOB, OCBaMBAOIINX OCHOBHYIO 00pa3oBaTeNbHYIO porpammy,
JOMUHHUpYIOLEe 3HaUeHHE MPUOOPETAIOT TaKue 1IeJH, KaK:

(opMupoBaHHE  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY,CAMOCTOSITEIbHOMYIPUHIATHIOPEILICHHUH,CTIOCOOHOMAa anTHPOBAThC K
OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

HaAINpaBJICHHOCTh OOYyYEHHS HAa CHUCTEMaTUYECKOe NPUOOIICHHE YYalluXxcs K
CaMOCTOSITeJIbHONIIO3HABATEIbHOMAEATENbHOCTH, HAYYHBIMUIIPAKTHYECKUMMETO1aM
NO3HaHUA, (POPMUPYIOLIUM MOTUBALIMIO U Pa3BUTUE CTIOCOOHOCTEN K XUMUMU;

oOecrieueHune yCcIoBHii, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YUAIOIIMMUCIOTBITA
pa3Ho00pa3HOM AEATEeIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITFOUE€BbIX HaBBIKOB
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(KJIFOUEBBIXKOMITETEHIIUH ), IMEIOIIMX YHUBEPCAIbHOE3HAUCHUEISIPA3TNYHBIXBUI0B
NeSITeTbHOCTH;

dbopMHpoBaHUEe YMEHHUM OOBACHSITH W OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUpa
Ha OCHOBaHHUH 3HAHWM U OTIBITA, MOJYYCHHBIX IPU U3YUCHUH XUMUH;

dopMupoBaHne y 0OyYarommxcss TYMaHHCTHYECKHX OTHOIICHHUW, MOHUMAaHUs
[IEHHOCTH XUMHYECKUX 3HAHUWA [JIs1 BBIPAOOTKH JKOJOTUYECKH I1eIeco00pa3Horo
MOBE/ICHUS B OBITY U TPYJOBOU EATEIHHOCTH B IEJIIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXarouen NpUpoOTHON CPEIbI;

pa3BUTHE MOTHBAIlMA K OOYYEHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHMS OOIIEYEIIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JaJIbHEHUIIIEro 00yUueHusI.

Kypc HanpasiieH Ha pelieHue ciaeayolux 3a1ad, 00eCeYrBaIOIIUX peaTu3aiiio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOIO TMOAXOJO0B K OOYYEHHUIO XHUMHUHU
oOyuatomuxcst ¢ 3I1P Ha ypoBHE OCHOBHOTrO 00111€r0 00pa30BaHUs:

(¢opMupoBaHUE TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IPEJICTABICHUA O
BELIECTBAX,UXIIPEBPALLEHUAXUITPAKTUIECKOMIIPUMEHEHUH;0BJIaICHUETIOH A TUIHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUMU;

OCO3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XWMHUYECKHX TMPEBpAIICHUN HEOPTaHMYECKUX U
OpPTaHMYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBICHHH >KWBON M HEKHWBON MPUPOIBI;
yriIyOJieHrne PeICTaBICHU O MaTePHAIbHOM €UHCTBE MHPA;

OBJIaJICHHE OCHOBAMHU XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIN3UPOBAThH
U OOBEKTHUBHO OIICHMBATHh YXU3HEHHBIC CUTYallMW, CBSI3aHHBIE C XHUMHEH, HABBIKAMU
Oe3omacHOro oOpamnieHusi ¢ BEUIECTBAMM, HCIOJIb3YEMBbIMU B IIOBCEIHEBHOH >KU3HU;
YMEHHMEM aHaJIM3UpPOBaTh M IJIAHUPOBATh SKOJOTMYECKH O€30MacHOe IOBEIEHUE B
LEJISIX COXPAHEHUs 3/I0POBbSl U OKPYKAIOILEH CPE/IbL;

(opMupOBaHHE YMEHHI yCTaHABIMBATh CBA3M MEXIY pPealbHO HAOII0AaeMbIMU
XUMHUYECKUMHU SBJICHUSMHU U MPOLECCaMH, MPOUCXOIAIIMMI B MUKPOMHUPE, OOBICHSITh
OPUYUHBI MHOTO0Opa3us BEUIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)Ke 3aBUCUMOCTH IPUMEHEHHSI BEIIECTB OT UX CBOWCTB;

NPHOOpPETEHUE OTBITA WCIOJIB30BAHUS PA3TUYHBIX METOJOB W3YUYCHHsS BEIIECCTB,
HAOMIOJIEHNST 32 WX TMPEBpAIlCHUSMU TPH TPOBEACHUU HECIOXKHBIX XUMHUYECKUX
AKCIEPUMEHTOB C UCI0JIb30BAaHUEM J1a00OPATOPHOrO OOOPYAOBAHUS U MPUOOPOB;

dopMupoBaHrE TMPEACTABICHUI O 3HAYCHUH XHUMHUYECKONW HAyKH W PEHICHUU
COBPEMEHHBIXIKOJIOTUYECKUXTIPOOIEM,BTOMUUCICBIPEAOTBPAIIEHUUTEXHOTCHHBIX |
AKOJIOTHYECKUX KaTacTpod.

Oco0enHocTy 0TOOpPa M aanTANMM Y4eOHOIr0 MAaTEepHUAaJIa 0 XUMHUM

OOydenne y4eOHOMY TpeaMeTy «XUMHUs» HEOOXOTUMO CTPOWTHh Ha CO3TaHHUU
ONTUMAJIFHBIX YCIOBUH I YCBOSHHUS MPOTPAMMHOTO MaTrepuaia OOYyJaroIIUMHUCS C
3I1P. bonabiioe BHUMaHHE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOro marepuana B
COOTBETCTBUH C MPUHITUTIOM JOCTYITHOCTH MPHU COXPAHEHUHU 00IIero 6a30BOro YpOBHSI.
OH J0MKEeH MO COAepX aHUI0 U 00beMy OBbITh aJalTUPOBAHHBIM I OOYYaIOUIUXCA C
3IIP B cOOTBETCTBHHM C HUX OCOOBIMH 0OOpa3oBaTelbHBIMU TOTpeOHOCTsIMHU. CremyeT
o0JeryuTh oBIaaeHue Mmatepuaaom odyudaromumucs ¢ 3I1IP nocpenctom ero



JETATHHOTO OOBSCHEHUS C CUCTEMATHIECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKOIWB
IIPUMEHEHUN 3HAHUK C MUCIOJIb30BAHUEM IPHUEMOB aJTOPUTMH3ALMU U BU3YalIbHBIX
orop, 00y4eHus CTPYKTYPUPOBAHUIO MaTepHuaa.

Bonbioe 3HaueHue A1 MOJHOIIEHHOTO YCBOCHMSI y4€OHOTO MaTepuaia UMeEeT
OTIOpa HAa MEXMPEIMETHBIE CBSA3U BOIIPOCOB, U3yYaEMbIX B JAaHHOM KypcCe, C TaKUMHU
yueOHbIMU mnpeaMeramMu kKak «l'eorpadus», «Pusukayn, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pPEHHUS,
MEXIPEIMETHBIEC CBSI3M CIIOCOOCTBYIOT €T0 JIyYIlIEMy OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUH.

[Ipu moaroToBKe K ypoKaMm y4YWTEIbh JIOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
oOyyJaronmxcsi yMEHU aHaIUu3upoBaTh, CPAaBHUBATh, 0000IIaTh U3y4yaeMbIil MaTepual,
IUIAHUPOBATh TPENCTOSIIYIO PaboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOxommmo
MOCTOSIHHO ~CJIEIUTh 3a TMPaBUIBLHOCTBIO pPedeBOro OGOPMIICHHSI BBICKa3bIBAHUN
obOyuatomuxcs ¢ 311P.

B cBsi3u ¢ 0COOEHHOCTSIMHM TOBEACHHS M JAEATeNbHOCTH, oOydatomuxcs ¢ 31IP
(pacTOPMOXKEHHOCTb, HEOPraHW30BAHHOCTH) HEOOXOAUM CTPOKAUIIUNH  KOHTPOJb
COOJIIOZICHUS TIPABWJI TEXHUKHU 0€30MaCHOCTH IMPU MPOBEACHUU JTaOOPATOPHBIX PadoOT B
XUMUYECKOM KaOUHETE.

IIpumepHble BuABbI aeATeabHOCTH oOy4dawomuxcsa ¢ 3IIP, o0ycioBiaeHHbIe
0cOo0bIMH 00pa30BaTEJILHBIMHU MOTPEOHOCTAMH U 00ecCeYnBAKIINE OCMBICIICHHOE
OCBOCHHE COJIePKAHNH 00pa30BaHMs MO NMpeAMeTy « XHUMUD)

Conepxanue BUIIOB JedTenbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax xumuu
omnpenesieTcsi X 0coObIMM 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [loMUMO MIMPOKO
ucnoias3yeMmbix B @OIT OOO ob6mux s BceX 00y4aromMXcsi BUAOB JEATEIbHOCTH
CIeAyeT YCWUJIUTh BHJABl JEATECIbHOCTH, CHeHUUUHbIE JIsi JTaHHOW KaTeropuu
00yyaroImuxcsi, 1Jis 00eCIeUeHUs OCMBICIICHHOTO OCBOCHHMS COJIepKaHMsl 00pa30oBaHUs
M0 MPEAMETY: YCUJICHHE TPEIMETHO-TIPAKTUYECKOU JEATeIbHOCTH C aKTHUBHU3aLMUEH
CEHCOPHBIX CHCTEM; YepeOBaHHE BUIOB JEATECIBHOCTH, 3aJ€HCTBYIOIINX PA3TUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOM Ha allfOPUTM; «IIOIIAarOBOCTH» B
M3YYEHUHM MaTepuasa; UCMHOJb30BAHUE JIOMOJTHUTEILHON BH3yallbHON OMOpHI (TUIaHBI,
00pas3iibl,cXeMbl, I11abJI0HBL,0NopHbIeTa0MuUIE! ). [1sipa3BuTHusyoOydaronuxcsc3I 1P
YMEHUSI JieNlaTh BBIBOJBI, (OPMUPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HE0OXOMMO HCMOJB30BaTh OMOpPHBIE cioBa U kiuiie. Oco0oe BHUMaHHUE CIEAyeT
yAEIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHasia: COCTaBJICHHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJ€HHWE TaOJIMI, COCTaBJIEHHE KJIACCU(PUKAIUU C
0003HAYEHHBIMI OCHOBAHUSIMU JJI KJIacCU(UKAIMA W HANOJHEHUE MX MPUMEpPaMH U
Ap.

[IpuMepHasiTeMaTUYeCKaAIUTEPMHUHOJIOTMYEeCKasIeKCUKacooTBETCTBYeTDOI 1
000.

Jlsio6y4arommxcsac3IPcyrecTBeHHBIMUSBIIIOTCATIPUEMBIPAOOTHIC
JIEKCUYECKHM MartepuajoM 1o mnpeamery. [lpoBoautcst crenmanbHas paboTa 1Mo
BBEJICHUIO B AaKTHUBHBIA CJIOBapb OOYYArONIUXCS COOTBETCTBYIONIEH TEPMHHOJIOTHHU.
N3y4yaeMbIe TEpMUHBIBBOIATCSIHAIOIUCEHCOPHONOCHOBE,00513aTeTbHABU3y AlTbHAS



noaaCpiKKa, aJlrOPUTMbI pa6OTBI C OIIPCACIICHNECM, OIIOPHBIC CXCMBbI IJISI AKTYyaJIN3alIuN
TCPMHHOJIOTHH.

IIpn peajm3zanmum NpPOrpaMmMbl  HCHOJB3YeTCH  Cleaylllee MATepHAIbHO-
TeXHU4YeCcKoe odecrevyeHue:

- dpoBasmadboparopus Il IKOIBHUKOB LlenTpa  00pa3zoBaHUS €CTECTBEHHO-
Hay4YHOM HampaBieHHOCTU «Touka pocTay;

- HoyTOYyKH LlenTpaoOpa3oBaHusi eCTECTBEHHO-HAYYHOUN HampaBieHHOCTH « Touku
poctay;

- UHTepakTMBHasg maHenb lleHTpa o0pa3oBaHUsi  €CTECTBEHHO-HAYYHOU
HarpasieHHOCTH «Touku pocTay.

