


ITOACHUTEJIbHA A 3ATIMCKA

IIpumepHass pabouast mporpaMMa MO XHMHHA sl OOYYAIOIIUXCS C  3aJEP’KKOU
ncuxuueckoro passurus (nanee — 3[1P) Ha ypoBHe 0CHOBHOTO 001ero oOpa3oBaHus COCTABICHA
B COOTBETCTBUHU ¢ DemepanbHbIM rOCyIapCTBEHHBIM OOpa30BaTENbHBIM CTAHAAPTOM OCHOBHOTO
obmero obpasoBanusi ([Ipukaz3 Munnpoceemenuss Poccun or 31.052021 r Ne 287,
3apeructTpupoBad MunucrepcTsoM roctunnu Poccuiickoit @eneparuu 05.07.2021 1, per. Homep
64101) (manee — ®I'OC OOO), IIpumepHOH amanTHUPOBAaHHOH OCHOBHOW 00pa3oBareIbHOMN
MPOrpaMMO  OCHOBHOTO 00Imero o0pa3oBaHUs OOYYAOINHMXCS € 3aIePiKKOH TCUXUYECKOTO
passurus (ganee — ITAOOIT OOO 3I1P), IlpumepHoii paboueli mporpaMMbl y4eOHOTO MpeaMeTa
«Xumusy (0a3oBeIli ypoBeHb), [IpuMepHOH mnporpaMMoi BOCHUTAHUS OOYYAIOIIHMXCS MPU
MOJYYEHUH OCHOBHOTO 00mero oOpa3oBaHMs, C YYETOM pAaclpeleNeHHBIX 110 Kiaccam
NpOBepsieMbIX TPeOOBAaHUI K pe3yjabTaraM OCBOEHHUS OCHOBHOHM OOpPa3oBaTENbHOHM MPOrpamMMbl
OCHOBHOTO o0mero o00pa3oBaHUSI M 3JEMEHTOB  COINEPKaHMSA, TMPENCTABIEHHBIX B
VYHuBepcaipHOM komudukarope no xumud, KoHuenuuu mnpenogaBaHus y4eOHOrO mHpeaMera
«Xumusiy, B O0pa3oBaTeNbHbIX  OpraHm3amimsx  P®,  peanusylomux  OCHOBHBIC
001meoOpa3oBareIbHbIE TPOrPAMMBI.

Oo0mas xapakrepucTHka yueOHOro npeamera «XHMHD)

YueOHbIl npeaMer «XHUMHS» BXOAWUT B NMpeaMeTHYI0 oOnacte «EcTecTBeHHOHay4 HBIE
npeaMeTb». B cHucTeMe ecTecTBeHHOHayyHOro oOpa3oBaHMs XMMHUSI KakK Y4eOHBIH MpeaMmer
3aHMMAeT Ba)XKHOE€ MECTO B TO3HAHUH 3aKOHOB MPUPOAbI, (POPMHUPOBAHUU HAYYHOH KapTHUHBI
MHpa, CO3MAaHMHM OCHOBBI XMMHYECKHMX 3HAHWUN, HEOOXOOUMBIX Ul TOBCEOHEBHOH JKH3HH,
HaBBIKOB 3/I0POBOT0 M OE30MaCHOr0 JUIs YeJIOBEKa M OKPY’Karollel ero cpeasl o0pas3a JKU3HH, a
TaK)X€ B BOCIIMTAHUU HKOJIOTHYECKOMN KYJbTYpBI.

VYcnemHocTe M3y4eHUs] XUMHUU CBsI3aHa C OBJIAJIEHMEM XUMHUYECKUM  SI3BIKOM,
cobmonerneM mpaBui Oe3omacHOW padoThl NPU BBIMOJHEHHH XUMHUYECKOTO 3KCIEPUMEHTa,
OCO3HaHHEM MHOTOUYNCJIEHHBIX CBA3€H XUMUH C APYTUMHU MTpeIMeTaMH IIKOJIbHOTO Kypca.

IIporpamma BkirO4aeT B ce0sl OCHOBbI HEOPTraHMYECKOW W OPraHMYECKOH XHUMHML.
I'maBHOU mpmeedl mporpamMMbl SIBJISIETCSl CO3laHue 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWH IO
XUMHH, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy OOYyYaroIMUXCs M HX OCOOBIM
00pazoBaTeIbHBIM OTPEOHOCTSIM.

B copmepxaHuM paHHOrO Kypca TMpEeACTaBJIEHbl OCHOBOMNOJATAKOINE XHUMHUYECKUE
TEeOpeTUYeCKHe 3HAHUS, BKIIOYAIOIINe U3yYeHe COCTaBa U CTPOEHMSI BEIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMs], MPOTHO3UPOBAHHE CBOICTB BELIECTB, MCCIEAOBAHHE 3aKOHOMEPHOCTEH
XUMUYECKHX IMpeBpallleHuil M IyTel yOpaBleHus HMH B LENAX I[OJy4deHUs BELIeCTB U
MaTepuasos.

TeopeTuueckyro OCHOBY M3y4Y€HHUS HEOPraHWYEeCKOH XHMHHU COCTaBJIA€T aTOMHO-
MosekyJasipHoe yuenue, Ilepuonnueckuin 3akon M. Menneneesa ¢ KpaTKUMH CBEAEHUSMH O
CTPOEHMM aToMa, BMJAX XUMHUYECKOH CBS3M, 3aKOHOMEPHOCTSIX MPOTEKaHUs XHMHUYECKUX
peaKLui.

B wusyueHuum Kkypca 3HauyuTeNbHAas pPOJb OTBOJAUTCS XMMHUYECKOMY OKCIIEPUMEHTY:
NPOBENEHUIO MPAKTHYECKUX M JIA0OPATOPHBIX PaldOT, OMHCAHUIO PE3yJbTATOB YUEHHYECKOTO
SKCIIEPUMEHTA, COOJIFOICHUIO HOPM H MTPABHJI O€3011acHON paboThl B XUMUYECKOH 1adopaTopuu.

Peanmzanms nanHON mporpamMmel B Iiporiecce oO0ydeHus mo3BoauT oOyqarommmcs ¢ 3I1P
YCBOUTD KJIFOUEBbIE XUMHUYECKHE KOMITETEHIIUU U MOHATh POJIb U 3HaUEHUE XUMUHU CPEAu IPYrux
HayK O Mpupoze.

Uzyyenne xumMuu cnocoOCTByeT (POPMHPOBAHHIO y  OOYYaOIUXCS HAYYHOTO
MHPOBO33PEHUs], OCBOSHHIO OOIIEHAyYHBIX METOJOB (HAOIIOEHUE, W3MEPEHHe, IKCIIEPUMEHT,
MOZIEIUPOBAHKE), OCBOSHHIO MPAKTHUYECKOr0 MPUMEHEHHsI HAyYHbIX 3HAHHUH, OCHOBAHHOTO Ha
MEXIPEAMETHBIX CBs3AX ¢ npeaMmeramu «Oxpysxkaromuii mup», «®Puszuka», «buonorus»,



«['eorpadus», «Marematnka» U GOPMHUPYET KOMIIETEHIMH, HEOOXOAMMBIE AJIST MPOAOJLKEHUS
o0pazoBaHust B 00JIACTH €CTECTBEHHBIX HAYK.

Uzydenne xumun cnocoOCTByeT pa3BUTHIO y oOyuarommxcs ¢ 3I1P mpocTpaHCTBEHHOrO
BOOOpaskeHMsI, (PYHKIHMOHAJIBHOH TIPAaMOTHOCTH, YMEHHs BOCIPUHHMATh MW KPUTHYECKU
aHAJTU3UPOBAaTh WHPOPMALIUIO, TPEICTABIEHHYIO B PA3JIMYHBIX (opMax. 3HAYUMOCTb MpenMeTa
IUISL Pa3BUTHS XKU3HEHHON KoMneTeHInH obyqaromuxcs ¢ 3I1P 3akmodaercss B yCBOGHHH OCHOBBI
XUMHYECKHX 3HAaHUH, HEOOXOOMMBIX [JIs1 TMOBCEAHEBHOH JKU3HM, HABBIKOB 3J0POBOTO H
0e30macHOrO JUIs YeJOBEKa W OKpyKawomeidl ero cpeabl obpa3a JKWM3HH, (OPMHPOBAHUU
3KOJIOTHYECKON KYJIBTYPBI.

IIporpamma oTpaxkaer comepikaHue OOy4deHHs] MpenMeTy «XHMHS» C yUeTOM OCOOBIX
obOpazoBatenbHbIXx NOTpeOHOCTEN oOywaromuxcs ¢ 3IIP. OnameHue y4deOHBIM NPEAMETOM
«XUMUS» TIPENCTABISET ONPENEICHHYI TPYAHOCTh aist oOyuaromuxcst ¢ 3[IP. 3to cesizaHo ¢
O0COOEHHOCTSIMH MBICIIUTENIbHONW ESITeIbHOCTH, NEPUOJUYECKUMH KOJNeOaHUSIMH BHUMAHUS,
MalbiM  O0BEMOM MaMSTH, HEJOCTATOYHOCTBIO OOIero 3amaca 3HAaHWH, MOHMKEHHBIM
MO3HAaBaTENbHbIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHUS.

Jlis mpeooneHust TPyAHOCTEH B M3y4eHHH y4eOHOro mnpenmera « XUMHUS» HEeoOXOoanMa
amanTauusg o0beMa M XapakTepa y4eOHOro marepuaja K IO3HABATEIbHBIM BO3MOJKHOCTSIM
JaHHOM Kareropuu OOYYaroIIMUXCs, Y4eT HX OCOOEHHOCTEH pa3BUTHS. HCIIOIb30BaHHE
aJITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEAMETHbIX CBsI3€H, IOCTENEHHOE YCJIOXKHEHUE
M3y4aeMoro marepuana.

IIpn n3yueHNn XMMUU HEOOXOAUMO OCYIIECTBIISATh B3aUMOAEHCTBUE HA MOJUCEHCOPHON
OCHOBE.

Teopernyecknii Martepuan peKOMEHAYETCS H3yd4aTb B IIPOLIECCE MPAKTUYECKON
NesTeNbHOCTH. BO3MOXXHO BblfeNieHHE OTHAEJbHBIX YPOKOB Ha peIlleHHEe 3a7ad B CBS3U CO
CJIOKHOCTBIO aHann3a TekcTta obydarommmucs ¢ 3[1P. Opraanueckoe eIMHCTBO MPAKTHYECKON U
MBICJIUTENIbHOW AEATENbHOCTH OOYYarOLIUXCS HAa YPOKAX XUMHH CIOCOOCTBYET NMPOYHOMY U
OCO3HAHHOMY YCBOEHHIO Oa3HUCHBIX XUMHUYECKUX 3HaHUH U ymeHud. Ocoboe BHUMaHHE NpHU
U3YUCHHH XUMHU YIEIAETCS H3YyYEHHI0 «CKBO3HBIXY» MOHATHUH W (POPMHPOBAHUIO HABBIKA
CTPYKTYpUPOBaHUsI MaTepHaa.

Ienu u 3aga4u u3ydeHus1 yueOHoOro npeamera « XUMHUs»

Obwue yenu w3ydeHWst yueOHOro mpenMera «XuUMHsS» TNpencraBieHbl B IIpumepHoit
paboueli mporpaMMe OCHOBHOTO 001Iero obpasoBanus. OHU aKTyaTHM3UPOBAHBI C YIETOM HOBBIX
NPUOPUTETOB B CHCTEME OCHOBHOrO 00Imero oOpa3oBaHMs, HANPABJIEHHOCTH OOy4YeHHs Ha
pa3BUTHE U CaMOpPa3BUTHE JIMYHOCTH, (POpMUpOBaHHE €€ HMHTEIUIEKTa M OOIEeH KyJbTYpBL
OOyueHne yMEHHUIO YUUTBCS U MPOAOIIKATH CBOE OOpa30BaHME CAMOCTOSITENIPHO B HACTOSIIEE
BpeMsl SIBIISIETCS ONHOH M3 BaXHEWIMX (QYHKOHMHA y4eOHBIX MPEIMETOB, B TOM 4YHCIE U
«XuMum».

Hna ofywatomuxcs ¢ 3IIP, Tak ke, Kak W sl HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBAaWBAIOIINX OCHOBHYIO OOpa30BaTENbHYIO MPOrpamMMmy, IOMHUHHUpYIOIIEe
3HaYeHUE MPUOOPETAOT TAKHE Yeiu, KaK:

* (OpMHUpPOBAHHE HWHTEJUIEKTYAJIbHO PA3BUTOW JIMYHOCTH, TOTOBOH K COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHATHIO pPEIIeHHH, CIOCOOHOH ajmanTupoBarbCsi K OBICTPO
MEHSIFOIIUMCSI YCIIOBHSIM JKH3HU,

" HampaBJIeHHOCTh OOy4YeHHss Ha CHCTEMaTHYeCKOoe MPHOOLIEeHHe ydalluxcs K
CaMOCTOSITENIbHON MO3HABATENbHON NESITeIbHOCTH, HAyYHBIM U MPAKTUYECKHIM METOAaM
NO3HaHUS, GOPMHUPYIOIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUUY,

* ofecnieyeHHe YCIOBHH, CIIOCOOCTBYIOIIUX NPUOOPETEHHIO OOYYarOLUIUMHCS OIBITa
pa3HOOOpa3HON IEesTeNbHOCTH, TO3HAHWS M CAMOIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KITFOYEBBIX KOMIIETEHLIMI), IMEIOINX YHUBEPCAIbHOE 3HAYEHHE IS PA3JIMYHBIX BHIIOB
TeSITebHOCTH,



* (popMHUpPOBaHHE yMEHHI OOBSCHITb W OLIGHUBATH SIBJICHUS OKPYXKAIOIIEro Mupa Ha
OCHOBaHHWH 3HAHHH U OMBITA, MOJYUYEHHBIX MPH U3YYSHUH XHUMHUU;

* (popMupOBaHHE Y OOYHAIOIIMXCS M'YMaHUCTHUECKUX OTHOLICHHI, MOHUMAaHUs LIEHHOCTH
XUMHYECKUX 3HAHHMH JJ1s1 BBIPAOOTKH SKOJOTHUECKH 11e7eCO00Pa3HOro noBeneH s B ObITy
U TPYIOBOH MHEATENbHOCTH B LENSAX COXPAHEHHs CBOETrO 3I0POBbsS M OKPYKaroLIeit
MPUPONHON CPEnBl,

" pa3BHUTHE MOTHBALMHU K O0y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHMs OOLIEYESOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY NPOQHIIS M HANIPABICHHOCTH aJbHENUIIIEr0 O0yUeHUsI.

