[HOACHUTEJIbHAA 3AIINCKA

PaGouass mporpamMma 1o XuMuUM ISl OOYyYaloOlUXCS C  3aJEP>KKOMN
ncuxuyeckoro pazsutus (nanee — 311P) Ha ypoBHE 0CHOBHOIO 00111eT0 00pa3oBaHuUs
cocTapjieHa B cOOTBeTCTBUU ¢ DenepanbHbIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapToM OCHOBHOTO 001ero odpaszoanus (Ilpukaz Munnpocsemenus Poccun
ot 31.05.2021 . Ne 287, 3apeructpupoBan MUHHCTEPCTBOM tocTULIMK Poccuiickoi
Oeneparuun 05.07.2021 1., per. Homep 64101) (manee— OIOC 0OO0O0),
aJanTUPOBAHHON OCHOBHOM 00pa30BaTEIbLHON MPOTPaMMOM OCHOBHOTO OOIIETO
o0OpazoBaHusl 00YJAIOIIUXCS C 3aJePKKOM rcuxudeckoro pazputus (nanee — AOOIT
OOQO 3IIP), paGoueii mporpaMMmbl Y4eOHOTO mpeaMera «Xumus» (06a30BbIN
YPOBEHB), MPOTPAMMON BOCHHUTAHUSI OOYYaIOIMIMXCS TPH MOJIYUYSHHUH OCHOBHOTO
oOmiero oOpa3oBaHUs, C Y4YETOM pacHpelleJIeHHBIX IO KiaccaM MpOBepsieMbIX
TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MpOrpamMMbl
OCHOBHOTO 00IIIero 00pa30BaHUS W DJEMEHTOB COJCpP)KaHMs, MPEACTABICHHBIX B
YHuBepcaabHOM Koau(pHUKATOpe MO XMUMHH, KOHICNIMU MpenoaBaHus y4eOHOTO
npeaMeTa «XHUMHS», B 00pa3oBareNbHBIX opranuzanusax Pd, peanusyronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

O0mas xapakrepucTuka y4eOHOro npeamera « XuMush»

VY4yeOupiii mpeamer «XUMHUS»  BXOAUT B  MPEAMETHYIO  00JacTh
«EcTecTBEHHOHayuyHble  TpeAMETB». B cucTeMe  eCTeCTBEHHOHAy4HOTO
o0Opa3oBaHus XUMUS KaK Y4eOHbIN NpeJIMET 3aHMMAeT BaXKHOE MECTO B MMO3HAHUU
3aKOHOB MPUPOJBI, (HOPMUPOBAHUM HAYYHOM KapTUHBI MHUPA, CO3IaHUHU OCHOBBI
XUMHYECKUX 3HAHWUW, HEOOXOJMMBIX IS TOBCEIHEBHOMW IKU3HH, HAaBBIKOB
3I0POBOTO U O€30MACHOTO IS YEJIOBEKa M OKPY’KAIOIIEH ero cpebl o0pasa KU3HHU,
a TaK’K€ B BOCIUTAHUU SKOJIOTUYECKON KYJIBTYPHI.

VYcnemHocTh n3y4yeHnsl XMMUU CBA3aHa C OBJIAJEHUEM XUMUUYECKUM SI3bIKOM,
coOJIrOICHUEM TIpaBUJI Oe30MmacHoOM padOThl TPH  BBITTOTHEHUH XHUMHYECKOTO
AKCHEPUMEHTA, OCO3HAHMEM MHOTOUYMCICHHBIX CBA3€H XUMUU C JIPYTHUMHU
MpeIMETaMHU LIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaeT B ce0si OCHOBBI HEOPTAaHMYECKOW M OPraHWYeCKOn
xumuH. ['TaBHOW wmueel MporpaMMbl SIBISAETCS CO3JaHUE 0a30BOTO KOMILIEKCA
OTIOPHBIX 3HAHUH MO XUMHH, BHIPAKEHHBIX B (hOPME, COOTBETCTBYIOIICH BO3PACTY
00y4JarommXxcs U UX 0COOBIM 00pa30BaTEILHBIM TOTPEOHOCTSM.

B coxmepxanum JgaHHOrO Kypca MpPEACTaBICHBI OCHOBOMOJIATAIOIINE
XUMHUYECKHE TEOPETUUECKUE 3HAHMUS, BKIIOYAIOIINE U3YUEHNE COCTAaBa U CTPOCHUSA
BEIIECTB, 3aBUCHUMOCTHM HMX CBOMCTB OT CTPOCHHMS, MPOTHO3HMPOBAHHUE CBOWCTB
BEIIECTB, MCCIIEIOBAHUE 3aKOHOMEPHOCTEM XHMHUYECKUX IMPEBPALICHUN U IIyTEH
yOpaBJeHUs UMU B LETSAX MOIYUYEHHUS BEUIECTB U MaTEPHUAIOB.

TeopeTnyeckyr0 OCHOBY H3YYEHHUSI HEOPraHMYECKOW XHMHUU COCTaBISET
aTOMHO-MOJIEKyJsipHOe yueHue, l[lepmommueckuii 3axkon [[.MI. MengeneeBa c¢
KpPaTKUMHU CBEACHUSIMU O CTPOEHHWHM AaTOMa, BHJAX XUMHYECKOW CBA3HU,
3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKLIHM.



B wu3ydeHum Kypca 3HaUMTENbHAs POJIb OTBOJUTCS XUMHYECKOMY
AKCIIEPUMEHTY: IPOBEJECHUIO MPAKTUUYECKUX MU JTAOOPATOPHBIX pabOT, OMUCAHUIO
pE3yJIbTATOB YYEHHUYECKOTO 3KCIEPUMEHTA, COOIIOACHUI0 HOPM U IPaBUI
Oe3omnacHoi paboThl B XMMHUYECKON J1a00paTOpuu.

Peanuzauuss paHHOW mporpaMMbl B Ipolecce OO0y4YeHUs IO3BOJIUT
oOyyaromumcsi ¢ 3IIP ycBOUTH KJIIOYEBbIE XMMUYECKUE KOMIIETCHIIMU U TIOHATH
POJIb ¥ 3HAYEHWE XUMUHU CPEJIU IPYTUX HAYK O IPUPOJIE.

N3yuyenue xumuu cnocoocTByeT (POPMUPOBAHUIO Y O0YUaAIOIIKUXCS HAYYHOTO
MHPOBO33pPEHUS, OCBOCHHUIO OOIEHAYYHBIX METO/IOB (HAONIOAEHHE, U3MEpEHUE,
AKCTIIEPUMEHT, MOJICITUPOBAHNUE), OCBOCHUIO MTPAKTUUECKOTO MPUMEHEHHUS HAyUYHBIX
3HaHUN, OCHOBAHHOTO HAa MEXIMPEIMETHBIX CBA35X C mpeamMeraMu «OKpyKaromuit
mupy, «®duszuka», «buonorusy, «l'eorpadus», «Marematuka» u QopMupyer
KOMIIETEHIIMM, HEOOXOAMMBIE Jii MNPOAOKEHUS 00pa3oBaHHs B 00JacTH
€CTEeCTBEHHBIX HaYK.

N3yuenue xumuum cnocoOCTByeT pa3BuTHIO y oOyuatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpakeHMs, (DYHKIIMOHAIBHOM TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKH aHAIU3UPOBATh MHGOPMAIIUIO, MPEJICTABICHHYIO B
pasnmuuHbiXx  (opmax. 3HAYUMMOCTh TpeaAMeTa IS Pa3BUTHS  KU3HEHHOU
xkommeTeHIuu ooy4daromuxcs ¢ [P 3akmouaercsi B yCBOGHUM OCHOBBI XUMHUYECKUX
3HaHUH, HEOOXOIWMBIX IS TIOBCEJHEBHOW JKHM3HU; HABBIKOB 370POBOTO0 U
Oe3omacHOro JJig YeJOBeKa W OKpYXKawIled ero cpenbl olpasza >KU3HH;
(GbopMUPOBAHUH IKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpaxxaeT cojepkaHue 0OydeHUs IPEeIMETy «XUMHUS» C YIETOM
0cOOBIX 0Opa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3IIP. Osnagenue
y4eOHBIM TpeAMETOM «XUMUS» MPEJCTABISET ONPEACICHHYI0 TPYIHOCTH IS
obygaromuxcs ¢ 3[IP. D10 cBsA3aHO C OCOOCHHOCTSMH MBICIUTEILHOMN
NESTENbHOCTH, TEPUOJAMYECKUMHU KOJCOAHUSIMU BHUMAHUS, MaJbiIM 00BEMOM
namsTH,  HEJOCTAaTOYHOCTBIO  OOIIEro  3amaca  3HAaHWM,  MOHWKEHHBIM
MO03HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlns mpeo1oyieHusT TPYAHOCTEH B M3YyUYCHHH YYEOHOTO MpeaMeTa «XHUMHS»
HeoOXonuMa anmanrtanus oO0bemMa M XapakTepa ydeOHOro wmartepuana K
MO3HABATEIFHBIM BO3MOXKHOCTSIM JAHHOW KaTeropuu OOYy4aroluXcCs, y4eT HX
O0COOEHHOCTEW PAa3BUTUA: HCIIOIB30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEKIIPEIMETHBIX CBA3EH, IOCTEIIEHHOE YCI0KHEHUE U3YyYaeMOro MaTepHania.

[Ipy u3yueHHH XUMHHM HEOOXOIUMO OCYIIECTBIISITH B3aUMOJACHCTBHE Ha
MOJIMCEHCOPHOU OCHOBE.

Teopetnuecknidi  MaTtepuanl PEKOMEHIYETCS  HM3y4yaTb B IIpoLEcCe
MPAKTUYECKON JeATENbHOCTA. BO3MOXHO BBIJEIEHUE OTACIbHBIX YPOKOB Ha
pelieHre 3aja4 B CBA3U CO CJIOKHOCTBIO aHalu3a Tekcra ooydaromumucs c¢ 311P.
Opranuyeckoe €IWHCTBO NPAKTUYECKOM W  MBICIUTEIbHON JI€SITEIIbHOCTH
oOydJarolmuxcsd Ha ypoKaxX XHUMHHU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHUIO Oa3UCHBIX XUMHYECKMX 3HaHMU W yMeHuil. Ocoboe BHHUMaHUE MpU
M3YUYECHUHU XUMUU YNIENAETCS U3YUYCHUIO «CKBO3HBIX» MOHITUH U (POPMUPOBAHUIO
HaBbIKa CTPYKTYpPHUPOBAHUSI MaTepuUara.



