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[TOACHUTEJIBHAA 3AIINCKA

PabGouas mnporpaMma 1Mo XuUMUH [JIs1 OOy4YalOIIMXCS C  3aJEPIKKOU
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHusl cOCTapjieHa B cooTBeTcTBUM ¢ DenepanbHbIM TOCYIapCTBEHHBIM
oOpa3oBaTeIbHBIM CTAHIAPTOM OCHOBHOrO obOmiero ob6pazoBanust ([lpukas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBoM  toctuiuu  Poccuiickoit  ®enepanun  05.07.2021 1., per
Homep 64101) (manee — ®I'OC OOO), IIpumepHO aganTUPOBAHHON OCHOBHOM
o0Opa3oBaTeIbHON MTPOTPAaMMOI OCHOBHOTO OOIIEro oOpa3oBaHus 00yYarOIIMXCS C
3aiepkkor ncuxudeckoro pazsutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoit
pabodeit mporpamMmbel ydyeOHOTO mpenmera «Xumus» (0a30BBI  YPOBEHB),
[IpumepHOI TporpaMmMoi BOCIHUTAHUS O0yYaroIUXCs MPU NOJTYYEHUH OCHOBHOTO
oOmiero oOpa3oBaHUs, C YYETOM pacCHpeleNIeHHbIX M0 KjaccaM MpOBEPSIEMBIX
TpeOOBaHMUII K pe3ylbTaraM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MpOrpaMMbl
OCHOBHOTO 00111€eT0 00pa30BaHMsI U JJIEMEHTOB COACP)KAHUS, MPEICTABICHHBIX B
VYHuBepcanbHOM Konudukatope 1no xumuu, KoHuenuu npenopaBaHusi y4eOHOTO
npenMera «XUMHS», B 00pa3oBaTelIbHBIX OpraHuzanusx PO, peanusyrommx
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMBI.

OO01mas XxXapakTepuCTHKA y4eOHOIro npeamera « XuMus»

VYyeOublii npeagMer «XUMHS»  BXOAUT B NPEIMETHYIO  00JIacTh
«EcTecTBEeHHOHAayYHbBIE  NpEeaMETB». B cHCTEME  €CTECTBEHHOHAy4YHOTO
o0pa30BaHUs XUMUS KaK YUEOHBIN MPEAMET 3aHUMAET BaXKHOE MECTO B MO3HAHUU
3aKOHOB NPHUPOAbI, (HOPMUPOBAHUHM HAYYHON KAPTUHBI MUPA, CO3JAHHUH OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOAUMBIX JUIsi TOBCEIHEBHOW JKW3HHM, HaBBIKOB
3I0pOBOro M 0Oe30macHOro MJisg 4YeJoBeKa M OKpyKawlled ero cpenbl oOpaza
YKU3HM, & TAK)KE B BOCIIUTAHUH 3KOJIOTUYECKON KYJIBTYPBI.

YcnemHocTh M3y4eHUsT XHMHMHM CBSI3aHA C  OBJAJACHUEM XUMHUYECKHM
S3BIKOM, COOJIIOJIGHMEM TMpaBWi Oe30MacHOM pabOThl TPU  BHINIOJHEHUU
XUMHYECKOTO DJKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBS3€H XUMHUHU C
JPYTMMU IIPEIMETaMHU IIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW W OPraHUYECKOM
xumuu. ['maBHOW uzaeel mporpaMMbl SBISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA
OMOPHBIX 3HAHUHN MO XMMHH, BEIPAXKEHHBIX B ()OPME, COOTBETCTBYIOIIEH BO3pacCTy
00y4Yarommxcst 1 uX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSM.

B comepxanum HaHHOTO Kypca MPEACTABIEHbI OCHOBOIIOJATraroIIne
XUMHUYECKUE TEOPETUYECKUE 3HAHUS, BKIIFOUAOLIME U3YYEHUE COCTAaBa U CTPOCHUS
BEILIECTB, 3aBUCHMOCTH HMX CBOWMCTB OT CTPOCHHS, MPOTHO3UPOBAHUE CBOWCTB
BEIIECTB, MCCIICIOBAHUE 3aKOHOMEPHOCTENM XMMHUYECKHUX MNPEBPALICHUNA U IyTEH
YIPABJICHHS UMH B LEJISIX [TOJIYYEHUS BELIECTB U MAaTEPUAIIOB.

TeopeTudecKkyr0 OCHOBY M3y4E€HHUSI HEOPraHMYECKOM XHMHHU COCTaBJISET
aTOMHO-MOJIEKYJIsIpHOe yueHue, llepmomnueckmin 3akon JI.MI. MenneneeBa c¢
KPaTKMMH CBEIECHHUAMM O CTPOCHMHM aToMa, BHJAX XUMHUYECKON CBS3H,
3aKOHOMEPHOCTSX NMPOTEKAHUS XUMUYECKUX PEAKIU.



B wusydyenuum Kypca 3HauMTedbHAas POJb OTBOJUTCS XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U Ja0OpaTOPHBIX padOT, OMMCAHMIO
pE3yJIbTaTOB YYEHHUECKOIO DJKCIEPUMEHTA, COOJIIOJICHUI0O HOPM M IpaBUil
0e3omacHol pabOThl B XUMHYECKOH J1a00paToOpuu.

Peanuzanuss paHHOM mOporpaMMbl B Ipolecce OOydeHUs MO3BOJIUT
oOyuatomumcsi ¢ 3IIP ycBOUTh KiItO4EBbIE XUMUYECKUE KOMIIETEHIMU U IMOHSIThH
POJIb ¥ 3HAUEHHUE XUMUHU CPEIIU APYTUX HAYK O IPUPOJIE.

N3ydyeHne XuMHuH CriocoOCTBYET (GOPMHUPOBAHHIO Y O0YUAIOIIUXCSI HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIECHAYYHBIX METONOB (HaOIIOAEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE), OCBOCHHUIO TPAKTUYECKOTO IPUMEHEHNS HAYYHBIX
3HAHMI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBA3SIX C npeameTamu « OKpyKaromui
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u GopMupyer
KOMIETEHIINM, HEOOXOMuMBbIe [JIsl TPOAODKEHHs 00pa3oBaHusi B 00JacTU
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuM CHocoOCTByeT pa3Butuio y oOyyatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXE€HHUs, (PYHKIMOHAIBHONH TIPAaMOTHOCTH, YMEHUS
BOCHPHUHUMATh U KPUTHUUYECKHU aHAIU3UPOBATh MH(POpPMAIIHMIO, IPEICTABICHHYIO B
pa3nuuHbIX (popmax. 3HAUMMOCTh NpeaMeTa s Pa3BUTUS  KUZHEHHOU
KoMIleTeHIMK  oOyuaromuxcst ¢ 3[IP  3aknrouaeTrcs B yCBOGHMH OCHOBBI
XUMHYECKUX 3HAHUM, HEOOXOJUMBIX [Jsi TOBCEIHEBHOM JKU3HU; HABBIKOB
3I0pOBOTO0 M 0€30MacHOro JUisl 4YelOBeKa M OKpY)Kalollel ero cpenbl oOpasza
XKU3HH; (POPMUPOBAHUU IKOJIOTHYECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaet copepxaHue oOydeHHs NpeaIMeTy « XUMUS» C YUETOM
0coObIX oOOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3I[IP. Osnaaenue
y4€OHBIM MPEIMETOM «XHMHS» MPEICTABISAECT ONPEIEIECHHYI0 TPYAHOCTh MJIs
oOyuatomuxcst ¢ 3[IP. D10 cBS3aHO C OCOOEHHOCTSMHM  MBICIUTEILHON
NESTEIIbHOCTH, TMEPUOJUYECKUMHU KOJIEOaHUSMU BHHMMAHUSA, MaJbiM OO0BEMOM
namsTH,  HEJOCTaTOYHOCTbIO  OOINEero  3amaca  3HaHUM,  TMOHUXEHHBIM
M03HABaTEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOr0 Pa3BUTHS.

JIJist ipeotosieHnst TPYJHOCTEH B M3YYEHUH y4eOHOro mpeamera «XuMus»
HeoOxoaMMa anjanrtanus o0beMa U XapakTepa ydeOHOro Marepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOyYarolIMXcCs, Y4YeT HX
OCOOCHHOCTEW pAa3BUTHS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX MU
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHHE U3y4YaeMOro MaTepuania.

[Ipy u3ydyeHHH XUMUU HEOOXOJMMO OCYUIECTBISTh B3aMMOJEHUCTBHE Ha
MOJIMCEHCOPHOUN OCHOBE.

Teopetnuecknii  maTepuan  PEKOMEHAYETCd  M3y4yaTb B IIpolecce
MPaKTUYECKON JESTeNIbHOCTU. BO3MOMXHO BBIJIEJIEHUE OTIEIbHBIX YPOKOB Ha
pelieHne 3aa4 B CBSI3M CO CJIOKHOCTBIO aHalim3a TekcTa odyuarommmucs c¢ 3I1P.
Opranuyeckoe €IWHCTBO MPAKTUYECKOM W MBICIUTENIBHON  JeSATEIbHOCTH
oOyyaroluxcss Ha YpOKax XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOGHHIO Oa3MCHBIX XUMHUYECKHX 3HaHUUW W ymeHuil. Ocoboe BHUMaHUE NpU
U3YYEHUU XUMUU YIEJSETCS U3YUYEHUIO «CKBO3HBIX» MOHATUH U (POPMHPOBAHUIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.



Heau u 3axa4n U3ydeHus y4eOHOro npeamera « XMMH»

Obwue yenu u3ydyeHuss yd4eOHOro mnpenMera «XUMHS» MPEICTaBICHbI B
[TpumepHOil pabouell mporpaMMme OCHOBHOro oOmiero oOpa3zoBaHus. OHu
aKTyaJIM3UPOBAaHbl C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHMsI, HAIIPaBICHHOCTH OOYy4YeHMs Ha pa3BUTHE M CaMOpPA3BUTHE
JUYHOCTH, (POpMHUpOBaHHE €€ MHTEIJIEKTA U 00IIel KyabTypbl. OOyUueHHEe YMEHUIO
YUUTBCS U IPOAOIIKATh CBOE 00pa30BaHME CAMOCTOSITEILHO B HACTOSILEE BpeMs
SBIISICTCSL OJHOW M3 BaKHEMIUX (DYHKUIUH y4eOHBIX MPEIMETOB, B TOM YHUCIE U
«XuMUN».

s obyuaroruxcs ¢ 3I1P, Tak ke, Kak U JUis HOpPMAaTUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYK  OOpa3oBaTeiIbHYI0  IMPOrpaMMY,
JOMUHHUpYIOIIIee 3HAaUCHHE MPHUOOPETAIOT TaKue yelu, Kak:

* (QopmHupoBaHME UWHTEIJICKTYalbHO Ppa3BUTONM JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY IHPUHATUIO PEUICHUH, CIIOCOOHOMN
a/1alITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

" HaIpaBJIEHHOCTh OOYYEHMsI HA CHUCTEMaTHUYECKOE NMPUOOIICHUE yJaluXxcs K
CaMOCTOSATEJIbHOM  TIO3HABaTEIbHOW  JCATENBHOCTH,  HAayyHbIM W
OPaKTUYECKUM METOJaM MO3HAaHUS, (POPMHUPYIOLIUM MOTHUBALIUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUM;

* o0ecrieyeHHe YCJIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0Yy4aroIIUMUCS
OmbITa Pa3HOOOpPa3HOM JEATEIBbHOCTH, T[O3HAaHUS W CaMOIO3HAHUA,
KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINUX YHUBEPCAIbHOE
3HAYEHUE IS Pa3IUYHbIX BUAOB IESITEIbHOCTH;

* (opMHUpOBaHUE YMEHUU OOBSCHATH W OLICHUBATH SIBIICHUS OKPYXAIOLIErO
MHpa Ha OCHOBAHHMH 3HAHUH U OIbITA, MOJYYEHHBIX NIPU U3YYEHUH XUMUU;

* ¢opMupoBaHue y  OOyYarolIUXCS  TyYMAHUCTUYECKUX  OTHOILECHHUI,
NOHUMaHUS LIEHHOCTH XMMHMUYECKHX 3HAHWM J1Jis BBIPAOOTKH SKOJIOTMYECKU
11eJ1€co00pa3HOro MOBEACHUS B OBITY U TPYIOBOM NEATENBHOCTU B LIETSAX
COXPaHEHHUsI CBOETO 310POBbS U OKPYKAIOLIEH IPUPOJHOMN CPENBIL;

" pa3BUTHE MOTHBALlUU K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY TMpoduis U HanpaBICHHOCTH
TaJbHEUIIIEero 00yYeHus.