Kypc HampaBieH Ha pelieHHe CIAEAYIOIIUX 3d0ay, OOECIeYMBAIOLINX PeaTU3aLHIO
JMYHOCTHO-OPUEHTUPOBAHHOTO U JEATEJIbHOCTHOTO MOAXOJOB K OOYYEHHI0  XHMHH
obyuaromuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 001IEero 00pa3oBaHMS

* (popMHpOBaHUE MEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUN O BELIECTBAX,
UX MPEBPAIIEHHSIX U MPAKTUYECKOM MPUMEHEHUH; OBJIaJICHIE MOHATHHHBIM arnaparoM
CHMBOJIHYECKHM SI3bIKOM XHUMHH;

" OCO3HaHHE OOBEKTUBHOH 3HAYMMOCTH OCHOB XHMHUYECKOH HayKH Kak o0JacTu
COBPEMEHHOTO €CTeCTBO3HAHMS, XHUMHUECKHX TMpEeBpalleHHi HEOPraHHYeCKUX |
OpPraHMYEeCKHX BEINECTB KaK OCHOBbI MHOTHX SIBJICHHI KMBOW M HEXHBOH MPHUPOABI,
yriyOJeHue MpeACTaBICHUI O MaTepHaIbHOM €JMHCTBE MHPA;

" OBJAJCHHE OCHOBAMH XHMHYECKOH TIPAaMOTHOCTH. CIHOCOOHOCTBIO aHAJM3UPOBATH U
OOBEKTHBHO OLICHHUBATh JKM3HEHHbIE CUTYALWH, CBA3aHHBIE C XUMHEH, HaBbIKAMH
Oe3omacHOro oOpalieHrss ¢ BEIIeCTBAMH, HCIOIb3yeMbIMH B TIOBCEIHEBHOW KH3HU,
yMEHHEM aHAJIM3UPOBATh U TUIAHUPOBATH HKOJIOTHYECKH 0e30MacHOe MOBEACHUE B LEIISX
COXPaHEHHMsI 3[I0POBbsI U OKPYKAIOLIEH CPeIbl;

* (popMHUpPOBaHHE YMEHHUIl yCTAaHABIMBATH CBSA3M MEKAY pealbHO HAaOMOIaeMbIMU
XUMHUYECKUMH SIBJICHUSIMH U TPOLIECCAMH, MPOUCXOMSIIUMUA B MHKPOMHpPE, OOBSCHSTDH
NPUYHUHBI MHOTOOOpA3usi BELIECTB, 3aBUCUMOCTb MX CBOICTB OT COCTaBa M CTPOEHHs, a
TaKKe 3aBUCUMOCTb MPUMEHEHHsI BEIECTB OT UX CBOICTB;

" npuOOpeTeHHe OMbITa HCMOJNb30BAHHS PA3JIMYHBIX METONOB HW3YYEHHUs] BELIECTB,
HaOJNIOMeHHUsT 3a WX MPEBPALIEHUSIMU TMPH MPOBEACHHUH HECIOKHBIX XHUMHYECKHX
SKCIEPUMEHTOB C UCTIOJIb30BAHUEM JIAOOPAaTOPHOro 000pynoBaHHUs U PUOOPOB,

* (popMHUpOBaHHE TPEACTABICHUI O 3HAYCHWH XUMHUYECKOW HAyKH ©  pEIICHHH
COBPEMEHHBIX SKOJIOTHUECKUX MPOOJeM, B TOM YHCJE B MPEJOTBPAIIEHHH TEXHOTCHHBIX
U SKOJIOTMYECKHX KaTtacTpod.

Oco0enHoCTH 0TOOpA H AANTALIUM Y4eOHOI0 MATEPHAJIA 10 XUMHHU

OObyuenne yueOHOMY mnpeaMeTy «XHUMHA» HEOOXOAWMO CTPOUTh Ha CO3/aHUU
ONTUMAJIbHBIX YCJIOBHH MJIsi YCBOEHHUS MPOrpaMMHOrO Marepuaia oOydwaromumucs ¢ 3IIP.
bonbmoe BHUMaHHME NOKHO OBITH yaeneHO oTOOpYy y4eOHOro marepuaia B COOTBETCTBUH C
NPUHLHUIIOM JOCTYIIHOCTH IPH COXpPaHEHWH obmero 06a3oBoro ypoBHA. OH JNODKEH IO
COZIEPIKaHUIO B 00beMy ObITh aanTUPOBAHHBIM i oOy4aromuxcs ¢ 3[1P B cooTBeTcTBUY € MX
ocoObiMu 0OpaszoBaTenbHBIMU MOTpeOHOCTSIMH. Crenyer OOJEerduTh OBJIAJICHHE MAaTEpUAIOM
oOyuaromumucst ¢ 3IIP mocpencTBoM €ro AeTanibHOrO OOBSCHEHHS C CHCTEMATHYECKUM
MIOBTOPOM, MHOTOKPAaTHOH TPEHUPOBKOH B NMPHMEHEHHH 3HAHUHM C HCMOJIb30BAHUEM NPHEMOB
ANTOPUTMHU3ALUHN U BU3YAIBHBIX OMOP, O0YYeHHs CTPYKTYPUPOBAHUIO MaTepHala.

Bonpimoe 3HaueHNE IS MOJTHOLIEHHOTO YCBOEHHs yueOHOro Marepuajia HMeeT oropa Ha
MEKIIPEIMETHBIE CBSI3M BOIPOCOB, H3y4aeMbIX B MaHHOM Kypce, C TaKUMH Y4eOHBIMHU
npeameramu kak «l eorpadus», «®Pusnkay, «bnonorusy. [1o3Bonss paccMaTpuBaTh OAUH U TOT
Ke y4eOHBIH MaTephall ¢ PasHbIX TOUYEK 3PEHHs, MEXIPEIMETHbIE CBSI3U CIMOCOOCTBYIOT €ro
Jy4LIeMy OCMBICICHHUIO, OoJiee MPOYHOMY 3aKPETICHHIO MOJYYEHHbIX 3HAHUN U MPAKTHYECKHX
YMEHHH.



IIpn moAaroToBKE K YpOKaM YYHUTENIb OOJDKEH MPEenNyCMOTpPeTh (OPMHUPOBAHUE Y
oOyJaromuxcss yMEHUH AaHaTU3upOBaTh, CPaBHMBATh, 0000IAaTh W3ydaeMbli MaTepual,
IUITAHUPOBATh TMPENCTOSAIIYIO PadoOTy, OCYIIECTBIATH CAMOKOHTPOJb. HeoOxommmo mocTOsIHHO
CJIEANTD 32 NPABHIIBHOCTBIO pedeBOro oopmMieHHst BbIcka3biBaHui obyuarommxcs ¢ 311P.

B cBs3m ¢ OCOOEHHOCTAMM TMOBENEHHSIH JESITeNbHOCTH obOydarommxcs ¢ 3I1P
(pPacTOPMOKEHHOCTb, HEOPTraHU30BAHHOCTH) HEOOXOAMM CTPOKAWIINA KOHTPOJb COOFOASHUS
NpPaBUI TEXHUKH OE30MacHOCTH TNPHU MPOBEACHHWH Ja0OPaTOPHBIX pPadOT B XHMUYECKOM
KabuHeTe.

IIpumepHbie BUABI AessTebHOCTH o0yuarmuxcsa ¢ 311P, o0ycioBaeHHbIe 0CO0bIMHI
00pa3oBaTeIbHBIMH MNOTPEOHOCTAMH M 00ecneYHBAIOIIHE OCMBICIEHHOE OCBOEHHE
coiep:KaHUM O0PA30BAHMSA MO NpeAMeTY «XHMHSD»

Conepxanne BumoOB pestenpHOCTH oOyuatromuxcss ¢ 3[IP Ha ypokax xumuu
ompenenseTcss HUX 0coObiMu  obpasoBarenbHbBIMH — ToTpeOHOCTsIMH. [lomMmumMo  mmpoko
ucnospdyembix B OOIT OO0 obmux ast BceX OOy4aroluxcst BUIOB ACSTENIbHOCTH CIIENyeT
YCUJINTh BHIBl IESITEIbHOCTH, CHElU(PHUUYHBIE I JAHHOW KaTeropuu OOy4aroIluXcs, IJis
o0ecre4eHns1 OCMBICIIEHHOIO OCBOCHHSI COAEpKaHWs OOpa3oBaHMsA MO MPEOMETYy. YCHUJICHHE
NPEAMETHO-TIPAKTUYECKON NEeSTeNbHOCTH C AKTUBU3ALMEeH CEHCOPHBIX CHCTEM, 4YepeIOBaHHUE
BUJIOB JEATEIBHOCTH, 33ICHCTBYIOLINX PA3JINYHBIE CEHCOPHBIE CHCTEMBI, OCBOSHHE MaTepraa ¢
OMOpPOl HA  alNrOPUTM, «IOLIArOBOCTH» B  HM3YYEHHH MaTepHaia, HCIOJIb30BaHHE
JOTIOJTHUTEIBHON BU3yaJIbHON OMOpPHI (TUTaHbl, 00pa3Iibl, CXEMBI, IIA0JIOHBI, OMTOPHBIE TAOJIHIIbI).
Hns paseutus y obyvaromuxcs ¢ 3[1P ymeHust nenate BBIBOIBIL, (POPMHPOBAHUS T'PAMOTHOTO
peUeBOro BBICKA3bIBAHUS HEOOXOAMMO HCIIONB30BaTh OMOpHbIE cioBa M kimme. Ocoboe
BHUMAaHUE CIIEAYeT VACTUTb OOyYeHHIO CTPYKTYPUPOBAHHMIO MaTepHaja: COCTaBJICHHE
PUCYHOUHBIX U BepOaJbHBIX CXEM, COCTaBJCHHE TaOJHI], COCTaBJICHUE KJaCCHPUKALUU C
0003HaYEHHBIMH OCHOBAHMSIMU JJIS1 KIIACCU(PUKALIMH U HATIOJHEHUE UX TIPUMEPAMH U JIp.

IIpumepHas TemaTuueckasi U TepMHHOJIOrHYeckas Jekcuka coorserctsyer OOIT O0O0.

Jns oOyvatomuxcs ¢ 3[1P cymmecTBeHHBIMH SIBJISIOTCS TIPUEMBI pabOThI C JIEKCHUECKUM
MarepuajoM 1o npeamery. llpoBomutcs cnenmanbHass padoTa MO BBEACHHIO B aKTHUBHBIN
CJIOBaph OOYYArOIIUXCSI COOTBETCTBYIOIIEH TEPMUHONOTHH. M3yuaemble TEPMUHBI BBOASTCS HA
MOJIMCEHCOPHOH OCHOBE, 00s3aTenbHAa BH3yaJlbHAs TMOAAEPIKKA, aJIrOPUTMbI paboTel €
OTIpeNIeIEHUEM, OTTIOPHBIE CXEMBI ISl AKTYaJIN3aLUH TEPMUHOJIOTHH.

MecTto yueOHoOro npeamera «XuMusi» B y4eOHOM IJIaHe

B cootBercTBun ¢ ®enepanbHBIM TOCYIapCTBEHHBIM O0pa30BATEIbHBIM CTAHAAPTOM
OCHOBHOTO 001mero obpa3zoBanust yueOHBIH MpeaMeT « XUMUS» BXOAHUT B MPEAMETHYIO 001acTh
«EcTecTBeHHOHAYYHBIE IPEIMETBI) U SIBJISIETCS 00sI3aTENbHBIM JIS1 H3YYESHUSI.

Y4eOHbIM TIAHOM Ha €€ u3ydeHue oTBeAeHO 136 yueOHBIX 4acoB — MO 2 4 B HENEJIO B 8
1 9 Knaccax COOTBETCTBEHHO.

Conepxanne yuebOHOro mpeamera «XuMmus», npencrasieHHoe B [IpumepHoii padoueit
nporpamme, cootBerctByer PI'OC 00O, paspaborano ¢ yderom I[IpumepHOl OCHOBHOI
00pazoBaTeNIbHOW MPOTpaMMbl OCHOBHOTO O0IIEero oOpa3oBaHUsl MO Y4eOHOMY MpeaMery
«XumMus», COOTBETCTBYeT IlpumepHON ananTHPOBAHHOM OCHOBHOH  0OOpa3oBaTeNbHON
mporpaMMe OCHOBHOrO oOmero oOpa3oBaHusi OOYYAIOIIUXCS € 3aIePIKKOW TMCUXHYECKOTO
pa3BUTHSL.

COJEPXAHUE YUEBHOI'O ITPEIMETA «XUMMA»

8 KIIACC

HepBOHa'la.]'leble XHMHYCCKHE ITOHATHSA



[Ipenmer xumun. Pone xumuu 6 dicusnu yenosexa'. Tena u BelecTBa. duznyeckue
CBOICTBA BEIECTB. ArperaTHOE COCTOSIHUE BEIIECTB. Xumusl 6 cucmeme nayk. YucTole BEIecTBa
u cMmecu. CriocoOwl paspenenusi cmeceid. [Ipasuna 6e30macHOro OOpaleHusi ¢ BEeMEeCTBAaMU U
71a0opaTopHBIM 000pyOBaHUEM. [[oHAMUEe O MEMOOAX NOZHAHUS 6 XUMUU.

ATOMBI M MOJEKYJbl. XHUMHYECKHE DBJEMEHTHL. 3Hakd (CHMBOJIBI) XHUMHUYECKHX
snemeHToB. OTHOCHTENBbHAasE aTOMHas Macca. lIpocTble W CIOXHBIE BEIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUSHHE.

Xumuueckass (opmyna. BaJeHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
nocmosancmeéa cocmasa eeujecms. OTHOCUTENbHAsE MOJEKYJsIpHas Macca. MaccoBast moJs
XUMHYECKOTO 3JIEMEHTA B COSIMHEHHH.

DusnuecKkue U XUMHUYECKHE SIBIICHMs. XHMMHYecKas peakuus. IIpu3Haku XMUMHYECKHX
peakuuil. VYpaBHEHMs] XUMHUYECKHMX peakLuil. 3aKkOH COXpaHEHUs MacChl BELIECTB.
Knaccupukanms XUMU4eCKUX peakiuii (COeNNHEHHsI, PA3JIOKEHHsI, 3aMeIeHus], 0OMeHa).