Henu u 3a1aun u3yvyeHust y4eOHOro npeamera « XumMus»

Obwue yenu W3ydeHHUs y4eOHOTO mpeaMera «XHUMHs» MpPEICTaBICHbI B
[IpumepHoii paboueil mporpaMme OCHOBHOro oOmero oOpasoBanus. OHH
AKTyaJIU3UPOBAHBI C YYETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOI'O OOILIEro
o0pa3oBaHus, HAIIPaBICHHOCTH 00YYEHUs HA Pa3BUTHE U CAMOPA3BUTHUE JIMUYHOCTH,
(dopMupoBanue e€ nHTEMIeKTa U 001el KyapTypbl. O0yuyeHHe YMEHUIO YYUThCA U
MPOJ0JIKATh CBOE OOpa30BaHME CAMOCTOSTENIBHO B HACTOSILEE BPEMS SBIISIETCS
OJIHOM M3 BaKHEHIIUX (PYHKIUN y4eOHBIX MIPEAMETOB, B TOM YHCIE U «XHUMHUI.

st oOyuaromuxcs ¢ 311P, Tak ke, kKak ¥ JJi1 HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB,  OCBAaMBAIOUIMX  OCHOBHYIO  0Opa3oBaTelbHYI  MpPOTrpaMMmy,
JOMHUHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKue yeau, Kakx:

* ¢opMUpOBAHME MHTEJUIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHATUIO PEIICHUH, CcrnocoOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSM KU3HU;

" HanpapJIE€HHOCTh OOYYEHHS HA CHCTEeMAaTHYECKOEe MPHUOOIICHUE y4YalIuXcs K
CaMOCTOSAATETILHOM  TO3HABaTeNbHOM  JESATENbHOCTH,  HAy4YHBIM U
NPAKTUYECKUM METO/IaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU,

= obOecrieueHre YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO O0YyJaIONUMUCS
OMbITa Pa3HOOOpa3HOM JEATENBHOCTH, TO3HAHUS M CaMOIO3HAHUS,
KJTIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEPCAIbHOE
3HAUEHHUE JIJIs1 PA3JINYHBIX BUAOB JAECSATEIbHOCTH;

* ¢dopMupoBaHHE YMEHUN OOBSCHATH W OILICHUBATH SIBJICHUS OKPYXKAIOLIETO
MHpa Ha OCHOBAaHWM 3HAHHI U OIbITA, MOJIYUYEHHBIX IPU U3YYCHUU XUMUU;

* ¢dopMupoBaHHE Y O0YUAIOLIUXCS TYMAHUCTHUECKUX OTHOIIEHUH, TOHUMAaHHUS
[EHHOCTH  XMMHUYECKUX 3HAaHUW IS BBIPAOOTKH  SKOJIOTHYECKHU
IEJIECO00Pa3HOT0 TIOBENIEHUS B OBITY W TPYAOBOM NEATEILHOCTH B IIEISAX
COXPaHEHHUs CBOETO 3/I0POBBS U OKPYKAIOLIEH MPUPOTHON CPENBL;

" pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOINEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY TMpoduiasi U HampaBI€HHOCTH
JadbHEHIIero 0OyYeHHs.

Kypc HampaBieH Ha pelieHHe CIeAyloUX 3aday, 00eCTeYyUBaIOIINX
peaNn3auuoo JUYHOCTHO-OPUEHTUPOBAHHOIO M JIE€ATEIBHOCTHOIO IOAXOAOB K
oOyduennto xumMuu obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOrO OOIIEro
o0pa3oBaHUs:

* (QopmupoBaHHE NMEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BELIECTBAX, UX MPEBPALICHUAX M NPAKTUYECKOM NPHUMEHEHHH; OBJIAJICHUE
HNOHSTHIHBIM aIllapaToM U CUMBOJUYECKHUM SI3bIKOM XUMUHU;

" 0co3HaHHE O0OBEKTUBHON 3HAYMMOCTH OCHOB XMMHUECKOM HAayKH Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMHYECKUX pEeBpALLEHUN
HEOPraHWYECKUX U OPraHMYECKHUX BELIECTB KAK OCHOBBI MHOI'MX SIBJICHUU
KUBOW U HEXKUBOU MPUPOJIbI; YIIIYOJIEHHE MPENCTABICHUI O MaTepruaIbHOM
€IMHCTBE MUPA;



" OBIQJCHHE OCHOBAaMHM  XMMHYECKOM  I'paMOTHOCTH:  CHOCOOHOCTBHIO
aHAJIM3UPOBATh U OOBEKTUBHO OIEHUBAThH KU3HEHHBIE CUTYAIlUH, CBI3aHHBIC
C XWMHEW, HaBbIKaMU 0Oe3omacHOro oOpalieHusi ¢  BelleCTBaMH,
HCIIOJb3yeMbIMH B TIOBCEIHEBHON JKM3HU; yMEHHEM aHaJU3upOBaTh H
IUIAHUPOBATh HKOJIOTUYECKU 0€30MacHOe IMOBEACHHE B LENAX COXPaHEHUS
3JIOPOBBSI 1 OKPYXKAIOIICH Cpeibl;

* QopMmupoBaHHE yMEHHUH  yCTaHABIMBAaTh CBA3M  MEXAY peajbHO
HaOII0MaeMBbIMA XUMHYECKUMH SIBICHUSIMH U MPOILIECCAMH, TPOUCXOASIINMU
B MHUKPOMHpPE, OOBSCHATh MPUUMHBI MHOTO00pa3us BEIIEeCTB, 3aBUCUMOCTD
X CBOWCTB OT COCTaBa W CTPOCHHUA, a TaKkKe 3aBUCHMOCTH MPUMCHEHUS
BEIIECTB OT MX CBOWCTB;

" MPUOOPETEHHE OINBITA HWCIOIB30BAaHUS PA3TUYHBIX METONOB H3YYCHHUS
BEIIECTB, HAOIOICHUS 32 UX MIPEBPALICHUSIMHU TIPH MPOBEICHUN HECIOKHBIX
XUMHAYECKUX  OKCIEPUMEHTOB C  HWCIOJB30BAHHEM  JIAOOPaTOPHOTO
o0opynoBaHus U TPUOOPOB;

* (QopmupoBaHHE NPEACTABICHUIN O 3HAYCHUH XUMUICCKOW HAYKH U PEIICHUN
COBPEMEHHBIX JKOJIIOTUYECKHUX TPOOJIeM, B TOM YHUCIIE B MPEIOTBPALICHUH
TEXHOTEHHBIX M SKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpa M aJaANTANNH Y4eOHOI0 MaTeprasa o XuMHuu

OO6yuenue yueOHOMY peIMeTy «XUMUsDH HE0OX0IUMO CTPOUTH Ha CO3TaHUHU
ONTUMAJIBHBIX YCIIOBUHM JJIi YCBOSHUS MPOTPAMMHOI0 MaTepHuaia o0y4aromuMHCs
c 3I1P. bosbiioe BHUMaHUE JTOJKHO OBITH yIE€TIEHO 0TOOpY yueOHOro MaTepuasa B
COOTBETCTBHM C TMPHUHIUIIOM JOCTYIMHOCTH MPU COXpaHEHHWH 00I1Iero 0a30BOro
ypoBHsA. OH JOJKEH MO COAEpPXKAHUI0O M 00beMy OBITh adanTHUPOBAHHBIM IS
oOyuarommuxcs ¢ 3[IP B cooTBeTcTBMHM € HX OCOOBIMH OOpa30BaTEIbLHBIMU
norpebHocTaMu. CrieqyeT 00JIerYuTh OBIAJCHHE MAaTEpUATIOM OOYYaIOIIMMUCS C
3IIP mocpeacTBOM €ro AETaIbHOTO OOBSICHEHHSI C CHCTEMATHYECKHM TOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B MPUMEHECHUM 3HAHUM C UCIOJIBL30BAHUEM ITPUEMOB
ANTOPUTMU3AINHU U BU3YaJIBHBIX OTIOP, OOYUYEHHS CTPYKTYPUPOBAHUIO MaTepuaa.

Bonpiioe 3HaueHue Uisi TOTHOIIEHHOTO YCBOGHHUS y4eOHOTO MaTepuana
HMMEET OIOpa Ha MEKIPEIMETHBIE CBSI3U BOIIPOCOB, U3yYaeMbIX B JAHHOM KypC€, C
TakKUMH Yy4eOHbIMU mpeameramu kak «['eorpadus», «Dusuka», «buomorusy.
[To3Bomsisi paccMaTpuBaTh OAMH U TOT K€ y4eOHBIM MaTepuall ¢ Pa3sHBIX TOUYEK
3pEHUs], MEKITPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €r0 JYUIIEMY OCMBICIIEHHUIO, OoJiee
MIPOYHOMY 3aKPEMNJICHUIO MOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHI.

[Ipu moAroToBKE K ypOKaM YUUTEb JOJKEH MPEAYyCMOTPETh (OPMUPOBAHUE
y oOydJarolmuxcsd YMEHHI aHaJIu3UpoOBaTh, CPaBHUBATh, 0000IIaTh H3y4daeMbId
Marepuall, IUIAaHUPOBATh MPEJCTOAILLYI0 PadOTy, OCYHIECTBISATb CAMOKOHTPOJb.
HeoOxomuMo MOCTOSHHO CHENUTh 32 MPABHIBHOCTBIO PEYEBOTO O(OPMIICHHS
BbICKa3bIBaHUI oOyyaromuxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEHHOCTAMU MOBEJICHUSIU JeATeNbHOCTU o0y4atomuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAUM CTPOXKAUIIUNA KOHTPOJIb
COOJIFOICHUSI TIPaBUJI TEXHUKHU OE€30MAaCHOCTH MPU NPOBEACHUU J1abOpPaTOPHBIX
paboT B XUMUYECKOM KaOUHETE.



Buabl nesareabHoctu odyvarwimuxcsa ¢ 3IIP, o0ycioBiieHHbIE 0CO00BIMH
0o0pa3oBaTeJIbHBIMH NOTPEOHOCTSIMH M 00ecneYuBaOIIMe OCMBICJICHHOE
OCBOCHHE COJeP:KaHUM 00Pa30BaHUSA MO NpeAMeTyY «XUMHU»

Copeprxanue BUJIOB AesTenbHOCTH oOydaromuxcsa ¢ 3I1P Ha ypokax Xxumuu
omnpezensieTcs: uX 0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMHU. [IoMHUMO IMPOKO
ucnosbzyembix B OOIT OO0 o6mux aig Bcex 00y4aronuxcst BUAOB JIEATEIbHOCTH
ClelyeT YCWJINTh BHUJbI JAESATEIbHOCTH, CHEUM(PUUHBIE JJIS JAaHHON KaTeropuu
oOydarommxcs, [ O0O€CHedYeHHUs] OCMBICICHHOIO OCBOEHHUS COJEpKaHUS
o0Opa3oBaHus MO NPEIMETY: YCUIIEHUE NPEeIMETHO-IPAKTUYECKOMN JESITEIbBHOCTH C
aKTUBM3allME€ CEHCOPHBIX CHUCTEM; 4YepeJOBaHUE BHUAOB JIEATEIbHOCTH,
3a/ICMCTBYIOLIMX Pa3JIMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ Onopoi
Ha QIrOPUTM; «IOIIArOBOCTb» B M3YYEHUHM MaTepuana; HCIOJIb30BaHHUE
JIOTIOJTHUTENIbHON BU3YaJlbHOW oOMOpbl (TUIaHbI, OOpa3lbl, CXEMbl, II1A0JOHBI,
onopHbie Ta0auIkl). s pazsutus y o0ydaroutuxcs ¢ 3[1P ymenust qenatb BHIBOIBI,
(dbopMHUpOBaHUS TPAMOTHOTO PEYEBOr0 BHICKA3bIBAHUS HEOOXOAMMO HCIOIH30BAThH
ornopHele cnoBa W kiumie. Ocoboe BHUMAaHHME CIEAYeT YACIUTh OOYUYEHHUIO
CTPYKTYPUPOBAHHUIO MaTepuaja: COCTABICHUE PUCYHOUHBIX M BepOalbHBIX CXEM,
cocTaBliecHHe TaOJIMIl, COCTaBlieHHE Kiaccupukanum ¢  0003HAYCHHBIMU
OCHOBAaHUSAMM JIJIsl KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEpaMu U Jp.