COAEPXKAHUEYUYEBHOI' OITPEMETA«XUMMUS»

COJEP>)XAHUE ObYUYEHHMA B 8§ KJITACCE

[TepBoHAYAIbEHBIEX UMWY ECKUCTIOHSATHUS

[Ipeamer xumuu. *Ponp xuMum B KU3HM denoBeka.® Tema u BemiecTsa.
duznyeckre CBOWCTBA BEIMIECTB. ATperaTHOE COCTOSIHHE BEIIECTB. * XUMHs B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CnocoObl paznenenus cmeceil. [IpaBuia
0e30macHOro 0OpallleHUs ¢ BEIECTBAMU U JabopaTopHbIM oOopyaoBanueM. *[loHsTue
0 METO/IaX MO3HaHUA B XUMHU.*

ATOMBI U MOJIEKYJIbl. XUMHYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
aneMeHToB. OTHOCUTENbHAs aToOMHas Macca. [IpocThie U CI0KHbBIEC BelllecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumudeckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BellecTB.™ OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBas1ois
XUMHUUYECKOTO 3JIEMEHTa B COCIUHCHUHU.

dusnyeckne H XHMHUYECKUE sBJIEHUs. XuMmudeckas peakuus. [IpuzHaku
XUMHUUYECKUX PEAKIMil. YPaBHEHHUS XUMUYECKUX PEaKlMil. 3aKOH COXPAHEHUS MacChl
BemecTB. Kiaccudukanus XUMUYECKUX peakiuil  (COCMUWHEHHUs, Pa3IoKEHUS,
3aMeIleHus, 0OMeHa).

XUMHAYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAO0U, ¢ MpaBUIAMU
paboThl B jJabopaTtopuu U npuémMamMu oOpalieHus ¢ JIabopaTOPHBIM O0OpPYIOBAHUEM;
W3yYE€HHE M ONHCaHue (PU3MUYECKUX CBOWCTB 0Opa3Il0B HEOPraHUYECKUX BEIIECTB;
HaOmoaeHnepu3nuecKuX (MIaBJICHUEBOCKA, TASHUEIB/IA,pACTUPAHUECAXapaABCTYIIKE,
KUIIEHWE U KOHJACHCAIMS BOJIbl) HXUMUUYECKUX (TOPEHUE CBEUM,IPOKATUBAHUE MEIHOU
MIPOBOJIOKH, B3aWMOJICHCTBUE MeJIa C KUCJIOTOW) sIBICHUN, HAOJIOJCHUE W OMHUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEeaKui (pa3joKeHUe caxapa, B3auMOJECHCTBUE
CEepHOW KHUCIOTBHI C XJOpuaoM Oapusi, pasnoxkenue ruapokcuna memau (I1) mpum
HarpeBaHuM,B3anuMo/iercTBUeKene3acpacTBopoMconumenn(Il));u3yuennecnoco6on
pazneneHusicMecen(CroMoIbIOMarauTa, P TpoBaHUE, BEINTApUBAHUE, TUCTHILIISIINS,
xpoMarorpadusi), IpoBeACHUEOUYNCTKUIIOBAPEHHONCOJIN;HA0TI0/ICHUEH OITUCAHHE
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pE3yNbTATOB NPOBEJIEHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MacChl;
CO3J]aHUE MOJIENIEN MOJIEKYJI (ILIAPOCTEPHKHEBBIX).

BaxuenmmuenpenctaBUTETMHEOPraHUYECKUXBEIECTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucmopon — 3jeMEHT M IpocToe
BelecTBo. HaxoxaeHue kuciaopoaa B npupoje, Gu3nueckue 1 XMMUYECKUE CBOWMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOXKHBIX BemnlecTB. CrocoObl MOMy4YeHUsl KUCIOopoaa B
nabopaTopun *u npomebliuieHHOCTH.* [IpuMenenne kucnopona. [lonstue 06 okcumax.
KpyroBoport kucinopoza B mpupoje. *O30H — ayuioTpornHast MoauduKaIus KUcIopoaa.

TernoBoit 3hdHeKT XUMUYECKON peakiuu, TePMOXUMUYECKUE YPABHEHHUS, IK30-U
SHAOTEpMUYECKHEPEAKIUH. T OIIIMBO: yroJibMeTaH. 3arpsI3HEHUEBO3/1yXa,yCUIICHUE
NapHUKOBOTO 3 ¢eKTa, pa3pylieHne 030HOBOTO cIos. ™

Boaopoa — aneMeHT U npocTtoe BemecTtBo. HaxoxaeHne Bogopoaa B MPUPO/E,
dbu3nYecKre U XMMUUECKHE CBOMCTBA (Ha MpUMEPE B3aUMOJICHCTBUS C HEMETANIAMU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *CrocoObl monydeHus.® [loHsTHE O KUCIOTaX U
COJISIX.

KommnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABorajapo. MoaspHbIi
00bémrazos.Pacuersimoxumuueckoropmyie. PacueThiMaccoBO 1I0IMXUMUYECKOTO
DJIEMEHTa B COSJMHEHUH, KOJIMYECTBA BEIIECTBA, MOJSIPHONU MacChl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tsl 1o XMUMUYECKUM YpaBHEHUSIM.

*dusnyeckue cBoiicTBa Boabl.* Boma. Ee cocras, crpoenue u Mojiekyibl. *Boja
Kak pactBoputenb.* PactBopel. *[loHsiITHE O HACHIIIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IlonsTe pacTtBOpuMOCTH BemiecTB B Boje.* Pacuer maccoBoil monu
BEI[eCTBa B pacTBope (MPOIIEHTHAsl KOHIEHTparus). MaccoBasi oy BeIIecTBa B
pactBope. *XHUMHUYECKHE CBOMCTBA BOJbI (Pa3jI0KEHUE, PEAKIIMU C HAaTPUEM, OKCUJIOM
Kayblusi, okcugom cepbl (IV) peaknuu ¢ MetajylaMH, KUCJIOTHBIMU U OCHOBHBIMU
okcunamm). [louarre 06 ocHoBaHUsIX. POJib pacTBOPOB BIPUPOJIC U B KU3HU UETIOBEKA.
Kpyrosopot Boabl B mnpupoje.* 3arps3HeHue NpUpOIHbIX BOJ. OXxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Baxxneiinme KJIACCHhI HEOPraHUYECKUX  COCIUHEHHUI. Knaccuduxanus
HEOpraHu4eckux coeauHeHudd. OKcCUIbpl: cocTaB, KiaccuuKaus (KUCIOTHBIE,
OCHOBHBIE, *amMdoTepHbIe, HecoseoOpasytome - Ha mpumepe okcuaa yraepoaa (II) u
okcuaa azora (II)), Homenkmarypa.* *[lomydeHue® M XUMHUYECKHE CBOMCTBA OKCUJIOB
(B3auMojieiicTBUe C BOAOW, Kuciaortamu, menodamu). OcHoBanus. Knaccudukarms
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMs. HomeHknaTypa OCHOBaHMM.
dusznyeckue M XUMHUYECKHE CBONCTBAa OCHOBaHUM (B3aUMOJEHCTBHE C OKCHJIAMH
HEMETaJUIOB, KUCJIOTaMH, coJisiMK). *[lonydenne ocHoBaHuUM. *

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIATypa, GU3HIECKUE U XUMUYECKUE
cBOlcTBa (B3aMMOJICHCTBUE C MeETajulaMd, OCHOBHBIMM OKCHJIAMH, OCHOBaHUSIMH,
COJIIMH, Ha TIPUMEPE COJSHOM W CEpHOM KHUCJIOT), *crmocoObl moiydeHus.® P
aktuBHOCcTUMeTAINIOBH. H.bekeToBa.Conu(cpegaue): HOMEHKIaTypacoeH,

*CrmocoObl MOJy4eHUs ™, B3aUMOJICUCTBUE COJIEH ¢ MeTalaMu, KUCIOTaMHU, IIEJI0YaMUH
COJISIMU, TPUMEHEHHUE.
[TonsiTne06aMpoTepHBIXTUAPOKCH AAX (HATPUMEPELIMHKAH *aITFOMUHUS * )



*XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMHU U IIEI0YaMU, Pa3IOKCHUE TIPH
HarpeBaHWM) U MOTy4YeHHUe. *

['eHeTMYECKASACBA3ZBMEKTYKIIACCAMUHEOPTAHUYECKUX COCTUHECHH.
['eHeTHUECKUEPSIBIL.

XUMHYECKUNIKCIIEPUMEHT: Ka4€CTBEHHOCONPEAETIEHUECOICPKAHUAKACIOPOAA B
BO3/IyX€; MOJYYECHHE U U3YUYCHUE CBOMCTB KHUCIOPOJA; HAOIIOJICHUE B3aUMOJICUCTBUS
BEILIECTB C KUCJIOPOJAOMH YCIOBUSIBOBHUKHOBEHUSI U MPEKpalIeHUs ropeHus (rmoxapa);
O03HAKOMJIEHUE C 00pa3liaMu OKCUOB M OMMCAHUE UX CBOMCTB; MOJYYCHUE U U3yUYCHUE
CBOKMCTB BOJIOpOJa (TOpeHHUE); HAOII0eHNE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb;
WCCJICIOBAHNE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAaCcCOBOM JOJIEM PacCTBOPEHHOTO
BEI[ECTBA; B3aUMOJICCTBUE BOJIbI C MeTa/ulaMHM (HATpHEM U KajblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB); OIpPEJCICHUE PACTBOPOB KHUCJIOT M HIEJIOYeH ¢
MOMOIIBIO  MHJIMKATOPOB; MCCJIEIOBaHWE OOpa3lloB HEOPraHWYECKUX  BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOJIOJIEHUE HM3MEHEHUS OKpPacKd HWHAMKATOPOB B PacTBOpax
KHCJIOT U IIeJIouel; n3yuenue B3aumoaercTBus okcuaa meau(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KACIIOT C METAJUIAMU, PEAKIIMNA HEUTpANIU3alUU; MOJTyYE€HUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJJIa JAPYTMM U3 pPacTBOpa COJU; PEIICHUE
DKCICPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHEWIINe KIACChl HEOPraHUYECKHUX
COCIMHEHUI.

[Tepuonnueckuitzakonul leprognyeckasicCucTeMaxXuUMUYECKUXAJIEMEHTOB /.

N. MenneneeBa. CTpoeHrue aToOMOB. XUMHUYECKAs! CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU.

[TepBbie MOMBITKY KJIacCUPUKAIIMN XUMUYECKUX djieMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX JIEMEHTOB (LIEJIOYHBIE U HIEIOYHO3EMETBHBIE METAIIbI, TaJIOT€Hbl, UHEPTHHIE
rasbl). *J1eMeHTbI, KOTOpble 00pa3yloT aM(POTEPHbIE OKCUABI U THIPOKCUIBI. ™

[lepnoanueckuitzakon.l lepnoanueckascuCTEMaxXUMHUIECKUXIIEMEHTOB
J .M. Menneneea.KopoTkonepuoanasu™ pmanonepuonasa™popmel  Ilepuoanueckoit
cuctemMbl xumMudeckux oanemeHtoB JI. M. Mengeneesa. Ileproasl u  rpyImimsbl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI SJIEMEHTA.

Crtpoenne aromoB. CocraB aToMHBIX snep. *M3otonbl.* Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 xumudeckux siemeHToB [lepuonnueckoi
cucremMbl JI.M1. MenneneeBa. XapakTepUCTHKA XUMHUUYECKOrO 3JJIEMEHTA IO €r0
noJioxkeHuto B Ileprnonnueckou cucreme /1. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
NOATPYNI, B 3aBUCUMOCTH OT aTOMHOro (TIOpPSIKOBOTO) HOMEpa 3HauCHUE
[lepuonnueckoro 3akoHa u Ilepuogmyeckoil CUCTEMBI XMUMHUYECKHX 3JIEMEHTOB [IJIS
pa3BuTHs Hayku U npakTuku. 1. 1. MenaeneeB — y4€Hblil U rpaKJaHuH. *

XumnyeckasicBs3b. KoBaneHTHas(MOASpHASIUHENOISIPHAS ) CBS3b.
*DIEeKTPOOTPHUIIATETHHOCTHATOMOBXUMUYECKUXIIEMEHTOB. *IOHHAS CBSI3b.