XUMHYECKHH HKCIIEPHIMEHT: 3HAKOMCTBO C XMUMHUYECKOH MOCYIOH, ¢ nmpaBuiaMu paboThl B
nadopaTopuu U npuémMaMu oOpaleHus ¢ JadOpaTOPHBIM O0OPYIOBAHUEM, H3YICHHUE W OIHUCAHKE
(usnuecKrx CBOHCTB 00pa3LOB HEOPraHUYECKUX BEIIECTB; HAOmo1eHne Gru3nIecKux (TUTaBJIeHHe
BOCKA, TASHHE JIbAA, PACTHPAHUE caxapa B CTYIKE, KUIEHHE U KOHACHCALNS BObI) U XUMHUUECKIX
(ropeHue cBeuM, NPOKAJUBAHHME MEIHOW NPOBOJIOKH, B3aUMOACHCTBHE MeNla C KHCJIOTOMH)
sIBJICHWH, HaOJIOIEHNe W ONMCAaHUE NPH3HAKOB NMPOTEKAHUsT XMMHUYECKUX PEaKLUil (pasioKeHue
caxapa, B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUAOM Oapusi, pasnokeHne ruapokcuaa menu (11)
NpU HarpeBaHUH, B3aUMOJIEHCTBUE Jkeie3a ¢ pactBopom conmu menu (I1));usydenue crmocoOoB
pazzmeneHuss cMecei (C TOMOIIBIO MAarHuTa, (PUIBTPOBAaHME, BBINAPUBAHHE, IUCTHILIALIUS,
xpomatorpadust), MpoBeeHHE OYNCTKH MTOBAPEHHOM COJIH; HAOJIFOIEHHE U OIMCAHHUE PE3YJIbTaTOB
NPOBEICHHUS OIbITA, WLTFOCTPHPYIOLIETO 3aKOH COXPAHEHUsI MACChl, CO3/IaHUE MOAEIEeH MOJEKYJ
(IapoCTepIKHEBBIX ).

Bakneiimue npeacTABHTEIH HEOPraHUYECKHX BelIECTB

Bosnyx — cmech razos. Cocras Bo3nyxa. Kuciopon — 3neMeHT U IpOCTOE BELIECTBO.
Haxoxxnenne xucnopona B npupose, $u3ndeckue U XUMHUYECKHe CBOHCTBA. Peakunu ropeHus
NPOCTBIX M CIOXKHBIX BemiecTB. CrocoObl monyueHWs Kuciopoma B Jabopatopuu  u
npomvtuiiennocmu. Ilpumenerne kuciaopoxna. Ilonsarue o6 okcupax. Kpyrosopor kucnopona B
npupoze. J30H — aniomponHas MOOUPUKAYUsL KUCIOPOOd.

Tennosoii s¢hghexm xumuyeckoii peaxyuu, mMepMOXUMUYECKUE YPAGHEHUA, K30- H
SHIOTEPMHUUECKUE DPEAKUHUU. [OnIueo: y2onv u meman. 3acpssHenue 6030yXd, YcuieHue
HAPHUKOB020 2¢hghekma, paspyuienue 030H06020 ClOA.

Bonopon — snement u mnpocroe BemectBo. Haxoskaenue Bomopoma B INPUPOAE,
¢usndeckne M XUMHUYECKHE CBOICTBa (Ha NpHUMEpe B3aUMOICHCTBHA C HEMETAJIAMU U
OKCHIAMH METAJUIOB), MPUMEHEHHE, CHOCOOb! noyyenus. [IoHATHe O KUCIOTaX U COJISIX.

KommaectBo Bemectsa. Mosb. MomsipHast macca. 3akoH Aoraznpo. MomsipHblli 00BEM
razoB. Pacyersl mo xummdeckoil ¢opmyne. PacdeTsl MaccoBOM HOJIM XUMHYECKOTO 3JIEMEHTa B
COEMHEHNH, KOJMYECTBA BEIIECTBA, MOJIIPHONW MAacChl, MOJISIPHOro oObema ras3oB. Pacyérsl mo
XUMHUYECKUM YPaBHEHUSIM.

Qusuueckue ceoiicmea 6oovl. Boma. Ee cocras, crpoeHme W MONEKyJbl. Boda kak
pacmeopumens. PacTBopbl [lonsamue O HACbIyeHHbIX U HEHACLIWEHHbIX pacmeopax. [lonamue
pacmeopumocmu eeugecms 6 6ode. Pacuer MacCOBOH TOJIM BEIEeCTBA B pacTBOpe (IPOLIEHTHAsS
KOHLIEHTpalusi). MaccoBasi [ONsl BeLIeCTBA B PACTBOpE. Xumuueckue ce0lcmea 600bl
(paznooicenue, peakyuu ¢ HAMpuem, OKCUOOM Kanvyus, oxcuoom cepwol (IV) peaxyuu c
MEMANNAMU, KUCTOMHBIMU U OCHOSHBIMU OKcuoamu). llonsamue 06 ocnosanusix. Pons pacmeopos

! 311ech 1 naee KypPCHBOM 0003HAUCHBI TEMBL, H3YUCHHC KOTOPBIX MPOBOIHTCS B O3HAKOMHTEILHOM IIAHE.
[lemaror caMOCTOATENBLHO OIPEaeIEeT 00BEM H3YHIAEMOTO MaTeprana.



6 npupooe u 6 Jcusnu yenoeexd. Kpyeoeopom 600wl 6 npupooe. 3arpsisHeHUE MPUPOIHBIX BOZ.
OxpaHa 1 O4MCTKa IPUPOAHBIX BOJ.

BaxnHeiimue kiaccel HeOpraHM4YecKHx coenuHeHuid. Kimaccugukanuss HeopraHMYECKuX
coequHeHuil. Oxcuppl: coctaB, kiaccudukauus (KUCIOTHBIE, OCHOBHBIE, amgomepnuie,
Heconeobpazyrowue - Ha npumepe okcuoa yanepooa (1) u oxcuoa asoma (1)), nHomenxaramypa.
llonyuenue u XUMHUYECKHE CBOWCTBA OKCHIOB (B3aMMOIEHCTBHE C BOMAOH, KHCIOTaMH,
menoyamu). OcHoBanus. Knaccuukauusi OCHOBaHMIN: LIENOYM U HEPACTBOPHUMBIE OCHOBAHMSI.
Howmenkiarypa ocHoBaHumii. DPu3nveckre U XUMHYECKHUE CBOMCTBA OCHOBAaHMI (B3aUMOAEHCTBUE
C OKCHAaMH HEMETAIJIOB, KUCJIOTaMH, COJISIMN). [lonyuenie ocnoéaniil.

Kucnoter: cocra, kiaccupukanusi, HOMEHKJIATypa, (QU3NYECKHEe U XHUMHUYECKHE
CBOMCTBa (B3aMMOIEHCTBHE C METaNIaMH, OCHOBHBIMH OKCHAAMH, OCHOBAaHHUSIMH, COJISIMH, Ha
npUMepe COJSTHOH M CepHOM KHCIOT), chocoOsl nonyuenus. Psn akruBHocTH Metayos H. H.
bekerosa. Conu (cpenHue): HOMEHKIIATypa COJNeH, chOcoObI nomyyeHisl, B3aUMOIECHCTBIE COJeH
C MeTaJulaMH, KUCJIOTaMHy, LeJ0YaMU U COJIIMHU, IPUMEHEHHE.

Ionsitue 06 amdoTepHBIX THAPOKCUIAX (HA PUMepe LUHKA U AIOMUHUSL): XUMUYECKUe
ceoiicmea  (63aumooeiicmeue ¢ KUCIOMAMU U WeN0UaAMU, DPA3I0JiCeHUe NpUu HAZPeeanuu) u
noJyuetue.

I'eneTnyeckas CBsA3b MeXIy KilacCaMH HEOPraHMYECKUX coeauHeHui. I'enerudeckue
psibL.

XUMHUYEeCKUH HKCIIEPUMEHT: KaueCTBEHHOE OIpefeNieHue COMAep)KaHus KHUCIOpoAa B
BO3/1yX€, MOJYYeHHE U N3yUeHHE CBOIMCTB KUCIOPOa;, HAOMOIeHIE B3aUMOACHCTBUS BEIECTB C
KHCJIOPOZIOM M YCJIOBHUSI BOSHUKHOBEHMSI M NMPEKpPAIICHUs] ropeHus (mmoskapa), 03HaAKOMJICHHE C
oOpasmaMu OKCHIIOB W ONHCAaHHE HMX CBOMCTB; MOJyYeHHE W H3y4YeHHE CBOHCTB BOIOPOIA
(ropenue); HabrOIeHIE OOPA3IOB BEIIECTB KOJUUECTBOM | MOJIb, UCCIIEIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMsI BEIECTB C pPa3jIMYHON pPacTBOPUMOCTBIO;, IPUTrOTOBJIEHHE pacTBOPOB C
ONpeAeEHHON MacCOBOM AOJIeH pacTBOPEHHOIO BELIECTBA, B3aUMOJAEHCTBHE BOABI C METAJIAMHU
(HatpueM © KanbLuueM) (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB);, OINpeneIeHre
pacTBOPOB KHCJIOT U IIEJO4Ye C TOMOIIBI HHAUKATOPOB, HCCIEAOBAaHHE O0Opas3loB
HEOPTraHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB; HAOJIOACHNE N3MEHEHHsI OKPACKU UHANKATOPOB
B pacTBOpax KHCJIOT W MIeJovel; m3ydeHue B3ammopenicTBusi okcuna meau(ll) ¢ pactBopom
CEpHOH KHUCJIOTBI, KUCIOT C MeTaJulaMU, peakiuil HelTpanuzaluy; MojlyyeHne HepacTBOPUMBIX
OCHOBAHMH, BBITECHEHHE OJHOIO MeTajlyla JAPYrMM W3 pacTBopa COJNH, peLIeHue
SKCINEPUMEHTANBHBIX 3a7a4 110 TeMe «BaxxHelnune Kiaccbl HEOPraHUYECKUX COSOUHEHUIN.

Ilepnoanyeckni 3axoH u Ilepuoanyeckas cucrema

xumudeckux yaemeHToB /I, U. MengeneeBa. Ctpoenue atomoB. XuMHYeCKasi CBS3b.

OKuCcINTe/IbHO-BOCCTAHOBHTE/IbHBIE PeaKIUH

IlepBrle TOMBITKH KJAacCH(PUKAIMKM XUMHYECKHX »3yeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIC U INEJOYHO3EMENIbHBIC METAJUIbI, TaJOr€HbI, HHEPTHBIE Ta3bl).
Dnemenmsi, Komopueie 00pazyom ampomepHvie OKCUOb! U 2UOPOKCUOL.

Ileppuognueckuii  3akoH.  Ilepuoguyeckas  cucTeMa  XMMHYECKHUX  3JIEMEHTOB
. . Menneneesa. KoporkonepuonHast u orunnonepuoonas Gopmsl Ilepuoanyueckoil cuCTeMbl
xumudeckux sjeMeHToB JI. WM. Menneneesa. Ilepuonpl u rpynmbl. PU3HYECKUN CMBICI
MOPsIIKOBOTrO HOMEpa, HOMEPOB MEPUOIa U IPYIIIBI 3JIEMEHTA.

Ctpoenue aromoB. CocrtaB aToMHbIX saep. #H3omonvi. Jnexktponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MePBbIX 20 XUMUYECKUX 3j1eMeHTOB [lepuonudeckoil CUCTEMBbI
J. . Menaeneea. XapakTepUCTHKAa XHMHYECKOIO JJIEMEHTA IO €ro IOJOXKEHUI0 B
Ilepuoaunueckoii cucreme . 1. Menneneesa.

3axkonomeprnocmu  UsMeHeHUs CBOUCME  91eMEeHMO6 MANbIX NePuoo08 U  2NAGHbIX
HOO2PYNN, 6 3a6UCUMOCHIU OM AMOMHO20 (NOPAOK06020) HOoMepa 3Suavenue I[lepuoouyecko2o
3axona u [lepuoouyeckoil cucmemsl XUMUYECKUX NEMEHMOG OJisl PA3GUMUSL HAYKY U NPAKMUKU.



JI. U. Menoenees — yuénwtii u 2pancoanu.

Xumuueckass  cBsi3b.  KoBanmeHTHass — (monsipHass WM HENOJsApHAsl)  CBSI3b.
DnexmpoompuyamebHOC b AMOMOB XUMUYECKUX d7iemenmo6. VIOHHas CBSI3b.

Crenenp  okucineHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. IIporeccs
OKHCIICHHS U BOCCTAHOBJICHUsI. OKHCIUTENN U BOCCTAHOBHUTEIIH.

XUMUUECKUH HSKCIEPUMEHT: HM3y4eHHe OOpas3lOoB BEIECTB METAJUIOB U HEMETAJUIOB,
B3aMMOJIEIICTBHE THAPOKCHIA LIMHKA C PACTBOPAMHU KHUCIIOT M IIEJIOYEH; MPOBEIECHUE OIBITOB,
WLTIOCTPUPYIOIUX TPUMEPBI OKHUCINUTENbHO-BOCCTAHOBUTEIBHBIX PEAKINi (rOpeHne, peakuuu
PA3JIOKEHUs], COSTIMHEHUS).

MexnpeaMeTHble CBSI3H

Peanu3zarusi MeXKIIpeaMETHBIX CBs3EH MPU U3YYSHUH XUMHHU B 8 KJIACCE OCYIIECTBIISIETCS
Yepe3 KCIOJb30BaHHE Kak OOIMMX eCTeCTBEHHO-HAYYHbIX TMOHSATHH, TaK U MOHSATHI,
SIBJSIFOLLXCSI CHCTEMHBIMHU JUJTs1 OTJCNIbHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO LIHKJIA.

OOmiMe ecTecTBEHHO-HAyYHbIe MOHSATHS. HAy4HbIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJM3,  CHHTe3,  KiacCU(pUKauusi,  MEPUOAMYHOCTb,  HAOJIOAEHHE,  SKCIEPUMEHT,
MOJEJIMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBICHHE.

dusuka: Marepusi, aTOM, OJJIEKTPOH, TMPOTOH, HEHTPOH, HOH, HYKJUJA, H30TOIIbI,
PaaMoOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKH 3apsii, BELIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSIHME BEINECTBa, ras3, (U3MYeCKHe BEJIMYHMHBbI, €AMHULIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3Bé3nbl, COHIIE.

Buonorusi: porocunTes, npixanue, duocdepa.