IIpumepHass TemaTudeckas U TEPMUHOJIOTMYECKAsl JIEKCHKA COOTBETCTBYET
OOII OOO.

Jis oOyuaromuxcs ¢ 3IIP cymiecTBeHHBIMU SIBISIOTCS NPUEMBI PabOTHI €
JEKCUYECKMM MaTepuasioM 1o mnpeamety. IlpoBoautcs cnenumanbHas pabora Io
BBEJICHUIO B aKTUBHBIN CJI0Baph 00yUYaOLIUXCsS COOTBETCTBYIOIIEH TEPMUHOIOTHH.
N3ydyaemble TEpMUHBI BBOJSATCS Ha IOJUCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YyaJIbHAs MOJIEPIKKA, AITOPUTMBI paOOTHI C ONIPEIETICHUEM, ONTIOPHBIE CXEMBI TS
aKTyaJIM3aluy TEPMUHOJIOTHH.

MecTo yueOHOro npeaMera « XuMusH B y4eOHOM IJIaHe

B coorBerctBum ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011IeT0 00pa3oBaHus y4eOHbIN peaMeT «XUMUS» BXOIUT
B IpeAMEeTHYI0 o0nactb «EcTecTBeHHOHaydHblE TIPEAMETBD) U SIBISETCS
00S13aTEBHBIM TSI U3YUCHHUS.

VY4eOHbIM MIaHOM Ha €€ u3yueHue oTBeZieHO 136 yueOHBIX YacoB — 1Mo 2 4 B
Hezelmo B 8 1 9 Kiaccax COOTBETCTBEHHO.

Conepxanue yueOHOro npeamera «XuMus», npeacrapieHtoe B [IpumepHoit
paboueii mporpamme, cootrBeTcTByeT PI'OC OOO, paszpaboraHo ¢ ydeToM
[IpumepHOlt OCHOBHOI 00pa3oBaTEIbHONM MPOrPaMMbl OCHOBHOTIO OOILETO
oOpa3oBaHus TIO y4eOHOMY TIpEeIMETy «XHMHs», COOTBETCTBYEeT IIpumepHoii
aJanTUPOBAHHOM OCHOBHOW 0OOpa3oBaTEIbHON MpPOrpaMMe OCHOBHOIO OOIIEro
00pa3zoBaHus 00YYAOIIUXCS C 3a/IEPKKOU MCUXUUYECKOTO Pa3BUTHSL.

COLAEPXAHUE YYHEBHOTI'O ITPEJIMETA «XUMUS»



8 KIIACC

IlepBoHayanbHbIe XUMHUYECKHE TOHATHS

[Ipeamer xumum. Pone xumuu 6 ccuznu uenosexa'. Tema u BemecTsa.
@uU3NYECKUE CBOMCTBA BEIIECTB. ATIpPEraTHOE COCTOSIHUE BEIIECTB. Xumus €
cucmeme Hayk. Yucteie BemecTBa U cmecu. CriocoObl pazaeneHus cmecei. [lpasuna
O6e3omacHoro oOpalieHusi ¢ BElIeCTBAaMU U JIaDOPATOPHBIM OO0OPYAOBAHHEM.
Ilonsamue o memooax no3Hanus 6 XUMUU.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE DJJIEMEHThl. 3HAKW (CUMBOJIBI)
XUMUYECKUX 3JIeMEHTOB. OTHOCUTENbHAsA aTOMHasi macca. [IpocTele U ClIOKHBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckast ¢Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3axon nocmosancmea cocmasa eewjecmg. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca.
MaccoBas 10Ji1 XMMHYECKOT 0 AJIEMEHTA B COCIMHEHUU.

dusnyeckue W XUMHUYECKHE SBICHUsS. XUMHUYecKas peakuus. [IpusHaku
XUMUYECKUX PEaKIUi. YpaBHEHUS XUMHUYECKHX PEAKIUNA. 3aKOH COXpaHCHHS
Macchl  BemiecTB. Krnaccudukammss XMMHYECKHUX — peakiui  (CoequHEHUs,
pa3noKeHus, 3aMelIeHusi, 0OMEeHa).

XHWMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM TMOCYNIOH, C
npaBwiaMu padoThl B Jaboparopuu W mpuéMmamu odOpamieHus ¢ J1abopaToOpHBIM
o0opy/lOBaHMEM; W3Y4YeHHE M ONUCaHue (PUINYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BEIECTB; HaOmtoAeHue (u3nueckux (IUIaBIIEHUE BOCKA, TasHHE
JbJa, pACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHAEHCAUs BOJIbl) U XUMHUYECKHUX
(ropeHue cBeuyH, MPOKAIMBAHHE MEIHOM MPOBOJIOKH, B3aUMOACHCTBHE Mella C
KUCJIOTOM) AIBJICHNH, HAOIIOJCHIE U OMTMCAHKUE MMPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pa3noKeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoeCTBHE Kee3a
¢ pactBopoM coiu Meau (II));u3yuenue crmoco6oB pazaesieHus cMmecei (C IMOMOIIBIO
Maruuta, GUWIbTPOBaHHWE, BbIIAPUBAHWE, JUCTWUIAIMSA,  XpoMmaTorpadusi),
NPOBEJICHUE OYMCTKHU TOBAPEHHOM CONIM; HAOIIOJCHUE W OINMCAaHUE PE3yJIbTAaTOB
MPOBEJICHHS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacCChl; CO3JaHUE
MoOZeNe MOJIEKy (I1apOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKHX BelIeCTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucimopoa — 37€MEHT M IIPOCTOE
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBolcTBa. Peakuiuy ropeHusi MpoCThIX U CIOKHBIX BellecTB. CrocoObl MOIyUYeHUs
KHCIIOpOJa B J1a00OpaTtopuu u npomviuienHocmu. lIpuMeHeHHe KHUCIIopoa.
[Tonsitue 06 oxcumax. Kpyroopor kucnopona B npupone. O30n — anromponnas
Moougurayus Kuciopood.

Tennogoii s¢hghexm xumuueckoii peaxyuu, mepmoxumuiecKue ypagHeHUs,
9K30- M JHIOTEPMHUYECKUE PEAKUUU. TOnaueo: y2oib u MmemaH. 3a2pA3HeHue

! 3,[[6CL " [ajie€ KypCuBOM 0003HAaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMmarepuala.



6030yxa, ycunienue napHuKo8o2o 3ghgexma, paspyuieHue 030108020 CIOAL.

Bopopon — snemeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, GU3NYeCKre U XUMUYECKHE CBOICTBA (Ha MpUMEpPE B3aUMOJEUCTBUS C
HEMEeTaJUIAMH U OKCUIAaMHU METAIIOB), IPUMEHEHUE, cnocodwbl noaydenus. [lonstue
0 KHCJIOTaX U COJIAX.

KonmnuectBo BemectBa. Mosb. MonsipHas macca. 3akoH ABoraipo. MossipHbIi
00bEM razoB. Pacuersl mo xumuueckod ¢opmyse. Pacdersl MaccoBoil gonu
XUMHUYECKOTO 3JIEMEHTa B COCAMHEHWH, KOJIMYECTBA BEIIECTBA, MOJSPHOU MAacChI,
MOJISIPHOTO 00beMa ra30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

Duszuueckue ceolicmsea 600vl. Bona. Ee coctas, ctpoeHne u MoOJeKyibl. Booda
Kak pacmeopumenv. PacTBOpbl. [lonamue O HACLIWEHHBIX U HEHACLIWEHHBIX
pacmeopax. Ilonamue pacmeopumocmu eewecms 6 6ode. Pacuer MaccoBOM JONH
BEI[ECTBA B pacTBOpe (MPOILICHTHAs KOHIIEHTpaius). MaccoBasi J0Jis BEIleCTBa B
pacTBope. Xumuueckue ceolcmea 600bl (Paziodcenue, peakyuu ¢ Hampuem,
oxcuoom Kanvyus, oxkcuoom cepvl (1) peaxyuu ¢ memannamu, KUCIOMHbIMU U
ocHogHbIMU okcudamu). Ilonamue 06 ocnosanusx. Ponrs pacmeopos 6 npupode u 6
arcuzHu venosexa. Kpyzoeopom 600w 6 npupoode. 3arps3HEHUE TPHUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Baxneitmue kimaccel HeopraHuueckux coenuHeHui. Knaccudukamms
HEOpraHnueckux coeauHeHun. OKCUIBI: cocTaB, Kiaccudukanusi (KUCIOTHBIE,
OCHOBHEIE, amgomephvie, Hecoleobpaszyiowue - Ha npumepe oxcuoa yeaepooa (11)
u oxcuda asoma (1)), Homenxnamypa. [lonyuenue u XAMHUYECKUE CBOWCTBA OKCUIOB
(B3auMoeiicTBUE ¢ BOAOMU, KUcIoTaMH, 1ienoyamu). OcHoBanus. Knaccudukanms
OCHOBAHUM: IIEIIOYM U HEPACTBOPHMbBbIE OCHOBaHHA. HomMeHKIaTypa OCHOBAaHUM.
duznyeckre U XUMUYECKHE CBOMCTBA OCHOBAaHUMU (B3aMMOJEHCTBHUE C OKCHIAMHU
HEMETAJIJIOB, KUCIIOTaMHU, COJISIMHK). [lonyuenue ocnoganuil.

Kucnotel: cocraB, kmaccudukanus, HOMEHKIATypa, (QU3HYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C METAJJIAMHU, OCHOBHBIMU OKCHJIAMH,
OCHOBAHMSIMH, COJISIMH, Ha TpPHUMEpPE COSIHOW W CEPHOM KHUCIOT), Cnocooul
nonyyenusa. Psan aktuBHoctH MetammoB H. H. bekeroBa. Conu (cpennue):
HOMCHKJIATypa COJIeH, cnoCcoObl noyyeHus, B3auMOJICHCTBHE COJICH ¢ METaJlJIaMH,
KHCJIOTaMH, II€JI0YaMU U COJISIMU, TPUMEHEHHE.

[Tonsitue 06 amdoTepHBIX TUAPOKCHAAX (HA TIPUMEpE IUHKA U ATIOMUHU):
Xumuyeckue ceoucmea (63aumooeticmsaue ¢ KUCIOmamu U weiodamu, pa3iodHceHue
npu Haz2pesanuu) u noyyeHue.

'eHeTnueckass CBA3b MEXAY KJIAaCCaMU HEOPraHUYECKUX COCIMHEHHM.
['eneTnueckue psabl.