Kypc HampaBieH Ha peuieHue Cleayolux 3aday, 00eCneYrBaOIINX
peanu3auoo JIMYHOCTHO-OPUEHTUPOBAHHOTO W JEATEIBHOCTHOTO MOAXOIOB K
oOyuennto xumuu oOywatomuxcsi ¢ 3P Ha ypoBHE OCHOBHOrO OOLIETrO
oOpa3oBaHus:

* (GopMHpOBaHUE MEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BELIECTBAX, UX MPEBPAIECHUAX W MPAKTUYECKOM MPUMEHEHUH; OBIAJICHUE
MTOHATUHHBIM alapaToM U CUMBOJIMYECKUM SI3bIKOM XHMHH;

" OCO3HaHWE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKd Kak
0o0acTd COBPEMEHHOTO €CTECTBO3HAHHWS, XHMHUYECKHX MpPEeBpaLICHHIM
HEOPraHWYECKNX U OPraHMYECKHUX BEUIECTB KAK OCHOBBI MHOI'MX SIBJICHHUN
KUBOW M HEXKWBOW TPHUPOJIBI; YITyOJIeHHE MPEACTABICHU 0 MaTepruaIbHOM
€IMHCTBE MUPA;



" OBIAQJICHUE OCHOBAMH XHWMHYECKOH TPAMOTHOCTH:  CIIOCOOHOCTHIO
aHaJIM3UPOBATh U OOBEKTHUBHO OIIEHMBATh )KM3HEHHBIC CUTYaIlUH, CBI3aHHBIE
C XWUMHeH, HaBbIKamMH 0Oe30mMacHOTrO oOpalleHus C  BelIeCTBaMHU,
UCTIOJIb3yEeMbIMA B TIOBCEAHEBHOM JKM3HM; YMEHUEM aHAJIU3UPOBATh M
IJIAaHUPOBATh JKOJIOTHYECKH Oe30macHOe MOBEACHUE B IENISIX COXPaHCHHS
3I0POBbS U OKPYKAIOIIEH CPEJIbI;

* (¢opMuUpOBaHHME YMEHUM  YCTAHABIMBAThL CBSA3M  MEXKIYy  peajbHO
HaOII0MAeMbIMU XUMUYECKUMH SIBICHUSMH U TIPOLIECCAMHU, POUCXOASAIIUMU
B MUKPOMHPE, OOBICHATh MPUIUHBI MHOTOOOpa3us BEIIECTB, 3aBUCHMOCTD
X CBOWCTB OT COCTaBa W CTPOCHMS, a TAKXKE 3aBUCUMOCTb NPUMEHECHUS
BEIIIECTB OT UX CBOMCTB;

" IpUOOPETEHHE OMbITa WCIOIB30BAHUS PA3JIUYHBIX METOIOB H3YUYCHUS
BEILIECTB, HAOIIONCHUS 32 UX MPEBPAILCHUSIMU MPU MPOBEICHUHN HECIOKHBIX
XUMHUYECKHUX  JIKCIIEPUMEHTOB €  HCIIOJb30BaHHEM  J1abOpPaTOPHOIO
000py/noBaHUS U IIPUOOPOB;

* (opMUpOBaHHE NPEACTABICHUN O 3HAYCHUU XMMHUYECKON HAYKH W PEIICHUN
COBPEMEHHBIX JKOJIOTHYECKUX MPOOIeM, B TOM YHCIE B IMPEAOTBPAIICHUN
TEXHOTCHHBIX U DKOJIOTMYECKHUX KaTacTpod.

OcobGennocTu 0TOOpa M afanTAUM Y4e0OHOT0 MAaTepPHAJIa 0 XUMHH

OOyueHue ydeOHOMY TMpeaMeTy «XuMUs» HEoOXOAMMO CTPOUTHh Ha
CO3JaHUM ONTUMAJIbHBIX YCIOBHA JJII YCBOECHHSI IPOTrPaMMHOIO Marepuaia
oOyuatomumucs ¢ 3IIP. Boinbiioe BHUMaHHE [OMKHO OBITH YAEIEHO OTOOpY
y4eOHOro Marepuajga B COOTBETCTBHM C MPUHLHUIIOM JOCTYIHOCTH MpHU
coxpaHeHHM o01ero 6a3oBoro ypoBHsA. OH JNOKEH MO COACPKAHUI0O U O00BEMY
OBITh aanTUPOBAHHBIM ISl oOyyatomuxcs ¢ 3[1P B cooTBeTCTBHM € MX OCOOBIMH
oOpa3oBarenbHBIMHU TTOTpeOHOCTSIMU. ClieyeT 00JerYuTh OBJIaJIECHUE MaTeprUaIoM
oOyuarormumucst ¢ 3[IP  mocpeacTBoM e€ro  JA€TambHOTO  OOBSCHEHUS C
CUCTEMAaTHYECKUM ITIOBTOPOM, MHOIT'OKPATHOU TPEHUPOBKOM B IPUMEHEHNUH 3HAHUI
C HCIOJIb30BaHUEM TMPHUEMOB AJITOPUTMHU3AIMK M BU3YAIBHBIX OMOpP, OOyUCHHUS
CTPYKTYPUPOBAHHIO MaTepHaIa.

bonbiioe 3HaueHue A TMOJHOLIEHHOTO YCBOGHMSI yd4eOHOro Marepuana
MMEET OII0pa Ha MEKIIPEAMETHBIE CBSI3H BOIPOCOB, U3Y4aEMBbIX B JaHHOM Kypce, €
TakUMH y4yeOHbIMU mpenMeramu Kak «l'eorpadus», «Dusuka», «buomsorus».
[To3BonsisE paccMaTpuBaTh OJUH W TOT K€ y4eOHbI Marepuall C Pa3HbIX TOYEK
3pEHUs, MEKITPEAMETHBIE CBSI3U CITOCOOCTBYIOT €r0 JIy4llIEMY OCMBICIEHHIO, O0Jiee
IPOYHOMY 3aKPETICHUIO MOTyUYE€HHBIX 3HAHUH U MPAKTUYECKUX YMEHUIA.

[Ipy nDoaroroBke K ypoKaM  YYHUTENlb JOJDKEH MPEAyCMOTPETh
dbopmupoBaHue y oOyJaromuxcsi YMEHUN aHaIu3upoBaTh, CpaBHUBAThL, 0000IIATh
U3y4JaeMblii MarTepuaj, IUIAHUPOBATh TNPEICTOSIIYI0 paboTy, OCYIIECTBISATh
CaMOKOHTpPOJIb. Heo0X0auMO MOCTOSIHHO CHEAUTHh 3a MPaBHIBHOCTBHIO PEUEBOTO
odopmieHus BhICKa3biBaHUM oOydarommxcs ¢ 3I1P.

B cBs13u ¢ 0COOEHHOCTSAMU MOBEACHUSAN AESTEIBHOCTH o0yyatouxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTraHM30BAaHHOCTh) HEOOXOJUM CTPOKAMIIUN KOHTPOJb



COOJIO/IEHUsT TPABWJI TEXHUKW O€30MACHOCTH TPU TPOBEICHUM JTaOOPaTOPHBIX
paboT B XMMHUYECKOM KaOWHETE.

Bunbl gesarenbHoctu ody4darommuxcs ¢ 3IIP, o0yciioBieHHbIe 0COOBIMU
00pa3oBaTeJIbHBIMH NOTPEOHOCTAMH M 00ecneYyHBAKIINE OCMbICJIEHHOE
OCBOEHHE COJIeP:KaHUM 00pa30BaHMS MO NpeaMeTy « XUMHUD)

Coneprxanue BUJIOB jesTebHOCTH oOydaromuxces ¢ 3[1P Ha ypokax xumuu
ONpeseNsieTcsl WX O0COObIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. [loMuMO
mupoko ucnonbdyeMbix B OOIl OOO oOmux a1 Bcex 00y4aromuxcsi BUIOB
NEATETLHOCTH CIICTYET YCUIIUTh BHIBI JACATEIBHOCTH, CTICIU(PDUIHbBIC TSI TaHHOU
KaTeropuu  0oOydYaroImuxcs, [Uisi  00eCleYeHHs] OCMBICICHHOTO  OCBOCHUS
coliepkaHusi 00Opa3oBaHMsI MO MPEAMETY: YCWJIIEHUE NPEIMETHO-NPAKTUYECKON
JESTEIbHOCTH C aKTUBHM3AIlMel CEHCOPHBIX CHCTEM; YepelIOBaHUE BHUJOB
NESATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3IUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
MaTepuaia ¢ OMOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTh» B HW3YYCHUM MaTepuana;
HCITIOJIb30BAHUE JIOTIOJIHUTENIbHON BU3YalbHOM OMOpHI (IJIaHBI, 00pasiibl, CXEMBI,
mabJIoHbI, onopHble Tabmuibl). s pa3Butug y oOyuaromuxcs ¢ 3[IP ymenus
Jenatb  BBIBOJIBI, (OPMUpOBaHUST TPAMOTHOTO PEYEBOrO  BBICKA3bIBAHUS
HE0OXO0MMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiuiie. Oco60oe BHUMAHKE CIEAyeT
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBIIEHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHUE KiacCU(PUKaUU ¢
0003HaUYEHHBIMH OCHOBAHHMSAMH JUIsI KJIacCH(PUKAMA W  HANOJHEHHUE WX
IPUMEPAMH | JIP.

Temarnueckas U TepMHUHOJIOrHYECKas Jiekcuka coorBeTcTByeT OOIT OOO0.

Jist obyuaromuxcst ¢ 3IIP cylecTBeHHBIMU SIBJIIOTCS MPUEMBI PaOOTHI C
JIEKCUYECKHM MarepuanoM no mnpeaMmery. IIpoBoautces crnenuanbHas padborta 1o
BBEJICHUIO B aKTUBHBIN CIIOBAPH OOYYAIOIINXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHUH.
N3yyaembie TepMHHBI BBOMSTCS Ha TIOJHMCEHCOPHOM OCHOBE, 00s3aTeibHa
BU3YyalibHAS TOJICPKKA, aJTOPUTMBI PaObOTHI C OIMpPEACIICHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyallu3allii TEPMHUHOJIOTHH.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM ILIaHe

B cootBerctBun ¢ denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO oOmIero oOpa3oBaHusl Y4eOHbIH mpeaMer «XUMHS»
BXOJUT B MPEIMETHYIO 00J1acTh «ECTECTBEHHOHAYUYHBIE MPEAMETh» U SBIISICTCS
00s3aTENbHBIM ISl U3yUEHUS.

VY4eOHbIM IJIAHOM Ha €€ U3yueHue oTBe/IeHO 136 yueOHbIX yacoB — 10 2 4 B
HeJemo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxanue ydeOHOro mpenmeTra «XUMHs», MPEJCTaBICHHOE B pabodeit
nporpamme, cootBeTcTByeT PI'OC OOO, pa3paboTaHO ¢ y4yeTOM OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO O0OIIEro 0Opa3oBaHHs IO Y4eOHOMY
npeaMeTry «XuMus», COOTBETCTBYeT lIpuMepHON amanTUpOBaHHOW OCHOBHOMU
o0pa3oBaTenbHON MpOrpaMMe OCHOBHOTO 00IIero 00pa3oBaHHs O0y4YaIOIIUXCS C
3a/IEP’KKOM MCUXUYECKOTO Pa3BUTHSI.



COLEP)KAHUE YUYEBHOI'O ITPEJMETA «XUMMWA»

8 KUIACC

IlepBoHauyabHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Poav xumuu 6 oHcusHu yenosexa®. Tena u BeIIlECTBA.
duzryeckre CBOWCTBA BEIIECTB. ATrperarHOe COCTOSIHUE BELIECTB. Xumus 6
cucmeme Hayk. Uuctbie BemectBa u cMecu. CrmocoObl pa3felieHusi CMECEH.
[IpaBuia Ge3zomacHOro oOpalieHHs C  BEIIeCTBAaMM H  JJAOOpaTOPHBIM
obopynoBanueM. [lonamue o Memooax NO3HAHUSL 8 XUMULL.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE DJIEMEHThl. 3HAKU (CHUMBOJIbI)
XUMUYECKUX 2JIeMEeHTOB. OTHOCUTENbHAsT aToMHas Mmacca. [IpocTeie U CliokKHBIC
BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysna. BareHTHOCTP aTOMOB XHUMHUYECKHX AJIEMEHTOB.
3axon nocmosmncmea cocmasa gewecms. OTHOCUTENbHAS MOJIEKYJISIpHAsh Macca.
MaccoBas 10J11 XUMUYECKOTO JJIEMEHTA B COSIUHEHUH.

duznueckre W XUMHYECKHE sIBICHHS. Xumuueckas peakius. [IpusHaku
XUMUYECKUX PEaKIui. YpaBHEHUS XUMHUYECKHUX peakiuidl. 3aKOH COXpaHEHUs
Macchl  BemiecTB. Kiaccudukanus XMMHYECKMX — peakuuil  (CoequHEHUs,
pasnoXKeHus, 3aMelIeHus, 0OMEHa).

XUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW IIOCYAOU, C
npaBwiaMd paboTel B jaboparopuu W TpUEMaMH OOparieHusl ¢ J1abopaTOpPHBIM
o0Opy/lOBaHWEM; W3YYCHHEC W ONHUCaHWe (PU3NYCCKUX CBOWCTB  00pasoB
HEOPraHWYECKUX BEIIECTB; HaOMoAeHHE (PU3MYECKUX (TIJIaBJICHUE BOCKA, TasHUE
Jb/1a, paCTUPAHUE caxapa B CTYIKE, KATICHUE W KOHICHCAITUS BOJBI) U XUMHUYECKUX
(ropeHre cBe4MW, MPOKAIMBAHHE MEIHON TPOBOJIOKH, B3aMMOJCHCTBHE Mena C
KHUCIIOTOM) SIBJIICHWH, HAOJIOJICHUE U OMTMCAHKUE MMPU3HAKOB MPOTEKAHNUS XUMHUYECKHIX
peakiuii (pa3joKeHHe caxapa, B3aUMOJICWCTBHUE CEPHOM KHCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcuga memu (II) mpu HarpeBaHuM, B3aUMOJEHCTBHE
xene3a ¢ pactBopoM conu meau (I1));u3yuenue cnocoGoB pazmeneHus cMmecei (c
MTOMOIITBIO MarHmra, buIbTpOBaHUE, BbIMIApYBAHUE, JTUCTHILISIINS,
xpoMaTtorpadusi), TMPOBEIEHWE OUYMCTKU TIOBAPEHHOW COJIM; HAOMIOACHUE W
OIHMCaHWE PE3YJITATOB MPOBEICHUS OMBITA, UILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAacChl; CO3JJaH1e MOZEIIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Ba:xHeiiue npeacTaBUTe I HEOPIAHUYECKHX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 37I€MEHT U MPOCTOE
BelecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiicTBa. Peakuinu ropeHust MpOCTBIX U CIOKHBIX BeriecTB. CrocoObl MOTyUeHHUs
KHUCTIOpoJla B J1a0opaTopuu u npomsiuiieHHocmuy. lIpuMeHeHne KHUCIopoaa.
[Tonsitue 00 okcupax. KpyroBopot kucinopoaa B npupone. O30H — aniomponuas
MOOupurayus Kuciopood.

1
3H€CI) " Jajee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHUC KOTOPLIX HPOBOAUTCA B O3HAKOMUTEJIILHOM IIAHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



Tennosoul 2¢hghexm xumuueckou peaxyuu, mepmMoXuUMudecKue ypasHeHus,
9K30- U SHIOTEPMUYECKHE pEaAKIUU. Toniueo: y2oib u MemaH. 3azpsazHeHue
6030yXa, ycuieHue napHuKo802o 3¢hghekma, paspyuieHue 030H08020 COS.

Bomopon — »snemeHT u mpoctoe BemiecTBO. Haxoxzaenue Bojopoaa B
npupoze, GU3nYecKue U XMMUYECKUE CBOMCTBA (HAa MpUMEpPE B3aUMOJCHCTBUS C
HEMETaUIAMM M OKCHJIaMH METAJJIOB), MPUMEHEHUE, CHocoObl NOJYYEeHUs.
[ToHsiTHE O KMCIOTAX U COJISIX.

KomuuectBo BemiectBa. Mok, MonsipHas Macca. 3akoH  ABOrajpo.
Momsipabiii 006€M Ta30B. Pacdersr mo xummdeckoit ¢gopmyse. Pacdersr maccoBoi
JIOJIA XMMHYECKOTO DSJIEMEHTa B COCIUHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHOM
MaccChl, MOJISIPHOTO 00BheMa ra30B. PacuéThl 0 XUMUUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmea 6o0vl. Boma. Ee cocTaB, CTpOCHHE M MOJIEKYIIBI.
Booa kax pacmeopumens. PacTtBoOpbl. [lonsmue 0 HaACbIWEHHBIX U HEHACLIWEHHBIX
pacmeopax. Ilonamue pacmeopumocmu gewecms 6 6ode. Pacuer mMaccoBoil 10au
BEII[ECTBA B PacTBOpe (MpOIEHTHAsI KOHIIEHTpalus). MaccoBas 10751 BelllecTBa B
pactBope. Xumuueckue ceoucmea 600bl (pa3lodceHue, peakyuu ¢ Hampuem,
okcudom xanvyusi, oxcuoom cepvl (V) peaxyuu c¢ memannamu, xuciomuvimu u
OCHOBHbIMU oKkcudamu). Ilonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 6
orcusHu uenosexka. Kpyzoeopom 600wt 6 npupooe. 3arps3HeHUE TPHUPOAHBIX BOJI.
OxpaHa ¥ 0YUCTKA MPUPOIHBIX BO/I.

Baxnelime kiacchl HeopraHuueckux coenuHeHui. Krnaccudukarus
HEOpPraHUYeCKUX coeauHeHnil. OKCHAbL: COCTaB, Kiaccudukaius (KUCIOTHBIE,
OCHOBHBIC, amgomepHule, Heconeobpasyiouue - na npumepe oxcuoa yenepooa (1)
u okcuoa azoma (1)), nomenmxnamypa. Illonyuenue u XUMHUYECKHE CBOMCTBa
OKCHJOB (B3aMMOJICMICTBHE C BOJOH, KHCIOTaMH, IenodaMu). OCHOBaHUS.
Knaccudukanuss  OocHOBaHWM: MIEIOYM U HEPACTBOPUMBIE  OCHOBAHWUSI.
Howmenkimarypa ocHoBanui. ®Duznyeckue U XMMHYECKHUE CBOWCTBA OCHOBAHUU
(B3aMMOJIEHCTBUE C OKCHUJIaMU HEMETAIIOB, KUCJIOTaMH, COJsiMU). [lonyyenue
OCHOBAHUII.

Kucnorer: cocraB, kiaccudukanusi, HOMEHKIATypa, (Qunyeckue W
XUMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C MeETa/lIaMH, OCHOBHBIMH OKCHJIAMU,
OCHOBAHMSIMHU, COJISIMHA, Ha TIPUMEPE COJSHOM M CEpPHON KHCIOT), CHOCOObI
nonyyenus. Psp aktuBHoctn MetaimioB H. H. bekeroBa. Conm (cpennue):
HOMEHKJIaTypa COJIeH, cnocodwbl noyyenus, B3aUMOJICHUCTBUE COJIEH ¢ MeTalllaMH,
KHUCJIOTaMH, I11eJI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonstre 00 amMpoTepHBIX TUAPOKCUAAX (HAa MPUMEPE LIMHKA U ATIOMUHUA).
Xumuieckue ceocmeaa (63aumooelicmeue ¢ KUCIOMamu U Weaouamu, pasiodceHue
npu Hazpesanuu) u noyyyeHue.

['eneTnueckass CBsA3b MEXKAYy KiaccaMd HEOPraHWYECKUX COEIUHEHUM.
['eHeTnueckue psbl.

XUMUYECKHN HSKCIEPUMEHT: KAdeCTBEHHOE OMPEIEIICHHE COAECPKaHUs
KHUCIIOPOJia B BO3/IyX€; MOJYyUYCHUE U M3YyYEHUE CBOMCTB KUCJIOPO/Ia; HAOIIOACHUE
B3aMMO/JICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHusi TOpeHus (Mmoxapa); O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
OMMCAaHWE HMX CBOMCTB; IMOJYyYECHHE W H3YyUYEHHUE CBOWMCTB BOJIOpPOJa (TOpPEHUE);



HaOmoeHne  00pa3loB  BEIIECTB  KOJWYECTBOM | MOJIb;  HMCCIIEZJOBaHHE
OCOOEHHOCTEM  pacTBOpPEHHs  BEUIECTB C  PAa3jIM4YHOM  PaCTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MaCcCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA; B3aUMOJICUCTBUE BOJLI C MeTaUlaMU (HATPUEM U  KaJblMEM)
(BO3MO>XHO HCIIOJIb30BaHUE BUACOMATEPHUAJIOB); OMpPENIETICHUE PACTBOPOB KHUCIOT
U 1IEJI0YeH ¢ MOMOIIbI0 MHAMKATOPOB; UCCIEOBaHUE 00pa3ll0B HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB; HAOJIO/IEHHE U3MEHEHMS] OKPACKU MHAMKATOPOB B
pacTBopax KHCJIOT U IIeNoveil; u3ydeHwe B3aumopenctBusi okcuaa meau(ll) c
pPacTBOPOM CEpPHOM KHCIIOTBI, KUCJIOT C METa/VIaMH, PEaKIHUil HeWTpaln3aluu;
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METaula APYIHM H3
pacTBOpa COJM; PEIICHHWE JKCHEPUMEHTAJIBHBIX 33/1ad N0 TeMme «Baxuelmue
KJIACChl HEOPTAHUYECKUX COCIUHEHUI.

IMepuoanueckuii 3akoH U [lepuoanyeckas cucrema

xumun4deckux iemMeHToB /1. . MenaeneeBa. CTpoeHue aToMOB.

XuMuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBbie MOMBITKK KiIacCU(UKAIIMM XUMUYECKHX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). JnemMeHmvl, KOmopvle 00pazyiom amgpomepHbvlie
OKCUObL U 2UOPOKCUODL.

[lepnogmueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
. . Menneneea.  Koporkonepuoanas U OaunmHonepuoouas  (HOpMbI
[Tepronnueckoit cucreMbl xumuueckux 3memeHToB 1. Y. Menneneesa. Ilepnoabt
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX Anep. H3zomonvl. DNEKTPOHBI.
CtpoeHre 2JICKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
ITepuomnueckoin cucremsl JI. 1. MenneneeBa. XapakTepuUCTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nosnoxeHuro B [lepuoanyeckoit cucreme /{. . Menneneena.

3axkonomepHOCmMU  U3BMEHEHUs. CBOUCME JIeMEeHmMOo8 MAlblX Nepuooos u
2NIABHLIX NOOSPYNN, 6 3ABUCUMOCMU OM amMOMHO20 (NOpPsAOK08020) HOMepa
3uauenue Ilepuoouuecxkoeo 3saxona u Ilepuoouyeckoii cucmemvl XUMUYECKUX
anemenmos8 Osi paszeumusi Hayku u npaxmuku. J[. M. Menoeneee — yuénviil u
2PAAHCOAHUH.

Xumudeckass cBsi3b. KoBaneHTHass (mojsipHas ¢ HEMOJSPHasi) CBSI3b.
DnekmpoompuyamenbHOCmb AMOMO8 XUMUYECKUX dnemeHmos. VloHHas CBA3b.

Crenenb  okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIC  PEAKIUU.
[Tpouieccrl OKUCIICHUST U BOCCTAHOBJIECHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

XVMMHUYECKUI 3KCHEPUMEHT: H3y4YeHHE OOpas3lOB BEIIECTB METAIJIOB H
HEMETAJUIOB;, B3aWMOJICUCTBUE THUJPOKCHIA LHUHKA C pacTBOpPaMH KHUCJIOT U
1Ie04Yeld; MPOBEICHHUE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuii (TOpEHHE, PEAKIIUU PA3IIOKEHUS, COCTUHEHHS).