I'eorpadust:  armocdepa, ruapocdepa, MHHEpANbl, TOPHBIE MOPOABI, IOJIE3HBIC
HCKOMaeMble, TOILIMBO, BOJHBIE PECYPChL.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKiusi

Ilepnonnueckuii  3akoH.  Ilepuoguueckas  cucreMa  XUMHUYECKHUX — 3JIEMEHTOB
J. . Menneneesa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHM CBONCTB XMMHMYECKHX
3JIEMEHTOB TMEPBbIX TPEX MEPUONOB, Kajus, KajblUsg U HX COEIUHEHUH B COOTBETCTBUM C
MOJIO’KEHUEM 3JIEMEeHTOB B Ilepuonnyeckoli cucteme U CTPOEHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUINYECKUX PELIETOK,
3a6UCUMOCHb CBOTICME 6eUecmea om Muna KPUCMAIIUYECKON Pewémru U 6U0a XUMUYECKOl
CBA3U.

Knaccupukauuss M HOMEHKIAaTypa HEOPraHMYECKHMX BellecTB (MEeXIyHapomHas U
TpUBHAJbHASI). XWUMHYECKHE CBOICTBAa BEIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJlaccaM
HEOPraHUYECKUX COEMHEHUN, TeHeTHYECKasl CBsI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukamss XMMHYeCKUX PEaKLHid 10 PA3IMYHBIM NPU3HAKaM (I10 YHUCITY U COCTaBY
YyUaCTBYIOIIUX B PEAKLUH BELIECTB, MO TEIUIOBOMY 3(G(deKTy, Mo H3MEHEHHIO CTeleHel
OKHCIICHHUS] XUMUYECKHX 3JIEMEHTOB, I10 0OpamumMocmu, no y4acmuio Kamanuzamopa). IKk30- u
SHAOTEPMUYECKHUE PEaKLUU. 1epMoXuMuieckue ypasHe .

Houamue o ckopocmu xumuueckoi peakyuu. [lonsmue 06 oopamumvix u HeOOPAMUMBIX
xumuyeckux peaxyusx. Ilonamue o comocennvix u cemepocennvix peaxyusx. Ilonamue o
xumuyeckom paenosecuu. Cmeujenue Xumuueckoeo pasnoeecus. Dakmopwl, enuswue Ha
CKOPOCHIb XUMUYECKOH Peakyull U NON0NHCEHUE XUMUYECKO2O PABHOBECUSL.

OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JIEKTPOHHBIH OajaHC OKUCIUTENbHO-
BOCCTAHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ NCMOIb30BaHNEM METOMA SJIEKTPOHHOTO OajaHca.

Teopus SIEKTPONUTHYECKOW  OUCCOLMALMU.  DJIEKTPOJIUTUYECKAs]  JUCCOLMALIUSA.
DNEeKTPONUTBl U HE3JEKTPONUThl. KaTHoHBL, aHWOHBL Mexanusm ouccoyuayuu eeujecms ¢
paznuunvivMu suoamu  Xumuyeckoli ceazu. Ilousamue o cmenenu ouccoyuayuu. CuUibHbIE U



cnabble HJIEKTPOIUTHI.

Peakunn nonHoro obMeHa. Y ClnoBUs MPOTEKaHHs PEAKIMi HOHHOrO OOMEHa 1O KOHIIA.
IlonHble W COKpal€HHBIE HOHHBIE YPABHEHUs peakuui. XHUMHUYECKHE CBOWCTBA KHCIOT,
OCHOBAaHUH W COJiell B CBeTe TpeACTaBiieHU 00 snekTpoiuruydeckoil muccoruanuu. Cpena
pactBopa. KauecTBeHHbIe peakLii Ha KATHOHBI U aHUOHBI: XJIOPHUI-, OpOMUI-, HOAUN-, CyJIb(aT-
, kapOoHaT-, cunukar-, Qocdar- aHUOHBI, THAPOKCHI-UOHBL, KATHOHBI aMMOHWS, MAarHHS,
KaJbLMsA, AFOMUHMSA, kene3a (2+) u (3+), menm (2+), UMHKA, MPHUCYTCTBYIOIIHE B BOAHBIX
pacTBOpax.

XUMUUECKUH HKCMEPUMEHT. O3HAKOMJIEHHE C MOZAENSIMH KPUCTAJUIMYECKHX PELIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAIOB (rpaduTa U aimasa), CIOXKHBIX BEIIECTB
(xJ0pUaa HATPHs); UCCIEIOBAHIE 3aBUCIMOCTH CKOPOCTH XUMHYECKOH PEakIMy OT BO3ACHCTBUS
pasnuUHBIX (PAKTOPOB, HCCIENOBAHNE 3JEKTPOIPOBOIHOCTH PACTBOPOB BEINECTB, IPOLIECCa
IVCCOLMALINN  KUCJIOT, IIejlodell W cojieil (BO3MOXKHO HCIIONIb30BAHUE BHIEOMATEPHAIIOB),
NPOBEZICHHE OIBITOB, WLTIOCTPUPYIOIINX TPH3HAKKA IPOTEKAHHMsI pPEeaKkluii HOHHOrO OOMeHa
(oOpazoBanme oOcanka, BBIACNEHHE Tasza, OOpa30BaHUE BOABI), OINBITOB, HUIOCTPUPYIOLINX
NPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUi (TOpeHHe, peakuuu pasJIoKeHHUS,
COEAMHEHUs), PACMO3HABAHNE HEOPTaHWYECKHX BEIIECTB C MOMOIIbBI0 KAaYeCTBEHHBIX PEaKLUi
HA WOHBI, peIIeHNe SKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTtanjbl u UX coeAMHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOSHHsSI aTOMOB, XapaKTEepPHbIE
crenean okucienus. CTpoeHne W (PU3MUECKHE CBOICTBA MPOCTBIX BELIECTB — TaJIOTCHOB.
XuMUYecKre CBOHCTBA Ha TpUMepe Xjopa (B3aUMOACWCTBHE C METaJIaMH, HEMETajlaMu —
BOIOPOAOM U KHUCJOPOIOM, wyenouamu). Xmopoopopon. CossiHas KHCIIOTA, XUMHYECKUE
CBOWCTBA, HOMYYeHue, IPUMEHEHHE. /[eiicmeue Xa10pa u X10po6ooopood HA OP2AHUIM Hel06€EK .
Bakueiimue XJOpuAbl U UX HAXOXKIECHHUE B IPUPOJIE.

Obmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOECHHS aTOMOB
KHCJIOPOAA U cepbl. XapaKTepHbIE CTENIEHN OKUCIICHUS.

Ctpoenne u (usnyeckre CBOWCTBA MPOCTBIX BEINECTB — KHUCIOPOJAa U CEPBL
AnnotponHele  MoaM(UKanmMH  KUCIOpOma M cepbl.  XHMMHUYECKHE CBOWCTBA  CEPhI
(B3auMopelcTBUE C  HememaniaMmuy — —  BONOPOIOM M KHUCJIOPOIOM,  METaJJIaMH,

KOHYeHmpUpOSAHHbIMU A30mHo u cepnoii kucromami). CepoBOIOpPON: CTpoeHue, Gu3ndecKue
U XUMHYECKHE CBOHCTBa (KHCIOTHbIE U BOCCTAHOBUTENbHBIE CBOHCTBA). OKCHIBI Cephl Kak
NPEACTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KHCHOTa: (PU3MUECKHe M XMMUYECKHE CBOHCTBA
(obmume u crerudpudeckue). Conu CepHONM KHCIOTHI, KAYECTBEHHAS PEaKLUs Ha CYJb(paT-HOH.
CepHucrast kucioTa. Xumuueckue pearyuu, aedcauyue 6 OCHOBE HPOMBIULIEHHO20 CHOCOOA
noxayuenusi ceproti kuciomer. HaxoxneHue cepbl u €€ coenwHeHuil B npupone. IIpumenenue
Cephl M €€ COeNUHEHHNH B OBITY U B IPOMBIIIJICHHOCTU. XUMUYECKOe 3a2PA3HENUE OKPYICAIOn)el
cpeobl COCOUHEHUSIMU Cepbl (KUCTOMHBIE 00XCOU, 3ACPA3HEHUE 8030YXA U B000EMOB), CHOCOObI
€20 npecomepaiyeHusl.

Obmas xapakTepucTuka 3eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB a30Ta
u pocdopa, XxapakTepHbIC CTEIIEHU OKUCITICHHSI.

A30T, pacmpocTpaHeHHWe B mpupoae, (QuIMYeCKMe © XUMHYECKHE CBOWCTBA
(B3aMMOAENCTBHE C METAJUIAaMH M HEMeTajulaMHU - KUCJIOPOIOM U BozopoaoMm). Kpyrosopor
azota B mpupone. AMMHak: (U3NYECKHEe M XMMHUYECKHE CBOHCTBAa (OKHCIEHHE, OCHOBHbBIE
CBOWCTBa BOZHOI'O pacTBOpa), Horyuenue  npuMeneHne. Coau aMMOHUS: COCTaB, (U3NYECKHE U
XUMHYECKHE CBOMCTBa (pasjoXXeHWe, B3aUMOAEHCTBHE CO INEJOYaMHu), MPHUMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHHMA. A30THasl KUCJIOTA, €€ (PU3MUECKHe M XMMHUYECKHE
cBoticTBa (o0mue u cnenndudeckue), nonyuenue. Hurpatel (pasnoxkeHue). A30THCTast KUCIOTA.
Ucnonp3oBaHne HUTPATOB M COJIEHl aMMOHHSI B KayeCTBE MUHEPANbHBIX YAOOpEHHIl.
Xumuueckoe 3acpsisHenue OKpyscaroujeil cpeovl COeOUHEeHUsIMU A30mda (KUCIOMHbIE O0HCOU,



3aeps3HeHue 6030yXa, NO4Ebl U 6000EMOS).

Docdop, artomponnsie mooupuxayuu gocgopa, pusnueckue 1 XUMUIECKHE CBOWCTBA
(B3auMOpEHCTBHE C MeTaJUIaMH, HEMETAJUIAMU, KOHYEeHMPUPOSAHHLIMU (30MHOU U CepPHOTl
kucromamu). Oxcun docdopa (V), oprodpochopnas xucnora: (PU3NUECKUE H XUMHUUYECKHE
CBOWCTBa, noiayuenue. [lonamue o munepansneix yooopenusx: numpamst u pocpamer. [lonsamue
0 KomniekcHwlx yoobpenusx. O0mas xapakrtepuctuka 31eMeHToB [VA-rpynmel. OcobeHHOCTH
CTPOEHHSI aTOMOB YIJIepoAa U KPeMHHUs. BalleHTHOCTb M XapaKTepHBbIE CTETIEHU OKHUCIICHUS
aTOMOB yIJiepoa M KpeMHHs. PacrpocTpaHeHue yriepoja B NMPUPOIAE, XapaKTEePHbIE CTEIIEHU
OKHCIICHHUSI.

Yraepon, amnorponHble Moaudukaunu (rpadut, anmas), QU3HUECKHE U XUMHUYECKHE
CBOWCTBA  MPOCTHIX  BemeCcTB  (B3auMoAeicTBME €  MeTaUlaMH,  HEMEeTaJlJIaMHy,
KOHYeHmpUpOSAHHbIMU A30MHOl 1 cepnoil kucromamu). Ancopduusi. Kpyrosopor yriepona B
npupoge. Oxcumel yriepoma, ux (usnyeckne W XUMHYECKHE CBOWCTBA, IOJy4YECHHE
U IPUMEHEHHUEe, NEeHCTBHE Ha OPTraHH3M 4YelOBeKa. JKOJIo2U4ecKue Hnpoodiiemsl, CEA3AHHbIE C
okcuoom yenepooa(lV); eunomesa enobansno2o nomenieHus KIUMama, HAPHUKOSHI s¢hghexm.
VYronpHas KHCIOTA M €€ CONM, UX (U3NYECKHEe M XHUMUYECKHE CBOWCTBA, HOMYYeHUe U
npumenenue. KauecTBeHHass peakuus Ha kapOoHAT-nOHBIL. Mcnonp3oBaHnue kapOOHATOB B ObITY,
MeIULIHE, TPOMBIIIJICHHOCTH U CEJIBCKOM XO3SHCTBE.

O0umme mnpencraBieHusi 00 OCOOEHHOCTAX COCTaBa M CTPOEHUS OPraHUYECKUX
COeAMHEHUH yriepona (Ha MpuMepe MeTaHa, STWIEHA, 3TaHOJA, YKCYCHOH KUCIOTHL. Hx cocmas
u xumuyecxkoe cmpoenue. Kiaccugurayus opeanuveckux eewgecms. IlonsTue o Ononornyecku
BAKHBIX BEINECTBAX: JKUPAX, O€NKax, YriIeBogaXx — M WX pOJIM B JKU3HM YEJOBEKa.
Mamepuanvroe eOuncmeo opeanuyeckux U HeOP2AHUYECKUX COeOUNHEeHUIl.

Kpemunii, ero ¢usndeckne u XUMHUYECKHE CBOWCTBA (HA NpUMeEpPe B3aUMOIEHCTBHA C
MeTaJulaMH M HEMeTaJUlaMH), nojayuenue u tnipuMmeHeHue. (Coeounenus: KpemHusi 6 Hpupooe.
Obwue npeocmaenenuss 06 oxcuoe «kpemnusa(lV) u xpemnueeoi xucnome. Cunuxamet,
uzuueckue u Xumuyeckue c6olCmMed, noayuenue U npumMeHenue 6 Ovimy, NPoOMvIULIeHHOCHU (8
MeOUYUHCKOIL, 3NeKMPOHHON, cmpoumensHoil u Op.). Baoicneiiuiue cmpoumenvHslie Mamepuaiol.
Kepamuka, cmexiuo, yemenm, 0emown, dscene3obemon. [Ipobremvl 6e30nACHO20 UCNOTb306AHUS
CMPOUMENbHBIX MAMEPUATOE 8 NOBCEOHEBHOI HCUZHU.