XUMUYECKAA OSKCIIEPUMEHT: Kauye€CTBEHHOE ONPEACIEHUE COJCpKAHUS
KHCJIOPOJIa B BO3/YyX€E; MOJYYEHUE U U3YyUYEHHE CBOMCTB KUCIOPOJa; HAOIIOIEHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa); O3HAKOMJICHHE ¢ oOpas3llaMu OKCHIOB H
OMHMCAaHUE WX CBOWCTB; IMOJy4YeHHE M H3Y4YCHHE CBOMCTB BOJOpojaa (TOpEHHE);
HaOmro/leHne  o0paslioB  BEHIECTB  KOJMYECTBOM | MOJIb;  HCCJEAOBaHUE
OCOOCHHOCTEM  pPACTBOPEHHUS  BEHIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C OMNPEIEIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO



BEILIECTBA; B3aUMOJICHCTBHUE BOBI C METAJJIaMU (HATPUEM U KaJIbIIEM ) (BO3MOKHO
MCII0JIb30BAaHUE BUJIEOMATEPHUAITIOB); OTIPE/IETICHUE PACTBOPOB KUCIOT U IIEJIOUEH C
MOMOILbIO MHAMKATOPOB; HCCIEAOBAaHUE OOpa3lOB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; HAOIIO/ICHUE U3MEHEHUSI OKPACKH MHUKATOPOB B PaCTBOPAX
KHCJIOT W Tiesnoued; usydeHue B3aumopeictBus okcuna menu(ll) ¢ pactBopom
CEpPHOM KHCJIOTHI, KHCJIOT C METalUlaMHU, PEaKIUi HEHUTpanau3aluu; IMOTy4YCHHE
HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO MeTajuia JPYyrUM U3 pacTBoOpa
COJIM;, pEIICHUE DKCIEPUMEHTABHBIX 3aJady 1o TeMe «Baxuewie Kiacchl
HEOPTraHUYECKUX COCAUHEHUMN.

IHepuoanueckuii 3akoH u Ilepuoagnyeckas cucrema

xumunueckux 3jieMenToB /I. . MengeneeBa. CTpoeHne aToMoB.

Xumudeckasi CBfi3b. OKHUCIUTETBHO-BOCCTAHOBUTEIbHbIE PEaKIIMU

[lepBble TOMBITKK KJIAcCU(PUKAIMKA XUMHUYECKUX 3jeMeHTOB. [lonstne o
rpynmnax CXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METAJIbI,
TaJIOTCHBI, WHEPTHBIC Ta3bl). JeMeHmyl, KOmopvle obpazyiom amgomepHvle
OKCUObBL U 2UOPOKCUODIL.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa.  Kopotkonepuomnas ®W  OJuHHONEpUooHas  (QOPMBI
[Tepunonnueckoit cucteMsbl xumuueckux sneMmeHToB 1. . Menneneesa. [lepuoabr u
rpynmnbl. @U3NYECKU CMBICIT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI
AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. /30monbi. InexkTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl [l. U. MengeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro NnoJjiokeHuto B Ilepuonnueckon cucreme 1. . Menaeneena.

3axonomeprHocmu UMEHEHUsl CBOUCME IIEeMEeHMO8 MalblX Hnepuooos u
2/IABHBIX NOOSPYNN, 8 3ABUCUMOCIU OM AMOMHO20 (ROPA0K068020) HoMepa 3HaueHue
Ilepuoouueckozo 3axona u Ilepuoouueckoti cucmemvbl XUMUYECKUX IIEMEHMO8 Ols
passumus Hayku u npaxmuxu. /. 1. Menoeneeg — yuénwlii u eparxcoarum.

Xumnueckass cBsA3b. KoBasieHTHasi (MoJjsipHas M HEMOJIAPHAs) CBS3b.
AnexmpoompuyamenbHOCHmb AMOMO8 XUMUYECKUX d1emenmos. VIoHHas CBS3b.

Crenenp  okuciieHusl.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVWMHUYECKUA DKCTIEPUMEHT: H3ydeHHE OOpasloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJECHCTBUME THUAPOKCHAA LMHKA C PAcTBOPAMH KHCIOT U
LIEJIOYEH; MPOBEACHUE OIBITOB, WUIKOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX PEAKIUi (TOpeHUe, PEaKIIUU PA3I0KEHUS, COSAUHEHNUS ).

MexknpeaMeTHbIe CBA3H

Peanuzanusa MexnpenMETHBIX CBS3€M NPU HM3YYEHUH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTecTBEHHO-HAYUYHbIE MOHSATHSA: HAyUYHbIA (pakT, rUnoTe3a, Teopus,



3aKOH, AaHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: Marepusi, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIH]I,
M30TOIBI, PAJMOAKTUBHOCTD, MOJIEKYJa, DJCKTPUUYECKUHN 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (PM3UYCCKUE BEIIMUYWHBI, STUHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TMOPOIbI,
TOJIC3HBIC NCKOIIaeMbIE, TOIIMNBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonunueckuii 3akoH. [lepuoguueckasi cuctemMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIusl, KaJIbIUsi U UX COCAUHEHUN
B COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B llepuoandeckoii cucremMe u CTpoeHUEM
HX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PEMIETOK, 3a8UCUMOCMb CEOUCME 8euecmea Om Mmuna KPUCmaiiuieckou peuémxu
U 8UOA XUMUYECKOU CBA3U.

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIIECTB
(MexayHapoHas ¥ TpUBUAIbHAS ). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIIHXCSI
K pa3IMYHBIM KjlaccaM HEOPraHWYECKUX COCJAMHCHUH, TEeHETUYecKas CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccupukanuss XUMHYECKUX PEAKIHUM 1O pa3IMYHBIM TpHU3HaKaMm (110
YUCITy ¥ COCTaBY YYaCTBYIOIIUX B PEaKIIMU BEIIECTB, MO TETUIOBOMY A PeKTy, 1o
U3MCHCHHIO CTEIICHEH OKHMCIICHUSI XUMUYCCKUX DJIIEMEHTOB, 110 0Opamumocmu, no
yyacmuio Kamanuszamopa,). DK30- u SHJOTEPMUYECKHUE peaKIuu.
Tepmoxumuueckue ypasHeHus.

Ilouamue o cxopocmu xumuueckou peaxyuu. Ilonamue o6 obpamumvix u
HeooOpamumbulx xumuveckux peaxyusx. Ilonsamue o 20MO2EHHLIX U 2emepOceHHbIX
peaxyusx. ITlonamue o xumuueckom pasnogecuu. CmeweHue XuMU4ecKo2o
pasnogecusi. Daxmopwvl, GUUAOWUE HA CKOPOCMb XUMUYECKOU pearkyuu U
NOJI0JHCeHUEe XUMUYECKO20 PABHOBECUL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIUM, JJICKTPOHHBIM  OaylaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHON peaKIuu. CocraBieHue YpaBHECHUI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUMWA C  MCIOJb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust BJIEKTPOIUTUYECKON JTUCCOLIMALINH. DIEeKTPOTUTHYECKAS
JTWCCOLMAIUSI. DJIEKTPOJIUThI M HEdIeKTpoJuThl. KaTtnonwl, aHuoHbl. Mexanusm
ouccoyuayuu 8ewecmes ¢ paziuyHbIMU 6U0aAMu xumudeckou ceasu. Ilonamue o
cmenenu ouccoyuayuu. CUNbHBIC U CIa0bIe AJICKTPOJIHTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUS PEAKIIM HOHHOTO OOMeHa
10 KoHIa. [lonHble M COKpalIEHHBIE MOHHBIE YPAaBHEHUS pEakUUi. XHUMUYECKUE
CBOWMCTBAa KHCJIOT, OCHOBAaHMM W COJIeM B CBeTe TNpeACTaBICHUU 00



anekTpouTHiecKkon nucconunanuu. Cpena pactBopa. KauecTBeHHbIE peakiuu Ha
KaTHUOHBl U aHUOHBI: XJIOPU-, OPOMUI-, HOJIU]I-, CYJIb(aT-, KapOOHAT-, CUITUKAT-,
dochar- aHMOHBI; TUIPOKCUI-UOHBI, KATHUOHBI AMMOHHS, MAarHus, KaJbIUs,
anmroMuHus, xkenesza (2+) u (3+), meau (2+), uMHKA, NPUCYTCTBYIONIUE B BOJHBIX

pacTBopax.
XUMUYECKUNA IKCIEPUMEHT: O3HAKOMIIEHUE C MOAEISIMHU KPUCTAJUTMYECKUX
PEIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB UM HEMETaioB (rpadura u

ajgMasa), CJIOXKHBIX BEHIECTB (XJOpUJa HATpusl); HUCCIEIOBAaHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOW peakmuh OT BO3ACHCTBHUS PA3IUYHBIX  (AKTOPOB;
MCCIIEIOBAaHUE DIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIHAIINN
KUCJIOT, TWIeJoYe W cosneld (BO3MOXKHO HCIOJB30BAHHWE BHJICOMATEPHUATIOB);
NIPOBEJICHUE OIBITOB, WITOCTPUPYIOIIUX MPU3HAKH MPOTEKAHMS pEaKilnii HOHHOTO
oOMeHa (0Opa3oBaHME OcajKa, BBIJCICHUE Ta3a, OOpa3oBaHWE BOJbI); OIMBITOB,
WUTIOCTPUPYIONIUX ~ MPUMEPHI  OKUCIIMTEIbHO-BOCCTAHOBHUTEIIBHBIX  pEaKIUit
(ropeHHe, peakly Pa3jioKCHHUS, COCAMHCHMS), pacliO3HABaHHEC HEOPTaHHUYCCKHX
BEIICCTB C TIOMOIIBI0 KAYEeCTBCHHBIX pPEAaKIMid HAa HOHBI; PCIICHHE
AKCIIEPUMEHTATBHBIX 3a]1a4.

HemeTanjbl 1 MX coeTMHEHUS

OOmrast xapakTepucThka TajoreHoB. (OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — raJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJIopa (B3auMOICHCTBHE
C MeTalZlaMH, HEMETa/llaMH — BOJOPOJOM U KHUCJOPOAOM, Welouamu).
XnopoBogopon. ConstHas — KHUCIIOTa, XUMHYECKHE CBOWCTBA,  noJyueHue,
npuMeHeHue. Jlelicmseue Xxaopa u X10po8000pPO0d HA OpP2AHU3M HelloBeKd.
Baxuenme XJ10puabpl 1 UX HAXO0XKICHUE B IPUPO/IE.

O6mas xapakrtepuctuka 31nemMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIa M CepPhl. XapaKTePHbBIC CTETICHH OKUCIICHUS.