MexknpeaMeTHbIE CBSI3H
Peanu3zanus MeXNpeaMETHBIX CBSI3€d MpH M3YYEHWH XUMHUHM B § Kiacce



OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
HOHSATHUH, TaK ¥ MOHITUHN, SBIAIOIUXCA CUCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOue ecTecTBEeHHO-HAYYHbIE MMOHATHS: HAY4YHbIH (pakT, runoresa, Teopus,
3aKOH, AaHaJlu3, CHHTE3, KIacCUPUKAIMs, MEPUOJUYHOCTb, HAOIIOICHHE,
AKCIIEPUMEHT, MOACTUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

dusnka: Martepus, aTroMm, 3JEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHUI,
U30TONBI, PAJAHMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUICCKHUNA 3apsijl, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PM3NYCCKHE BEINYHMHBI, ¢IUHUIIBI
U3MEpPEHUs1, KOCMOC, TUIAaHETHI, 3BE3161, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpabl, TOPHBIE TMOPOIBI,
TIOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYECKasA peaKIus

[lepuognueckuii 3akoH. [lepmogmueckas cucremMa XHUMHUYECKHX DSJIEMEHTOB
. 1. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KU, KAJIbIUS U UX COCTUHEHUI
B COOTBETCTBMM C TOJIOKEHHUEM OJJIEMEHTOB B llepuomuueckoin cucreMe u
CTPOCHUEM KX aTOMOB.

CtpoeHue BemecTBa: BUIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTAIMYECKUX
PELIETOK, 3A8UCUMOCHIL CEOUCNE BeueCB8a om muna KpUCmaiiuyeckou peueémrku
U 8UOA XUMUYECKOU CBA3U.

Knaccudukanus 151 HOMEHKJIaTypa HEOPraHUYECKHUX BEIIECTB
(MexayHapoHas ¥ TpUBUAIbHAS ). XMMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIINXCS
K pa3IMYHbIM KJIacCaM HEOPraHMYECKUX COCIUHEHUM, TeHEeTHYeCKas CBS3b
HEOPTraHWYECKUX BEIIECTB.

Kiaccudukanuss XUMHYECKMX PEaKIHWil 10 pa3IuYHbIM Ipu3HaKaMm (110
YUCJIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3 deKTy, 10
M3MEHCHHIO CTEIICHEH OKHCIICHUS XUMUYECKUX DJIEMEHTOB, 110 00pamumocmu, no
yuacmuro  Kamaiuzamopa,). DK30- U DHIOTEPMHYECKHE  PEAKIUH.
Tepmoxumuueckue ypagHeHusi.

llouamue o cxopocmu xumuueckou peaxyuu. Ilonsmue o6 obpamumvix u
HeoOpamumbulx xumuyeckux peaxyusx. Ilowamue o 2oMO2eHHbIX U 2emepPOceHHbIX
peaxyusx. Illonamue o xumuueckom pasunosecuu. Cmewjenue XuUMU4eCKo20
pasnosecus. Dakmopul, GaUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJCEHUE XUMUUECKO20 PABHOBECUSL.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMK, AJICKTPOHHBIM  OanaHc
OKHUCJIUTEITbHO-BOCCTAHOBUTEIILHOU PEAKIIUH. CocraBneHue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIX ~ PEAKIMA C  HCHOJB30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust BJIEKTPOITUTHYECKON JIUCCOLAIHM. DIIEKTPOIUTHYECKAS
JUCCOIMALMA. DJICKTPOJIUTHI U HEAJIEKTPOIUTh. KaTuoHbl, aHUOHBI. Mexanuszm
ouccoyuayuu ewjecmes ¢ pasiudHbMu GUOAMU Xumuyeckou ceasu. [lonamue o



cmenenu ouccoyuayuu. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peakunu noHHOTO OOMEHa. Y CIIOBUS NMPOTEKAHUS peaKkIuii HOHHOTO 0OMeHa
10 KoHIa. [TomHble M COKpall€éHHbIE MOHHBIE YPAaBHEHUS peakiuid. XUMUUYECKUE
CBOMCTBAa KHCJIOT, OCHOBAaHMW U COJeH B CBeTe NpeACTaBIEHUU 00
ANEKTpoJUTHYECKON nucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakluv Ha
KaTUOHBI U aHUOHBI: XJIOPHUI-, OPOMUI-, HOJU]I-, CyIb(aTt-, KapOoHAT-, CUIIUKAT-,
dbochar- aHMOHBI, THUIPOKCHUJ-WOHBI; KAaTHOHBl AMMOHMS, MAarHus, KaJbIus,
antoMuHUs, xeneza (2+) u (3+), meau (2+), nMHKA, TPUCYTCTBYIOIIKUE B BOJHBIX

pacTBopax.
XUMHYECKUM 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOAEISMHU KPUCTAIIMYECKUAX
pEmETOK HEOPTAaHMYECKUX BEIIECTB — METAUIOB W HeMeTawioB (Tpadura u

anMmasa), CJIOXKHBIX BEHIECTB (XJOpHIA HATPHsl); HCCIEIOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOW peakuh OT BO3ACUCTBHS Pa3TUYHBIX  (PaKTOPOB;
UCCIIEIOBAaHUE DJIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MpPOIEcca TUCCOIUAIIIN
KHUCTIOT, IIejoued W coiei (BO3MOXKHO HCHOJIb30BAaHUE BHIEOMATEPUATIOB);
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKK MPOTEKAHUS PEeaKIMii HOHHOTO
oOMeHa (0Opa3oBaHME OcCajKa, BBIIEICHHE Tra3a, OOpa30BaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIONINX ~ MPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKIui
(ropeHue, peakiuu pas3oKEeHUs, COSAMHEHUS); paclO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAYECTBEHHBIX pEaKIMil Ha HWOHBI, pEUICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HeMmeTauibl 1 MX coeIMHEHUST

O6mass xapakTepucTtuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaJlaMd, HEMETaUlaMHd — BOJOPOJIOM U KHCIOPOJIOM,
wenouamu). Xnopoojmopos. ConsiHas KUCIOTa, XWUMHUYECKHE CBOMCTBA,
nonyuenue, TpPUMEHEHUE. [lelicmseue Xaopa u X10po8o0opooa HA Op2aAHUSM
yenosexka. Baxxnenmme XJIOpUAbl U UX HAX0KICHUE B IPUPOJIE.

O6mras xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHU OKUCIICHUS.

Crtpoenue u ¢puznueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnorponHble MOIU(UKAIUMU KUCIOPOJa U CEpbl. XMMUYECKUE CBOMCTBA CEPbI
(B3aMMOJEHCTBUE C HeMemaniamy — BOJOPOAOM U KHUCIOPOJIOM, METallJlaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kKucaiomamu). CepoOBOJOPOA: CTPOCHHUE,
dbuznyeckue W XUMHUYECKHE CBOWCTBA (KHUCJIOTHBIE M BOCCTAaHOBUTEILHBIC
cBoicTBa). OKCHIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKcHAoB. CepHas
KHUCJIOTa: (pu3nueckue U XuMU4eckue cBoicTBa (obmue u cnenuduyeckue). Conu
CEpHON KHCIIOTHI, KaYeCTBEHHAsI peakmus Ha cynbdaT-uoH. CepHHUCTas KUCIOTA.
Xumuueckue peaxyuu, nedxcawjue 8 0CHO8e NPOMBIULIEHHO20 CNOCOOA NOJYYEHUS
cepHotl kuciomol. HaxoxaeHnue cepbl U €€ coeqguHeHuil B npupoje. [Ipumenenue
Cepbl U €€ COeMHEHUN B OBITY U B MPOMBIIIJICHHOCTH. Xumuueckoe 3azps3Henue
oKpydcaroujeli cpeobl COeOUHEHUAMU cepbl (KUCTOmMHblE 00X4COU, 3a2psA3HeHUe
6030YXa U B000EMO08), CNOCOObBL €20 NPEedOMEPALUEeHUSL.



OOmasi xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a3oTa u (ocdopa, xapakTepHbI€ CTEIIEHU OKUCICHUS.

A30T, pacrpocTpaHeHue B Mpupojie, PU3NUecKrue U XUMHUECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METalJIaMd M HEMETaJlJlaMU - KHUCJIOPOJIOM M BOJOPOIIOM).
Kpyrosopot azora B mpupoje. AMMHak: (U3UUYECKUE U XUMHUYECKHUE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), nojayueHue W MPUMEHEHUE.
Conu amMMOHMS: cocTaB, (U3MUECKHME M XHMHUYECKHE CBOMCTBa (pa3ioxeHue,
B3aUMOJICUCTBUE CO ILEJIOYaMH), TpuMeHeHue. KauecTBeHHas peakuus Ha HMOHBI
aMMOHUS. A30THasl KHCIIOTa, €€ (PU3NUECKHe U XUMUYECKHE CBOMCTBA (0OIIHE U
cneuuduueckue), noayuenue. Hutpatsl (paznoxeHue). A30THUCTass KHUCIOTA.
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHSI B KadyeCTBE MHHEPATbHBIX
ynoopeHuil. Xumuueckoe 3azpsaznenue okpyscarouiell cpeobl COeOUHeHUsMU a30ma
(Kuciomuule 0024cO0U, 3a2psA3HeHUe 8030YXa, NOUEbL U B0O0EMOS).

dochop, awromponuvie Mmoouguxayuu  Gocgopa, pusznueckue u
XUMUYECKHE CBOMCTBa (B3aMMOJICUCTBHE C  MeETaJUlaMd, HEMeTaJlJlaMH,
KOHYEHMPUPOBAHHbIMU a30mHol u ceprou kuciomamu). Oxcun docdopa (V),
oprodochopHas KuCIOTa: (U3MUECKHE M XUMHUYECKHE CBOWCTBA, MOJIYYeHUe.
Ilonamue o munepanvhvix yoobpenusx: wumpamsl u ¢pocghamol. Ilonamue o
KOMNJeKCHbIX yO0obperusx. OOIas XapakTepucThkKa 3JeMeHTOB [VA-rpynmsbi.
OcoOeHHOCTM CTpPOCHMsSI aTOMOB YyIJiepoJa M KpemMHus. BaneHTHOcTh U
XapakTEepPHBIC  CTEMEHW  OKWUCIEHWS  aTOMOB  yrjiepoga W KPEMHUA.
PacnipocTpanenue yrieposia B IpUpPOE, XapaKTePHbIC CTCTICHU OKUCIICHUS.

Yraepon, amwiorponHsie Moaudukanuu (rpadur, anMas), Quznueckue u
XMMHUUYECKHUE CBOWCTBA MPOCTBHIX BEIIECTB (B3aMMOJCHCTBUE C METaJUIaMu,
HEMETAIJIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U CEPHOU  KUCIOMAMU).
Ancopomus.  KpyroBopor yriepoga B mpuponae. Okcuabl  yriaepoja, HX
dbusznUeckue U XMMHYECKUE CBOWCTBA, MOJIYYCHHE W MPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M 4YeJIOBeKa. JKojlocuueckue npooaemvl, CEA3AHHblIE C  OKCUOOM
yenepooa(lV);, eunomesa 2n00anvbHO20 nNOMeENnaeHUs KIUMAma, HNAPHUKOBHII
a¢hgpexm. YTONBHAS KUCTOTA U €€ COJIU, NX (PU3NYECKUEe U XUMUUECKHE CBONCTBA,
noayuenue u npumenerHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEITHCKOM
XO34UCTBE.

O6mme mpeacTaBieHHsT 00 OCOOCHHOCTAX COCTaBa MW CTPOEHUs
OpPraHUYECKUX COCAMHEHUH yriepoaa (Ha MpUMepe MeTaHa, dTHJIEHA, 3TaHOJa,
YKCYCHOM KHCIOTBL. MXx cocmas u xumuueckoe cmpoeHue. Kiaccuguxayus
opeanuyeckux eewecms. IloHATHE O OMOJIOTMYECKU BAKHBIX BEIIECTBAX: YKUpPaX,
Oenkax, yriieBoJlax — M WX POJIM B KU3HU 4eJoBeka. MamepuaivHoe eOuHcmeo
OP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢musnueckue M XHUMHYECKHE CBOHCTBa (Ha IIpUMeEpe
B3aMMOJICUCTBHUS C METAUIaMH M HEMETaJUIaMU), nojyYyeHue U TPUMEHEHUE.
Coeodunenus kpemrus 8 npupooe. Obuue npeocmasnenus 06 oxcuoe kpemuusi(lV)
u KpemHnuesou kucnome. Cunuxkamsl, @usuyeckue u Xumuueckue ceolcmaa,
nonyueHue U NpuMeHeHue 8 Oblmy, NPOMBIUIEHHOCIU (8 MeOUYUHCKOU,
INEKMPOHHOU, CMPOUMENbHOU U Op.). Baocneliwue cmpoumenvhble mamepuanol.



Kepamuka, cmekno, yemeum, OemoH, dwcene300emon. Ilpobremvr 6Ge30nacHo2o
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEGHOU IHCUIHU.