Crenenbokucienus. OKUCIUTENbHO-BOCCTaHOBUTEIbHBIEpeakinu. I [porieccsl



OKHCJICHUSIUBOCCTAHOBJICHUS. OKUCIUTEIUNBOCCTAHOBUTEH.

XVWMHMUYECKUI SKCHEPUMEHT: Hu3yueHHue oO0Opa3lioB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJICUCTBUE THAPOKCHUIA IIMHKA C PACTBOPAMH KHUCIOT W IIEJIOYECH;
MIPOBEICHUEOIBITOB, UJUTIOCTPUPYIOITUXTPUMEPBIOKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pas3ioKeHus, COSTUHEHHUS).

MesKnpeaMEeTHBICCBSI3U

Peanu3zanusi MEKIPEIMETHBIX CBSA3€H IpPU HM3ydeHWH XHMHH B 8 Kiacce
OCYIIIECTBIIICTCSL Yepe3 MCIIOJIB30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSITHIA,
TaK ¥ TOHSTHH, SIBJISTFOIIUXCS CHCTEMHBIMH JIJIS OTACIBHBIX MPEJIMETOB €CTECTBEHHO-
HAy4YHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSTHSA: HAy4YHBIA (hakT, THUIOTE3a, TEOPHS,
3aKOH, aHaJIN3, CHHTE3, KJIaCCU(PHUKAIUsA, TICPUOINIHOCTD, HAOIOICHUE, SKCIICPUMEHT,
MOJICJTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: MaTepus, aTOM, JJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIWI, W30TOIIbI,
PaguOaKTUBHOCTh, MOJICKYJIa, ODJICKTPHUUYECKUH 3apsj, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHME BCIIECCTBA, ras, (pM3WYCCKHUE BEIWYUHBI, SIUHUIIBI H3MEPCHHUS,
KOCMOC, TUTaHETHI, 3BE3/1b1, COJIHIIE.

buonorus:porocunTes,npixanue,o6mocdepa.

I'eorpadus: arMmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOJILI, IOJIC3HBIC
MCKOIIaeMbIE, TOIIUBO, BOJIHBIC PECYPCHI.

COAEP KAHUEOBYYEHUA B 9 KJIACCE

BemecTBonxumMuyeckas peakuus

[lepnoanueckuitzakon.l lepnoanueckascuCTEMaxUMHUIECKUXAIEMEHTOB
JA.N.MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHWH CBOWCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NMEPHOJOB, Kajus, KaJblUsid U UX COCIUHEHUHN B
COOTBETCTBUM C MOJIOKEHHEM 3JIEMEHTOB B Ilepuonnueckoil cucreMe U CTPOCHHEM HX
aTOMOB.

Crpoenue BemiecTBa: BHUAbl XUMHUYECKOM CBSI3H. THIBI KPHUCTAIUIMYECKUX
PElETOK, *3aBHCHMOCTHCBOMCTBBEILIECTBAOTTUIIAKPU CTAIITNYECKONPEIIETKUUBH 1A
XUMUYECKOH CBS3H.*

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEUIECTB (MEXIyHApOIHAs U
TpUBUAJIbHAs). XMMHUYECKHE CBOMCTBA BEILECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KilaccaM
HEOPTraHUYECKUX COCTMHEHUMN, TeHETUUECKas CBSA3b HEOPraHMUYECKUX BEIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil Mo pa3iudyHbIM NpU3HAKaM (10 YUCTY U
COCTaBy YYacCTBYIOILIUX B PEAKIMHU BEIIECTB, MO TEIUIOBOMY 3((eKTy, N0 U3MEHEHHIO
CTENEHEH OKHUCICHUS XHUMHYECKUX DJIEMEHTOB, *M0 OOpaTUMOCTH, MO YYaCTHUIO
Karanuzaropa).® DK30- U SHI0TepMHUUYECKHUE peakiuu. *TepMoXuMuiecKkrueypaBHeHus. *

*[lousiTue 0 cKoOpocTH XuUMHU4YeckoW peakinuu. [lonarue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peakuuax. [loHsATHE O TOMOTeHHBIX M TeTePOTreHHBIX
peakuusx. I lorsiTneoxumMuaeckoMpaBHOBeCHH. CMENIEHUEXUMUYECKOTOPABHOBECHSL.
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DakTOphl, BAUSIONIME HA CKOPOCTh XMMUYECKOW PEAKIUU U TMOJIOKEHHE XUMUYECKOTO
paBHOBeCHS. *

OKHCIIUTENHEHO-BOCCTAHOBUTEIILHBIE peaxiuu, AIIEKTPOHHBIN Oastanc
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakiiuu. CocTaBiIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUH C UCTIOIB30BAHIEM METO/IA AIEKTPOHHOTO OaslaHca.

Teopusi 3AEKTPOIUTUYECKON AUCCOIMALMUA. DJICKTPOIUTHUYECKAS JUCCOLMALIMS.
DNEKTPONIUTHl M HEdJEKTPOJUTHl. KaTnoHbl, aHWOHBL *MexaHW3M IHUCCOIUAIIIN
BEIIECTB C Pa3IWYHBIMU BUJAMHU XUMUYECKOW cCBsi3u. lloHsiTHE O CTeneHu
nucconuanuu.* CuabHbIC U clla0ble IIEKTPOIUTHIL.

Peakiuu noHHOro oOMeHa. Y CJOBHS MPOTEKaHUSI PEaKlMii HOHHOTO OOMEeHa [0
KOHIIA. []onHbBIE U COKpalIEHHBIE HOHHBIE YPAaBHEHUS peakuui. XUMUYECKUE CBOKMCTBA
KHCIIOT, OCHOBAaHMM U cojJell B cBeTe MpEeACTaBICHUN 00 H3IEKTPOIUTHUYECKON
muccormanu. Cpena pactBopa. KayecTBEeHHbIE peakIMd Ha KATHOHBI M AHUOHBI:
XJIopua-, OpoMua-, UOAUA-, CyibdaT-, kapOoHaT-, cuiuKar-, (ocdar- aHUOHBI,
THIPOKCU/I-MOHBI; KaTHOHBI aMMOHMS, MarHusi, KajbIUs, aJlOMHUHU, Kene3a (2+) u
(3+), meau (2+), IuHKA, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHUE C MOJACISMU KPUCTAJUTMYECKUX
PEETOK HEOPraHMYECKUX BEIIECTB — METANIOB M HEMETauIoB (rpadura U anmasa),
CJIOXHBIX BEIIECTB (XJIOpUAa HATPHUs); WUCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakiuu OT BO3ACHCTBUS Pa3IMYHBIX (HAKTOPOB; HCCIIECIOBAHUE
AJIIEKTPONPOBOIHOCTA PACTBOPOBBEILIECTB, MPOIECCATUCCOIUAIIMN KUCIIOT, IIeI0Yed U
coieil  (BO3MOXKHO  HCIMOJIb30BAaHUE BHUJICOMATEPUANIOB); IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONINX TMPU3HAKK TMPOTEKAHUsI Peakluii MOHHOTO oOMeHa (oOpa3oBaHuE
ocajika, BBIJIEJICHUE raza, 00pa3oBaHKUE BO/IbI); OMBITOB, WLTIOCTPUPYIOMIUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuil  (TOpeHue, peakiuu pPas3ioKeHus,
COCIMHEHMS); PAclo3HaBaHUE HEOPTaHMYECKUX BEIECTB C MOMOINBIO Ka4eCTBEHHBIX
peaKiuii Ha UOHBI; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HemeranmnpinuxcoequHeHus

OO6mrast  xapaktepucTthka TaloreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHne U (u3MyecKkue CBOMCTBA MPOCTHIX
BEII[ECTB — TaJIOTeHOB. XUMHYECKHE CBOMCTBA Ha MpUMEpPE XJIOpa (B3aUMOJCHCTBUE C
MeTaJlJIaMU, HEMEeTalllaMy — BOAOPOAOM U KUCIOPOJ0oM, *rienouamu™ ). XJ10poBOIOPO/I.
ConsHasKUCIIOTa, XUMHIECKUE CBOMCTBA, *ITOTydeHre ™ , ipuMeHeHue.

* JleficTBUE XJIOpa W XJIOPOBOJIOPO/Ia HA OpraHU3M uesioBeka. ™ BaxuHeliie XJI0puasl U
WX HaXOXKJICHHUE B MPUPOJIE.

OO6mrast xapaktepuctuka 35eMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJa U cepbl. XapaKTepHbIC CTETICHH OKUCIICHHSI.

Crpoenne u (U3MUECKUE CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEPHI.
AmnotponHble  MOIU(HKAIMKA KHUCIOpOAa U Cephl. XHUMHUYECKHE CBOWMCTBA CEPHI
(B3aumoeiicTBre* cHeMeTaiaMu *—BO10POIOMUKHICIIOPOIOM, METAJUTAMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM KucioTaMu).* CepoBOJOPOJ: CTPOCHHUE,
bu3MYecKue U XMMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHTEIIbHBIE CBOKMCTBA).
OxcHIbI Cephl KaK MPEeCTaBUTETN KUCIOTHBIX OKCHIOB. CepHas KUCIOoTa: (PU3UIECKUE
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U XUMHUYEeCKHe cBoicTBa (oOmme wu crnenududeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cynbdaT-uoH. CepHucras KucioTa. *XuMHUUYECKHe PEaKiiH,
JeXalue B OCHOBE IMPOMBIIUICEHHOTO CHoco0a TOJYYeHHS CEpHOM KUCIOTHI.™*
Haxoxnenueceppin e€coelMHEHN BIpUpoie. [IpruMeHEeHnecepbINECCOCAMHEHUN B
ObBITYy W B TMPOMBIIUICHHOCTH. *XUMHUECKOE 3arps3HEHHE OKpYXalollel cpeabl
COCIMHEHUSIMU CEPbI (KUCIOTHBIC TOXKIH, 3arPS3HEHNUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
€ro MpeIoTBpaIIeHus. *

OObmas xapakTepucTrka 3yeMeHToB VA-rpyribl. OCOOEHHOCTH CTPOCHHUSIATOMOB
azoTa u Gocdopa, XapaKTepHbIE CTETICHH OKUCIICHHUS.

A30T, pacmpocTpaHeHwe B Mpupojie, (U3MYECKHE M XHUMUYECKHE CBOWMCTBA
(B3aMMOJEHCTBHE C METAJUIaMd M HEMETaUIaMH - KHUCIOPOAOM MW BOJOPOJOM).
KpyroBopor azora B mpupome. AMMHaK: (U3MUECKHE M XHUMHUYECKHUE CBOMCTBa
(oKHCcTIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *MOydeHHe™ W IpHUMEHEHHE.
Conu aMMOHUS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOICTBA (pa3joKEHHUE,
B3aMMOJICUCTBUE CO IIEJIoYaMu), NpuMeHeHue. KauecTBeHHas peakiusi Ha HWOHbI
aMMOHMS. A30THasi KHCIIOTa, €€ (U3MYECKHME M XHMMHYECKHE CBOMCTBa (oOmue u
cnenupuueckue), *momydenue.* Hutparsl (pasnoxxkeHue). A30THCTass KUCIOTA.
M cnonp30BaHMEHUTPATOBUCOIEaMMOHHUBKAU€CTBEMUHEPATIbHBIX y100pEHUIA.
*XUMHYECKOE 3arpsi3HEHUE OKPYKAIoIIEH Cpeabl COSAMHEHUSMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arPsI3HEHUE BO3/lyXa, OYBBI U BOJIOEMOB). *

®ocdop, *amnorponHeie Moaupukanuu Gocdopa,* uzMUecKue U XUMHUUYECKUE
CBOMCTBa (B3aMMOJEICTBHE C METalIaMH, HEMETaUIaMH, *KOHLEHTPUPOBAHHBIMU
a30THOM W cepHol kuciotamu).® Okcupn docdhopa (V), oprodochopHas kuciora:
du3nuecKkue M XUMUYECKHE CBOWCTBa, *mosydeHue.* *[loHsATHEe O MHHEpPaIbHBIX
ynoOpenusix: HuTpathl U docdatel. [loHsITHE 0 KOMIUIEKCHBIX ynoOpeHusx.* OoOrmias
XapakTepucThka 3eMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB yIiepoa U
KpeMHHUs. BajJeHTHOCTh M XapaKTEpHbIE CTENEHH OKHUCJIEHHsS aTOMOB Yrjiepoja u
KpeMHus. PacnipocTpaneHnue yriepoia B IpUpoJie, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amnorponHeie Moaudukanuu (rpadur, anmasz), GUHMYECKUE W

XUMHYECKHE CBOWCTBAa TMPOCTHIX BEIIECTB (B3aUMOJEHCTBHUE C  METaJjulaMu,
HeMeTaJllaMH, *KOHIICHTPHUPOBAHHBIMHU a30THOM M CEPHOM KUCIIOTaMHu)*. AmcopOrus.
Kpyrosopot yrnepona B npupozge. Okcuapl yriaepoaa, ux (Gpusnueckue U XUMHYECKUe
CBOMCTBA,I0JIyYeHUEUIPUMEHEHHE, IEHCTBUEHAOPTaHU3MYEII0OBEKA.
*DJkonoruueckue MpoOIeMbl, CBsizaHHBIE ¢ okcujpoM yriaepona(lV); rumortesa
100aIbHOTO TOTEIUICHUSI KJIMMaTta;, MapHUKOBBIM A(dekt.* YronpHas kuciota u eé
coiid, UX (QU3NYECKHEe W XUMHUYECKHME CBOMCTBA, *MOJyYye€HHWE W NpUMEHEHHe.™
KauectBenHass peakuus Ha KapOOHaT-uOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM X031 CTBE.