Crpoenune u Gpu3HUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AoTponHble MOIU(PUKAIMK KUCIOpOJa M cepbl. XMMHUUYECKHE CBOMCTBA CEpbI
(B3aMMOJICHCTBUE C HemMemaulamu — BOJOPOJOM M KHCIIOPOJIOM, METaJNIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CEpoBOAOPOI: CTPOCHUE,
duznueckne W XUMHUYECKHE CBOWCTBA (KUCJIOTHBIE W BOCCTAHOBUTEIIHHBIC
cBoicTBa). OKCUIBI CEpbl KakK MPEICTABUTENHN KUCIOTHBIX OKcUI0B. CepHas
KHCJIOTa: (pu3nUecKkue U XUMHYEeCKUe cBowcTBa (obmue u crenuduyeckne). Comu
CEpHOW KHCIIOTHI, KaueCTBEHHAs peakuust Ha cynbdaT-uoH. CepHHUCTas] KUCIOTA.
Xumuueckue peaxyuu, nedxcawue 8 OCHO8€ NPOMBIUACHHO20 CNOCOOA NOLYYeHUs]
cepHou kuciomosl. Haxoxienue cepbl U €€ coeuHeHuid B npupoje. [Ipumenenue
CEphl U €€ COCAMHECHHIN B OBITY M B MPOMBIIINICHHOCTH. XUMuueckoe 3azpsa3HeHue
OKpydHcaroujell cpeovl COCOUHEHUAMU cepbl (KUCIOMHble 00XHCOU, 3a2psA3HeHue
8030yXa U B000EMO8B), CNOCOOBL €20 NPedOMBPAaALUeHUSL.

OO6mas xapakrepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHUS
aToMOB a30Ta U pocdopa, XapakTepHbIE CTETICHU OKUCICHUS.

A30T, pacmpocTpaHeHue B MpUpojie, GU3HMIECKHEe U XUMUYECKHUE CBOMCTBA
(B3auMOICHICTBHE C METAIaMd W HEMETaJIaMH - KHCJIOPOJIOM U BOJIOPOIIOM).



Kpyrosopor azora B mpupoae. AMMHAK: (PU3MUYECKHUE M XMMHYECKUE CBOMCTBA
(okucIeHNe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), nOayYeHue W MPUMEHEHHE.
Conmu aMMOHHMS: COCTaB, (PU3MYECKHE M XUMHYECKHE CBONCTBa (pa3jioKeHUeE,
B3aMMOJIEUCTBHE CO IIeJIoYaMH), mpuMeHeHne. KauecTBeHHass peakiusi Ha MOHBI
aMMOHUS. A30THas KUCIOTa, €€ PU3NYecKHe U XMMUYECKUe CBOMCTBa (00IIMe U
cnenuduyeckue), noayuenue. Hutparbl (pasznokeHue). A30THCTass KHUCIOTA.
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
Xumuueckoe 3aepssHeHue okpyxicaioujell Cpeobl COeOUHEHUAMU a30ma (KUCIOmHble
0024C0U, 3azpsA3HeHlUe 8030YXd, NOY8bL U B0O0EMOB).

dochop, awromponuvie moouguxayuu  gocghopa, GuU3MUECKUE U
XHUMHAYECKWE CBOMCTBAa  (B3aMMOJCWCTBHE C MeTalUIaMH, HEMETalllaMH,
KOHYEHMPUPOBAHHbIMU a30mHuol u cepHou xuciomamu). Oxcun docpopa (V),
oprodochopHas kuciaoTa: ¢GU3MYECKHE U XUMHUYECKHUE CBOICTBA, HOAYUEHUE.
llonamue o muuepanvrvlx yoobpenusx: numpamvl u ¢ocgamol. I[lonamue o
KOMnAeKcHblX yooopenusax. OOIIas XapaKTepUCTHKA 3JIEMEHTOB [V A-rpymisi.
OcoOeHHOCTH CTPOCHHS aTOMOB yIJiepoJa © KpeMHHUs. BaleHTHOCTh U
XapaKTepHBIE CTEIIEHN OKUCIICHHUSI aTOMOB yIJiepojia U KpeMHus. Pactipoctpanenue
yrJiepoJia B IPUPO/JIe, XapaKTePHbIC CTENIEHU OKHCIICHHS.

VYrnepon, amnorponHsie Moaudukamuu (rpadur, anmas), (U3MUECKHE U
XHUMHAYECKHUE CBOWCTBA TPOCTHIX BEHIECTB (B3aMMOJCWCTBHE C METAJJIaMHU,
HEMETAJNIAMH,  KOHYEHMPUPOBAHHbIMU — A30MHOU U CEPHOU  KUCIOMAMU).
Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaeposaa, ux Gu3ndeckue
U XMUMHYECKHE CBOMCTBA, MOJYYEHUE U MPUMEHEHUE, ACHCTBHE HA OpPraHU3M
qelloBeKa. JKonocuueckue npooaemvl, cesazaHuvle ¢ okcuodom yenepooa(llV),
eunomesa 21006a1bHO20 NOMeENNeHUs. KIUMama, NapHuxkosvli 3¢gexkm. YToilbHas
KAcnoTa U e€ conM, ux (U3NUYECKHMe M XUMUYECKHE CBOWCTBA, HOJAYYeHue u
npumenenue. KauecTBeHHas peakius Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, POMBIIIJIEHHOCTH U CETCKOM XO35HCTBE.

OO6mue nmpecTaBIeHUS 00 0COOCHHOCTSAX COCTAaBa U CTPOCHHUS OPraHUYECKUX
COEIMHEHUN yriepoaa (Ha mpuMepe MeTaHa, STHIICHA, 3TaHOIa, YKCYCHON KUCIIOTHI.
Ux cocmasé u xumuuecxoe cmpoenue. Kiaccugurxayus opeanuueckux eewecms.
[TorsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, O€IKax, yrieBoJax — 1 X
poOIM B OKU3HU dYeloBeKa. MamepuanvHoe eOUHCMBO — OpP2AHUYECKUX U
Heop2aHu4ecKux coeOuHeHull.

Kpemuuii, ero ¢dwusnyueckue W XUMHYECKHE CBOMCTBa (Ha TIpuUMEpe
B3aMMOJICUCTBHSl C METAJUIAMH W HEMETaJUIaMH), NOJyYeHue u TPUMEHEHHUE.
Coeounenus kpemuusi 6 npupoode. Obuwue npeocmasierus 06 oxcude kpemuus(1V)
u KpemHuesol kuciome. Cunukamsi, @usuyeckue u Xumuueckue ceolcmaa,
nojlyyeHue U NpumMeHeHue 8 Oblmy, NPOMBIWIEHHOCMU (8 MeOUYUHCKOL,
NIeKMPOHHOU, CMPOUmMenbHol u op.). Badichetiuwue cmpoumebHble MAMEPUAlbL.
Kepamuka, cmekno, yemenm, Oemow, dicenezobemon. Ilpobremvr 6Gezonacrnozo
UCNONIL30BAHUSL CMPOUMETILHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKUH IKCTIEPUMEHT: U3yuyeHue 00pa3i0B HEOPTAaHUUECKHUX BELIECTB,
CBOMCTB COJITHOU KHCIIOTHI; MPOBEICHNE KAYECTBEHHBIX PEAKIIMI Ha XJIOPHUI-UOHBI
¥ HaOJIOJICHUE TMPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpa)xaronue (pu3ndeckue u



XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAUHEHHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB); O3HAKOMJICHHE C OOpa3lamMu XJOpUAOB (TajJoreHUI0B);
O3HaKOMJIEHHE ¢ 00pa3liaMy Cepbl U €€ COeTMHEHUSMU (BO3MOXKHO HUCIIOIb30BAHME
BHJIEOMATEPHUAIOB); HAOIIOJIEHUE Tpoliecca OOYIIIMBaHUS caxapa Moj JIeUCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, M3Yy4YEHHE XHUMHUUYECKUX CBOWCTB
pa30aBICHHON CEPHOI KUCIOTHI, TPOBECHNE KAaUeCTBEHHON peaKIny Ha Ccyibdat-
WOH W HaONIO/ICHHE TpU3HAaKa €€ MPOTeKaHWs; O3HAKOMIICHHE C (U3MUYECKUMH
CBOMCTBaMM a3oTa, ¢gochopa M HUX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIeOMATEPHUAIOB), oOpa3iiaMu a30THBIX U (HOChHOPHBIX yA0OpEeHUIl; TOTyUYeHHE
aMMHaKa U M3yYeHHUE €ro CBOWCTB; MPOBEJCHHE KAYECTBEHHBIX PEAKIMi HAa WOH
aMMOHUS U pocdaT-uOH U U3yUYCHHE MPU3HAKOB MX NMPOTCKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHONW a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJBb30BaHHE
BUJICOMATEPHUAIIOB); HU3YUYEHUE MOJIeJel KPUCTANIMYECKUX pEeIETOK anamasa,
rpaduTa; O3HAKOMJIEHHE C MPOLECCOM aACOPOIMU PACTBOPEHHBIX BEILECTB
aAKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM IMPOTHUBOTA3a; MOIYYCHHUE YTICKHUCIOTO
ra3a U M3yueHHUE ero CBOWCTB; MPOBECHNE KaueCTBEHHBIX peaklnii Ha KapOoHaT-
U CWIMKAT-WOHBI W U3YYCHUE IPU3HAKOB HX IMPOTCKAHUS; O3HAKOMIICHHE C
NPOAYKIIMCH CHJIWKATHOW TPOMBIILICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIBHBIX
3aja4 1o Teme «BakHele HeMeTauibl M iX COSTUHEHUS.

MeTaajabl 1 UX COeAMHEHHS

OO6mias xapaKTEpUCTUKAa XUMHYECKHX OJJIEMEHTOB — METaUIOB Ha
OCHOBaHMM HMX MOJIOKE€HUS B [lepuoandeckoil cucTeMe XUMUUYECKUX DJIEMEHTOB
1. I. MenneneeBa u cTpoeHust aroMoB. CTpoeHHe MeTaioB. MeTamnnueckas
CBSI3b M METAJUIMYECKAs KPUCTAJUIMYECKAs PEUIETKA. DJICKTPOXUMHUUYECKUN P
HanpsoKeHUHW MeTauioB. Du3nyeckne HW XHMHUYECKHE CBOWCTBA METAJUJIOB
(B3amMOJIeCTBHE C KHCIIOPOJIOM, BOJIOM, KUCI0TaMu). Oouue cnocobwl noyueHus
memannos. [lowsamue o Koppo3uu Memaiios, OCHOBHbIE CNOCOObL 3AUUMbL UX OM
koppo3uu. Cniagvl (cmanb, YyeyH, OOPANIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8
ObIMY U NPOMBIUUTIEHHOCTIU.

[[lenouynble MeTaiuibl: Od0XkEHUE B [lepnondyeckoil CHCTEME XUMUYECKUX
snementoB JI. M. MengeneeBa; ctpoeHne aTtoMoB. HaxoxaeHnue B mpupoie.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUJIPOKCUIIBI HaTpusi W Kanus. [IpuMeHeHue MIeIOYHBIX METaIOB W HX
COCJIMHCHMH.

[[lenmouHO3eMENbHBICE  METaadbl MarHMM W KaJbLIMH:  IIOJIOJKEHHE
B llepronnueckol cucreMe xumuueckux siiemeHToB JI. 1. MenaeneeBa; ctpoeHue
HX aTOMOB; HaX0XJIeHUE B npupoae. PU3NYECKNe U XUMUYECKUE CBOMCTBA MarHust
W Kajmplus. BakHeimume coenuHeHUs Kaiabliusd (OKCHA, THIPOKCHUJI, COJIH).
Xécmkocmb 8006l U cnocobbl €€ ycmpaHeHusl.