XUMUYECKUHN IKCIIEPUMEHT: U3yuyeHUe 00pa3li0B HEOPIraHUUECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCIJIOTBI; IPOBEJICHUE KAYECTBEHHBIX PEAKLM Ha XJIOpHUI-
VMOHBl M HaONIOJIEHHE NPU3HAKOB MX NPOTEKAHUS; OIbBITHI, OTpa)XKarollue
¢u3znyecKkre U XMMHYECKHE CBOWCTBA TaJIOTEHOB U UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BAaHNE BHJIEOMATEPUAIOB); O3HAKOMJIEHHE C oOOpasnamMu XJIOpPHUIOB
(raoreHHnIOB); O3HAKOMJIEHWE C oOpasiamMu cepbl U €€ COCAMHCHUSIMH
(BOBMOXKHO  HCIIOJIb30BAaHUE  BHAECOMATEpHANiOB);  HAOJIOJEHHE  MpoIliecca
oOyriauBaHUsl caxapa TOJ ACHCTBHEM KOHIIEHTPUPOBAHHON CEpPHOM KHUCIOTHI;
U3YYEHUE XMMHYECKUX CBOMCTB pa30aBICHHON CEPHON KHUCIIOThI, IPOBEICHHE
KauyeCTBEHHOM peakiuu Ha CcyiabpaT-uOH H HAOMIOJeHUE TMpHU3HaKa €&
NPOTEKaHUs; 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMH a3oTa, docdopa u ux
COeIMHEHUH (BO3MOKHO UCIOJIb30BAHNE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u QochopHbIXx ynOOpeHUI; NOJyuyeHHE aMMHaKa M HU3Y4YEHHE €ro CBOMCTB;
IPOBEJICHUE KAUECTBEHHBIX pPEeaKIMi Ha HOH aMMOHUA U (ocaT-uOH U U3yuyeHUe
IIPU3HAKOB MX IPOTEKAHMS, B3aMMOJEHCTBUE KOHLEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEIbI0 (BO3MOXXHO HCIOJIb30BAHHE BUJECOMATEPUAIIOB); H3YUYECHHE
MOJI€NIel KPUCTANIMYECKUX PEIETOK anmasa, rpadura; O3HAKOMJIEHHE C
IPOLECCOM aJCOpPOLMU PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTHMBOrasa; MOJYYEHUE YIJIEKUCIOrO Tra3a M HU3YYEHHUE €ro
CBOICTB; MPOBEJCHUE KAUYECTBEHHBIX PEAKIMil Ha KapOOHAT- U CHJIMKAT-HOHBI
U U3y4YEHUE TMPU3HAKOB HMX MPOTEKAHMS; O3HAKOMIICHHE C MPOAYKUHUEH
CWJIMKAaTHON MPOMBIIIJIEHHOCTH; PEIICHUE JKCIEPUMEHTABHBIX 337a4 MO TeMe
«Baxueimme HeMeTaUIbl U UX COEIUHEHHUS.

MeTajliibl U UX COeTUHEHUS

OO6miass xapakTEpUCTHKAa XUMHYECKHX OJJIEMEHTOB — METaUIoB Ha
OCHOBAHMM MX IMOJIOKEHUs B [lepuoandeckoil cucTeMe XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa u ctpoeHuss atoMoB. CTpoeHne MeTaiioB. Mertamindeckas
CBSI3b M METAUIMYECKasl KPUCTAJUIMYECKasl peIETKa. DJICKTPOXUMHUUYECCKUN P
HANPsOKCHU  MeTauioB. (DOU3WYECKHE M XHUMHUYECKHE CBOWCTBA METAJJIOB
(B3aMOJEMCTBUE C KHCJIOPOJOM, BOJOHM, Kucioramu). Obwue cnocoobwl
nonydenus memannos. llonamue o Koppo3uu Mmemanios, OCHOBHbIE CHOCOOb
3awumsl ux om kopposzuu. Cniagvl (cmaiv, 4yeyH, OOPATIOMUHUL, OPOH3A) U UX
npuMeHeHue 8 Obimy U NPOMBIUUTEHHOCHIU.

[lenouynbie MeTamuIbl: MojioxkeHue B [lepruoanueckoil cucteMe XUMHUYECKUX
anementoB . M. MengeneeBa; crtpoeHne aroMoB. HaxoxaeHue B NpUPOIE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUabsl 1
TUJAPOKCUABI HaTpusd | Kanus. [IpuMeHeHue IMIeJOYHBIX METaUIOB W HX
COCIUHCHUM.

[[lenouyHno3eMenbHbIE  METAJIbl MarHdii W KaJdbLIMK:  IIOJIO)KECHHUE
B [leproanueckoi cucteme xumudeckux 3yemMeHToB 1. 1. MenneneeBa; ctpoeHue
MX aTOMOB; HaXOXJeHHUE B NMpupojie. PU3NUeCKUe U XUMUUYECKUE CBOMCTBA MarHus
W Kajnplus. BaxkHeiyve coeauHEeHWs Kalblus (OKCHI, THIPOKCHI, COJH).



Kécmrxocmub 6001 u cnocobvl e€ ycmpanenus.

Amomunuii: mnonoxenue B llepuogmueckoil cucreMe XMMHYECKUX
anemenToB JI. I. MenneneeBa; cTpoeHHME aToMa; HAaxXOXJEHHUE B MPHUPO/IE.
duzryeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCUA
U TUJIPOKCHUIA AITFOMUHUS.

XKenezo: nonoxenue B Ileproguueckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
1. 1. MennieneeBa; CTpoe€HUE aToMa; HaxoxieHue B mpupoae. dusnueckue u
XUMUYECKHE CBOMCTBA eje3a (B3aMMOJEHCTBHE C METaUlaMH, KUCIOTaMH H
cossimu). Oxcunapl, ruapokcuasl u conu xkene3a(ll) m xenmesza(Ill): cocras,
CBOICTBA U noJayuenue.

XVUMUYECKUH OKCIIEPUMEHT: O3HAaKOMJIEHHE C oOpasllaMd METalioB U
CIUTABOB, WX (DPM3MYECKUMHU CBOWCTBAMH; HW3yYEHHE pE3yIbTaTOB KOPPO3HUH
METaJIOB  (BO3MOXKHO  HCIIOJIb30BaHHE  BHAEOMATEpUaloB), OCOOEHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KaJbIUsl M HATPHUS C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE
BHUJICOMATEPHUAIIOB); HCCIEIOBAHUE CBOWMCTB KECTKOW BOJBI; MpOLECCa TOPEHUs
kKese3a B KUCIOopojie (BO3MOXKHO HMCIOJB30BaHUE BHIEOMATEPHANIOB); PU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMi HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
nuHka, sxxenesa(ll) u xeneza(Ill), mequ(Il)); HabnrogeHne U omMKMcaHue MPOIECCOB
OKpallliBaHWsl ITUTAMEHUM WOHAMHM HaTpus, Kaausd U Kaiublusid (BO3MOKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUANIOB); HCCleIoBaHWEe aM(OTEPHBIX CBOMCTB
TUJAPOKCUJA AIOMUHUS M THAPOKCHAA IMHKA; PEUICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxkHenme MeTaibl U UX COEIUHECHUSD).

Xumusn u okpyscarouiasn cpeoa

Hosvle mamepuanvt u mexuonoeuu. Bewecmsea u mamepuanvl 6
Nno6CeOHe8HOU JCU3HU Henoseka. Xumus u 300posve. bezonachoe ucnonvzosamue
seujecms U Xumuyeckux peaxyuti ¢ owvimy. llepsas nomowp npu Xumuueckux
oococax u ompasnenusx. OCHOBbl 3KONO2UYECKOU epamomuocmu. Xumuueckoe
3aepsa3HeHue OKpyxcaouel cpeovl (npedeibHas OO0NnYCmuUMas KOHYEeHMpayusl
sewecms — I1J[K). Ponb xumuu 6 pewenuu 3K0102U4eCcKux npooaem.

Ilpupoonvie ucmounuxu yeneso0opooos (yeoiv, NpupooHvlll 2as, Heghmy),
NPOOYKMbL UX NepepadbomKuU, uUx poib 8 Obimy U NPOMbIULIEHHOCMU.

Xumuyeckuil dKcnepumenm: u3zyyeHue o00paA3yo8 Mamepuaios (cmekio,
CNJIA8bL MEMAJLII08, NOJUMEPHbLE MAMEPUATbL).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaIMETHBIX CBSI3€M NMpU HM3YYEHHM XUMUHA B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYyYHbIC TIOHSTHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpHsS, aHaln3, CHHTE3, KIacCH(pHUKAIUI, IEepUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, HM3MEPECHHUE, MOJICNIb, SBJICHUE, MNapPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPHAIBI.

@dusuka: Marepus, aTroM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],



U30TONBI, PaIHOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUU 3apsijl, MPOBOIHHKH,
TIOJYIPOBOTHUKH, JHMAJNEKTPUKU, (POTODIIEMEHT, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTAILTHYECKAS
pemérka, CIuiaBbl, (pU3MYECKUEe BEIMYHMHBI, SIMHUIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, dKOCUCTEMa, MHUHEPATIbHBIC
yI0OpEHHsI, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATCIIHHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapocdepa, MHHEpaAIbl, TOPHBIE TOPOIBI,
TIOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJIHBIC PECYPCHI.

BoinosiHeHHe npakTHYeCKHX padoT

[Ipy npoBeneHWH MPAKTHUYECKOW padOThl Ka)Abld €€ 3Tal BBIIOJHAETCA
oOyuatomumucs ¢ 3[IP BMecTe ¢ yuuTenem u moj ero pykooactBoM. Ha mocke
00513aT€IbHO BBIBELIMBAIOTCS MTPaBUJIa TEXHUKU O€30I1aCHOCTH, COOTBETCTBYIOIIHE
JAaHHOMY BHJY pa0OThl, JaeTcs MpaBUibHAs 3alMCh (POPMYJ M YKa3bIBaeTCs 1IE€JIb
npoBefieHUsT paboTel. [Ipm HeoOXoauMOCTH JaeTcs BU3YaJbHBIM alIrOpUTM
BBIMIOJIHEHMSI  3a/laHusl. OJTO  CHOCOOCTBYET OCO3HAaHUIO  OOydYaroIUMUCS
BBIIIOJIHAEMBIX JIEUCTBUI U ITOJIYYEHHOTO PE3yJIbTaTa.

IIpumepHbIe KOHTPOJILHO-U3MEPUTEIbHbIE MATEPUAJIBI 10 XHMUH

JIJist opraHu3anuy MPOBEPKH, y4eTa M KOHTPOJS 3HAHUN OOYyJaronIuXcsl 10
MPEAMETY TMPEAYCMOTPEHBI KOHTPOJIBHBIE pPAaOOTBI, CAMOCTOSTEIBHBIC PaOOTHI,
3a4eThl, MPAKTUYCCKHUE paboThl, TecTupoBaHWe. OTHUM W3 METOJOB KOHTPOJISI
pe3yapTatoB 00yueHus ooydaronuxcs ¢ [P gBisieTcs MeTo moJuBapuaTUBHOTO
AKCIIPECC-TECTUPOBAHMS C KOHCTPYHUPYEMBIMH OTBETaMH. ET0O OTIMYHMTETEHBIMU
YepTaMH SBIITFOTCS.  ONEPATUBHOCTh, BBICOKAs CTENEHb WHIWBHIYyaTU3aIAN
3HAHWM, CPAaBHUTEIHLHO Mallble 3aTpaThl BPEMEHH U TpyJa Ha MPOBEPKY OTBETOB
oOydJarommxcs.

st obyuaroruxcest ¢ 3[1P Bo3MokHO M3MeHeHne (HOpMYITUPOBKHU 3aaHHMA
Ha «TIOIIArOBYIO», aJamnTaius TMpejiaraeMoro oOydYaroniemMycss TeCTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT0) MaTepHalia: MCIOJIb30BAHUE YCTHBIX W TMHUCbMEHHBIX
WHCTPYKIIUHM, YHOPOIICHUE [UIMHHBIX CJIOXKHBIX (HOPMYIUPOBOK HHCTPYKIIHMA,
pelieHre C ONOpoW Ha aluropuT™M, oOpasell, WCIOIb30BaHUE CIPABOYHOU
uH(popManuu.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMSA YUEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbrarsl ocBoeHus obydatommmucs ¢ 3[IP yuebnoro mpenmera
«XuMUS» JOIDKHBI COBIAJAIOTC pe3ysibTaraMu pabodeil mporpaMMoil OCHOBHOTO
obmero oopazopanus. Hanbomee 3HAUMMBIMU SBIISTFOTCS:

JINYHOCTHBIE PE3YJIbTATDI:
MOTHBalUg K OOYyYEHHI0O W  IEJICHANpPABICHHONW IMO3HABaTEIbHOMN



NEeSATEIbHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JIUYHOTO OIbITA, HAOIIOAEHNUN 32 XUMUYECKUMU
DKCIIEPUMEHTAMHU;

OpUEHTAlMsI Ha NPaBUJIa MHAWBUIYAJIBHOTO U KOJUIEKTUBHOTIO O€30M1aCHOTO
IOBEJCHUS NIPU B3aUMOJCHCTBUN C XUMUYECKUMU BELIECTBAMHU U COCTUHECHUSIMU;

IPAaKTHYECKOE H3ydeHHE Npodeccuil W Tpylna pas3iIM4yHOro poja, B TOM
YlC/ie Ha OCHOBE IPUMEHEHHS H3y4yaeMOro IpeIMETHOrO 3HaHus (Hampumep,
71a00paHT XUMHYECKOTO aHAIN3a);

YBaXXEHUE K TPYly U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY INOCTPOEHHIO NAJIbHEWIEW WHIWBUAYaJIbHOU
TPaeKTOPUH OOpa30BaHMA Ha OCHOBE OPHEHTUPOBKHM B Mupe mnpodeccuii u
po(hecCHOHANBHBIX MPEANOYTCHH, YBAXKUTEIHLHOTO OTHOIIICHUS K TPYY;

OCO3HAaHUE CBOEro0 TMOBEAECHHS C TOYKM 3pEHHUS] OMNACHOCTH WIIU
0€301acHOCTH I ce0s WU AJIs1 OKPYKAIOIIIHX;

OCHOBBI DKOJIOTHYECKON KYJIBTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBILIUICHHS, HPUOOPETEHUE OIBbITa SKOJIOTMYECKU
OPUEHTHUPOBAHHOW NMPAKTHYECKOU JEATEIbHOCTH B )KU3HEHHBIX CUTYyaIUAX;

OCO3HaHUE MOCIEACTBUM U HENPUSATUE BPEIHBIX MPUBBIUEK (YHOTpEOIeHUS
aJIKOroJisi, HApKOTHUKOB, KypeHHUs) M HHbIX (opMm Bpena anst (U3NYECKOTO U
IICUXUYECKOTO 37J0POBBS;

IPUHATHE PEIICHUHA B JKU3HEHHOM CHTyalUM Ha OCHOBE IIepeHoca
NOJIYYEHHBIX B XOJ€ OOY4YEHUs 3HAaHWM B aKTyaJbHYIO0 CHUTYAallMIO, BOCIIOJHSITH
neduuut nHpopmanuu;

FOTOBHOCTh OTOMpAaTh M HCHOJb30BATh HYXKHYIO HH(POPMALMIO B
COOTBETCTBUH C KOHTEKCTOM >KM3HEHHOU CUTYallUH.

METANPEAMETHBIE PE3YJIBTATDBI

Osnadenue YHUBEPCANbHbBIMU yueonvimu NnO3Ha8aAmMeNbHbIMU
oelicmeuamu:

BBISIBIISITH TIPUYMHBI U CJIEJICTBUSI MPOCTHIX XUMHUECKUX SBJICHUI;

OCYIIECTBJISITh CpaBHEHHUE, KIACCU(PUKAIIUIO XUMHUYECKHUX BEIIECTB IIO0
3aJIaHHBIM OCHOBAHMSIM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHUECKUX OTEpaIluii;

CTPOUTH JIOTHYECKOE CYXKIEHHE TIOCJIE MPEIBAPUTEIHHOIO AaHAIN3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CJICICTBEHHBIX CBS3EH;

BBIABJIATE JAeUIMTE UH(POPMAIUU, JAHHBIX, HEOOXOIUMBIX JJISl PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

npeoOpa3oBbIBaTh MH(POpPMALMIO U3 OJHOTO BHJA B JApyroi (tabiuiy B
TEKCT U Tp.);

co3/laBaTh, IPUMEHSTh U MPEOOPa30BHIBATh 3HAKU M CHUMBOJIbI, MOJACIH U
CXEMBI TSI pelieHs] y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO TIe1arora;

C TOMONIBIO MeAarora MPOBOJAUTh XUMHUYECKUH OMNBIT, HECIOKHbBIN
DKCIIEPUMEHT, JJISI YCTAHOBJICHUSI OCOOEHHOCTEH OOBEKTa WU3y4deHUs, MPUIHMHHO-
CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXKYy COOO0i;

C TIOMOIIBIO TE/Iarora WK CaMOCTOSITENHHO (POpMyTHUpoBaThH 0000IIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIbITA,;



MIPOTHO3UPOBATh BO3MOXXHO€ pa3BUTHE XHUMHUYECKHUX IMPOIECCOB U HUX
MOCJIEACTBUS,

UCKATh UM OTOMpaTh MH(POPMALIMIO WIIM JAHHBIE U3 UCTOYHUKOB C yU4ETOM
NPEeJIOKEHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

Osnadenue  yHugepcaivHvlMu  yueOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B Tpymrme (OMpenessTh OoO0IIue
LEJU, PaCIPEAeIISITh PO, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TIOMONIBI0 TMeJarora WM CaMOCTOSATEIbHO COCTaBJISITh YCTHBIE U
MHACbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WIUIIOCTPATUBHBIX MATEPUANIOB JIJIs
BBICTYIUICHUS TEpe]l ay AUTOPUEII;

OpraHU30BBIBaTh YY€OHOE COTPYAHUYECTBO U COBMECTHYIO NESATECIBHOCTH C
YUHUTEJIEM W CBEPCTHHKAMH; paboOTaTh WHIWBHAYAIHHO M B TPYMIE: HAXOIUTh
oOlee penieHue U paspeniaTh KOHQIMKTH Ha OCHOBE COTJIACOBAHUS MO3ULIMNA U
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

OIICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT, MPUHUMATH U
pa3AeisTh OTBETCTBEHHOCTh U MPOSIBIIATH TOTOBHOCTh K MPEJOCTABICHUIO OTYETA
repes1 rpymnmiomn.

Osnadenue yHuGepcanbHbIMU yY4eOHbIMU PEZYIAMUGHHIMU OCUCH GUAMU:

oOHapy>kuBaTh U (GOPMYIHPOBATH y4eOHYIO MPOOJIEMy, ONpPEACNATh 1Leb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAaMHU CAMOKOHTPOJISI, CaMOOIICHKH, MPUHSATUS PEIICHUN U
OCYILECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM UM  TO3HABATEILHOMN
NEATEIIbHOCTH;

COOTHOCHUTH CBOM JICUCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaMu, OCYILECTBIISITh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOIIECCe JOCTUKEHUS pe3yJibTara, ONpeaeisTh
CrocoObl  JIEUCTBUM B paMKax TMPEMIOKEHHBIX YCIOBUH U TpeOOBaHUA,
KOPPEKTHUPOBATH CBOU JACHCTBUS B COOTBETCTBUM C U3MEHSIOIIECHCA CUTYallUE;

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U MIPEAJIarath IJIaH €€ U3MECHEHUS;

OpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
y4eOHOM 3a71a4H;

MOHUMATh MIPUYUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TPeOyeMBbIil pe3yabTat
NeSATeTLHOCTH, ONIPEIETSATh TO3UTUBHBIC U3MEHEHHS M HaMpaBlIeHUs], TPeOyroIune
nanbHeie padoThl;

OCO3HAHHO OTHOCHUTBLCS K APYTrOMY YEJIOBEKY, €r0 MHEHHUIO.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 10 OCBOEHHUIO 00S3aTEIBHOIO
COJlepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW mpuMepHOM paboyeil mporpaMMonu,
BBIICTISIIOT: HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUI, crienupuyecKue Ims
yueOHOro mpenMera «XUMUS», BUIbl JAEITEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HaHWS, €ro HHTEpIpeTalH, NPeoOpa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX Y HOBBIX CUTYaIUsX:

o IIPEACTABICHUE O 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTH SIBICHUU
IPUPOAbI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAyKH Kak



0o0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyIbTyphl H
IPAKTUYECKON JEATENIbHOCTH 4YEJIOBEKAa B YCIOBUSX COBPEMEHHOI'O OOILECTBA;
NIOHMMaHUE MECTa XUMHH CPEIU IPYTUX €CTECTBEHHBIX HAYK;

o BJIAJCHUE OCHOBaMH IIOHATHHMHOIO ammnapara U CUMBOJIMYECKOTO
A3bIKA XUMHUHU JJI1 COCTaBJICHUS (POpPMYJ HEOPTaHWYECKUX BEIIECTB, YpPaBHEHUM
XUMHUYECKUX peakuui (C OMmopoil Ha alropuTM y4eOHBIX IEHCTBHI); BIaJeHUE
ocHoBamMH xuMmuyeckod HomeHknaTypbl (IUPAC u TpuBHanpHON) M ymeHUE
UCIIONB30BaTh €€ ISl pelleHus y4eOHO-TIO3HABATENBHBIX 3a/lad C IOMOIIBIO
YUHTENIS; YMEHUE HUCIOJIb30BaTh MOJEIU i1 OOBACHEHHS] CTPOEHUS aTOMOB U
MOJIEKYJI IO AJITCOPUTMY C OITOPO Ha ONPEECICHHUS;

o NPEACTABICHUE O CHCTEME XWMHYECKMX 3HAHUU M YMEHHE C
IIOMOILBIO YUUTENS IPUMEHATh CUCTEMY XUMUYECKUX 3HAHWM I YCTAHOBJICHUS
B3aMMOCBS3€M MEXKIy U3YYCHHBIM MaTE€pUaJIOM U IIPU IOJIYYEHUN HOBBIX 3HAHUM,
a TaKKe B MPOIIECCE BHINOJHEHUS YUEOHBIX 3a/1aHUl U TP pabOTe C UICTOYHUKAMU
XUMHYECKON UH(pOpMAaIK, KOTOpask BKIIIOYAET:

BAKHEUIIME XUMHUYECKHE MTOHATUS: XUMUUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, NMPOCTOE U CJI0)KHOE BELIECTBO, OAHOPOJIHAS U HEOJHOPOJHASI CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MAacChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, OKCU/I, KUCIIOTa, OCHOBAHUE, COJIb (CPEIHSS),
XUMUYECKas PEAKUUs, PEaKLHH COCIUHEHHMs, PEAKUUU pa3JIOKEHHs, peakuuu
3aMEIECHUs, pEeaKuuu OoOMeHa, TemIoBod H3(PQGEeKT peakuuu, 5SK30- U
HAOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBAs JOJIS XMMHYECKOTO AJIEMEHTA B
COEJIMHEHHUH, MAccoBasl JI0JIs U IIPOLICHTHAsI KOHIICHTPALKs BELIECTBA B PACTBOPE,
AOpO aroma, SJIEKTPUYECKUH CJI0OM aToMa, aToMHas OpOMTallb, pajuyCc aToMa,
BaJICHTHOCTb, CTENIEHb OKUCJICHUS, XUMUYECKasl CBSI3b, FIEKTPOOTPULATEIILHOCTD,
NOJISIPHAS U HETIOJISIPHASI KOBAJIEHTHAs CBSA3b, HOHHASI CBSA3b, METAJUIMYECKAs CBS3b,
KpUCTaJUIMYECKasl pelieTka (aToMHasi, MOHHAs, METaUIMYecKas, MOJIEKYJIIpHas),
WOH, KAaTWUOH, AaHWOH, OJJEKTPOJUT W HE DJJIEKTPOJUT, 3SIJIEKTPOJIUTHYECKAs
JTUCCOLMAIIMS, PEaKUMd HOHHOTO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peaklMl, OKHUCIHMTEIb M BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAaHOBJICHHE,
AIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOoOpaTUMbIE PpPEAKIUHU,
CKOPOCTh XMMHMYECKOM peakuuu, Karaau3aTtop, NpelebHO  JOMyCTUMAas
koHuenTpauus (I11K), koppo3ust MeTamioB, CIiaBsbl;