XUMHUUECKUN 3KCIIEPUMEHT: H3yueHue 00pa3loB HEOPTaHWYECKUX BEINECTB, CBOMCTB
COJISTHOH KHCIIOTBI, MPOBEICHHE KA4YeCTBEHHBIX PEAKIMH HAa XJOPUA-UOHBI M HAOIIONEHUE
NPU3HAKOB WX TNPOTEKAHMS, ONBITHL, OTpakarolue (PU3NIECKHe M XHUMHUYECKHE CBOWCTBA
rajIOTeHOB M UX COEJUHEHHH (BO3MOXHO HMCITOJIb30BAHUE BHIEOMATEPHAJIOB); O3HAKOMIICHHE C
obpasuamMu XJOpUAOB (TAJIOTEHUIOB), O3HAKOMIIEHHE ¢ OOpa3laMu Cepbl U €€ COeNUHEHUSIMHU
(BO3MOKHO HCTOJB30BAHUE BUACOMATEPUANIOB); HaOMONEeHHE mpouecca oOyriuBaHUs caxapa
MO [EWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIJIOTBI, W3y4Y€HHUE XHMHUYECKUX CBOMCTB
pa30aBieHHONH CEpHOHM KHCIOTBI, MPOBEACHHE KAUeCTBEHHOH peakuuu Ha cyab(aT-uoH |
HaOMIOICeHNEe MpPU3HAKa €€ MPOTEKaHMs, O3HAKOMJIEHHE ¢ (U3NYECKHMMM CBOWCTBAMHU a30Ta,
dochopa W ux coenuHEHUH (BO3MOXHO WCIOJIB30BAHUE BHIEOMATEPUAJIOB), OOpasmamu
a30THBIX U (ochOpHBIX YOOOpEeHHi, MOJydYeHHe aMMHaka W H3YYEeHHE €ro CBOWCTB;
NPOBEEHNE KaYeCTBEHHBbIX PEeaKIMi HAa MOH aMMOHHMA U (ocdaT-uoH U U3yueHHe NMPU3HAKOB
UX MPOTEKAHUs, B3aUMOAEHCTBUE KOHLEHTPUPOBAHHON a30THOH KHMCJIOTHI C MBI (BO3MOXKHO
UCIOJb30BaHNE BHIEOMATEPUAJIOB), M3YYEHHE MOAENEeH KPUCTAIUIMYECKUX PEHIETOK ajaMmasa,
rpadura; 0O3HAKOMJICHHE C MPOLECCOM ancopOLMN PAaCTBOPEHHBIX BEIECTB AKTHBHPOBAHHBIM
yIrIéM U yCTPOWCTBOM MPOTHBOra3a; MOJIyUY€HHE YIIIEKUCIOro ra3a U M3y4eHHe ero CBOICTB;
NPOBEIEHNE KaYeCTBEHHBIX PEeaKIMii Ha KapOOHAT- U CHIIMKAT-HOHBI  U3YUYE€HHE MPU3HAKOB HX
NPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKLHEH CHIMKATHOH MPOMBILUIEHHOCTH, peIIeHUe
SKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BajkHelre HeMeTauibl U UX COSTUHEHHS).

MeTaniabl M UX coeaAMHEHHUS



OO0mas XxapakTepuCTHKa XUMHUYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBAHMH HUX
nojnoxxeHuss B Ilepuommueckoin cucreme xumudeckux osiemMeHtos /[l M. Menneneesa u
cTpoeHuss aroMoB. CTpoeHue MeTasioB. Merannndyeckass CBsI3b M MeTaJJMuecKkas
KPUCTAJUINYECKas peII€TKa. DIEeKTPOXUMUYECKUN psii HanpsikeHul MetannoB. Puznueckue u
XUMHYECKHE CBOMCTBA METAJNIOB (B3aMMOACWCTBHE C KHCIOPOAOM, BOAOH, KHCIOTAMH).
Obwue cnocobwr nonyuenus memannos. lonsmue o KOppouu Memanios, OCHOGHbIE CROCOObI
3augumer ux om kopposuu. Cnaaest (cmanie, Yy2yH, OOPANOMUHU, OPOH3A) U UX NpUMEHEHUE 8
ObIMY U NPOMBIULIEHHOCTU.

IIlenounble MeTanel: nojokeHue B Ilepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, ctpoenue atomoB. Haxoxaenue B npupoge. Pusndeckue U XUMHUYECKUE
CBOMCTBA (Ha rpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUABI HaTpust U Kanusi. [I[pumenenne
IIEJIOYHBIX METAJIJIOB U UX COEAUHEHUN.

IllenouHo3eMenbHbIE MeETa/UIbl MAarHUM W KanbLUi: MNOJoOxeHHe B Ilepuonnueckoi
cucreme xumudeckux syeMeHTOB /I, M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXxOXAEHUE B
npupone. Pusnueckne U XMMUYECKHE CBOWMCTBA MAarHus W KanbLus. Baxunedmue coeauHeHUs
KaJbUus (OKCUA, THAPOKCH, CONN). KECMKOCHL 600bI 1 CHOCOObI €€ YCMPAaHeHUsl.

AmomuHuil: nonoxxenue B llepuoanueckoil cucreMe xumudeckux ssemeHTos 1. U
MenpeneeBa, CTpOeHHE aTOMA, HaXOXAeHUe B mpupone. Pusnyeckue 1 XUMUYECKHE CBONCTBA
amoOMUHUs. AM(OTEpHbIE CBOMCTBA OKCHUIA U THAPOKCHIA AJTFOMUHHSL.

Kenezo: nomoxenne B Ilepuognyueckoll  cUCTeME  XUMHYECKHX  3JIEMEHTOB
J. 1. Menneneesa, CTpOGHHE aTOMa, HaxoxkaeHue B mnpupoge. Pusndeckue U XUMHUYECKUE
CBOWCTBA JkeJe3a (B3auMOIEHCTBHE ¢ METAJUTAMH, KUCJIOTaMHU U COsIMH). OKCHIBI, THAPOKCHIBI
u coyu skene3a(ll) u xxenesa(Ill): cocras, CBOWCTBA U HOTYYEHIe.

XUMUUECKUH SKCIIEPUMEHT. O3HAKOMJIEHHE ¢ o0paslamMi METaUIOB U CIUIABOB, HX
¢u3nyecKUMH  CBOWCTBAMH, U3y4YEHHE pPE3YyJIbTATOB KOPPO3MHM METAJUIOB  (BO3MOXKHO
UCTIOJIb30BaHUE BUAEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOAEHCTBUS OKCHIA KaJbLIUA U HATPUS
¢ BOAOH (BO3MOXKHO HMCIIOJIb30BAHHME BUACOMATEPHAIIOB); UCCIEIOBAHIE CBOMCTB KECTKOMN BOJHI,
mporecca TOPEHHs JKeje3a B KHCIOpoae (BO3MOMKHO HCIOJB30BAHHUE BHIEOMATEPUAIIOB),
NPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIMH HAa HOHBI (MArHHS, KaJbIUs, AIFOMUHUS, LINHKA,
xkenesa(ll) w sxenesa(Ill), memu(Il)); HabOmrogeHWe U oOmMMCAaHWE TPOLIECCOB OKPAIIUBAHUS
IUIAMEHH MOHAMH HATPHs, Kajus M KanbLus (BO3MOXHO HCIOJB30BaHHE BUACOMATEPHAJIOB),
uccienoBaHne aM(pOTEpHBIX CBONCTB T'MIPOKCHAA ATIOMUHHUS M THAPOKCHIA LMHKA; PELIeHHE
SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BakHele MeTasibl U UX COEANHEHUSD).

Xumus u okpyscaroman cpeoa

Hoevie mamepuanst u mexnonoeuu. Bewecmea u mamepuanst 6 nOBCEOHEBHOU HCUSHU
yenogexa. Xumus u 300posve. be3onacrnoe UCNOIb306aHUE GEECME U XUMUYECKUX PeaKyuil 6
ovimy. Ilepeas nomows npu Xumuyeckux oodico2ax u ompaenenusx. (JCHOGbl IKON02UYECKOU
epamomuocmu. Xumuueckoe 3acps3HeHue OKpydcaloujell cpeost (npeoenvHas OONYyCMmUMAs.
konyenmpayus eewgecms — I[[K). Ponv xumuu 6 peutenuut 5K0102u4ecKux npoone.

Ipupoonvie ucmounuru y2ne6000pooos (y2oiv, NpupoOusiii 2as, Heghms), HPOOYKMsI UX
nepepadomxu, ux pois 6 6u1my U HPOMbIULIEHHOCHIL.

Xumuueckuili  sKCnepuUMeHm: usyyenue 00pA3YO8 MAMEPUAIO8 (CMEKNO, CHIaGy
MeMAI08, NONUMEPHbIE MAMEPUATYL).

MexnpeameTHble CBSI3H

Peanuzanysa MeXNpeIMETHBIX CB3€H MPU U3YYEHUH XUMUH B 9 Kjlacce OCYIIECTBIISIETCS
Yyepe3 UCIOJb30BAHHME KaK OOIMMX eCTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHSATHIA,
SIBJISIFOIIMXCSL CHCTEMHBIMU JJIS1 OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC IOHSATHS. HAy4YHbIH (DAKT, TUIOTE3a, 3aKOH, TEOpUs,
aHaJIu3, CUHTE3, kjaccudukanus, MEPUOANYHOCTD, HaOJIOIeHne,  DKCIEPUMEHT,



MOZIENTUPOBAHIE, U3MEPEHHE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3()(EKT, TEXHOJIOT U, MaTePHAJIbI.

®usuka: marepus, aToM, OBJEKTPOH, NOPOTOH, HEWTPOH, HOH, HYKJIUZA, H30TOIbI,
PaanOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/ILIeCKI/Iﬁ 3apsna, MPOBOJHUKH, MOJIYIIPOBOOHUKH,
AUAJIEKTPUKH, (POTOIJIEMEHT, BEINEeCTBO, TeNO, O0BEM, arperaTHoe COCTOSIHME BEINEeCTBa, Ias,
pacTBOp, pPAaCTBOPUMOCTb, KPHUCTAUIMYECKAs PEHIETKA, CIUIaBbl, (PU3MYECKHUE BEITHMYUHBI,
eIUHHLIBI U3MEPEHNUs1, KOCMUYeCKOe TPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunres, npixanue, 6uochepa, sKocHUCTEMa, MHUHEPAJIbHBIE yIOOpPEHHS,
MUKPOSJICMCHTBIL, MAKPO3JICMEHTDBL, MUTATCIIbHBIC BEICCTBA.

I'eorpadust:  atrmocdepa, ruapocdepa, MHHEpANbl, TOPHBIE MOPOABI, IOJIE3HBIC
HUCKOIMAeMBbIe, TOTUIMBO, BOIHBIE PECYPCHIL.

BbinosiHeHHe NIpaKkTHYeCKHUX padoT

IIpu npoBeneHNH NMPaKTHYECKONH padOThI KAKIBIN €€ 3Tall BBITOJHAETCS 00yYar0 IIMMHCS
¢ 3IIP BMmecTe ¢ yuuTeneM U Mox ero pykoBoacTBOM. Ha nocke o0si3aTeNbHO BBIBEIINMBAKOTCS
NpaBUIa TEXHUKH OE30MaCHOCTH, COOTBETCTBYIOLIME MaHHOMY BHIy paloThl, maeTrcs
npaBUIbHAS 3amuch (GOPMYN U yKa3bIBaeTCs Lenb nposeneHus padotel. Ilpu nHeoOxommmocTu
JaeTCsl BHU3YAJIbHBIH aNTOPUTM BBIIOJHEHHS] 3aaHus. OJTO CIIOCOOCTBYET OCO3HAHHUIO
00y4arOIUMHCS BBITIOTHAEMBIX TEHCTBHUIA U MOJyYEHHOTO Pe3yJIbTaTa.

IIpumMepHbIe KOHTPOJIBHO-U3MEPHUTEILHbIE MATEPHAJIBI 10 XHMHH

Jlns opraHu3aluy MPOBEPKH, Y4e€Ta U KOHTPOJS 3HAHUH OOYyYaroIUXCs MO MPEenMeTy
NPEAYCMOTPEHBI KOHTPOJIbHBIE Pa0OThI, CAMOCTOATENbHbIE PadOTHI, 3a4eThl, NMPAKTUYECKHE
padotel, TecTupoBanue. OMHUM U3 METOAOB KOHTPOJISL PE3YJIbTATOB OOYUEHHsI O0YHArOIINUXCS C
3[IP sBisieTCsT METOA TOJMBAPHATHBHOIO JKCIIPECC-TECTUPOBAHHS C KOHCTPYHPYEMBbIMU
orBetaMH. Ero OTIMYMTENbHBIMM YepTaMH SBJSIFOTCS ONEPATUBHOCTb, BBICOKAsl CTEIEHb
UHMBUAYAIU3aLUN 3HAHUH, CPaBHUTEIBHO MAaJble 3aTPaThl BPEMEHH W TPyda Ha TPOBEPKY
OTBETOB OOYHAFOIINXCS.

Hna  obyuatrommxcss ¢ 3IIP BO3MOXHO u3MeHeHHe (OPMYJIHMPOBKH 3aJaHMN Ha
«TIOLIATOBYIO», — ajanTalWs MpPe;jaraeMoro OOydYaroIlieMycs TeCTOBOrO  (KOHTPOJIbHO-
OLIEHOYHOI0) MaTepuaja. HCIOJb30BAHUE YCTHBIX W NMHCbMEHHBIX HMHCTPYKLUMH, YIpPOINEHHUE
IUTMHHBIX CJIOKHBIX (POPMYJIMPOBOK MHCTPYKLHH, PELIeHHEe C OMOpoil Ha anropuTym, odpaser,
UCTIOJIb30BaHUE CITPABOYHON HMH(POPMALIHH.