AJIITOMUHHN: TTOJI0XKEHUE B [ leproanyeckol CHCTEME XUMUYECKHUX AJIEMEHTOB
JI. 1. MeHnpaeneeBa; CTpO€HME aroMa; HaxoxJaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA alfOMHHUA. AMDOTEpHBIE CBOMCTBA OKCHIa U THAPOKCHIA
AJIFOMUHHUSL.

Kenezo: mosoxkenue B Ilepuoguueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB



J. 1. MenneneeBa; CTpoeHUME aToMa; HaxoXkAcHUE B npupone. dusuyeckue u
XUMHYECKUE CBOICTBa keie3a (B3aMMOAEHCTBUE C MeETallaMH, KHCIOTaMU |
cosisimu). Oxeupibl, ruapokcubl u conu xenesa(ll) u xxeneza(Ill): coctas, cBolicTBa
U nonyyenue.

XUMHUYECKUHA HKCIIEPUMEHT: O3HAKOMJICHHE C o0pa3luaMyu METaJIOB U
CIUIAaBOB, WX (PU3MYECKUMHU CBOWCTBAMH; M3yYEHUE pE3YyJIbTAaTOB KOPPO3HUH
METAJUIOB  (BO3MOXKHO  HMCIIOJB30BaHUWE  BHUACOMATEPHUANIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIA KaJbIUsl U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE
BUJICOMATEPUATIOB); MCCIICIOBAHUE CBOMCTB J>KECTKOM BOJIbI; IMpOIlECCa TOPECHUS
&Kene3a B KHCIOpojie (BOBMOXKHO HCIIOJIb30BaHUE BUIAEOMATEPUAIIOB); MPU3HAKOB
NPOTEKAaHMs] KAaueCTBEHHBIX PpEaKIMM Ha HMOHbI (MarHus, KajbIUs, aTIOMHHMS,
nuHka, xene3a(ll) u sxeneza(lll), menu(Il)); HabmroneHre U onucanue MPOIIECCOB
OKpAalllMBaHMUs IUIAMEHHM MOHAMM HATpUs, Kaiaus M Kajublus (BO3MOXHO
UCIIOJIb30BaHUE  BHJIEOMATEPHUANIOB); HCCIeJOoBaHUME aM(OTEpHBIX CBOWCTB
TUAPOKCHUA aIFOMUHUS ¥ TUAPOKCUA [IMHKA; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4
1o teme «Ba)kHelIlne METAJUTBI U UX COCTUHEHUSD.

Xumus u okpyxycarowas cpeoa

Hosvie mamepuanvl u mexnonocuu. Bewyecmea u mamepuanvt 8 no8ceOHe8HOU
orcuzHu yenoseka. Xumus u 300pogve. bezonacnoe ucnoivzosauue eeujecms u
Xumuyeckux peakyuti 6 Owvimy. Ilepsas nomowp npu XUMUYECKUX O0AHCO2AX
u ompagnenusx. OCHOBbL IKOI02UUECKOU SPAMOMHOCIIU. XUMUYecKoe 3azpsi3HeHue
OKpydHcarowell cpedwvl (npedeivhas donycmumas konyenmpayus eeujecms — I/IK).
Ponv xumuu 6 pewenuu sxon02uneckux npoonem.

Ilpupoonvle ucmouHuxku yeneeo0opo0os (yeoiv, Npupooubvlil 2as, Heghmy),
NPOOYKMblL UX nepepabomKu, ux poib 8 Oblmy u NPOMbIUULIEHHOCHIU.

Xumuyeckuii 3KCnepumMenm: u3yyeHue o0pa3yos8 Mamepuanos (Cmexio,
CNIABLL MEMANN08, NOTUMEDPHbIE MAMEPUATIbL).

MexnpeaMeTHbIe CBS3H

Peanuzamusa MeXnpeaMETHBIX CBSI3€H NpU HM3Yy4YEHUHM XUMHM B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
TOHSATHUH, TaK U TOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM JJISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO6mue ecTecTBEHHO-HAYYHbBIE MOHSATHS: HAay4HBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, KilaccupuKamms, TEePUOJAUIHOCTh, HAOIIOJACHUE,
IKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBJICHUE, TAPHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAITBI.

dusznka: Marepus, aroM, DdJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOMbI, PaAMOAKTUBHOCTb, MOJEKYJa, JJIEKTPUUYECKUN 3apsja, MPOBOIHUKH,
MOJYIPOBOAHUKH, JUIJECKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTD, KpUCTANIUYECKAS
peiméTka, CIuiaBbl, (U3UUYECKHUE BEIUYHHBI, CIUHHIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIC.

buonorus: dorocunrtes, asixanue, Ouocdepa, 3KocUCTEMA, MUHEPATbHbIE



ynoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbBIC BEIECTRA.
I'eorpadus: armocdepa, rugpocdepa, MUHEpATBI, TOPHBIE MOPOIBL,
MOJIE3HBIE UCKOTIAeMbI€, TOTIJIMBO, BOJHBIE PECYPCHI.

BrinosiHeHne MpaKTHYECKUX padoT

[Ipu npoBeneHUM MpPaKTUYECKOM PaOOThl KaXKAbId €€ ATal BBIMOIHSIETCS
oOyuaromumucs ¢ 3I1P BmecTe ¢ yuutenem u nmoxa ero pykoojctBoM. Ha nmocke
0053aTeNIbHO BBIBEILIMBAIOTCS MPABUJIa TEXHUKUA O0€30MMaCHOCTH, COOTBETCTBYIOIINE
JAHHOMY BHUJly paOOThl, JaeTcsl MpaBUIbHAs 3anMuch (OPMYJ U yKa3bIBaeTCs LIEJb
npoBefeHuss paboTel. [lpy HEOOXOAMMOCTH JaeTcsi BU3YAIbHBIA aITrOpPUTM
BBIIOJIHEHUS  3aJaHusl. OTO  CHOCOOCTBYET OCO3HAHMIO  OOYyYarOUIMMMCS
BBIIIOJIHSIEMBIX IEUCTBUI U MOJTYYEHHOTO PE3YJIbTaTa.

IIpuMepHBIe KOHTPOJbHO-U3MEPHUTEIbHbIE MATEPUAJIBI 10 XUMHUU

Jlns opraHu3anuy MPOBEPKU, yueTa U KOHTPOJISI 3HAHUN OOydYaroIIUXCs I10
npeaMeTy TPEAyCMOTPEHBI KOHTPOJIbHBIE PAOOTHI, CaMOCTOATENIbHbIE PaOOTHI,
3a4eThl, MPAKTUYECKHE pPadoThl, TecTUpoBaHue. OTHUM M3 METOJOB KOHTPOJIS
pe3ynbTaToB 00yueHus odyuaromuxcs ¢ 3[1P sBiseTcs MmeTon moMBapuaTUBHOTO
IKCIPECC-TECTUPOBAHUSI C KOHCTPYHPYEMBIMU OTBeTaMHU. Ero OTIMYUTENIbHBIMU
YepTaMH SIBJISIFOTCS OTIEPATUBHOCTD, BHICOKAs CTENIEHb UHANBUIYAIU3AlIMU 3HAHUN,
CpPaBHUTEIBHO MaJlble 3aTpaThl BpPEMEHM M Tpyda Ha TMPOBEPKY OTBETOB
00yJaromuxcs.

Jlns o6yuaroruxcs ¢ 3I1P Bo3MoxHO n3MeHeHne (GopMyJIUPOBKY 3aIlaHUM Ha
«TIOIIArOBYIO»,  ajanTals  MpeajiaraeMoro  oOydYaromiemycs  TeCTOBOIO
(KOHTPOJILHO-OIIEHOYHOT0) MaTepHalia: HUCIOJIb30BaHUE YCTHBIX U MUCHMEHHBIX
WHCTPYKIMM, YNPOIIEHUE JJIMHHBIX CJIOXKHBIX (OPMYIUPOBOK HWHCTPYKIUH,
pelIeHre C ONOpoM Ha aluropuT™M, o0pasel, HCIOIb30BaHUE CIPAaBOYHOU
uHdOpMaIHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«XNUMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B nenom pesymnbTaTtel ocBoenus odydaromumucs ¢ 3[1P ygebnoro npeamera
«XuUMUS» AOJKHBI COBMAAaTh C pPe3yibTaTaMH MPUMEPHOI paboueil mporpaMmsl
OCHOBHOT0 001Iero oopazopanus. Hanbosee 3HAUMMBIMU SIBIISTFOTCS :

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBalMsl K OOYYEeHHIO M  LIEJICHANPABICHHON  MO3HaBaTEIbHOMN
NEATENbHOCTH;

YCTAaHOBKA Ha OCMBICICHUE JTUYHOTO OMbITA, HAOMIOICHUHN 32 XUMUYECKUMU
JKCIIEPUMEHTAMMU;

OpUEHTAIIUSl HA MPaBWIa UHAUBUIYAIHHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEICHUS MPU B3aUMOJIEICTBUU C XUMHUYECKUMH BEIIECTBAMH U COEUHECHUSIMU;

MpaKkTUYECKOE U3yueHue npodeccuii U TpyJa pa3iuuyHOIro pojia, B TOM YHCIIe



Ha OCHOBE MPUMEHEHUS W3y4yaeMOro MPEAMETHOro 3HaHMs (Hampumep, JadopaHT
XUMHUYECKOTO aHaJIn3a);

YBaXXEHUE K TPYLY U pe3ysibTaTaM TPYIOBOU ACATEIBHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHUIO AAJbHEWIIEH WHIAWBUAYaJIbHOU
TPACKTOpUU O0Opa30BaHUS HAa OCHOBE OPUEHTUPOBKH B Mupe mnpodeccuid u
npoeccCuoHaIbHbIX MPEANOYTEHUH, YBAXKUTEIBHOTO OTHOIIEHUS K TPYAY;

OCO3HAHME CBOETO MOBEJEHUS C TOYKU 3pEHUS ONACHOCTH MM 0€30MaCHOCTH
ISt ce0s UM AJ1 OKPY KAIOILIKX;

OCHOBBI DKOJIOTUYECKOW KYJIBTYPbl, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO0 MBIIUICHHS, MPUOOPETEHHE ONbITa 3KOJOTHMYECKH
OPUEHTHUPOBAHHOM MPAKTUYECKOU JESITEIBHOCTH B )KU3HEHHBIX CUTYALUsIX;

OCO3HAHME TOCIEJCTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YMOTpeOIeHUsS
aJIKOrOJIsI, HApKOTHUKOB, KypeHHs) MU HMHBIX (GopM Bpena s (U3MYECKOTrO U
IICUXWYECKOI0 310POBbSI;

IPUHATHE PELICHWH B JKU3HEHHOW CHUTyallud Ha OCHOBE IIepeHoca
MOJIYYEHHBIX B X0Jie OOYy4YeHHs] 3HAHUN B AKTYaJbHYIO CHUTYaIlHUIO, BOCIIOJHATH
nebuuut uHbOpMaIIHH;

FOTOBHOCTh OTOMpaTh M UCIHOJIB30BaTh HYXHYI HH(OpMaAIUIO B
COOTBETCTBHUM C KOHTEKCTOM KU3HEHHOW CUTYyallUH.