OCHOBOIIOJIATalOIIMe 3aKOHbl ~XMMHUHU: 3aKOH COXpPAHEHUsI  Macchl,
[Tepnonnueckuii 3axkoH . 1. MenaeneeBa, 3aKkOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJISIPHAS. TEOPHUSL, TEOPUS AIEKTPOIUTHIECKOM
JUCCOLIMAIMKM, @ TAaK)K€ MNPEICTAaBICHHWS O HAYYHBIX METOJax MO3HaHUS, B TOM
YUCJIE SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX METOJAX MCCIECJOBAaHUS BEIIECTB U
U3YYEHUS] XUMUYECKUX PEaKIIMIA;

o IPEICTABICHUE O NMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIIEMEHTOB (paJnyC aToMa, 3JIEKTPOOTPULIATENILHOCTH), MPOCTBIX U CIOXHBIX
BEILIECTB OT TMOJIOKEHUsT 3jieMeHTOB B Ilepuomuueckoit cucreme (B MajbixX
NepUoJiax M TJIaBHBIX MOATPYIIAaX) U AJIEKTPOHHOIO CTPOCHMSI aTOMa; yMEHHUE
OOBSACHATH CBSI3b MOJIOXKEHUS 37eMeHTa B [lepuoanueckoil cucreMe ¢ YuCIOBBIMU



XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsll
anpa, oOmiee YUCIO0  DJIEKTPOHOB),  paACHpe/lesieHUEM  BJEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOJOB, KAJIHUS U KaJbLIHS;
KJIaccUu(UIMPOBaTh XUMHUYECKHE DJIEMEHTHI C OMNOpOM Ha ompeneraeHus
busndeckoro cmpicia MUGPOBBIX JAHHBIX MEPUOANUECKON TaOIHIIbL;

o yMEHUE KIacCU(PUIUPOBATH XUMUYECKUE PJIEMEHThI, HEOPraHUUECKUe
BEILIECTBA U XMMUYECKHUE PEAKIIUUA C OMOPON HAa CXEMBI; OMPEACIISATh BaJCHTHOCTh
U CTENEHb OKHUCICHUS XMUMHUYECKHX ASJIEMEHTOB, BHUJI XUMUYECKOU CBSI3M U THII
KPUCTAUTMYECKON CTPYKTYpPhl B COEAMHEHUSIX, 3apsii MOHA, XapakTep cpelbl B
BOJIHBIX PacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTEIb
0 AJITOPUTMY YUEOHBIX JICUCTBUI;

o YMEHUE XapakTEepU30BaTh C ONOPOM Ha CcXeMmy (QU3HYECKHe U
XUMHUYECKHUE CBOMCTBA MPOCTBHIX BEIIECTB (KUCIOPOH, O30H, BOJAOPOA, rpadwur,
anMmas, KpeMHUM, a3oT, ¢ocdop, cepa, XJIop, HATPUH, Kalauil, MarHui, KajbIlUi,
ATIOMUHUMN, KEJIe30) U CJIOXKHBIX BEIIECTB, B TOM YKCII€ WX BOJHBIX PacTBOPOB
(Boma, aMMHaK, XJOPOBOJOPOI, CEPOBOJIOPOJI, OKCHUJIBI M TUIPOKCHUIBI METAIIIIOB
| - ITA rpynn, amomunus, meau (1), nmunka, sxenesa (11 u III), okcuast yriepona (11
u IV), kpemnaus (IV), azora u dochopa (III u V), cepet (IV u VI), cepuucras,
cepHasi, a30TuCTas, a30THas, ¢ochopHas, yrojibHasi, KpeMHUEBas KUCJIOTAa U UX
COJIM); ONUCHIBAThH C OMIOPOM Ha IJIaH U KJITIOYEBBIC CJIOBA; YMEHHUE MTPOTHO3UPOBATh
U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIE€ MPEIBAPUTENIBHOTO aHAJIN3a MOJI PYKOBOJICTBOM I€aarora, MpUMEHEHUE
BEILIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX
MpPEBpPAIICHU B PAa3JIMYHBIX YCJIOBHUAX, BJIUSHHUE BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPY’KAIOLIYIO IPUPOIHYIO CPELY;

o YMEHHME COCTaBJATh MO 00paslly, CXeMme, aJIropuTMy Y4eOHBIX
JEUCTBUNA MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUsS peakiuil (B TOM 4uCIe peakuui
MOHHOTO oOMeHa 151 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakimii),

WIUTIOCTPUPYIOIIAX ~ XMMHYECKHE  CBOWCTBA  HM3YYCHHBIX  KJIAcCOB / rpymm
HEOPTaHUYECKUX  BEIIECTB, a TaKXKe MOATBEPKIAIOIIMX TIE€HETHYECKYIO
B3aUMOCBSI3b MEXI1Y HUMU;

o YMEHHE BBIUYHCIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO UM MOJSIPHYIO
Macchbl BEIIECTB, MACCOBYIKO [JOJIK0 XHUMHUYECKOTO DJJIEMEHTa B COCAUHEHUH,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, KOJIMUECTBO BEUIECTBA U €0 MaccCy, 00bEM
ra3oB C ONOpoi Ha ob1ue GopMyJibl; YMEHUE IPOBOJAUTH PACUEThI [0 YPaBHEHUSIM
XUMHUYECKUX PEAKIU M HaXOIUTh KOJIMYECTBO BEIIECTBA, O00BEM U Maccy
pEareHToB WJIM MPOAYKTOB PEAKIMHU C OMOpOl Ha oOpaszel, alropuTM y4eOHBIX
JICHCTBUM,

o BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HaHUs (HAOJII0JIEHNE,
U3MEpEHUEe, DKCIEPUMEHT, MOJCIMPOBAaHUE) TPU U3YYEHUH BEIIECTB U
XUMHUYECKHUX SIBJICHUH C OMNOpPOW Ha alroputM Y4eOHBIX MACWCTBUIA; yMEHHE
copMynupoBaTh MNPOOJIEMYy U MPEAJIOKUTh MYTH €€ PELICHUs C MOMOIIbBIO
nejarora; 3HaHHE OCHOB Oe30macHOi paboThl C XMMHMUYECKHMHU BEIIECTBAMH,
XUMUYECKOH TOCYA0M U TaOOpaTOPHBIM 000PYA0OBaHUEM;



o HaJMYue MNPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOUUX XUMUYECKUX OSKCIHEPUMEHTOB I0J PYKOBOJACTBOM YUUTENS C
00CYXJIEHHEM I1J1aHa PabOThl UJIM COCTABICHUEM TaOJIUIIbI:

U3Yy4YEeHHE U ONrcaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE C GU3UUECKUMU U XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTIOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIINA;

M3y4YEHHE CIIOCOOOB pa3/IelICHUs] CMECEeH;

MOJYYEHHE KUCIOPO/Ia U U3yUYECHHUE €r0 CBOMCTB;

MOJYyYEHHE BOJOPO/Ia U U3YUEHUE €r0 CBOMCTB;

MOJTYYEHHE YIJIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJTyYECHHE aMMHUAKa U U3YYEHHUE €r0 CBOMCTB;

OPUTOTOBJICHHE  PAcTBOPOB  C  OMNPEACICHHOW  MaccoBOM  Joiiei
PacTBOPEHHOTO BEIIECTBA;

UCCJIEIOBAHUE U OINMCAHHE CBOMCTB HEOPraHMYECKUX BEIECTB PA3TUYHBIX
KJIACCOB;

NpUMEHEHUE UHIMKATOPOB (JJaKMyca, METUJIOpaHka 1 (peHondrarenHa) s
OMpEICNICHNS XapaKTepa Cpebl B paCTBOPaxX KHUCIOT U LIEJIOYEH;

M3yYCHHE B3aUMOJIEHCTBHUSl KHUCJIOT C METaUlaMU, OKCHIaMU METaJlIOB,
PaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajuia IPYTUM U3 pacTBOpa COJH;

rccienoBanre aMm()OTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IUHKA;

pelIeHne HKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHbBIC KIIACChl
HEOPraHUYECKUX COCIUHEHUIN;

pElIEHUE HKCIEPUMEHTAJBHBIX 3aJa4 M0 TeMe «DIEKTPOJIUTHYECKAs
JIACCOLAALIUS»;

pelIeHnEe IKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelllne HeMeTaJUlbl U
WX COCIMHEHUSD;

pelieHre dKCIEePUMEHTAIBHBIX 3a/a4 M0 TeMe «BakHeline MeTaibl U UX
COCIMHEHUSD;

XUMUYECKUE DKCIEPUMEHTBI, WUIIOCTPUPYIOIINE TMPU3HAKK MPOTEKAHUS
peaKkIuii HOHHOTO OOMEHa;

KaueCTBEHHbIC PEaKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaxX HMOHBI:
xJjopua-, OpomMua-, Moaua-, cyibdar-, pocdar-, kapOoHAT-, CUIMKAT-AaHUOHBI,
T'HJIPOKCHJI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KajbIHs, aJlOMUHUS, jkee3a (2+)
u kenesa (3+), meau (2+), HUHKA;

YMEHHE TMPEJCTaBISITh Pe3yJbTaThl JKCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPAPUKOB U TAOJIUII U BBISBIISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

° BIIaJICHUE IIpaBWJIaMH Oe30macHOro oOpalieHus ¢ BeEIIeCTBAMHU,
WCITOJIb3yEMBIMH B TIOBCEIHEBHOM JKM3HU, a TAK)KE MTPaBUIaMU TTOBEJACHUS B LEIISAX
cOepexeHuss 370pOBbS M OKPYKAIOIIEH MPUPOJHON CpeJbl, TOHMMAaHUE Bpesa
(ommacHOCTH) BO3JCUCTBUSI HA >KUBBIE OPTraHM3Mbl OIPEJEICHHBIX BEIIECTB, a
TaKXe CIOCOOOB YMEHBIIEHUSI M TPEAOTBPAIICHUS WX BPETHOTO BO3CHCTBUS;
MMOHMMAaHME 3HAYCHHUS )KUPOB, OCJIKOB, YIJIEBOAOB JJISl OpraHu3Ma 4eJIOBEKa;



° BJIAJICHUE OCHOBAMH XWMHYECKOM TIPAMOTHOCTH, BKJIKOYAOLIEH
yMEHHE MPABUJIBLHO HCIIOJIb30BaTh W3YUYEHHBIE BEIIECTBA W MaTepuaiabl (B TOM
qyucje, MUHEPAIbHBIC yA0OpEHHUs, METaUIbl U CIUIaBbI, MPOAYKTHI IMepepadOTKH
MIPUPOJIHBIX UCTOYHUKOB YTJIEBOJ0POIOB (YTJIsA, MPUPOIHOTO raza, He)TH) B OBITY,
CEJIbCKOM  XO3SIMCTBE, Ha TMPOU3BOJICTBE, YMEHHUE MPUBOJIUTH ITPUMEPHI
MPaBUJILHOTO UCIIOJIb30BAHUS U3YYEHHBIX BEIIECTB U MATEPHUATIOB;

° YMEHHE YCTaHABIIMBATh CBS3U MEXKAY pEATbHO HAOII0JaeMbIMU
XAMUYECKUMH SIBJICHHSIMH M MPOLECCAMH, MNPOUCXOJAIIMMUA B MAaKpO- U
MUKPOMHUpPE,  OOBSACHATH  TMPUYMHBI  MHOTOOOpa3Wsi  BEIIECTB,  YMEHUE
HHTETPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHHMSAMU JIPYTUX yU4eOHBIX MPEIMETOB C
IMOMOIIBIO TIeJIarora;

° npeicTaBieHne o chepax MpodecCHOHANBHOM  JeATEeIbHOCTH,
CBSI3AHHBIX C XUMHEH M COBPEMEHHBIMHU TEXHOJIOTUSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHHMSIX XMMHUYECKOW HAyKH; HaJWM4HWe OIbITa PaboThl C Pa3IUIHBIMU
UCTOYHUKAMU HWHGOpMALUM 10 XUMHHM (HAy4dHO-TIOMYJIApHAs JIUTEepaTrypa,
CJIOBapH, CHPABOYHHKU, WHTEPHET-PECYPChl) C OMOPOWM Ha aJrOpUTM: YMEHHUE
OOBEKTUBHO OILICHMBAaTh HWH(MOpPMALMIO O BEIIECTBAX, HX MPEBPAIICHUIX U
MMPAKTUYECKOM MMPUMEHECHUHU.

TpeOoBanuss K MpeAMETHBIM pe3yJbTATAM OCBOCHHUSI Y4e0OHOIro
npeamMera «XuMHs», pacnpeaejieHHbIe M0 roaaM 00y4eHust

Pesynbratel 10 rogam (GOpMyIUPYIOTCS MO MPUHIUIY TOOABICHUS HOBBIX
pe3yJbTaTOB OT r0/la K TOAY, YK€ Ha3BaHHbIC B MPEIBIAYIINX rofgax MO3UINH, KakK
PaBUiIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPETHOTO
roJia o YMOJTYAHHUIO BKITIOYAIOT PE3YNbTAThl MIPEABIAYIIUX JIET).