INTAHWUPYEMBIE PE3VJIbTATBI OCBOEHHA YUEBHOI'O ITPEJIMETA «XUMWA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nenom pesynbrarhl ocBoeHust oOyqarommumucs ¢ 3I1P ydyeOHoro mpenmera «Xumusi»
NOJUKHBI COBIIQATh C pe3ysibTaTaMu MPUMepHOH padodeid mporpaMMbl OCHOBHOTO OOIIEro
obpazosanust. Hanbosnee 3HAUUMBIMU SIBJISIFOTCSI:

JIMUHOCTHBIE PE3YJBbTATHI:

MOTHUBALMS K OOYUEHUIO U LIeJIeHANPABICHHON O3HABATENIbHON e TETbHOCTH,

YCTAHOBKA HA OCMBICJIIGHHE JIMYHOTO OIbITa, HAOMIOAEHMH 32 XUMHUYECKHMHU
SKCIEPUMEHTaMU,

OpPHEHTALUs] Ha MPaBUJIa MHAMBHIYAJIBHOTO U KOJUIEKTHBHOTO O€30MacHOro MOBENEHHS
IIPU B3aUMOJEHCTBUH C XUMUYECKUMHU BELIECTBAMU U COCTUHEHUSIMU,

IpakTH4YeCKoe nu3ydeHue npodeccuii 1 Tpyaa pasIudHOrO poja, B TOM UYHCIIE HA OCHOBE
NPUMEHEHHsT U3y4aeMOro MPEeIMEeTHOTrO 3HaHUA (HarpuMep, Ja00OpaHT XMMUYECKOTO aHAIN3A);

YBa)KE€HHE K TPYAY U PE3yJIbTaTaM TPYAOBOU AESTEIbHOCTH,

FOTOBHOCTb K OCO3HAHHOMY IOCTPOCHHIO NAJbHEWINEH HHAWBHAYAJIbHOW TPACKTOPUH



o0pa3oBaHUsI Ha OCHOBE OpPHUEHTHPOBKHM B MHUpe Tmpodeccuii U npodeccHOHANTbHBIX
NPEANOYTEHUH, YBAXKUTEIBHOTO OTHOLIEHHS K TPYAY;

OCO3HAaHHE CBOETO MOBEAEHHs C TOUYKH 3PEHHs OMAaCHOCTU miu Oe3omacHocTH ans ceds
WJIH IJ1S1 OKPY KAOIUX;

OCHOBBI ~3KOJIOTHYECKOW  KYJbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
SKOJIOTUYECKOTO  MBIIUICHUS, TNPUOOPETEHHE OMNbITa 3KOJOTHYECKH OpPHUEHTHPOBAHHOU
NPAKTUYECKOHN NEeSITETbHOCTH B KM3HEHHBIX CUTYALIUSX;

OCO3HAHME IOCIENCTBUH M HENPHUITHE BPEIHBIX NMPHUBBIYEK (YHIOTPEONEHUS aJKOTOJ,
HApKOTHKOB, KYPeHHsI) M UHBIX (popM Bpena st Pr3HUECKOro U MCUXMUECKOrO 3J0POBbS;

NPUHATHE PEIIEHUN B *KM3HEHHOW CHUTYalliM Ha OCHOBE NEPEHOCAa MOJYYEHHBIX B XOAE
00y4eHHsI 3HAHUH B aKTYaJbHYIO CHTYaLIHIO, BOCMIOIHATH AeQUINT HHHOPMALNY,

TOTOBHOCTb OTOHMpaTh W HCIIONB30BATh HYXXHYEO HH(OPMAILIMIO B COOTBETCTBHH C
KOHTEKCTOM >KH3HEHHOHW CUTYaIHH.

METANPEAMETHBIE PE3YJIBbTATBI

Ogadenue ynugepcanbHplMu YHeOHbIMU HO3HAGAMETbHBIMU OCHCMEUAMU:

BBISIBJISITH TIPUYUHBI U CJICCTBUS TIPOCTHIX XUMHYECKUX SIBJICHUIL;

OCYIIECTBIISITh CPaBHEHHE, KJIACCH(YUKALMIO XHMHYECKHX BEINECTB IO 3aJaHHBIM
OCHOBaHHSM M KPUTEPHUSIM JJIs1 YKA3aHHBIX JIOTHYECKUX OMepaLuii;

CTPOHUTDH JIOTHUECKOE CYXKIAEHHE TII0CJe MPEeIBAPUTEIBHOIO aHalN3a, BKIFOYAOLIEe
yCTAHOBJIEHHE MPUIMHHO-CIIECTBEHHBIX CBSI3EH;

BBISIBJISITH Ne(ULMTHI HHYOPMALIMH, JAHHBIX, HEOOXOAUMBIX ISl PEIISHHUS TOCTABICHHON
3a/1a4y;

npeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHOTO BUA B IPyroi (Tabiauily B TEKCT H 1p.);

CO371aBaTh, MPUMEHITh U MPeoOpa3OBbIBATh 3HAKU M CHMBOJIBI, MOIEIH U CXEMbI IJIsI
peweHnst yueOHBIX 1 MO3HABATENBHBIX 33124 C MOMOIIBIO ME1arora;

C TIOMOILBIO Menarora MPOBOAUTh XHUMHYECKHI OMbBIT, HECJIOXKHBIH IKCIEPUMEHT, IS
YCTAHOBJIEHUs] OCOOEHHOCTEH OOBeKTa U3Y4YeHHs, MNPUYUHHO-CIENICTBEHHBIX CBsi3el W
3aBUCUMOCTEH 00BEKTOB MEKAY COOOI,

C TIOMOLIBIO TEJAarora Wil CaMOCTOSITENbHO (OPMYJIHPOBAaTh O0OOIIEHNsT U BBIBOJBI 110
pe3yJbTaTaM MpOBEACHHOTO HAOMIOACHNUS, OTIBITA,

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE XMMHUYECKHX MPOLIECCOB U MX MOCIEACTBUS,

UCKaTh Wi OTOMparh WHGOPMALMIO WM JaHHBIE M3 HCTOYHHKOB C y4YETOM
NPEINIOKEHHOH yueOHOH 3a/1a4H U 3aJaHHBIX KPUTEPUEB.

Ogadenue yrugepcanbHbLMU YHeOHIMU KOMMYHUKAMUBHBLMU OCHLCHBUAMU:

OpPraHM30BBIBATH yueOHOE B3aMMOAEWCTBHE B Tpymnmne (OmpenensaTs o0Iue LeiH,
pacrpenensaTh posii, JOTOBAPUBATHCS APYT C APYTOM U T. 11.).

C TIOMOLIBIO TeIarora WM CaMOCTOSITENIbHO COCTABIISITh YCTHBIE U MUCHbMEHHBIE TEKCTHI C
UCTIOJIb30BaHMEM MILTFOCTPATHBHBIX MATEPHAJIOB ISl BBICTYIUICHHUS NIEpeN ay IUTOpUeEH;

OPTraHH30BBIBATH YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JCATENbHOCTb C YUUTENEM H
CBEpCTHHKAMHM; paboTaTh MHIMBUAYAJIBHO U B TPYIIIE. HAXOIUTH OOIIee peleHne U pa3periaTh
KOH(JIUKTBI Ha OCHOBE COIJIACOBAHUS NO3MIMH W y4YeTa HHTEPecoB;, (POPMyIHPOBATH,
apryMEeHTHPOBAaTh U OTCTAHBATh CBOE MHEHUE;

OLIEHMBATh KA4eCTBO CBOEro0 BKJaAa B OOMIMH MNPOAYKT, MPUHUMATb U Pa3aCNsATh
OTBETCTBEHHOCTb U MPOSIBIISITH TOTOBHOCTD K MPEIOCTABJICHUIO OTYETA Mepe]] IPYIIOoH.

Ogadenue ynusepcanbHbLMU YHeOHIMU PeCYIAMUBHBLMU OCILCHBUAMU:

oOHapyxuBarh W (HOPMYIHPOBATH y4EOHYIO MpoOJieMy, OMNpeAeNsTh Lenb y4eOHOU
TeSTebHOCTH,

BJIAJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, MPHHATHUS PEIIEHUI U OCYIIECTBICHHS
OCO3HAHHOTO BBIOOPA B Y4eOHOH U TIO3HABATENIbHON AEATENbHOCTHY,

COOTHOCHTb CBOM IEHCTBHUS C IJIAHUPYEMBIMH PE3YJIbTaTaAMH, OCYLIECTBISITH KOHTPOJb



CBOEH HEATEeNIbHOCTH B IPOLECCe NOCTHXKEHUS Pe3ysbTaTa, ONpefessiTh CIOCOOBI NeHCTBUH B
paMKax TPEIJIOKEHHBIX YCJIOBHH U TpeOOBaHWA, KOPPEKTHPOBATb CBOM IEHCTBHS B
COOTBETCTBUH C U3MEHSIIOLICICS CUTyaluel,

NaBaTh a[JEKBATHYIO OLICHKY CUTYallUH U NPEeAJaraTh MjaH €€ U3MEHEHNS],

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPH pEeIleHNH yueOHOH 3a1a4m;

NOHMMATh MPHUYMHBL, TO KOTOPBIM He ObLT JOCTUTHYT TpeOyemblii pe3ysbTaT
IeATEIbHOCTH, ONPENENATh TO3UTUBHBIE H3MEHEHHUS M HalpaBJeHus, TpeOyromue nanbHenmen
padoTHI;

OCO3HAaHHO OTHOCHUTBCS K IPYrOMY Y€JIOBEKY, €r0 MHEHUIO.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJNbTATOB IO OCBOCHUIO OOS3aTENBHOTO CONEPIKAHMSA,
YCTAHOBJIEHHOTO JaHHOW NpPUMEpPHON pabodell NpOrpaMMON, BBIAENSIOT: HAayYHbIE 3HAHUS,
YMEHUSI M CHOCOOBI JAEWCTBUH, cneuududeckue st yuyeOHOro mpeamera «XUMES», BHIBI
IEATEIbHOCTH IO TMOJYYEHHIO HOBOT'O 3HAHUS, €ro HHTEPIpeTaluH, NpeoOpa3soBaHUI U
NPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaLIUAX !

. MPEACTABICHHE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBJIEHUN IPUPOADL,
NOHUMaHWe OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak o0JacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OO0Iel KyJbTyphl M MPAKTUYECKOH NESITENbHOCTH YEJIOBEKA B
YCJIOBHSIX COBPEMEHHOTO OOINECTBA, NMOHMMAaHHE MECTa XMUMUH CPEOu IPYTHX €CTECTBEHHBIX
HayK;

. BJIQJICHUE OCHOBAMH MOHSATUMHOIO amnapaTta U CUMBOJIMYECKOTO SI3bIKA XUMHUU
IUIL COCTaBJEHUsI (POPMYJ HEOPTaHWYECKUX BEINECTB, YPABHEHUH XHMHYECKHX peakiui (c
OMOpPOI Ha aNrOpUTM Yy4eOHBIX NEHCTBHII), BIaAEHHE OCHOBAMHM XMMHYECKOH HOMEHKJIATYPBI
(IUPAC u TpuBHMaJbHON) U yMEHHE HCIIONB30BAaTh €€ MU PELICHUs] y4eOHO-TTO3HABATEIbHBIX
3a/1a4 ¢ MOMOIIBI0 YYHUTEIS;, YMEHUE HCIIONIb30BaTh MOMEIH AJisl OOBSICHEHHS] CTPOEHHS aTOMOB U
MOJIEKYJI IO AJITCOPUTMY C ONOPOU HA ONPENEICHUS,

. MPEACTABJICHUE O CUCTEME XMMHUYECKUX 3HAHWM U YMEHHE C MOMOIIBIO YUUTENsS
MPUMEHATh CUCTEMY XUMHYECKUX 3HAHUM ISl YCTAHOBJICHHS B3aUMOCBS3EH MEXIY U3YYEHHBIM
MaTepHajoM U TpPH TOJyYEeHHUH HOBBIX 3HAHUH, a TakXKe B MPOLIECCE BBIMIOJIHEHUS y4eOHBIX
3a1aHui 1 pu padboTe ¢ ICTOUHUKAMH XUMHUYECKONH HHPOPMAaLINH, KOTOPast BKJIIOYAET:

BAKHEHUININE XUMHWYECKUE MOHATHUA. XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
MIPOCTOE U CJIOKHOE BELIECTBO, OJHOPOAHASI U HEOAHOPOAHAS! CMECh, OTHOCUTEJIbHBIE ATOMHAS U
MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIPHAs Macca, MOJISIPHBIA 00BbeM,
OKCHJ, KHCJIOTa, OCHOBAaHME, COJb (CpemHss), XUMHUECKas PEakLus, PEeaKUUHd COCTUHEHHS,
peaKIuu pPa3JIOKEeHUs, PEaKIUu 3aMEIIeHUs, pPeakiuu oOMeHa, TerioBod 3((eKT peakiuu,
5K30- M 3HAOTEPMHUYECKHE PEAKLUH, PACTBOP, MAaccoBas JOJ1 XUMHYECKOrO 3JIEMEHTa B
COeIMHEHUH, MAaCCOBasi N0Js1 U MPOLIEHTHAs KOHLIEHTPALMs BELIeCTBa B PACTBOpE, SIAPO aToOMa,
JNIEKTPUYUECKUH CJIOM aroma, aTOMHas OpOUTalb, pPagMyC aroMa, BAJIEHTHOCTb, CTEINEHb
OKUCJICHUSI, XHMHYECKasl CBs3b, OJEKTPOOTPULATEIBHOCTb, TMOJSIPHAsE M HENOJsIpHAs
KOBAJICHTHAsI CBsI3b, HOHHAS CBSA3b, METAJUIMUYECKAs CBSI3b, KPUCTAJUINYECKAS peLIeTKa (AaTOMHas,
MOHHAsI, METAJUTMYECKasi, MOJIEKYJISIpHAs), MOH, KaTHOH, aHWOH, JIEKTPOJIUT U HE JIEKTPOJIHUT,
SJIEKTPOJINTHYECKAsT  JUCCOLMALUS, peakimu ~ WOHHOro  OoOMeHa, OKUCJIUTEJIBHO-
BOCCTAHOBUTENIbHBIE PEAKLIMM, OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE,
3JIEKTPOSIM3, XHUMHYECKOE paBHOBecHe, oOparuMble W HeOOpaTUMble pPEaKLHH, CKOPOCTb
XUMHYECKOH PeakLIMH, KaTalu3aTop, npenaenbHo nomycrumast konueHTpauus (ITJAK), kopposus
METAJJIOB, CIUIABBIL,

OCHOBOIOJIATAIOIINE 3aKOHbI XUMHUU. 3aKOH COXpaHeHUs1 Maccel, Ilepnonndeckuil 3aK0H
J. 1. Menneneena, 3aK0OH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XHMHMM. AaTOMHO-MOJIEKYJISIDHAsE TEOpHUs, TEOpHsl  DBJIEKTPOJIUTHYECKOU