OO6mue mpeacTaBieHUs 00 OCOOCHHOCTSX COCTaBa M CTPOCHUSI OPraHUYECKHUX

COeIMHEHUIYTIIepoAa(HaIpuMepeMEeTaHa, dTHIICHA,3TaHO0JI1a, YKCYCHOMKHUCIIOTHI.
*Ux cocTtaB W XuUMHUYECKOoe cTpoeHue. Kiaccudukaius OpraHMYecKuX BemecTs.™®
[TonsiTue 0 OMONOrMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, Oelkax, yrieBojgax — M HX
pOJIH B KM3HU 4yeloBeKa. *MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKHUX
coeanHeHn. *
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Kpemuuii, ero ¢usnueckue ¥ XUMHYECKHE CBOWCTBa (Ha MpHUMeEpe
B3aMMOJECHCTBUsICMETAJUIAMUMHEMETAINIAaMU ), *[TOJTydeHU e *UTIpUMEHEHHUE.
*CoenuHenus KpeMHus B nipupoje. OOmue npencrabienus 06 okcune kpemuusa(IlV) u
KpeMHHEBOW KuciioTe. CUIMKaThI, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA, MOJYyYEHUE U
IPUMEHEHUE B OBITY, IPOMBIIUIEHHOCTH (B MEIULIMHCKOM, 3JIEKTPOHHOMN,CTPOUTEIBHON
u 1p.). Baxueiime cTpouTenabHble MaTepualbl: KepaMUKa, CTEKIIO, LIEMEHT, OETOH,
xene300eToH. [IpobGiaempl 6€30MacHOTO KCIOJIB30BAHUS CTPOUTENBHBIX MaTepUAOB B
NOBCEIHEBHOM KM3HU. *

XHUMHUUYECKUN HKCIIEPUMEHT: H3y4EHHE OOpa3l0OB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHMCIIOTBI; MPOBEACHUE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUII-UOHBI U
HaOJIO/ICHHE MPU3HAKOB HX MPOTEKaHWs; OMBITHI, OTpaxaromue (Qundyeckue u
XUMUYECKHE CBOMCTBAa TajOr€HOB W HUX COCIMHEHUU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB);  O3HAKOMJICHME C  o0pa3namMu  XJOpPUAOB  (TaJIOT€HH]IOB);
O3HaKOMJIEHHE C 00pas3laMu cepbl U €€ COECOUHEHHSIMH (BO3MOXKHO HCIIOIb30BaHHUE
BUJICOMATEpHUANIOB); HaOIIOJICHHE Ipoliecca OOYIIMBaHUS caxapa IOJ JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpHON KUCJIOTHI; U3YUEHHE XMMHUECKUX CBOWCTB Pa30aBIIEHHOM
CEpPHOW KUCIIOTHI, POBEJCHUE KAUECTBEHHOW peakluuu Ha Cyib(paT-uoH U HaOI0IeHHE
Npu3HaKa e€ MpOoTeKaHus;, 03HaKOMJIEHUE ¢ (PU3NUeCKuMU CBOMCTBaMU a3ota, ¢pocdopa
U UX COEAUHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPUAJIOB), 00Opa3laMH a30THBIX
1 QocPopHBIX yI0OpeHUit; MOJyYeHHEe aMMUaKa U U3y4Y€HHE €ro CBOMCTB; MPOBEACHUE
KAuECTBEHHBIX pPEaKIMi Ha MOH aMMOHHUA U pocdar-uOH W M3ydeHUE MPHU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUECHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOYXHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB); U3YyUEHHE MOJENEeH KPUCTAINYECKUX
pemérok anMasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM aAcOopOLUU pacTBOPEHHBIX
BEILECTB AKTUBUPOBAaHHBIM YIVIEM M YCTPOMCTBOM NPOTUBOrasa; IOJyYEHHE
YIJIEKHUCIIOTO Ta3a U U3Y4YEHHE €r0 CBOMICTB; IPOBENCHHE KAaUeCTBEHHBIX PEAKLUUN Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U W3YYEHHE NMPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHUE C
IPOAYKUMEH CUIMKATHOM NMPOMBIIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHelue HeMeTalIbl U UX COETUHEHUS.

MeTtanasInux coeTUHECHUS
OO6masxapakTepUCTUKAXUMHUYECKUXIJIEMEHTOB—METANIOBHAOCHOBAHU U
uxnonoxeHusBl lepuoanueckoiicucremexumuueckuxsneMmentoB [[. M. MenpaeneeBa u
cTpoeHusi atomMoB. CTpoeHHME MeTaUioB. MeTauimueckas CBsI3b W MeTajuIMYecKas
KpUCTAJUIMYECKAsE PpEMIETKA. OJEKTPOXMUMUYECKUN PAN  HANOPSOHKEHWA METaJUIoB.
duznueckue U XUMHUYECKUEC CBOMCTBa METaJLJIOB (B3auMOICHCTBHE C
KHCJIOPOJOM,BOJI0M, KMCTI0TaMK ). *O01uecnoco0bl  nonyueHusimeramioB. I lonsitue o
KOPPO3UH METAJNIOB, OCHOBHBIE CIOCOOBI 3aIllUThl MX OT KOppo3uu. CruiaBbl (CTajb,

YyT'yH, TIOPATIOMUHHMN, OPOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH. *
[Ilemounble MeTauibl: MOJIO)KEHHWE B lleproanmyeckod CUCTEME XUMHYECKHUX
anemenTtoB JI. WM. MenaeneeBa; crpoeHue aromoB.Haxoxnenue B mnpupoje.
du3nueckue M XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpuss W Kanus). OKCHUIBI H
TUJIPOKCHUBI HATPHUA U Kalus. [IpruMeHeHne MeI0UYHbIX METAJIIIOB U UX COCTUHEHUM.
[[{enouno3eMenbHbIEMETAJIBIMAar HHMMKAJIBIIUI : TTOJI0KEHUE
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Bllepnognueckon cucreme xumuueckux snmeMmeHToB J[. M. MenaeneeBa; cTpoeHne ux
aTOMOB; HaxoxJeHue B mnpupone. dusznyueckue U XUMHUYECKHE CBOMCTBA MarHus H
Kanblud. BaxkHeimme coequHeHus: Kaublus (OKCHUI, THUIPOKCUI, coiu). *IKécTkocTh
BOJIbI M CLIOCOOBI €€ ycTpaHeHus. *

AmomuHni:nosioxeHnesl lepuoanueckorcucremexumuueckuxsiementos .M.
MenneneeBa; CTpOEHUE aTOMa; HaxOXkJAeHUE B mpupone. Pusnyeckue U XUMUYECKUE
CBOMCTBa aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUA M TUAPOKCH/IA ATFOMUHUS.

Kenezo:nonoxenunesllepnoanueckONCUCTEMEXUMAYECKUXIIEMEHTOB
JA.N.MeHneneeBa; CTpOCHHE aTroMa; HaxOoXAeHWe B mpupoae. Dunyeckue u
XUMHUYECKHE CBOMCTBA kelie3a (B3auMOCHCTBUE C METAJNIaMHU, KUCJIOTAMH U COJISIMM).
Oxcunpl,ruapokcuasiucomkenesa(ll)mkenesa(Ill):cocras,cBoiicTBan
*monydyeHue.*

XUMHUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJIOB U CIIJIABOB,UX
(bU3MYECKUMU CBOWCTBAMHU;, H3YUYEHUE PE3YJbTAaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUCOMATEPUAIIOB), OCOOCHHOCTEW B3aMMOJEHCTBUS OKCUAA KAJIBIUS U
HaTpHs C BOAOU (BO3MOKHO HUCIIOJIb30BAHUE BUEOMATEPUAIIOB); UCCIICIOBAHNECBONCTB
KECTKOM  BOJABI, TMpoIlecca TOpPeHHs  JkKejle3a B KHUCIOpoJe  (BO3MOXKHO
UCITI0JIb30BAaHUEBUIEOMATEPUAIIOB); IPU3HAKOBIIPOTEKAHUIKauYECTBEHHBIXPEAKITUITHA
WOHBI (MarHusi, Kajblus, anroMuHuda, 1uHKa, >kenesa(ll) m xeneza(lll), menu(Il));
HAOJIIOICHUE W ONKCAaHKUE TIPOLIECCOB OKPAIIMBAHMS IJIAMEHU MOHAMU HATPHs, Kallud U
KaJblUg (BO3MOXKHO HCIIOJIB30BAHHUE BHJIEOMATEPHAIIOB); MCCIEA0BaHHE aM(POTEPHBIX
CBOWCTB TMAPOKCUAA ATIOMHHUS U THIPOKCHUJIA IMHKA; PEIICHUE YKCIEPUMEHTAIbHBIX
3aaa4 1o TeMe «BakHeunmme MeTamuibl U UX COCAUHECHUS.

XHAMUSAAOKPYXKAKOIIAsl cpenia

*HoBble MaTepuanbl U TEXHOJIOTHH. BeliecTBa U maTepuanbl B MOBCEIHEBHOU
KU3HM 4YeloBeKa. XUMHUS M 370pOBbe. be3onacHoe HCHOJIb30BAHME BEIIECTB U
XUMHUYECKUXPEAKIUIBOBITY. [lepBasnoMObIpUXUMHUUECKUXO0KOTaX U OTPABJICHMSIX.
OCHOBBI 3KOJIOTUYECKON I'PaMOTHOCTH. *

*XUMHUECKOe 3arpsi3HEHHE OKpyXkKaroled cpenasl (mpeaenbHas IomycThMast
koHueHTpaus BeuecTB — [1JIK). Ponb xumun B pemieHnn 3K010rH4ecKkux npooiem. *

*[IpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (Yroijib, MPUPOIHBINA Ta3, HEPTh),
MPOJYKTHI KX IEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XVWMHUYECKUI HKCIIEPUMEHT: M3y4EHHE O00pa3lOB MaTepHaloB (CTEKIIO, CIUIaBbI
METAJIJIOB, TOJIMMEPHBIE MaTEepHUabl).*

MexnpeaMeTHbIECB3U

Peanmuzanuss MeXNpeIMETHBIX CBSI3eH MPU HW3YYCHUHM XHMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHM,
TaK M TOHSATHH, SBISIIOMIUXCS CUCTEMHBIMH JIJII OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEeHHO-HAyYHbIE TOHATHS: HAay4YHbIA (haKkT, THUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3,KJIaCCU(PUKAIIHS, ICPUOAUIHOCTD, HAOJII0ICHUE, SKCIICPUMEHT,
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MOJICJIMPOBAaHUE, M3MEPEHHUE, MOJENb, SBJICHHE, MAPHUKOBBI >PQPEKT, TEXHOIOTHS,
MaTepHUabl.