METANPEIAMETHBIE PE3YJIBTATDI

Osnaodenue YHUBEPCATbHBIMU yueOHbIMU no3HasamebHbIMU
Jdelicmeuamu:

BBISIBJISITH IPUYUHBI U CJIEJICTBUS MPOCTHIX XUMUUECKHUX SBIICHHUIA;

OCYIIECTBJISITh CPaBHEHUE, KIACCU(DUKAIIMIO XUMUYECKUX BEIIECTB I10
3aJIaHHBIM OCHOBAHUSIM M KPUTEPHUSM JIJIsl YKa3aHHBIX JIOTUYECKUX OTepallnii;

CTPOUTH JIOTUYECKOE CYXKICHHE TIOCIe TPEIBAPUTEIHHOTO aHAIN3a,
BKJTIOUAIOIIIEE YCTAHOBIICHUE IPUYMHHO-CIICJICTBEHHBIX CBA3CH;

BBISBJIATH AePUIUMTH UHPOPMAIIMU, JAHHBIX, HEOOXOIUMBIX JJIsi PEIICHUS
IMOCTaBJICHHOM 3a/1a4H;

npeoOpa3oBeIBaTh MHGOPMAIIMIO U3 OJHOTO BHUJIAa B APYToi (TaOIUIly B TEKCT
H 1Ip.);

co3JaBaTh, MPUMEHATh W MPEoOpPa30BbIBATh 3HAKM U CHMBOJIBI, MOJIETU U
CXEMBI JJI pelieHus] y4eOHBIX U TI03HABATEIbHBIX 33J1a4 C TIOMOIIIBIO TIEJarora;

C TMOMOINIbIO TMeaarora MPOBOJAWTh XUMHUYECKHN OMBIT, HECIOXKHBIN
OKCIIEPUMEHT, JJII YCTAaHOBJICHHSI OCOOCHHOCTEW OO0BEKTa M3Y4YeHUs, MPUIUHHO-
CJICICTBEHHBIX CBSI3CH M 3aBUCHMOCTEH OOBEKTOB MEXIy COOO;

C TIOMOIIIBIO TIEJJarora Uik CaMOCTOATENbHO (POpMyIUpoBaTh 0000IIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIbITA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUUECKUX TIPOLIECCOB U UX
MOCJIECICTBUSL;

UCKaTh WK OTOMpaTh UHGOPMAIMIO WIH JaHHBIE U3 UCTOYHUKOB C YUYETOM
MPEIOKEHHON Y4eOHOM 3a/]auM U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue  yHueepcanbHLIMU  y4eOHBIMU KOMMYHUKAMUGHbIMU
delicmeuamu:



OpPraHU30BBIBATH YUEOHOE B3aUMOJCHCTBHE B rpymie (OnpeaeisTh oOlue
LEJIH, paclpeaeaTh POJH, J0rOBaApUBATHCS APYT C APYIOM U T. 11.).

C TIOMOWIBI0 MeAarora WM CaMOCTOATEIBHO COCTaBIIATh YCTHBIE U
MHUCbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTepUaIoB s
BBICTYIUUICHUS NIEpe]l ayAUTOPUCH;

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUHUTEIIEM U CBEPCTHUKAMH; padOTaTh WHIAWBHUAYAIbHO W B TPYIIE: HAXOJIUTh
oOliee pemeHue U paspeniatb KOH(JIUKTB HA OCHOBE COTJIACOBAHMS MO3ULMNA U
ydeTa HHTepeCOB; (hOpMYJIHPOBATh, ApTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OIICHWBAaTh KAaueCTBO CBOEro BKJIaJa B OOIIMI MPOAYKT, MPUHUMATH U
pa3aensiTh OTBETCTBEHHOCTh U MPOSIBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETa
nepes rpynmnou.

Osnadenue yHugepcaibHbIMU YUeOHbIMU PecyIAMUCHBIMU OCUCH EUAMU

oOHapy>kKuBaTh U (POPMYJIHPOBATH Y4eOHYIO MPOOJIEMY, ONpPENesiTh LEb
y4eOHOU JIeITeIIbHOCTH;

BJIAJIETh OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, TMPUHSITUS PEIICHUH U
OCYIIECTBJICHHSI OCO3HAHHOTO BbIOOpa B Yy4eOHOW U  MO3HABaTEIbHOMU
NESATEIbHOCTH;

COOTHOCHUTbH CBOM JICMCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECTBISATh
KOHTPOJIb CBOEH AEATEIBLHOCTU B MPOLIECCE TOCTUKEHHUS PE3yJibTaTa, ONPEIEIATh
criocoObl  JIEMCTBUH B paMKaxX NPENIOKEHHBIX YCJIOBHH U  TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JICHCTBUSA B COOTBETCTBUM C U3MEHSIOIIEICS CUTyalluE;

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAJaraTh IJIaH €€ U3MEHEHHUS;

NPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUH YIeOHON
3a/1a4H;

MOHUMATh MPUUYMHBI, IO KOTOPHIM HE OBLIT JOCTUTHYT TPEOyeMblid pe3yabTaT
JESTENBHOCTH, ONPEACISATh MTO3UTUBHBIE U3MEHEHUS U HAIpaBJICHUs, TPEOyoIIne
najabHenen padoThl;

OCO3HAHHO OTHOCHUTKCS K APYrOMY YEJIOBEKY, EF0 MHEHUIO.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMETHBIX pe3yabTATOB IO OCBOCHHIO 005S3aT€IHLHOTO
COJIepKaHMsl, YCTAHOBJICHHOIO JaHHOW NpHUMEpHOW pabouell mIporpammon,
BBIJICIIAIOT: HAYYHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUH, crielupUIecKue s
y4e0HOTO npeaMeTa « XuMUs, BUJIbI JeATEIbHOCTH TI0 TIOTYYSHUIO HOBOTO 3HAHUS,
€ro MHTepHpeTaluu, IpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX:

o IpEACTaBICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTH SBJICHUI
MPUPOJIbI, TOHUMaHWE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XMMHMUYECKON HAyKH Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl W
MPAKTUYECKON JNIESITEILHOCTH YelOBeKa B YCIOBUSIX COBPEMEHHOrO OOIIECTBa;
MMOHMMAaHHE MECTa XUMUHU CPEJIU IPYTUX €CTECTBEHHBIX HAYK;

o BJIaJIEHME OCHOBaMU MOHSATUHHOTO amnmapaTa U CHMBOJIMYECKOTO SI3bIKa
XUMUU JUIsl COCTaBi€HUS (QOpMYJ HEOPraHMYEeCKUX BELIECTB, YpaBHEHHI
XUMHUYECKUX peakiui (C OMopoil Ha ajlropuTM Y4eOHBIX JIEHCTBUIA); BIIaJICHUE



ocHoBamMH xumuyeckod HomeHkiaTypel (IUPAC wu TpuBHaibHON) W yMeEHHE
UCIONB30BaTh €€ I pelieHusT y4yeOHO-TO3HABATEIbHBIX 3a7a4 C IOMOIIBIO
YUUTENs; YMEHUE HCIMOJIb30BaTh MOJEIN sl OOBICHEHUS CTPOCHUSI aTOMOB U
MOJIEKYJI 110 AJITOPUTMY C OMIOPOM Ha OINPEICIICHUS;

o MPEJCTABICHUE O CUCTEME XMMUYECKUX 3HAHUW U YMEHUE C TTIOMOILbIO
YUHUTENIS TNPUMEHSATh CHUCTEMY XHUMHYECKUX 3HAHUN IS YCTAHOBIICHHS
B3aUMOCBA3€1 MEXY U3YUYEHHBIM MAaTEPUAIIOM U MPHU MOJTYYEHUU HOBBIX 3HAHUM, a
TaK)K€ B MPOIIECCE BBHITIOJIHEHUSI YUEOHBIX 3aIaHUN U TIpU paboTe ¢ UCTOYHUKAMU
XUMUYECKOU UH(POpMAIIUU, KOTOpasi BKIIOYAET:

BAKHEHIINE XUMUYECKUE MOHATHS: XUMUYECKUIN DJIIEMEHT, aTOM, MOJICKYJIa,
BEILECTBO, ITPOCTOE U CJOKHOE BEIIECTBO, OJHOPOJHAs U HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJICKYJISIpHAsi MaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, OKCUJI, KUCIIOTa, OCHOBAHUE, COJIb (CpEeaHsIs),
XUMUYECKAsT PEaKIMs, PEaKklMu COCAUHEHUS, PEAKIMU Pa3JIOKEHUS, pPEeaKIuu
3aMeleHns, peakiuu OoOMeHa, TerIoBo ddQeKkT peakiuu, 5K30- U
SHJIOTEPMHUYECKHE PEAKIIUM, PACTBOP, MAccoBasi JOJs XMMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU, MAacCOBasl 10JI1 U MPOLEHTHAs KOHIEHTPAIUs BEIIECTBa B pacTBOpE,
PO aToMa, AJICKTPUUYCCKUM CIIOM aToMa, aroMHas OpOWTallb, pajguyc aroma,
BAJICHTHOCTb, CTEMEHb OKHUCJICHUS, XUMUYECKasi CBA3b, DJICKTPOOTPUIIATEIBHOCTD,
NOJISIPHAS] ¥ HETIOJISIPHAsl KOBAJICHTHAsS CBSI3b, MOHHAS CBS3b, METAJUIMUYECKasl CBA3b,
KpUCTaJUIMYECKasl penieTka (aToMHas, MOHHAs, METaJUIMYecKas, MOJIEKYJISIpHasi),
WOH, KAaTHOH, AaHWOH, DJJIEKTPOJUT M HE DIEKTPOIUT, 3IEKTPOJIUTHYECKAS
JTUCCOLIMAIIMS, PEAKIMU HOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuy, OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTAaHOBJIECHUE,
ANEKTPOJIN3, XUMHUYECKOE DPaBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pEaKIUH,
CKOPOCTh ~XMMHWYECKOW pEaklUu, Karaau3aTop, MpeAeNbHO JI0MyCTUMAas
koHneHtpauus (I11K), koppo3usi MeTajioB, CILJIaBbI;

OCHOBOIOJIAralIINe  3aKOHbl XUMHUHU: 3aKOH COXPAaHEHUS  MAaccChl,
[Tepuonnueckuit 3axkon JI. 1. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorajipo;