IUCCOLMALIMK, a TaKXke TIPEACTABICHUs] O HAyYHbIX METOJNAaX TIIO3HAHHUs, B TOM YHCIE
SKCIIEPUMEHTAIBHBIX M TEOPETHYECKHX METOAAaX HCCICAOBAHUS BEINECTB W H3yYSHHS
XUMHUYECKUX PEAKLU;

o NPEACTaBICHNE O MEPHOANYECKON 3aBHCUMOCTH CBONCTB XUMHUYECKUX 3JIEMEHTOB
(panuyc aToMma, 3JIEKTPOOTPULATENBHOCTD), MPOCTBIX M CIOXHBIX BEIIECTB OT IOJIOKEHUS
sneMeHTOB B llepmommueckoil cucrteme (B MajblX MNEPUOAAX M TJABHBIX IOATPYMIAX) U
3JIEKTPOHHOTO CTPOEGHUSI aToMa;, YMeHHE OOBSICHATb CBSI3b IOJIOXKEHUSI DJIEMEHTa B
ITepronuyeckoii cucTeMe C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHS] aTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsia siApa, o0Ilee YHCIIO 3IEKTPOHOB), PACTIPECICHHEM 3JIGKTPOHOB TIO
SHEPreTUYeCKMM  yPOBHSIM  aTOMOB TEPBBIX TpPeX NEPUOJAOB, Kalusl W KaJbLHS,
KJIacCU(UIINPOBATh XUMHUYECKHE 3JIEMEHTBHI C ONMOPON Ha ompeneneHus (PU3NIECKOro CMbICIA
U(PPOBBIX JAHHBIX EPUOANUECKON TaOIHUIIBI,

o yMEHHE KJIaCCHPHUUUPOBATh XMMUYECKHE 3JIEMEHTBI, HEOPIaHUYECKHE BEIIECTBA
U XUMHYECKHUE PEAKIMH C OMOPOH Ha CXEMBI, ONPEAETSITh BAJICHTHOCTb M CTEIIEHb OKHUCJICHUS
XUMHYECKHX 3JIEMEHTOB, BHJ XHMHUYECKOH CBS3M M THIl KPUCTAJUIMYECKOH CTPYKTYpbI B
COCAMHEHUSIX, 3apsii HOHA, XapakTep Cpeapl B BOAHBIX PAcTBOPAax BEINECTB (KHUCIOT,
OCHOBAHU ), OKUCIIUTEb U BOCCTAHOBUTEIb IO AJITOPUTMY yUeOHBIX AEHCTBUIA,

o YMEHHE XapakTepu3OBaTb C OMNOPOH Ha cXeMmy (QHU3NYeCKHe W XUMHYECKHe
CBOWCTBA TMPOCTHIX BEIIECTB (KUCIOPOZ, O30H, BOAOPOA, rpadur, amma3, KpPEeMHHUH, a3or,
dochop, cepa, xjop, HaTpui, Kamul, MarHUl, KaJbLWH, AJFOMUHUH, JKeJe30) U CIIOXKHBIX
BEIECTB, B TOM YHCIIE X BOIHBIX PacTBOPOB (BOJA, aMMHAaK, XJIOPOBOIOPOI, CEPOBOIOPOL,
OKCHIBI M TUAPOKCH Bl MeTaiyioB | - ITA rpynm, amomunus, meau (1), nunka, skenesa (11 u 111),
okcugel yriepopa (II u IV), kpemuus (IV), asora u dochopa (I u V), cepst (IV u VI),
CepHUCTas, CEepHas, a30TUCTasl, a30THas, (QocopHas, yrojbHas, KPEMHHEBAs KUCJIOTa U HX
COJIM); ONMHUCHIBATH C OMOPOH Ha IUIAH M KJFOUEBBIE CJIOBA; YMEHHE IPOrHO3UPOBATh M
XapaKkTeprU30BaTh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HMX COCTaBa U CTPOCHHS TIOCIHE
NPEABAPUTEIHLHOIO aHAJIM3a IO PYKOBOJACTBOM I€Iarora, IPUMEHEHHE BELIECTB B 3aBUCUMOCTH
OT MX CBOHCTB, BO3MOXHOCTb MPOTEKAHHUS XUMHUYECKUX MPEBPAIIEHUI B PA3IUYHbIX yCIOBHSAX,
BIMSHUE BEIIECTB U XHUMHUYECKHMX IPOLECCOB HA OPraHU3M YeJOBEKa M OKPYIKAFOIIYIO
NPUPOAHYIO CPeny;

. YMEHHE COCTaBJIATH MO oOpasly, cXeme, airopurMmy y4eOHbIX eHcTBHH
MOJIEKYJSIDHBIE M WOHHBIE ypaBHEHHs peakUuil (B TOM 4YHCJE PEaKIHid HOHHOro oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLMI), WUTIOCTPUPYIOLINX XHUMHYECKHUE CBOMCTBa
U3yUYEHHBIX KJIACCOB / TPYIIT HEOPTaHMYECKHUX BEIIECTB, a TaKXKe MOATBEPKIAOLINX
TeHETHYECKYIO B3aUMOCBSI3b MEXKAY HUMU,

o YMEHHE BBbIUUCIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAaccChl
BEIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHHNH, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpe, KOJMYECTBO BEINECTBA U €ro Maccy, 0OBEM ra3oB ¢ ONMOpoi Ha olmue (GopMyJibl,
yMEHHE TPOBOAUTH PACUEThl 10 YPABHEHUSM XMMHYECKHX PEAKLHI M HAXOAUTh KOJIUYECTBO
BEIECTBa, 00bEM U MAcCy PEareHTOB MM MPOAYKTOB PEAKIUH C OMOPOH Ha odpasel], alropuTM
y4eOHBIX TEHCTBHIA,

o BJIaJICHHE OCHOBHBIMU METO/IaMHU HAy4YHOTO MO3HaHUs (HaONoAeHNe, H3MEPEHHeE,
SKCIIEPUMEHT, MOJIEIMPOBAHUE) MPU M3YYSHUU BEIIECTB U XMMHUYECKHUX SIBICHHH C OMOpPOH Ha
anroput™M yueOHBIX NEeHCTBHIA; yMeHHe chOpMyJIupoBaTh NpodieMy U MPEIIOKUTH MyTH €
pelmeHnss ¢ TIOMOLIBIO TI€Jarora, 3HaHHE OCHOB Oe30macHOi padoThl C XHUMHUYECKHIMHU
BEIECTBAMH, XUMHUYECKOH IMOCYI0H 1 1a00paTOpHBIM 00OPYIOBAHUEM,

o HAJIMYYE MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHHS CIENYIOIINX
XUMHYECKHX HKCINEPUMEHTOB IO PYKOBOICTBOM VUUTENS ¢ 0OCYKACHHEM IUTaHa pabOThI UIIH
COCTaBJIEHHEM TaOJIHLIbL:

U3y4YeHHE U OMUCcaHne (PU3NUECKUX CBOICTB BEINECTB,



O3HAKOMJICHUE C (PU3UUECKHUMHU M XUMHYECKUMH SIBJICHUSIMH;

OTIBITHI, MJUTFOCTPHUPYIOIIKE MPU3HAKU MPOTEKAHUS X UMHUYECKUX PEaKLHIA;

U3yUYeHHE CIIOCOOOB pa3AeNeHHsI CMeCeH;

NOJIy4€HHE KUCIIOPOa U U3yUEHHE €rO CBOKHCTB,

NOJIy4€HHE BOAOPOA U U3yUEHHE €ro CBOKCTB;

MOJIy4€HHUE YIIIEKHCIIOTO ra3a M U3yueHHe ero CBOWCTB,

NOJIy4eHHE aMMHaKa 1 M3YYEeHHE ero CBOWCTB,

MPUTOTOBIIEHHE PACTBOPOB C OIPENENIEHHONH MacCOBOH I0JIEH paCTBOPEHHOTO BEIIECTBA,

HCCIIEIOBAHHNE U OMUCAHNE CBOMCTB HEOPTAHUUECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

NpUMEHeHHe WHANKATOpOB (JlakMyca, MeTWwiopawxka u  (eHondpTanenHa) s
OTIpPeNeNICHUs XapaKTepa CPeabl B paCTBOPAX KUCIOT U IIEJIOUEH;

U3yUYEHHE B3aMMOJECHCTBHSI KHCIIOT C METAJJIAMH, OKCHJIAMH METAJIJIOB, PACTBOPHUMBIMH U
HEePacTBOPUMBIMU OCHOBAHUSIMH, COJISIMH,

NOJTyYeHHEe HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OHOTO METajlIa IPYTUM U3 PacTBOPA COJIH,

uccienoBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHIOB AMFOMHHUS U LIHHKA,

pelIeHne SKCIePUMEHTANbHBIX 3a1a4 1Mo TeMe «OCHOBHBIE KJIACChI HEOPTraHHMYECKUX
COEIUHEHUY,

pelLIeHre 3KCIEPUMEHTAIBHBIX 33/1a4 110 TeMe « DIEKTPOIUTHIECKAs! TUCCOLMALIUSY;

pelIeHHe SKCIePUMEHTANbHBIX 3a7ad mo TeMe «BakHeidinmne HemeTamabl U HX
COEIMHEHUS;

pelIeHHe SKCIEePUMEHTANbHBIX 3amad  mo Teme «BakHelilnme MeTaiuibl M UX
COEIMHEHUS;

XUMHUYECKHE OSKCIEPUMEHThI, WUIIOCTPUPYIOIINE TMPH3HAKA TMPOTEKAHUS pPeaKLHi
MOHHOI'0 OOMEHa;

Ka4eCTBEHHbIC PEAaKLMH Ha MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HOHBI XJIOPHI-,
Opomun-, nogun-, cyiabdar-, hocdar-, KapOOHAT-, CHITUKAT-AaHUOHBI, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHWUSI, MarHUS, KaJIbLIUs, aTFOMHUHUS, Jkene3a (2+) u xxenesa (3+), meau (2+), uuHKa,;

YMEHUE MPEICTABISATh PE3YJbTAThl HKCIEPUMEHTa B (pOpME BBIBOAOB, IOKA3aTEJbCTB,
rpad)MKOB U TaOJHI U BBISIBIISATH SMIHUPHYECKHE 3aKOHOMEPHOCTH;

o BJIaZICHHE MpaBuUiIaMu O€30MacHOro OOpaIleHusl C BELECTBAMH, HCIIONb3YEMBIMH
B IMOBCEIHEBHOHN JKM3HHM, a TaKXKe MPaBHJIAMH IOBEICHUS B LEJsAX COepEeKeHHs 3[0pOBbs U
OKpY>KaroIlel NPUPONHOW Cpeabl, NMOHMMaHHe Bpena (OMacHOCTH) BO3MEHCTBHSI HAa JKUBBIE
OpPTaHU3MBbI OIPEIENICHHBIX BEINECTB, a TaKXKe CIHOCOOOB YMEHBIICHUS M NMPEAOTBPALICHUS HX
BPEOHOIO BO3MEHCTBUS, NMOHWMAHHME 3HAYEHHs XUPOB, OEJKOB, YIJIEBOIOB Ui OpraHU3Ma
YeJIOBEKa;

o BIaJICHNE OCHOBAMH XHMHUYECKOH TIPAaMOTHOCTH, BKJIIOYAKOIIEH yMEHHe
NPaBHJIBHO HCIIOJIb30BATh M3Y4YEHHBIC BEINECTBA M MaTepHajbl (B TOM 4YHCJE, MHHEpaJbHbIC
ynoOpeHus, MeTaJulbl W CIUIaBbl, MPOAYKTHI MepepabOoTKH MPUPOOHBIX HCTOYHUKOB
yIJeBONOpoAOB (yrisi, TPUPOTHOTO Tasza, HepTH) B OBITY, CEITBCKOM XO3SICTBE, Ha
NPOU3BO/ICTBE; YMEHHE TPUBOAUTH MPHUMEPbI MPABUIIBHOTO HCIIOIb30BAHMS H3YYEHHBIX BEILIECTB
U MaTepHAaJIOB,

o yMEHHE YCTAHABJIUBATb CBS3H MEXIy peajbHO HAOIIOJAEMBIMH XUMHYECKUMHU
SIBJICHUSIMM M TIPOLIECCAMH, MPOUCXOISIIUMH B MAaKpO- U MHUKPOMHUpPE, OOBSICHATH MPUYHHBI
MHOroo0pasusi BEIIECTB, YMEHHE HHTErPUPOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUSMH IPYruX
yueOHBIX PEAMETOB C MOMOIIBIO MEIArora,;

o npencraBieHne o cdepax nNPoPeCcCHOHANTBHON IESITENbHOCTH, CBSI3aHHBIX C
XUMHEH 1 COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha TOCTH)KEHHSX XUMHYECKOH HAyKH;
HaJM4Yue ombiTa padoThl € Pa3IUYHBIMA HCTOYHMKAMH HMHPOpPMALMHU TO XUMHH (HAY4YHO-
NOMTYJISIPHAS JINTEPATypa, CIOBApH, CIPABOYHHUKH, HHTEPHET-PECYPChI) C OMOPOH HA AJITOPUTM:



YMEHUEC 00BEKTHBHO OLICHUBATDb I/IH(I)OpMaLII/II-O O BCHICCTBAX, UX [MPEBPALICHUAX U
MPAKTUYCCKOM MMPUMECHCHUU.

TpeGoBaHus1 K NpeAMETHBIM pe3yJIbTATAM OCBOEHHS Y4eOHOro npeamMera «XHMHSDY,
pacnpenejieHHbIE M0 roAaM 00y4eHus

PesynbraTel o rogam GOpMYJTUPYIOTCS 1O MPUHIUITY AOOABJIEHUS HOBBIX PE3yJIbTATOB
OT roga K roay, y>K€ Ha3BaHHBIC B MPEAbIAYIINX IroAax MO3ULKUH, KaK MPaBUJIO, JOCJIIOBHO HE
MOBTOPSIFOTCS, HO YYHUTBIBAIOTCS (Pe3yJbTaThl OYEPEAHOrO Toja MO YMOJYAHUIO BKIHOYAOT
Pe3yJIbTAThI MPEABIAYIINX JIET).