@dusnka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIUJA, U30TOIHI,
pPalOaKTUBHOCTb, MOJICKYJA, AJIEKTPUUECKUI 3aps/l, MPOBOJHUKHU, MOITYIMPOBOIHHUKH,
IURJIEKTPUKHU,(OTOIEMEHT,BEIIECTBO, TEN0,00bEM,arperaTHOECOCTOS HUEBEILIECTBA, Ia3,
pacTBOp, paCTBOPUMOCTH, KPUCTAJUIMYECKAsl pEIIETKA, CIUIABbl, PU3NUECKUE BETMUUHBI,
€IMHULIBI U3MEPEHUs, KOCMUUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/b1, CONHIIE.

buonorust: ¢otocunTes, aApixanue, Ouocdepa, 3KOcHCTEMa, MHUHEPATHHBIC
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbI, TOPHBIE MOPOJBI, MOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

[INTAHAPYEMBIEPE3VYIJIbTATBIOCBOEHUAYYEBHOI' OITPEJAMETA
«XUMUA»HAYPOBHEOCHOBHOI OOBIIEI'OOBPA3OBAHNMA

BuenompesynbraTeiocBoeHus100yuaronmumucsac3I [IPyaedbHoronpeamera
«XuMHS» JODKHBI COBMAAaTh C pe3yiapraramu dDenepanbHoi paboueld MporpaMMbl
OCHOBHOT0 00111ero o0pa3zoBanusi. Hanbosnee 3Ha4uMMbIMU SBIISIFOTCS:

JIMHHOCTHBIEPE3YJIbTATHI:

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHHUS  IMPOTPAMMBl  OCHOBHOIO  OOILETro
0o0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YeHUsI XUMUU B €IMHCTBE Yy4eOHOH U
BOCIIUTATEIbHOM JAESATENBHOCTH B COOTBETCTBUU C TPAJAWLHUOHHBIMH POCCHUIUCKUMU
COIIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, PUHATHIMUA BOOILECTBE
npaBuiIaMd M HOPMaMM IMOBEJIEHUS U CIOCOOCTBYIOT MpOLEccaM CaMONO3HAHUSA,
CaMOpa3BUTHA U COLUATIN3ALUN 00yYarOIINXCA.

JInaHOCTHBIE pE3yNbTAThI OTpaXKaroT TOTOBHOCTh oOyuarommxcs
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMI M pacIIMpEHUE
OMBbITa JAESATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSL:

LEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY H
HAy4YHOMY HacCJeJHMI0, TOHUMaHUS 3HAUYECHHs XHMHYECKOM HayKM B JKHU3HU
COBPEMEHHOI0 O0IIECTBA, CIOCOOHOCTM BJIAAETh JOCTOBEPHOM HH(pOpManuen o
NEPEOBbIX JIOCTUKEHUSX M OTKPBITUSX MHUPOBOM W OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) TpaKIaHCKOTOBOCITUTAHUSI:

MIPEACTABJICHHS O COLIMAIIBHBIX HOPMAaX M MPABWIAX MEKINYHOCTHBIXOTHOIIEHUI
B KOJUIGKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4e0OHO-UCCIe0BATENLCKOM, TBOPUECKON U APYTUX BUAX JIE€ATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JIEATEJBHOCTH  IPHU  BBINOJIHEHUU  Y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUH XUMUYECKUX IKCIEPUMEHTOB, CO3IaHUNYIEOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHHUIO M B3aUMOINOMOILIM B MPOLECCE
ATONY4EOHONIEATETbHOCTH,TOTOBHOCTUOLIEHUBATHCBOEMOBE ICHUEUTTOCTYTKA

15



CBOUX TOBApHUILEH C MO3UIMU HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) IIEeHHOCTHHAYYHOTOTIO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE U XUMUYECKOM peakiluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HayKH U COCTABJISIOIIMX OCHOBY
JUTsl TIOHMMAaHWsI CYITHOCTH HAayYHOW KAapTWHBI MHpA, TMPEICTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIXPa3BUTHUSAIIPUPOIbI,B3aUMOCBS3IXUEIOBEKA CIPUPOIHOMCPENOM,0
POJIM XMMHH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEJbHBIX MOTHBOB, HANpPaBJICHHBIX Ha IMOJyYEHHWE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUS HAOI0aEMBbIX MPOLECCOB U SIBJICHUN;

MO03HABATENIbHON, MH(MOPMAIIMOHHON W YMTATENHCKOW KYJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOATEIHHON pabOThl ¢ Y4EOHBIMU TEKCTaMHU, CIIPABOYHOM JIUTEpaTypoOil,
JIOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU UH(POPMAIITMOHHBIX TEXHOJIOTU;

UHTEpeca K OOY4YeHHI0O M T[IO3HAHMIO, JIOO03HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHuUI0, MTPOEKTHON U UCCIIEA0BATENbCKOM JAEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHSI OOyUYEHUS B JAJIbHEHIIIEM;

4) hopMUPOBAHHSKYITBTYPBI3I0POBbSL:

OCO3HAHHUSI LIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHHA 3/I0POBBIA 00pa3 JKU3HU, OCO3HAHUS TOCIEICTBUN WHETIPUSATUS BPETHBIX
NpUBBIYEK (YMOTPEOJICHUS] aJKOToJis, HApPKOTUKOB, KYypEeHHs), HEO0OXOJAUMOCTH
coOM0/IeHNs MpaBUil 0€30MacHOCTU MPU OOpAIeHHH C XMMUYECKUMH BEIIECTBAMHU B
OBITY M peajbHOM KU3HU;

5) Tpy10BOrOBOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Ipodeccuil U Tpyaa pas3inyHOro poja,
yBaXEHUE K TPYyAYy U pe3yjbTaTaM TPYAOBOW AESATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHOTO BHIOOpA MHIUBUIYATBHOM
TPAGKTOPUU TMPOJOJDKEHHUS O00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCMEIHON
npoecCHOHANBHON NEATeTbHOCTH W Pa3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJIanTHPOBATHCA B MPOGECCUOHATBHON CpeJIe;

6) PKOJIOrHYECKOI0 BOCIIMTAHHS:

AKOJIOTHYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS! K MPHUPOJE KaK UCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMaHUs [IEHHOCTH 3/J0POBOrO U 0€3011acHOro
oOpaza KHU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 3/J0pPOBbIO, OCO3HAHUS LIEHHOCTU COOJIIOJIEHUS MpaBuil 0€30MacHOro
NOBEAECHUS MpU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyallUsAX, YTPOXKAIOUIUX 3/I0POBbIO
1 KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble NPU HU3YYCHUU XUMHUH, IS
pELIeHUs 3aj]1a4, CBA3aHHBIX C OKPYXKAIOWIEH NMPUPOJHOU CPENOM, MOBBIIMIEHNS YPOBHSA
DKOJIOTHYECKON KYyJIbTYphbl, OCO3HAHHS TJ00ATBHOTO XapakKTepa HSKOJOTHYECKUX
mpo0sIeM U MyTel UX perieHus: OCPEICTBOM METOJIOB XUMUM;

AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOM U COLMAJIbHON IIPAKTHKE.
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METAIIPEIMETHBIEPE3YJIbTATEI

MeranpeaMeTHble pPe3yJbTaThl OCBOEHHS 00pa30BaTEIbHOM MPOrpaMMbl TIO
XUMUHU OTPKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU ITO3HABATEILHBIMU JICHUCTBUSIMHE, B TOM
JHUCIIe:

1) 6Ga30BBICIOrUYECKUCACHCTBYS:

BBISIBIIATBIIPUINHBIMCIICICTBUATPOCTBIXXUMUIECCKUX IBJICHUI;

OCYIIECTBIISTh CPAaBHEHNE, KIACCU(DUKAITUIO XUMUIECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSIM U KPUTEPUSIM JIJIs YKa3aHHBIX JIOTUYECKUX OIepaIui;

CTPOUTh  JIOTHYECKOE  CYXKICHHE TIOCIEe  MPEABAPUTEIBHOTO  aHAIU3a,
BKJTFOYAIOITIEE YCTAHOBJICHUE TIPUUNHHO-CIIC/ICTBEHHBIX CBSI3CH

co37aBaTh, IPUMEHSThH U IPEOOPA30BHIBATH 3HAKU M CHMBOJIBI, MOJICTTH M CXEMBI
JUTSI pelieHusl y9eOHBIX 1 TTO3HABATENBHBIX 331249 C TIOMOIIBIO MTE€/1arora;

IPOTHO3UPOBaTh  BO3MOXKHOE  PAa3BUTHE XMMHUYECKHUX IMPOLIECCOB U HX
MOCJIC/ICTBUS;

2) 0a30BBICHCCIICIOBATCIILCKUECICHCTBHS:

C MOMOIIIBIO MeIarora NPOBOAUTh XUMUYECKUN OTIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOCHHOCTEW O00BEKTaM3y4eHHs, PUINHHO-CIIC/ICTBEHHBIXCBS3EH
Y 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOMH;

C TOMOIIBIO TEeJarora WIH CaMOCTOSTENbHO (POPMYIHPOBATH O0OOLICHUS U
BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

3) pabotac nH(pOpMAITUCIA:

BBISBIIATH JCPUITUTH WHPOPMAIMH, NaHHBIX, HEOOXOIUMBIX IS PEIICHUS
MOCTaBJICHHON 3a/1a4u;

peoOpa3oBbIBATHUHGOPMAIIUION30/THOTOBUAABIPYT OM(TA0IUITyBTEKCT
HIp.);

UCKAThbUIIMOTOMPATHUH(POPMAITUIOWIIAIAHHBIEM3UCTOYHUKOBCYIETOM
MPeII0KEHHONYIeOHOH3a 1Ay 33 TaHHBIXKPUTEPUEB.

OBnazieHue YHUBEPCAIbHBIMU YYE€OHBIMH KOMMYHUKATHUBHBIMH JCHCTBUSMU:

OpraHU30BbIBaThY4eOHOEB3aNMOICHCTBUEBIPYIITIE(OTPEASIATHOOIEIICTIH,
pacipenensaTbpoIu, T0TOBAPUBATHCIIPYTCAPYTOMHUT. I1.).

C TIOMOIIIBIO TIeJarora Wik CaMOCTOSTEILHO COCTABIIATh YCTHBIE U MUCHbMEHHBIC
TEKCTHI C WCTOJIB30BAHMEM WILTIOCTPATUBHBIX MAaTEPUAIOB IS BBICTYIUICHHUS TIEpE.l
ayJIMTOPHEN;

OpraHU30BBIBATh Y4YCOHOE COTPYAHMYECTBO W COBMECTHYIO JEATEIBLHOCTH C
YUUTENIEM M CBEPCTHHKAMU; pabOTaTh MHAMBHUAYAJIHHO W B TPYIIE: HAXOAHUTH 00IIee
perieHre U paspemarb KOH(IMKTHI Ha OCHOBE COIJIACOBAHMS TO3WMIIMA W ydeTa
WHTEPECOB; (OPMYIHPOBATH, APTYMEHTHUPOBATh M OTCTANBATh CBOC MHECHHE;

OIICHUBATh KAYECTBO CBOETO BKJaJia B OOUTUI MPOAYKT, IPUHUMATH U Pa3/IeIsiTh
OTBETCTBEHHOCTH M MPOSBIISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA Iepe;] TPYIIIION.

OBnazcHUCYHUBEPCATHHBIMAYYCOHBIMUPET YIS THBHBIMUICHCTBUSMMU:

oOHapyxuBaTh W (GOPMYJIHPOBATh Y4eOHYIO MpoOJIEMy, ONPENeNATh IeJb
y4eOHOM IeSITENHHOCTH;

BJ1aICThOCHOBAMHCAMOKOHTPOJISL,CAMOOTICHKH, TPUHATUSAPEIIICHUI U
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OCYIIECTBJICHUSI OCO3HAHHOTO BBIOOpAa B Y4EOHOW W TO3HABATEILHON NEATEIHLHOCTH,

COOTHOCUTBHCBOUIEUCTBUSACILUIAHUPYEMBIMUPE3YIbTATAMHU,OCYILECTBIISITh
KOHTPOJIb CBO€H JIESITEILHOCTH B IMPOLIECCE JIOCTHXKEHHUS PE3yJbTaTa, OINPEACsaTh
CHocoObI JCHCTBUI B paMKax MPEASIOKEHHBIX YCIOBUIM TpeOOBaHMIA,KOPPEKTUPOBATD
CBOM JICMCTBUS B COOTBETCTBHUM C U3MEHSIIOLICHCS CUTYallue;

JaBaTha/ICKBATHYIOOIIEHKYCUTYalIMMUIIPEIJIaraTbIIJIaHECU3MEHEHUSI;

MPEABUNIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPHU PEIICHUU Y4eOHOMU
3aJ1a4u;

MOHUMATh TMPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMBIH pe3ysbTat
JEATEeIIbHOCTH, OMPEACNSTh MO3UTHUBHBIE W3MEHEHUS W HaIpaBJICHUS, TpeOyrolne
JadbHEHIIeH paboThI,

OCO3HAaHHOOTHOCUTBCAKIPYTOMYUEIIOBEKY, €ETOMHEHUIO.