8 KUIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TMOHSITUH: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, MPOCTO€ BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTENbHAs aTOMHas U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHE, COIIb, 21eKMPOOMPUYAMETbHOCHb®, CTETICHD OKHCIICHIS, XUMUIECKas
peakius, Kiaccu(puKalus peakiuii: peakiiui COSAMHECHHS, PEaKIINU Pa3I0KEHUS,
peakiuyu 3aMelIeHus, pPeakluuu OOMEHa, DK30- M DHIOTEPMHUYECKHE DPEaKIUu;
menyogoll 3ggexm peakyuu; SIIPO aTOMa, DIESKTPOHHBIM CJIOW aroMa, aTOMHas
opOuTaNb, paguyc aroMa, XUMHYECKash CBs3b, TMOJIApHAs U HEMOJSpHAs
KOBaJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoOBasl J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIlUs) B pacTBOpPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHYECKUX MOHATUM (CM. 11. 1) 1
MPUMEHSITH ATU TTOHSATHUS MPU OMMCAHUU BEIIESCTB U UX MPEBPAIICHUI;

UCIIO0JIb30BaTh XUMUUYECKYH0 CUMBOJIMKY JJIsI COCTaBlIieHUsI (hOpMYJT BEIIECTB,

2
3H€CI) " Jajgee KypCuBOM 0003HaYar0TCs IUIaHUPYCEMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPbBIC MOT'YT OBITH
MOTCHIHAJIBHO NJOCTUTHYThBI 06y‘laIOIIII/IMC$I C BHP, HO HE SIBIISIOTCS 00sS3aTEIbHBIMHU.



MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKUui, SEKTPOHHOTo OanaHca;

OMpeNeNsaTh BaJC€HTHOCTb aTOMOB JJIEMEHTOB B OWMHAPHBIX COEIUHEHMUSX;
CTENEHb OKMCIICHHUS DJJIEMEHTOB B OWHApHBIX COEJUHEHUSX C ONOpOod Ha
ONpENIENICHNUs,, B TOM YHCJI€ CTPYKTYPUPOBAHHBIE; NMPUHAIJICKHOCTh BEUIECTB K
ONpeNeNEHHOMY KJIACCy COEIMHEHHM 1o (QopMyliaMm; BUJ XUMHUYECKON CBS3U
(KOBaJICHTHAsl M HIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSIX;

UMETh MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUI, YMETh C MOMOIIBIO
YUUTENS] MPUMEHSITH CHUCTEMY XUMHUYECKUX 3HAHUW, MJI1 YCTaHOBJICHUS
B3aMMOCBSI3U MEXy U3YYEHHBIM MaTEpPUAIOM U MPU MOJTyYCHUU HOBBIX 3HAHUH, a
TaK)Xe MpHU paboTe ¢ UCTOYHUKAMU XUMHUeCcKor nHpopmarmu. OpUeHTHPOBATHCS
B TMOHATUSX M ONEpUpPOBaTh UMM Ha 0a30BOM YypOBHE, MPUMEHSTH MpHU
BBITIOJTHEHUH YYEOHBIX 3aJaHU M PEIICHUHM PACUETHBIX 3aJad C ONOpoll Ha
aITOPUTM y4EOHBIX NECHCTBUI HM3yUECHHBIC 3aKOHBI M TEOPUU: 3aKOH COXPAHCHUS
maccsl, [lepuonnueckuii 3axkon [[.1. Menneneesa, zakon nocmoancmea cocmasa,
3aKOH ABOrajipo; aTOMHO-MOJIEKyJsgpHas Teopusi. COOTHOCUTH OOO3HAYEHUS,
KOTOpble uMmetoTcs B Tadmuie «llepuoandeckasi cucTeMa XUMHUYECKUX JIEMEHTOB
.. MeHneneeBa» € UHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsj sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacrpeiesieHue UX M0 AJIEKTPOHHBIM CIIOSM);

KJacCu(UIIMPOBATh XWMUYECKHE JJIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA;
XUMHUYECKHE peaKIuu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeIIoBOMY A(h@eKTy, M0 HU3MEHEHHMIO CTEMEHU OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB) C OMIOPOM HA CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
pa3IMUHBIX KJIACCOB, TMOJTBEpPKJasi OINKHCAaHUE MPUMEPAMU  MOJEKYJSPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIAN C OMOPOW HA CXEMBI;

POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTHM OT HUX COCTaBa M
CTPOCHHMS; BO3MOKHOCTH MPOTEKAHHS XMMHYECKUX MNPEBPAlICHUN B pPa3IUUYHBIX
YCIIOBUSIX TIOCJIE MPEABAPUTEIHHOTO O0CYXKICHUS C TIEAaroroM;

BBIYUCIISAITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO dJeMEHTa 1Mo (opMysie COSAMHEHHS; MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPABHEHUIO XUMHUYECKON
pEaKIuu ¢ OTIOPOM Ha aJrOpUTM;

MIPUMEHSATh OCHOBHBIE OIEpallUd MBICIUTEIBHONU NIESITEILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMaTu3alus, KiacCu(puKaius, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS W3Y4YEHHS CBOWMCTB BEIECTB U
XUMHUUYECKUX PEaKIUi; eCTeCTBEHHO-HAYUYHbIE METO/bl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHHEe, MOJICIMPOBAHUE, DKCIEPUMEHT (peanvHblll U MbICIeHHbI) TIOM
PYKOBOJICTBOM T€/1arora;

CJIeIOBATh MpaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYA0N U JIaOOpaTOPHBIM
o0oOpyZ0BaHUEM, a TAK)KE TPaBWIIaM OOpaIieHus! C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMA TI0 BBINMOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB T10
MOJIYYCHUIO ¥ COOMpAHUIO0 Ta3000pa3HBIX BEMIECTB (BOIOpOJA M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOM JIOJIEW PAaCTBOPEHHOTO
BCILIECTBA; IUIAHUPOBATb U MPOBOAUTH XUMHUYECKHE HSKCIEPUMEHTHI IO



pacmo3HaBaHUIO PACTBOPOB IMEJOYEH W KHUCIOT C TOMOIIBI0 HWHANKATOPOB
(;rakMyc, penondTanenH, METHIOPAHK U JAP.), MOATBEPKIAIOIMMNX KaueCTBEHHBIN
COCTaB HEOPTaHMYECKUX BEIIECTB (KAYECTBEHHBIC PEAKIMM Ha HWOHBI) TIOJ
PYKOBOJICTBOM II€Iarora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKUX IOHATHH: XHUMHYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTMOH, AHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, CTEIIEHb  OKHUCIECHUS,
XUMHYECKash peaklus, XUMHUECKas CBs3b, Meniosou 3ggexm peakyuu,MOb,
MOJISIPHBI O0OBEM, PacTBOpP; 3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOIUTHUECKAS
JUCCOLIMAIS, PeaKIIMM UOHHOTO OOMEHa, KaTalu3aTop, Xumuyeckoe pagrHosecue,
obpamumble U Heobpamumvlie peakyuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuyMy, OKHUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHME M BOCCTaHOBIJICHHE,
aljoTponus, amMQpoTepHOCTh, XUMHUYECKass CBsA3b (KOBaJE€HTHas, HOHHa,
MeTaJJIMYECcKast), KpUCTalNIM4ecKas pEIETKA, KOppo3us Memanios, CHlasbl,
CKOpOCMb XUMUYeCKOU peaxkyuu, TpenenabHo pomyctumas koHuentpanus (I11K)
BEILIECTBA;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUH (cM. 1. 1)
IIPUMEHSATH 3TU MOHSTHS IPU ONIMCAHUU BEUIECTB U UX NPEBPALCHUI;

MCIIOJIb30BaTh 3HAKM U CUMBOJIBI ISl (PUKCALMU PE3YJIbTaTOB HAOIIOACHHUI,
cocTaBieHHs] (OpMyJT BEUIECTB M YpPAaBHEHUH XMMHUYECKHX pEAKIUH, 3amUCH
JAHHBIX ycnmoBUM 3ajmad. Mcmonbs3oBaTh  000O3HAYEHHWsA, UMEIOIIMECS B
[lepuonnueckoii cucreme U TabJIUIE paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJIEH
B BOJIE JIJIS1 BBIITOJTHEHUS 3aJaHUN.

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX DJIIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOIO COCTABA; IPUHAIIIEKHOCTh BEILIECTB K ONPEACIEHHOMY
KJIACCYy  COEOMHEHUMHM C ONOpOM HAa  ONpPEAEICHUs, B TOM  YHCIE
CTPYKTYpUPOBaHHbIE;, BHUIbl XUMHUYECKOW CBSI3U (KOBAJICHTHAsl, HOHHai,
METaJUIMYECKasi) B HEOPraHUYECKUX COEIMHEHHUAX; 3apsj] HMOHA MO XUMHUYECKON
dopMmyrie; XapakTep Cpeabl B BOJHBIX pacTBOpax KHUCIOT M LIEJIOYEH, mun
KPUCMALIUYECKOU peuémKy KOHKPemHo20 eeuecmasa,

packpbiBath cMbIca [lepuonmdeckoro 3akona J[.M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAaHUE: ONUCHIBAMb U XAPAKMepUu3068ams TaOINYHYIO
bopmy Ileproguueckoil CUCTEMbl XMMUYECKUX 3JEMEHTOB: pa3inyaTh MOHATHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OonbpIIME TEPUOIbI; coomHOocumbs  O0O3HAUEHMS, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOllee YHUCIO 3JIEKTPOHOB U
pacrnpezielieHUue UX 10 3JIEKTPOHHBIM CIIOSIM); 00bACHAMb 001IEe 3aKOHOMEPHOCTH
B HW3MEHEHMHM CBOMCTB XMMHYECKHMX DJJIEMEHTOB M MX COCIUHEHHM B IIpeaesax
MaJbIX IEPUOJOB U IIIaBHBIX MOATPYHI C Y4ETOM CTPOCHHS UX aTOMOB;

KJIAaCCU(PUIIUPOBATh XMUMHUYECKHUE 3JIEMEHTbl; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKHE PEAKIHH (110 YMCILy U COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEUIECTB, IO
TerioBoMy 3(G(}eKTy, MO HU3MEHEHHIO CTeNeHEeH OKUCICHUS XUMHUYECKHX



AJIEMEHTOB) C ONOPOU HA CXEMBI;

XapakTepru30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUYECKUE XUMHYECKHE
CBOMCTBa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIash OMUCAHUE IPUMEpaMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUMA C
OTIOPOW Ha CXEMBI;

COCTaBJISITh YPAaBHEHUS SJIEKTPOJIMTUYECKOMN AUCCOLUALINU KUCIIOT, IIeouen
U COJIei; TOJIHBbIE M COKpAIIEHHbIE YPAaBHEHUS peaKIMil HMOHHOro OOMEHa;
YpaBHEHUSI PEaKIui, MOJATBEPKIAIOMINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBS3U
MEK]ly BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;

pacKkpbIBaTh  CYIIHOCTh  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil
MOCPEZICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUHN MOCIE MpeaBapUTEIHLHOTO
00CYXXJIEHHUSI C T1E€J1aroroMm;

BBIYUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMEHTa 1Mo (opMysie COSANMHEHHS; MAacCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHUYECKOU
peaKkuuu ¢ OOPOM Ha alrOPUTM;

CJIeIOBaTh MpaBUjIaM IMOJIb30BAHUSI XUMUYECKON MOCYAO0N U JIabOpaTOPHBIM
o0opyZ0BaHUEM, a TaK)KE MpaBWIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo Ia3a);

MPOBOAUTEL PEAKIUHU, MOITBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUJI- OpOMHJ-, MOAU]I-, KapOOHAT-,
dbocdar-, cunmkar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTHOHBl aMMOHHUS U HOHBI
M3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

IPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON AEATEIbHOCTA — aHAINU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEeMAaTH3allUi0, BBISIBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 U3yYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINN;
€CTECTBCHHO-HAYYHBIE ~ METOIbl  TO3HAHWS —  HAOJNIOJCHHWE, H3MEPEHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (pealbHbIN U MBICTICHHBIH).






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 669156940959655819463310575184336563501118402906
Bnapgeney bynatosa Hatanba BnaguMupoBHa

OeicTevTened C 23.01.2025 no 23.01.2026



http://www.tcpdf.org

		2025-02-24T18:12:06+0500