8 KUIACC

pacKpbIBaTb CMBIC OCHOBHBIX XMMMYECKHUX IMOHATUH: aToOM, MOJIEKYyJa, XUMHUYECKUH
3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEINEeCTBO, CMeChb (OOHOPOAHAs U HEOAHOPOMHAs),
BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAas M MOJEKYJspHas Macca, KOJUYEeCTBO BEIeCTBa, MOJIb,
MOJISIpHAasi Macca, MaccoBasi AOJA XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJIPHBIA OOBEM,
OKCHJ, KHCJOTA, OCHOBAHHE, CONb, 2JIEKMpPOOMPUYAMETbHOCH., CTeNeHb OKHCIICHIS,
XUMHYECKasi peakUusi, KIacCu(pUKALMs pPeakUni: peakUuu COCOMHEHUS, PEaKLUU Pa3JIOKEHHs,
peakuuy 3aMeIleHus], peakui 0OMeHa, 5K30- U SHAOTEPMUYECKHE PEAKLINU; Men060t s¢hpexm
peakyuu; SAPO aTOMa, O3JIEKTPOHHBIA CIOH aroma, aToMHas oOpOWTallb, pamuyc arToma,
XUMHUYECKasl CBAA3b, MOJSIPHAsl U HEMOJIApHAsl KOBAJIEHTHAasl CBsI3b, MOHHAS CBsI3b, MOH, KATHOH,
aHMOH, PacTBOP, MAacCOBast AOJIsI BeLlecTBa (MPOLIEHTHAsE KOHIIEHTPALIUS) B PACTBOPE;

WLTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. M. 1) U MPUMEHSTH
STHU NOHATHSA MPU ONMMCAHUU BELIECTB U UX MpeBpallleHnH;

UCTIONB30BAaTh XMUMUYECKYI0 CHMBOJIMKY [UJIsl COCTaBJIEHUs (OPMyJ  BEINECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHYECKUX PEaKIUii, 3JIeKTPOHHOro OajaHca,

ONpeNeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OHMHApHBIX COEAMHEHUSX, CTEIEHb
OKHCIICHHsI JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX C ONMOpPOW Ha ONPEAENCHHs, B TOM YHCIE
CTPYKTYpPUPOBaHHbIE, MPHUHAJIEKHOCTh BELIECTB K OMNPENENEHHOMY KJIAcCy COEAMHEHUN MO
dbopmyaM; BUA XUMHUYECKON CBSI3U (KOBAJICHTHASI U MOHHAs) B HEOPTaHMUECKUX COCIMHEHUSX

UMEThb MpPEACTaBIIEHHE O CHCTeME XMMMYECKUX 3HaHHUM, yMeTb C MOMOILBIO YUMUTENs
MPUMEHATb CUCTEMY XUMHUYECKUX 3HAHUH, JJIs1 YCTAHOBJIEHUs] B3aUMOCBS3U MEXAY U3yUEHHBIM
MaTepHajoM M TpPHU TOJNYyYeHWH HOBBIX 3HAHWUN, a Takxke npu padoTe ¢ HCTOUHHUKAMHU
xumuyeckor nHpopMarmu. OpPHEHTHPOBATHCS B MOHATHSIX M ONEPUPOBaTh UMH Ha 0a30BOM
yPOBHE, IPUMEHSITH ITPH BBIMOJIHEHNH YUeOHBIX 3a1aHUH U PELICHUN PACYETHBIX 3a/1a4 C OMOPOH
HA QJITOPUTM Y4eOHBIX ACHCTBUI W3yUEHHBIE 3aKOHBI M TEOPUH: 3aKOH COXPAHEHHUS MAaCCHI,
Ilepuoanueckuii 3axon .M. Menneneesa, 3akon nocmosancmea cocmaea, 3aKOH ABOraupo,
aTOMHO-MOJIEKyJsipHast Teopus. COOTHOCHTH OOO3HA4YEeHHs, KOTOpPbIE HMMEIOTCS B TabiuLe
«llepuoanueckas cucrema xumuueckux osjeMeHtoB /[ M. MeHnneneesay ¢ 4YHCIOBBIMHU
XapaKTEPUCTHKAMH CTPOSHHMs aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsn sinpa, odriee
YHCJIO 3JIEKTPOHOB U pacTpeNiesIeHNne UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATb XMMHUYECKHE 3JIEMEHTBI, HEOPTaHUYECKHE BEINECTBA, XUMHUECKHE
peakuuu (1o YHMCIy M COCTaBY YYaCTBYIOIIUX B PEAKLUHU BELIECTB, IO TEIUIOBOMY 3P QeKTy, 1mo
U3MEHEHUIO CTETIEHU OKHUCJICHUS] XUMHUECKUX 3JIEMEHTOB) C OIOPOH HA CXEMBI,

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XWMUYECKHUE CBOWCTBA BEMIECTB PA3IMYHBIX
KJIaCCOB, IMOATBEpXKJas OMHUCAaHUE MPUMepPaMU MOJIEKYJSIPHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKLUN ¢ OOPOH Ha CXEMBI,

MIPOrHO3MPOBaTh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HUX COCTaBa U CTPOEHUS,;
BO3MO)KHOCTH TPOTEKaHMs] XHUMHUYECKUX IPEBpalLleHUil B pa3JUYHbIX VYCJIOBUAX IOCHE

% 371ech U Aaee KypCHBOM 0003HAYAOTCS IIAHHPYEMBbIC TIPEAMETHBIC PE3Y TbTAThI, KOTOPHIC MOTYT ObITh
TMOTCHITMAIBHO TOCTUTHYTHI 00y4arommMcs ¢ 3[1P, HO He ABILTIOTCS 0043aTCIbHBIMH.



NPEABAPUTEIBHOTO OOCYKIEHUS C IENarorom,

BBIYUCIISITD OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
TOJI0 XUMHYECKOTO 3JIEMEHTa 0 (hOopMyJie COETUHEHHST, MACCOBYIO JIOJIO BEIECTBA B PACTBOPE;
MPOBOIUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOH PEAKLIUHU C OTIOPOI Ha aJITOPUTM,

NPUMEHSITh OCHOBHBIE ONEPALH MBICIUTENIbHON NEesITeNbHOCTH — aHAIM3 W CHHTE3,
cpaBHeHHe, 00O0OLIeHWe, CUCTeMaTH3alus, KJIaCCU(UKALMs, BBIABICHHE IMPUIHHHO-
CJIEZICTBEHHBIX CBSI3€H — JJIsl N3yUEHUs] CBOHCTB BEINECTB M XUMHUYECKUX PEAKIHI; eCTECTBEHHO-
HAy4Hble METONbl TO3HAaHUS — HaONIOAEHUE, W3MEpEeHHe, MOMACIHPOBAHUE, SKCIEPUMEHT
(peanvmsiii U MyiCIeHHbIE) TIOJ PYKOBOICTBOM IEArora,

CIEOBaTh TpaBWJIaM TIOJb30BAHMS XHMMHYECKOH TOCYyZod U J1abopaTOpHBIM
o0opynoBaHHEM, a TaKXe TMpaBmiiaM OOpalleHusl C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKUHUSMH [0 BBITOJHEHUIO J1a0OPATOPHBIX XHUMHYECKHX OIBITOB MO TMOJYYEHHUID U
coOMpaHni0 Tra3000pa3HBIX BEUIECTB (BOIOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpeAeNEHHON MacCOBOM JAOJied PACTBOPEHHOIO BEINECTBA, IUIAHUPOBATbH W MPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTBI MO PACMO3HABAHUIO PACTBOPOB INEJIOYEH M KHCJIOT C MOMOIIBIO
WHANKATOPOB (JTakMycC, (peHOoNPTATeHH, METHIOPAHK U Jp.), TIOATBEPKAAOIUX KAa4eCTBEHHBIH
COCTaB HEOPraHMYECKUX BEIIeCTB (KAYECTBEHHBIE PEAKUUU HAa HMOHBI) TOJ PYKOBOACTBOM
nenarora.

9 KJIACC

PAaCKpBIBATh CMBIC OCHOBHBIX XHMHYECKHMX TOHSITHHA. XUMHYECKUH 3JEMEHT, aTOM,
MOJIEKYyJIa, WOH, KAaTHOH, AaHHOH, IPOCTO€ BEIIECTBO, CJOXHOE BEIIECTBO, BAJEHTHOCTD,
3NEKTPOOTPHULIATEIBHOCTb, CTEMEHb OKUCJIEHUs, XMMHYECKas pPeakLus, XUMHYECKas CBs3b,
mennoeoil s¢hghexm peaxyuu, MONb, MOJSIPHBI 00BEM, PacTBOP; HJIEKTPOIHUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTUYECKAs AUCCOLMALMS, PEAaKUMH HOHHOTO OOMEHA, KaTajH3aTop, XUMUYEecKoe
pasnosecue, obpamiumvie U HeOOpaAMUMbIE peaKyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKHCIUTENb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIIHS,
amM(pOTepHOCTh, XUMHYECKas CBA3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas), KPUCTALTHIECKas
peweéTKa, KOppo3us Memanios, CHiassl;, CKOPOCHb XUMUYECKOU peaxyu, TPeaeNbHO
nonycrumas koHuertpanus (I1J1K) semmectsa,;

WITFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. M. 1) U MPUMEHSTH
STH TOHSITUS TIPU ONMCAHUY BEINECTB M UX MPEBPAILEHHI;

UCTIOJIB30BATh 3HAKU U CHMBOJIBI U (PUKCAIMU PE3YJIbTATOB HAOMIOAEHHH, COCTABICHUS
dopMyT BeIIECTB W YpaBHEHMH XWUMHUYECKHUX pEAKLUWH, 3alUCH MAaHHBIX YCJIOBHH 3aaad.
Ucnonp3oBarh o0O03Ha4YeHus1, wumerommecs B Ilepuonudeckolt cucteme wu  Tabiwme
PacTBOPUMOCTHU KUCJIOT, OCHOBAHHI U COJIEH B BOJE AJIs1 BBIMIOJHEHUS 3a1aHUM.

OTIPeNeNATh BaJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKHUX 3JIEMEHTOB B COSIMHEHHSX
Pa3NIMYHOTO COCTaBa, NMPHHAIJICKHOCTh BEIIECTB K ONPEACNEHHOMY KJACCy COEAMHEHUH ¢
OMOpPOl Ha OIpeneNeHus, B TOM 4YHCIE CTPYKTYPUPOBAHHBIE, BHIbl XHMHYECKOH CBSI3U
(KOBaJIeHTHAs, WOHHAs, METAIMYECKas) B HEOPraHMYECKUX COCOUHEHHUSX, 3apsii HMOHA IO
XUMHYECKOH (OopMyJie; XapakTep Cpeabl B BOAHBIX PAacTBOPaX KHUCIOT U LIENOYEH, mun
KPUCMAAIUYeCKOM peuémKl KOHKPEMHO20 6eujecmea

packpeiBaTh cmbicia Ilepuoanueckoro 3akoHa [[.M. MeHneneeBa u J€eMOHCTPUPOBATH €0
NIOHUMAaHUE:. ONUCHLIBAMb U Xapaxkmepuzoeams Tabmuunyo ¢opmy llepuonmueckoil cucTemMbl
XUMHYECKHX 3JIEMEHTOB. Pa3fMuaTh MOHSATHS «IJaBHas nmoArpynna (A-rpynma)» u «moOovHast
noarpynna (b-rpynma)», maneie u OonbIINEe MEPUONBL, COOMHOCUMb OOO03HAUEHUs], KOTOPBIE
UMEIOTCS B TMEPHOAMYECKON TaOnuIle, C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsif sAapa, odliee YHCIo SJIEKTPOHOB U paclpenesieHHe Ux
MO DBJIEKTPOHHBIM CJIOSIM);, OOBACHAMb O0IHe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOHCTB
XUMHYECKHIX 3JIEMEHTOB U MX COEAMHEHHUH B IpeAeax MaJIbIX IEPUOIOB U IIABHBIX MOATPYIII C
y4€TOM CTPOEHUS HX aTOMOB,;



KJIACCU(UIIUPOBATh XMUMHUYECKHE 3JIEMEHTBI, HEOPTaHUYECKHUE BEINECTBA, XUMHUYECKUE
peakuuu (1o YHCIy M COCTaBY YYAaCTBYIOIIUX B PEAKLUHU BELIECTB, IO TEIUIOBOMY 3P QeKTy, 1mo
U3MEHEHUIO CTETICHEH OKHUCIICHUS] XUMHUYECKUX 3JIEMEHTOB) C ONOPOI HA CXEMBI,

XapaKTepU30BaTh (OMUCHIBATD) OOIIHE U CrIEIU(PUIECKIe XUMUIECKHE CBONCTBA BEIIECTB
PA3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIHHA C OMOPOH Ha CXEMBL,

COCTaBJISITb YPABHEHUS 3JIEKTPOJUTHUECKOW NUCCOLUALWN KHUCJIOT, LIENO4Yed U CONEH;
NOJIHBIE W COKpAILIEHHbIE YyPAaBHEHHMs pPEAaKIMi HOHHOTO OOMEHa, YPaBHEHUS pPEaKIHi,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETHUECKON CBS3M MEXKAY BEIIECTBAMH Pa3IUYHbIX
KJIaCCOB,

PacCKpbIBaTh CYLIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA MOCPEICTBOM
COCTABJIEHHSI HJIEKTPOHHOTO DallaHCa 3TUX PEaKLIHIA;

MPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS; BO3MOKHOCTH
NPOTEKAHUSI XUMHUYECKUX MTPEBPAIIEHHUH MTOCIIE MPEIBAPUTENBHOTO 00CYKACHNUS C IEAaroroM,

BBIUUCIISATE OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB; MAcCCOBYIO
TOJTI0 XUMHYECKOTO 3JIEMEeHTa 110 (hopMyJie COETUHEHHUS; MACCOBYIO OJO BEIECTBA B PACTBOPE;
MPOBOIUTH PACUETHI [0 YPABHEHHIO XUMHUYECKON PEAKLIUU C OTIOPOI Ha aJITOPUTM,

CIEOBaTh TpaBWIaM TIOJb30BAHMS XMMHUYECKOH mocynod ©  JabopaTopHBIM
o0opynoBaHHEM, a TaKXe TMpaBmiiaM OOpalleHusl C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSMH T10 BBINOJHEHUIO Ja0OPATOPHBIX XHWMHYECKHUX OINBITOB MO TMOJNYYEHUIO U
coOupaHmIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO ra3a),

NPOBOIUTH PEAKIMH, MOATBEPKIAOIINE KAaYeCTBEHHBIH COCTaB PA3JIMYHBIX BEINECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJOPUA- OpOMHUA-, HMOAHI-, KapOoHaT-, ¢ocdar-, cuiImkar-,
cynbdar-, THIPOKCHUA-UOHBI, KATHOHBI AaMMOHHS M HOHbI H3yYEHHBIX  METAJJIOB,
NPUCYTCTBYIOLIHNE B BOIHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

NPUMEHSITh OCHOBHBIE OINEPALUN MBICIUTENbHONW NESTENbHOCTH — aHAIM3 W CHHTE3,
cpaBHEeHHE, 00OOILIeHNe, CUCTEMATH3AIIHIO, BBIIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eH — Ui
U3YYEHHUS] CBOWCTB BEILECTB M XUMHUYECKUX PEAKLHiA; €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS —
HaOMoAeHNe, U3MEPEHNE, MOJESITNPOBAHHIE, SKCIIEPUMEHT (PealibHbIH M MBICJICHHBIH).
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