[NPEAMETHBIEPE3YJIbTATDI

B cocraBe npeaqMeTHBIX pe3yJabTaTOB IO OCBOEHUIO 005A3aTEIBHOIO COAEpKaHus,
YCTaHOBJICHHOTO AaHHOW DenepanbHON pabouell MporpaMMOi, BBIAEISAIOT: HAy4YHbIE
3HAHMS,YMEHUSIMCIIOCOOBIIEHCTBUM, ClIenn(prUecKue AJiTy4eOHOroIpeaMeTa
«XuUMHs», BUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUU,
IpeoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYyalMSIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX U II03HABAEMOCTH SIBJICHUN IPUPOLBI,
NOHMMaHHE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHMMMYECKOM Hayku Kak o0yacTu
COBPEMEHHOIO €CTECTBO3HAHMS, KOMIIOHEHTa OOHIel KyJIbTypbl M MPaKTUYECKON
NESATEIbHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOLIECTBA; MOHUMAHUE MecTa
XUMUU CPEIU JIPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHHE OCHOBAMH ITOHATHMHOTO aIapara U CUMBOJUYECKOTO SA3bIKA XUMHUH
JUTSICOCTABIICHUSI(POPMYITHEOPTaHMYECKUXBEIIECTB,YPABHEHU XUMHUYECKUXPEAKIM (C
OMOpOM Ha aJIrOpuTM YYEOHBIX JIEUCTBUI); BJIQJICHUE OCHOBAMH XUMHUYECKOU
HoMmeHKkJaTypbl (IUPAC u TpuBHaNbHON) M YMEHHE HMCHOJb30BaTh €€ ISl PEUICHUS
yueOHO-TT03HABATENbHBIX 33J]a4 C MMOMOILBI0 YYUTEINs; YMEHUE HCIOJIb30BaTh MOJAEIU
Ui OOBSICHEHHST CTPOEHUST aTOMOB M MOJIEKYJ IO alrOpUTMy C OINOpPOM Ha
OIPEEIICHUS;

IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHHUE C ITOMOLIBIO YUUTEIS
IIPUMEHSTh CUCTEMY XMMHUYECKMX 3HAHUM ISl YCTAHOBJIEHUS B3aWMOCBS3EM MEXKIY
W3YYEHHBIM MATEpUAIOM W TMPH IOJIYYECHHH HOBBIX 3HAHMM, a TaKXKe B IpoLEcce
BBINIOJIHEHUS YYEOHBIX 3aJaHuid U Tpu padboTe ¢ HCTOYHMKAMU XUMUYECKON
uH(pOpMaIH, KOTOPast BKIIOYAET:

BXHEHIINE XUMUYECKHE TOHATHS: XUMUYECKHUN D3JIEMEHT, aTOM, MOJEKYJa,
BEILIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OJHOPOAHAs W HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAs W MOJIEKYJIIpHAs MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIpHbI 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb (CpemHss),
XUMUYECKasl peaklus, pPEeaKkUWd COCAUHEHUsS, PEaKUUH pas3JIokKEHUs, pPEaKLHH
3aMENICHHs, PEaKIuu 00MeHa, TerIoBOM A(h(PEeKT peakimu, 3K30- U IHIOTCPMHUUECKUEC
peaKkuuu, pacTBOp, MaccoBasl JOJsS XMMHYECKOTO 3JIEMEHTA B COCIMHEHUH, MaccOBas
JIOJIS1 U TIPOLIEHTHAs! KOHLIEHTPALUS BEIIECTBA B PACTBOPE, AP0 aTOMA, dJIEKTPUUECKUN
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cJoil aToma, aTOMHasi OpOUTallb, PaaUyC aTOMa, BaJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBS3b, DJIEKTPOOTPULATENIBHOCTD, MOJIAPHAsT M HEMOJSpHAs KOBAJEHTHAs
CBS3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b, KpUCTAJUIMUECKas penieTka (aroMHas,
WMOHHAs, METa/NInYecKasi, MOJEKYJspHas), MOH, KaTHUOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJIUT,  AJIEKTPOJUTHYECKAss  JIUCCOIMAIMs, pEaKIMH HWOHHOro OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAaKUWH, OKUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAHOBJICHUE, JJIEKTPOJIU3, XUMHUUYECKOE PAaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBIE PEAKITUH, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTaau3aTrop, MPeAcIbHO
nonyctumas konunentpauus (I171K), koppo3us MeTaioB, CIIJIaBbl;

OCHOBOTIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXpaHeHHUs Macchl, [leprnonnueckuii
3akoH [I. 1. MeHaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJSIpHAs TEOpHUs, TEOPHUS IIICKTPOJIUTHUECKOMN
JTMCCOLMAIINY, a TaKXKE MPEACTaBICHUS O HAyYHBIX METOAaX IMO3HAHUSA, B TOM YHCIIE
HKCIEPUMEHTAIIbHBIX M TEOPETUUECKUX METOJaX MCCIICIOBAHUSI BEIIECTB U U3YUYCHUS
XAMHUYECKUX PEAKIUN;

MPECTaBICHUEONEPUOINYECKON3aBUCUMOCTUCBOMCTBXUMHUECKUXATIEMEHTOB
(pamuyc aroMa, DBJIEKTPOOTPUIIATEIBHOCTh), MPOCTHIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEHUsT dJeMeHTOB B Ilepuoamyeckoit cucteMe (B MajiblX MEPHUOJAX U TIJIABHBIX
MOJATPYIINAx) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHSTH CBSI3b MOJOKEHUS
anemeHTa B llepronnyueckoil cUCTEME C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB W 3apsij sjipa, 00Ilee YHUCIO IJIEKTPOHOB),
pacrpeesieHUeM JJIEKTPOHOB IO SHEPIeTUUYECKHM YPOBHSIM aTOMOB IHEPBBIX TPEX
NEPHUOJIOB, KA M KaJIbIUs; KIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTBI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbiciia IUGPOBBIX JAHHBIX MEPUOUIECKOMN TaOTUIIBI,

YMEHHE KJIaCCU(PUIIMPOBATH XMMUYECKUE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA
U XUMUYECKHE PEaKIMH C OMOPOM Ha CXEMbI, ONPENEsiTh BAJICHTHOCTb U CTENECHBb
OKUCJICHUS] XUMHUUYECKUX AJIEMEHTOB, BUJ XUMHUUYECKON CBSI3M U THUIN KPUCTALIAYECKOU
CTPYKTYPBIBCOCIMHEHUSX,3aPSIMOHA, XaPAKTEPCPEILIBBOIHBIXPACTBOPAXBEIIECTB
(KUCIIOT, OCHOBaHMI), OKUCIUTEIb U BOCCTAHOBUTEIb IO aJTOPUTMY YUYEOHBIX
JICUCTBUM;

YMEHHE XapaKTepu3oBaTh C OMOpON Ha cxemy (U3MYECKHME M XUMHUUYECKHUE
CBOMCTBANpPOCTHIXBENIECTB(KUCIOPO,030H,BO0POI, IrpaduT,aiMa3, KpEMHUH,a30T,
docdhop, cepa, XJIop, HATpWM, KalaWii, MarHWi, KajbllUH, ATIOMHHHUHN, >KEJIe30) U
CJIO’KHBIX BEIIECTB, B TOM YHMCJIE UX BOAHBIX PACTBOPOB (BOJA, aMMHUAK, XJIOPOBOJAOPO/I,
CEPOBOJIOPOA, OKCUIBI U TUApOKcHAbl MeTaiwioB | -IIA rpynm, amomunus, menu (11),
nuaka, xene3a (II u 1), okcuast yrinepoaa (II u IV), kpemuust (IV), azora u docdopa
(III u V), cepet (IV u VI), cepnucras, cepHasi, a3oTtucras, a3zoTHas, (QocdopHasi,
yTOJibHAs, KpEMHHUEBAsI KUCJIOTAUUX COJIM); OMUCHIBATH COMOPOMHAIUIAH M KIIFOYEBBIC
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa U CTPOCHMS IMOCJE MPEIBAPUTEIIBHOTO aHalli3a I0J] PYKOBOJCTBOM
nejgarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTH OT HMX CBOMCTB, BO3MOXXHOCTh
MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CPEY;
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YMEHHE COCTaBJIATh IO O00pa3ily, CXeMe, alrOpuTMy Yy4eOHBIX JeHCTBUI
MOJIEKYJIIPHBIE M MOHHBIE YPaBHEHHUS PEaKIIMil (B TOM YKCIIe pEeaKIMii HOHHOTO OOMeHa
U OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN), WLUIIOCTPUPYIOMIUX XUMUYECKUE
CBOMCTBa M3yYEHHBIX KJIACCOB/TPYINIl HEOPraHUYECKHX BEIIECTB, a Takke
MOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O W MOJSPHYKO MAaccChl
BEILECTB, MACCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTA B COCAUHEHUH, MACCOBYIO JIOJIO
BEI[ECTBA B PACTBOpE, KOJUYECTBO BEIIECTBA U €0 Maccy, 00bEM Ta3oB ¢ OMOpPOM Ha
o01redopMyIbl; yMEHUETPOBOAUTHPACUETHIIIOYPAaBHEHUIMXUMUYECKUXPEAKITHIH
HAXOJIUTh KOJMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WK MPOAYKTOB PEAKIUU C
OTIOpOM Ha 00pasell, aJrOpUTM YUEOHBIX IEUCTBUM;

BJIa/ICHE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HaHUA (HAOJII0/IeHHE, U3MEPEHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE) NPH H3YYEHHH BEUIECTB M XUMHUYECKUX SIBIICHUU C
OMOpOl Ha aNropuTM YYEOHBIX AECUCTBHUI; yMeHHE C(OpPMYJIHMpPOBaTH NpPoOOIEMy U
IPEMIOKUTh NMYTH €€ PEIICeHHs C MOMOIIbIO Ie/1arora; 3HaHWE OCHOB O€30IacHOMN
paboThl C XHMMHYECKHMMH BEIIECTBAMHU, XHMHUYECKOW IMOCYIOH M JIabOpaTOpHBIM
000py1I0BaHUEM;

HaJUM4Me MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIIECTYIOIIUX
XMMHYECKUX JKCIEPUMEHTOB IOJ] PYKOBOJICTBOM YYHUTENd C OOCYXIECHHEM IIIaHa
paboThl MM COCTABIIEHUEM TaOJIHIIbL:

U3Y4YEHUEN ONMHCAHUEPU3NUECKUXCBOMCTBBEUIECTB;

03HaKOMJIEHUEC(U3NYECKUMUNXUMUYECKUMHUSIBICHUSIMU;

OMIBITHL, WITIOCTPUPYIOILUETIPU3HAKUITPOTEKAHUAX UMUYECKUX PEAK LI N3yUEHUE

CHOCO0O0B pa3/ieNeHUs] CMECEH;

MOJIYYeHUEKUCITOPOAANN3yYEHUEETOCBOMCTB; MOTyYeHUE

BOJOPO/1a U U3YUYEHHUE €TI0 CBOMCTB;

MOJIYYeHUEYTJIEKUCIOr0ra3anu3y4eHIeeroCBOMCTB;

MOJIy4YeHUE aMMHUAKa U U3YyUYEHUE €ro CBOMCTB;

IIPUTOTOBIICHUEPACTBOPOBCONPEAEIEHHOUMACCOBOMA0JIEUPACTBOPEHHOTO
BEIIECTBA;

UCCIICIOBAHUE M ONMUCAaHUE CBOMCTB HEOPraHMYECKHUX BEIIECTB PA3JINYHBIX
KJIACCOB;

MPUMEHEHUEHHIUKATOPOB(JIaKMyca,MeTuiiopanxaudeHondranernHa) s
ONpEIEIEHUS XapaKTepa Cpebl B paCTBOPAX KUCIIOT U IIEI0YEH;

U3y4YECHHE B3aUMOJCHCTBUS KHCIOT C MeETalllaMd, OKCHIAaMH METaJlIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIy4YeHUEHEPACTBOPUMBIXOCHOBAHMUIA;

BBITECHEHUEOIHOTOMETAIAIPyTUMHU3PACTBOPACOIIH;

uccienoBaHue aM(pOTEPHBIX CBONCTB TMAPOKCUIOB aTIOMUHUS U LIMHKA; PELICHHUE

AKCIEPUMEHTANBHBIX  3aad 1o Teme «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUXCOCTUHEHUIN;

pElIeHHEe  JKCHEPUMEHTAJIbHBIX  33aJa4 MO0 TeMe  «DJIEKTPOIUTHYECKAS
JUCCOLAALUSY;

pELIEHUEIKCIIEPUMEHTAIbHBIX 3a1aunIoTeEMe« BaxkHENIIIMEeHEME TAIIIIBIMMX
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COCIIMHEHUSY,;
pellleHre SKCIePUMEHTAIBHBIX 3a7ad 1Mo Teme «BakHelime MeTamisl U UX
COCIIMHEHUSY,;

XUMHYECKHE IKCTIEPUMEHTHI, WJUTFOCTPUPYIOTNE TPU3HAKU MPOTEKAHUS PEaKIIHiA
HOHHOTO 0OMEHa;

Ka4eCTBCHHBIC pPEaKIMU Ha TPUCYTCTBYIONIME B BOJHBIX pPAaCTBOPAaX WOHBI:
XJIOpUa-, Opomua-, uomua-, cyibdar-, docdar-, kapOoHAT-, CHUIMKAT-aHHOHBI,
TUAPOKCHJI-MOHBI, KATHOHBI aMMOHMS, MarHus, KajbIus, allOMHHHS, XKejie3a (2+) u
xenesa (3+), menu (2+), IMHKa;

YMEHUE TPEACTaBIATh PE3yNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPa(UKOB U TAOIHI] U BBISBIISATH SMIIUPUIECCKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TIpaBUJIaMH 0€30TIaCHOTO OOpAIEHUS ¢ BEUIECTBAMH, UCIIOIb3YEMBbIMH
B MTOBCETHEBHOM KM3HU, a TAK)KE MPaBUIIAMH ITOBEJCHUS B IEIAX COCPEKCHHUSIZTOPOBbSI
U OKpY’Kalolllel MPUPOHON Cpelibl; TOHMMaHUEe Bpeaa (OMacHOCTH) BO3JCHCTBUSA Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIIECTB, a TaKXKe CHOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHUSI UX BPEIHOTO BO3ACHCTBUS; NMOHMMAaHUE 3HAUYCHUS KUPOB, OEIKOB,
YTIEBOOB JIJIsi OpraHU3Ma YeJIOBEKa;

BIIQJICHUE OCHOBAMH XHWMHYECKOW TPaMOTHOCTH, BKIIIOUAIOIMICH YMEHHE
MPaBUJILHO MCIOJB30BaTh HW3YYCHHBIC BEIIECTBA M MaTepHaibl (B TOM YHCIIE,
MUHEpaTbHBIC YIOOPEHUS, METAJUIBl M CIUIABBI, MPOAYKTHI MEpepabOTKH MPHUPOIHBIX
MCTOYHUKOB YTJIEBOAOPOJOB (yTiisi, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIHCKOM
XO35IUCTBE, Ha MPOU3BOJCTBE;, YMEHUE TMPUBOAUTH TPHUMEPHl  MPABHIBHOTO
UCIOJIb30BAHUS U3YYEHHBIX BEIIECTB U MAaTEPHAJIOB;

YMEHHUE YCTaHABIUBATh CBA3U MEXK]Y pEaJbHO HAOJI0/Ia€MbIMU XUMHYECKHUMHU
SBJICHUSIMH M TIPOIECCAMHU, MPOUCXOMA[IIMMHU B MaKpO- WU MHKPOMHPE, OOBSCHSTH
MPUYUHBI MHOTOOOpa3usi BEIECTB, YMEHHUE HMHTETPUPOBATH XMMHYECKHUE 3HAHUS CO
3HAHUSIMU JAPYTUX YU4€OHBIX MPEAMETOB C MIOMOIIIBIO TIEAArora;

npeacTaBieHne o cdepax MNpodhecCHOHAIBHOW AESTETbHOCTH, CBSI3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMHU Ha JTOCTHKCHUSIXXUMHUYECKON
HAyKW; HAJUYHE OMbITa pabOTHl C Pa3IMYHBIMU UCTOYHHKAMU WH()OpPMAIUU TI0 XUMUHU
(HaygHO-TIOMYJIApHAs JIUTEpaTypa, CIOBapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJTOPUTM: YMEHHE OOBEKTUBHO OLIEHUBATh MH(POPMAIIUIO O BEUIECTBAX, UX
MPEBPAIICHUSIX U TPAKTUYECKOM TPUMEHEHUH.

TpeOoBaHUAKIIPEIMETHBIMPE3YIHTATAMOCBOCHHUIyUeOHOrOIpeAMETa
«XUMU»,pacIpeIeICHHBIENIOr0JaMO0yUeHUS

Pesynbratel mo romam (GOpMyNHPYIOTCS MO MPUHIMITY J100aBIEHUS HOBBIX
pe3ynbTaTOB OT Trojla K rojy, y»K€ Ha3BaHHbIE B MPEIbIAYHIMX ToAax MO3UIUHU, Kak
paBuiIo, IOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTAThl OUEPEAHOrO Tojia
[0 YMOJIYAHUIO BKIIIOUYAIOT PE3yIbTaThl MPEABITYIINX JIET).

8 KJIACC

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKHX MOHSTHH: daTOM, MOJICKYJA,
XI/IMI/I‘{eCKHﬁBHeMeHT,HpOCTOGBCHICCTBO,CJ'IO)KHOGBGIHGCTBO,CMGCB(OI[HOpOI[HaHI/I
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HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJSIpHAas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi IOJIsl XUMHAYECKOTO dJIEMEHTA
BCOEAMHEHUU,MOJIIPHBINO0BEM,0KCH T, KUCI0TA,0CHOBAHUE, COJIb,
*3IMEKTPOOTPUILIATEILHOCTh ™, CTEICHb OKHCIICHUS, XUMHYECKass  peakuus,
KJIacCU(pUKALMS PEaKIUi: peaKkIUu COCAUHEHMsS, PEaKUUu pPA3N0KECHUs, PEaKluu
3aMEINIeHUs], peakluid OOMEeHa, K30~ U IHIAOTEPMHUUECKUE PEAKINH; *TerioBoi 3¢ dekT
peakuuu™; aIpo aroma, dJIEKTPOHHBIM CIIOM aToMa, aTOMHasi OpOUTalb, paJnyC aToma,
XUMHUYECKasi CBA3b, MOJIIPHAS U HEMOJSpHAs KOBAJIECHTHAs CBSI3b, MOHHAs CBS3b, MOH,
KaTHOH, aHUOH, PacTBOpP, MaccoBas JIOJsl BellecTBa (MPOIEHTHAs KOHILIEHTpalus) B
pacTBopE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUNA (cM. m. 1) u
MIPUMEHSTh 3TU NOHATHUSA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JUJISI COCTaBJICHHUS (HOPMYN BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIUi, 3JIEKTPOHHOTO OanaHca;

ONPENEIATHBAIEHTHOCTD aTOMOBJIEMEHTOBBOMHAPHBIXCOEAMHEHUSAX ;CTENIEHb
OKHCJIEHHUS AJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONpENENICHUS, B TOM
YUCJIE CTPYKTYPUPOBAaHHBIE; IPUHAJUIEKHOCTh BEIIECTB K OIPEACIEHHOMY KJlaccy
COEIMHEHUN 1O QopMmynaM; BHJI XUMHUYECKOW CBSI3M (KOBaJ€HTHAas M HOHHas) B
HEOPTraHUYECKUX COCUHEHUSX;

UMETh IIPEACTABICHHE O CUCTEME XUMHUYECKHX 3HAHWW, YMETh C IIOMOILBIO
YUHUTENS NMPUMEHATh CUCTEMY XMMHYECKUX 3HAHUW, I YCTAHOBJIEHUS B3aMMOCBSA3U
MEXy U3y4YE€HHBIM MaTEepUAIOMHU MPH MOTYYCHUN HOBBIX3HAHUH, aTakKe Mpu padboTe ¢
UCTOYHUKAMU XUMHUYeCKOW uH(popmanuu. OpUEHTUPOBAaTbCA B TMOHATUAX U
ONepupoBaTbUMU HA0Aa30BOMYPOBHE, IPUMEHSATHIPH BBINOJHEHUN Y4€OHBIX3alaHUW U
pEelIeHNN PacyYeTHBIX 3a/Jad C OMOpPOl Ha AJTOPUTM YUYEOHBIX NEUCTBHI HM3yUYEHHBIE
3aKOHBI M TEOPUU: 3aKOH COXpaHeHHus Macchl, [lepnonnueckuii 3axon [{.1.Menneneena,
*3aKOH TIOCTOSIHCTBA COCTaBa™, 3aKkOoH ABOraJpo; aTOMHO-MOJEKYJISIpHAas TEOpHsl.
CootHOCUTh 00O3HauYeHUs, KOTOpble UMeroTca B Tabnuue «llepuonumueckas cucrema
xumudeckux anemeHtoB Jl. M. MengeneeBay ¢ 4MCIOBBIMUXAPAKTEPUCTUKAMHU
CTPOCHHMSI aTOMOB XUMHYECKHX D3JEMEHTOB (COCTaB W 3apsAl fAapa, oOIlee YuciIo
3JIEKTPOHOB U PacCIpesie]ICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTbl; HEOpPraHWYECKHE BEUIECTBa,
XUMHUYECKHE peakiuu (II0 YMCIIy U COCTAaBY YYacTBYIOLIMX B PEAKIUH BEIIECTB, IO
TEII0BOMY 3(P(EeKTy, 10 U3MEHEHUIO CTEIICHU OKHCIICHUS XMMHUYCECKHX DJIEMEHTOB) C
OIOPOI1 HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIME XHUMHYECKUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKIasi ONMMCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIMX XUMMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOYKHOCTH MPOTEKAHUSI XMMUYECKUX MPEBPAILCHUN B PA3IMYHBIX YCIOBHUSX IMOCIE
IPEeIBAPUTENHLHOTO O0CYKICHHUS C ME€1arorom;

BBIYKCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMysie COeIUHEHUS; MAacCOBYIO JIOJIIO
BEILECTBABPACTBOPE; TPOBOAUTHPACUETHIIIOYPABHEHUIOXUMUYECKOMPEAKIIUUC
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ONIOPOMHAAITOPUTM;

OPUMEHSTh OCHOBHBIE OINEpPallUd MBICIUTEIBHOM MAESITENIbHOCTH — aHallu3 |
CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTeMaTH3alus, KiIacCU(UKAIUs, BBISIBICHHAC
MIPUYUHHO-CJICICTBEHHBIX CBS3€M — 11 M3YyYCHHs] CBOWCTB BEIIECTB M XMMHYECKHUX
peaknuii; E€CTECTBEHHO-HAYYHBIC METOIbI TO3HAHWS — HAONOJCHUE, W3MEpECHHE,
MOJICIMPOBAHUE, SKCIEPUMEHT *(pealbHbld M MBICICHHBIN)® 1MOJ PYKOBOJICTBOM
nearora;

clieloBaTh MpaBWJIaM IMOJIb30BAHUA XHUMHYECKOM MOCy/nol u 1abopaTOpHBIM
o0opy0BaHMEM, a TaKKe MpaBWaM OOpallleHHUs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOBIIO MOJYYEHUIO U
coOupaHuio Ta3000pa3HbIX BEHIECTB (BOJOpOAA W KHUCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMpeEAEHHON MaCCOBOM /10J1€ paCTBOPEHHOTO BEIIECTBA; MIIAHUPOBATHU
MPOBOJUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHHWIO PACTBOPOB IEJIOUYEH WU
KHCJIOT C TOMOIIBI0 HHIUKATOPOB (JIakMycC, (eHoNdTalenH, METUJIOPAHXK H Jp.),
MOATBEPIKIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KAa4eCTBCHHBIC
peaKIuy Ha HOHBI) O] PYKOBOJICTBOM II€/Iarora.

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATUA: XUMUYECKUN 3IIEMEHT,
aTOM, MOJIEKYJIa, HMOH, KaTHOH, aHHWOH, IPOCTOE€ BEUIECTBO, CIJI0XKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHMS, XMMHYECKas peaklus,
XUMHUYECKasi CBs3b, *TEIUIOBOM 3(PdEKT peakiuu, MOJb*, MOJISIpHBIA 00BEM, PacTBOp;
IIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, ICKTPOIUTHYECKAs IUCCOLMALMsS, PEAKIIMM HOHHOIO
oOMeHa, KaTanu3aTop, *XMMHYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMbIe
peakuuu™® , 0KUCIUTENbHO-BOCCTAHOBUTEIbHbIEPEAKIIUU,0KUCITUTEIb,BOCCTAHOBUTETD,
OKHCJIEHUE W BOCCTAHOBJIEHHE, aJJIOTPONHs, aM(OTEepHOCTb, XHMHUYECKas CBS3b
(kOBaJIeHTHasl, WOHHAs, METAUIMYECKas), KPHUCTAUIMYECKas pelETKa, *Koppo3us
METaJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM peakuuu™®, mpeneabHo JOMycTUMas
koHuentpanus (II1K) Bemecrna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA (cM. m. 1) u
IPUMEHSATH 3TH MOHATHS IPY OIMCAHUU BELIECTB U UX MPEBPALLCHMIA;

UCIIOJb30BaTh 3HAKU W CHUMBOJIBI JUIsl (PUKCAIMM pe3yJIbTaTOB HAOIIOACHMIA,
cocTaBiieHUs1 (GOpMyJT BEUIECTB M YPaBHEHMH XMMHUYECKHUX DPEaKIMH, 3aluch JaHHBIX
ycioBuii 3a7a4. Mcnonas3oBath 00o3HadeHus, uMeromuecs B [leproanueckoit cucremen
TaOJIMIE PACTBOPUMOCTU KHUCJIOT, OCHOBAaHMH U COJE€l B BOJE ISl BBIIOJHEHUS
3a1aHUMN.

ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKUX 3JIEMEHTOB B
COCIMHEHMSIX Pa3IUYHOrO0 COCTaBa; IMPUHAJICKHOCTh BEUIECTB K OMNPEIEIEHHOMY
KJIACCY COEIUHEHHMHN C OINOpPOM Ha ONPENCIICHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIC,
BUJIbI XUMUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUIMUECKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX; 3aps]l MOHA MO XMMHUYECKOW (opmysie; XapakTep Cpelbl B BOJHBIX
pacTBOpax KHUCJIOT UM WIeJ0Yel, *TUIl KpPUCTAJUIMUYECKOW PEHETKA KOHKPETHOIO
BellecTBa™;

packpsiBatbecMbICHI Iepruogunueckoro3akona/l.li.Meunneneesaun

23



JEMOHCTPUPOBATh €ro MOHHMMaHWE: *OMHCHIBaTh M XapaKTepU30BaTh* TaOIUUHYIO
dopmylleprnoanueckorCHCTEMBIXUMUYECKUXAIIEMEHTOB Pa3INIaThIIOHI TS

«rnaBHas moarpynmna (A-rpymnma)y U «mobounas noarpymnma (b-rpymma)», manbsie u
OobIIINe EPUOBI; *COOTHOCUTH* 0003HAUECHHSI, KOTOPBIE UMEIOTCS B TIEPUOIUYECKOM
TaOJIUIE, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB W 3apsn sjpa, OOIIECUUCIONIEKTPOHOBU PACIPEICICHUEUXIIO IECKTPOHHBIM
CIOAM); *OOBACHATH™ 0O0IIME 3aKOHOMEPHOCTM B M3MEHEHUHM CBOMCTB XMMHYECKHX
JIEMEHTOB M WX COCAMHCHHWM B TpeIesiaXx MaybIX TMEPUOIOB WM TIABHBIX MOATPYII C
Y4ETOM CTPOEHUSA UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJEMEHThI, HEOPraHMYEeCKUE BEIECTBA;
XUMHUYECKUE peakiuu (M0 YMCIy U COCTaBY YYACTBYIONIMX B PEAKIMM BELIECTB, IO
TerIoBoMy 3G (EeKTy, Mo U3MEHEHHUIO CTENeHEH OKUCICHHUSI XUMHUUYECKUX 3JIEMEHTOB) C
OTIOPOI Ha CXEMB;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIICIU(PUISCKUE XUMUUYECKUE CBOWCTBA
BEII[ECTB PA3JIMYHBIX KJIACCOB, TMOJTBEPXkAasi OMUCAHHWE NMPUMEPAMHU MOJICKYJISAPHBIX U
HMOHHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUNA C OTIOPOM HA CXEMBI;

COCTaBIISITh YPABHEHUS DJICKTPOIUTUYECKON AUCCOIMAIMUA KHUCIOT, IIeIouel u
COJICH; TOJHBIE W COKpAlIEHHBIC ypaBHEHHUS pPEaKlMii MOHHOTO OOMEHa; YpaBHEHHS
peakiuii, MoATBEPKIAIONINX CYIIIECTBOBAHNE T€HETHUECKON CBSI3U MEXIY BEIECTBAMU
Pa3INYHBIX KJIACCOB;

pacKpbIBaTh CYITHOCTb OKHCIIUTETHHO-BOCCTAHOBUTEIHHBIX peaKImii
MIOCPECTBOM COCTaBIIECHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXKHOCTH TMPOTEKaHUS] XWMHUYECKHX IMPEBpaIICHU Tocie MpeaBapUTeIbHOTO
00CYXKIEHHUS C TICAarorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MacChl BEIECTB;
MacCOBYIO JIOJK0 XMMHUYECKOTO 3JIEMEHTa Mo (popMysie COeIUHEHUs; MacCOBYIO JIOJIIO
BEIECTBA B PAcCTBOPE; MPOBOJIUTH PACUEThl MO YPaBHEHUIO XUMHUYECKOW pPEaKIMU C
ONIOPOM Ha aJITOPUTM,;

CJIeIoBaTh MpPaBWJIAM IMOJIb30BAHUSA XMMHUYECKOM MOCYI0il U J1ad0paTopHbIM
o0opy/moBaHHEM, a TaKKe MpaBujaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHCHUIO JJa0OPATOPHBIX XMMHUYECKHUX OTMBITOBIIO MOJYUYCHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTJIIEKUCIIOTO ra3a);

MPOBOJUTH PEAaKIMU, MOATBEPXKIAIONIME KAauyeCTBEHHBIM COCTaB Pa3IMYHbIX
BEII[ECTB: PACMO3HABATh ONBITHBIM MYTEM XJOpUA- OpomMua-, MOAuI-, KapOoHaT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCUA-HOHBI, KATHOHBI AMMOHHUS ¥ HOHBI
W3YYCHHBIX METAJUIOB, TPUCYTCTBYIONIME B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSATH OCHOBHBIE OTEPAIMA MBICIUTEILHON ACSATEIPHOCTH — aHAU3 |
CHUHTE3, CpaBHCHHE, OO0OOIICHUE, CHUCTEMAaTH3alMIO, BBIABICHUE  IPUYUHHO-
CIICICTBEHHBIX CBSI3€M — JJIsl U3YYCHUsS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIIUU;
€CTECTBCHHO-HAYYHBIE METO IbI TTO3HAHMS — HAOII0IeHNE, N3MEPEHHE, MOACTUPOBaHNE,
HKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIH ).
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TEMATHUYECKOEIUVTAHNPOBAHUE

8 KVIACC
KoumnuecrBouyacoB
Ne HaumeHoBaHuepas3ae10BU JeKTpoHHbIe(U(PPOBHIE)
KoHnTpoabsHbie IIpakTH4yeckue
n/n TeM IPOrpaMMBbl Bcero o0pa3oBaTe/bHbIEpeCypPChl
padoThI padoThI
Paznenl.llepBoHayajibHbIeXUMHYECKHE TOHATHS
XUMHSI—Ba)KHAI00J1aCTh

11 €CTECTBO3HAHHUS U 5 0 2 bubmnorexal [OK

' MPaKTUYECKONACSITEIIBHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemiecTBanxumMmuueckue 15 1 0 bu6mmorexal [OK

' peakuuu https://m.edsoo.ru/7f41837c

Hroronopasneny 20

Pa3nen2.BaxxHeHuenpeacTaBUTEIMHEOPTaHUYECKUX BeleCTB
21 Boznyx.Kucnopon.Ilonsrue 00 5 0 0 bubnuorexal [OK

' OKCHIaxX https://m.edsoo.ru/7f41837¢c
59 Bognopoa.Ilonstueokuciaorax 8 0 1 bubnuorexkal [OK

' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga.PactBopsl.IlonsaTueo6 5 1 1 bu6mmorexal [OK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBICKIIACCHI 11 1 1 bubmuorexal [OK

' HEOPraHUYECKUX COETMHEHHIA https://m.edsoo.ru/7f41837¢c

Hroronopasneny 30

Pasznen3.llepuoanueckniizakonunllepuoguueckascucremaxummnueckuxdiemenToBl.U.MeneseeBa.CTpoeHneaTOMOB.
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Xumu4yeckasicBa3b.OKHCINTEILHO-BOCCTAHOBHTEIbHbIE pPe€aKIuun

[TepuonuueckniizakoOHN
31 [Tepuonuueckascucrema 7 0 bubnnorexal [OK
' xuMudyeckuxasjiemenToB /. 1. https://m.edsoo.ru/7f41837c
MenaeneeBa.CtpoeHreaToma
XUMUUECKaASICBSI3b.
3.2 OKHUCIINTEIHHO- 8 1 BubmorexallOK
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIbHBICPEAKIINH
bubmnorexal [OK
Wroronopasnery 15 https://m.edsoo.ru/7f41837¢c
bubmnorexal [OK
PesepsHoespems 3 0 https://m.edsoo.ru/7f41837¢c
OBIIEEKOJIMYECTBOYACOBIIO 68 4

[TPOIT'PAMME
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9 KJIACC

KosmmuecTBouacos DJIeKTPOHHbIE
HaumeHnoBaHuepa3aeI0BUTEM uugpoBbie
Neni/m P Kontposbnbie | IlpakTudeckue (witcpp )
NPOrpaMMbIl Bcero p p o0pa3oBaTe/bHbIE
pa6oThI padoThI pecypebi
Paszgeal.BemecTBouxuMudecKuepeakum
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 0 bubnnorexal [OK
' OCHOBHBIXpa3/IelOBKypcadkiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUX 4 0 0 bubnnorexal [OK
' peakuuii https://m.edsoo.ru/7f41a636
DIEKTPONUTHYECKAS AUCCOLINAITHS. bubnuortexal [OK
13 8 1 1
XHAMHYECKUEPEAKIUUBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroronopaszneny 17
Pa3znen2. HemeTalWIBINUX cOeTHMHEHHS
21 OO6masxapakTepUCTUKAXUMHUIECKUX 4 0 1 bubnnorexal [OK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OObmasxapakTepUCTHKAXUMUYECKUX
N bubnuortexal [OK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0masxapakTepUCTHKA XUMHUYECKUX
but6morexal [OK
2.3 aneMeHToBV A-rpymibl. A30T,hochopuux 7 0 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0masxapakTepUCTHKA XUMHUYECKUX
2.4 3neH1vlleHToI;IVAI-)r TIIBL. Y TIIEPOJIM KPEMHHUMA 8 1 2 bubmoreral 0K
' PYHTIBL PO KP https://m.edsoo.ru/7f41a636
1 UX COCIMHEHUS
Hroronopasneny 25
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Pazgen 3. MeTaJsIbI MUX cOeIMHEHUS

3.1 OO0mmurecBoiicTBa METAIIIOB 4 ﬁt?fs?/?nﬁfdiiggjﬁ £412636
3.2 BaxuelnmeMeTauIbIMuX COEIUHEHNUS 16 ﬁt?ri?/l;ln(i:g;iggjﬁ 412636
Hroromnopazaeny 20
Pa3znend. Xumusinokpy:kawiuasicpena
4.1 BeniecTBanmarepuanbIB)KU3HUYETOBEKA 3 BH6J.IHOTeKaHOK
https://m.edsoo.ru/7f41a636
Hroronopazueny 3
PesepBHOECBpEMS 3 BH6JIIHOTeKaHOK
https://m.edsoo.ru/7f41a636
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68
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