TEOPHUH XUMUU: ATOMHO-MOJIEKYJIIPHAs] TEOPHUSI, TEOPHSI AINEKTPOIUTHIECKOMN
JUCCOLMALINN, & TAK¥KE MPEACTABICHUS O HAYUYHBIX METO/IaX MO3HAHHUS, B TOM YHCIIE
AKCHEPUMEHTAJIbHBIX W TEOPETUYECKUX METOAAaX MCCIEeA0BaHUsA BEUIECTB U
M3YUYEHUS] XUMUYECKHUX PEAKIIUI;

o IpeACTaBICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX
AJEMEHTOB (paJnyCc aTroMa, 3JIEKTPOOTPULIATENIBHOCTh), MPOCTBIX U CIOKHBIX
BEILIECTB OT MOJI0KEeHUS 311eMeHTOB B [lepuonueckoil cucteme (B MaJIbIX Iepruoaax
U TJABHBIX MOATPYIIAxX) W 3JEKTPOHHOTO CTPOEHHUSI aToMa; yMEHUE OOBACHSITh
CBSI3b TMOJIOXKEHUsSI dJjieMeHTa B llepuonnueckord cucTeME€ C  YKMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, oO0Ilee YUCIO  DJIEKTPOHOB),  PaCHpeAeiCHUEM  DJIEKTPOHOB MO
SHEPreTUYECKUM YPOBHSM aTOMOB IMEPBBIX TPeX MEPUOOB, KU M KaJbILIMS;
KJIacCU(PULUPOBATHL XUMUYECKHE DJJIEMEHTbl C ONOpOM Ha ONpeesICHHs
(dur3nUecKoro cMbiciia HUPPOBBIX JAHHBIX NEPUOIUUECKON TaOIUIIBL;



o yMEHHUE KIACCUPUIUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTaHUUECKUE
BEILIECTBA U XUMUYECKHUE PEAKIIUU C OMOPON HAa CXEMBbI; ONPECIISATh BAJICHTHOCTD U
CTEMEHb OKHUCJICHUS XMMHUYECKHUX HJIEMEHTOB, BHUJ XUMHUYECKOM CBSI3M U THUI
KPUCTAJTUYECKOW CTPYKTYPhl B COCAMHEHUSX, 3aps]i MOHA, XapakTep Cpeibl B
BOJHBIX PAacTBOpPAax BELIECTB (KUCIIOT, OCHOBAHMI), OKUCIUTENb U BOCCTAHOBUTEIND
10 AITOPUTMY yUEOHBIX IEUCTBUM;

o YMEHHE XapaKTepu3oBaTh C OMOPOM Ha cxeMmy Qu3nyeckue u
XUMHYECKUE CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOAOPOA, rpadwur,
anMmas, KpeMHUM, a3oT, ¢ocdop, cepa, XJIop, HATpUM, Kaaul, MarHUM, KajabIUH,
QTIOMHUHUM, KEJIe30) M CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB
(Bosla, aMMHUaK, XJIOPOBOJOPO/, CEPOBOJIOPO, OKCHIBI M THUIAPOKCHJIBI METAJIJIOB
| - ITA rpynn, amromunus, meau (1), nunka, senesa (11 u I1I), okcuast yrinepoaa (11
u IV), xpemuus (IV), azora u docdopa (III u V), ceput IV u VI), cepuucras,
cepHasi, a30THCTasi, a30THas, (pochopHas, yroibHas, KpeMHUEBasA KUCIOTa U HUX
COJIM); OMKMCHIBATH C ONOPOM Ha TUIAH U KJIFOUYEBBIE CIIOBA; YMEHUE POrHO3UPOBATH
U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHUS
nocjie MpEeBAPUTENIBHOIO aHalIM3a IO0J PYKOBOJICTBOM Ielarora, NpUMEHEHHE
BEIIIECTB B 3aBUCUMOCTU OT UX CBOMCTB, BO3MOXKHOCTh MPOTCKAHUS XUMHUYECKUX
NpeBpalieHuid B PA3IUYHBIX YCJIOBHUSX, BIHMSHUE BEIIECTB M XUMHUUYECKUX
IPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOILIYI0 TPUPOAHYIO CPELy;

o YMEHHE COCTaBJISITH MO o0O0pasily, cXeme, alropuTMy Y4eOHBIX
JEUCTBUN MOJIEKYJISIPHbIE U MOHHBIE YpaBHEHHUS peakuuid (B TOM YHCIIE PEaKIIHi
MOHHOTO oOMeHa u OKHCJIUTETFHO-BOCCTAHOBUTENbHBIX peaxiumif),

WITIOCTPUPYIOIIUX ~ XUMHYECKHE  CBOWCTBA  HM3YYEHHBIX  KJIAcCOB / TPYIII
HEOPraHWYECKHX BEIIECTB, a TAKKE MOITBEPKIAIONINX FTEHETUYECKYI0 B3AaUMOCBSI3b
MEX]1y HUMU;

° YMEHHME BBIYUCIISITE OTHOCHUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO
MacChl BEILIECTB, MAacCOBYIO JOJI0O XMMHUUYECKOIO 3JJIEMEHTa B COCIUHCHUH,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €T0 MacCy, 00BEM
ra3oB C OMopoi Ha 001Me (OPMYJIbI; YMEHHE ITPOBOJIUTH PACUETHI 110 YPaBHEHUSIM
XUMUYECKUX PEaKIMA W HAaXOAUTh KOJIMYECTBO BEIIECTBA, OOBEM M MaccCy
peareHTOB WJIM MPOJYKTOB PEAKIIMHA C OMOpOH Ha oOpasell, aJroOpuTM y4eOHBIX
JICUCTBUH;

° BJIaJICHUE OCHOBHBIMM METOJIaMH HAyYHOT'O ITO3HAHUs (HAOJIO/ICHHE,
HM3MEpPEHHE, DKCTICPUMEHT, MOJICIMPOBAHUE) TIPU U3YUCHUH BEIIECTB U XMMUYECKUX
SBJIICHUN C OMOPON Ha alrOpUTM YYEeOHBIX NEUCTBUM, YMEHHE c(hopMyInpoBaTh
poOJIeMy M TPEIIOKUT MyTH €€ PEIICHHs ¢ MIOMOIIBIO TIe/Iarora; 3HaHHe OCHOB
Oc3omacHOl pabOThl C XMMHYCCKMMH BEIICCTBAMH, XHUMHYCCKOW ITOCYJOH H
1a00paTOpPHBIM 000PYI0BAHUEM;

° HaJIMYMe MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CICIYIOIMX XUMHYECKHUX OKCIEPUMEHTOB IO PYKOBOACTBOM YUHUTENS C
00CyXXJIeHHEM TuTaHa Pa0OThI UJIM COCTABICHUEM TaOJHUIIbI:

M3y4eHHUE U ONKcaHue GU3NIECKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C (PU3MYECKUMU U XUMUYECKUMHU SIBIICHUSMU;



OTIBITHI, WIUTFOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUUYECKUX PEaKIU;

U3y4YEeHHE CIIOCOO0B pa3/ieJICHUsl CMeCcel;

MOJTy4YeHUE KUCIOPOJa U U3YUYEHHUE €T0 CBOMCTB;

MOJTy4Y€HHE BOJIOPOJIa U U3YUYEHHUE €TI0 CBOUCTB;

NOJIyY€HHE YIJIEKHCIIOTO ra3a U U3y4eHHE er0 CBOICTB;

MOJIy4YEHUE aMMHUaKa U U3yYCHHUE €ro CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOU 10JIEH paCTBOPEHHOIO
BELIECTBA;

UCCJIEJIOBAaHNE W OMHCAaHWE CBOMCTB HEOPTAaHMYECKUX BEIIECTB PazIMYHBIX
KJIACCOB;

IPUMEHEHHE UHIUKATOPOB (JJTakMyca, MeTUIopanxa u (heHondranenHa) s
OTIpeIeNICHUsI XapaKTepa CpeJibl B pacTBOpPaxX KUCJIOT U IIEJI0YEH;

U3Y4YEHUE B3aMMOJICHCTBUSI KHUCJIOT C METalaMH, OKCHJIAaMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMHU, COJISIMHU;

MOJIy4EHHE HePACTBOPHUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOT'O METaJlsIa [PYTUM U3 PacTBOpPa COJIH;

uccueoBanre aMm(pOTEPHBIX CBOMCTB T'UIPOKCHJIOB aJIIOMUHUS U ITUHKA,

pelieHrne AKCIEpPUMEHTAIbHBIX 3aad 1o TeMe «OCHOBHBIC KIIACCh
HEOPTaHUYECKUX COCTMHCHUNY;

pelieHrne HKCIePUMEHTAIBHBIX 3aJad 10 TeMe «DJIEeKTPOIUTHYeCKas
JUCCOLIMALIHSIY;

pelIeHre YKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxHeie HeMeTalIbl U UX
COCIMHEHHUSI;

pelIeHre dKCIEePUMEHTANBHBIX 33/1au 1o TeMe «BakHeille MeTaibl U ux
COCIMHEHHUSI;

XUMHYECKUE DKCIICPUMEHTHI, WUIIOCTPUPYIOUIUE MPU3HAKU MPOTEKAHUS
peakIuii HOHHOTO 0OMEHa;

KayeCTBEHHbIC PEaKIMM Ha MPHUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HOHBI:
XJopua-, OpomMua-, wonua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-aHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHUS, MarHUsl, KaJIbIUs, aJIOMUHUS, Kee3a (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHHE TMPEACTABIATh PE3YJIbTaThl JKCIEPUMEHTa B (OpME BBHIBOJIOB,
JI0Ka3aTeIbCTB, TPa(hUKOB M TAOIUI] M BRISIBISATH IMIUPHUECKIE 3aKOHOMEPHOCTH;

o BJIQJICHHE TIpaBWIAMH 0€30MacHOTO OOpalieHus ¢ BeIIeCTBaMH,
UCIIOJIb3YEMBIMH B IMOBCETHEBHOM KU3HU, a TAK)KE IIPaBUIaMU MOBEACHUS B LEIAX
cOepexxeHus1 370pOBbsl M OKpYKAroUed NPUPOJHON Cpelbl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3AEHCTBHS HA KUBBIE OPTaHU3MBbI ONPEJICICHHBIX BEIIECTB, a TAKXKE
croco0OB YMEHBIIIEHUS U TPEAOTBPAILICHUS UX BPETHOTO BO3/IEUCTBUS; TIOHUMAaHUE
3HAYEHUS KUPOB, OCIKOB, YTIEBOAOB JJIsl OpraHW3Ma YEJIOBEKa;

o BJIAJICHUE OCHOBAaMU XUMHUYECKOW T'PAMOTHOCTH, BKJIIOYAIONICH
YMEHHE MPABUIBHO HUCIOJb30BaTh W3YUYEHHbIC BEIIECTBA U MaTepHaybl (B TOM
4yucje, MUHEPAJIbHbIC yIOOpPEHUsl, METaJUIbl U CIUIaBbl, MPOAYKTHI MepepadoTKu
MIPUPOJIHBIX UCTOYHUKOB YTIE€BOJOPOJOB (YIJis, MPUPOAHOTO rasza, He)TH) B OBITY,
CEIbCKOM  XO34MCTBE, HA NPOU3BOJCTBE; YMEHUE NPUBOAUTH IPUMEPHI
MPaBUJIBHOT'O MCIIOJIb30BAHUS U3YUEHHBIX BEIIECTB U MaTEPHUAJIOB;



o YMCHHE YCTaHABIMBATh CBSI3M MEXKAYy pealbHO HAOII0IaeMbIMU
XAMHYECKUMHU SIBJICHUSIMH M TIPOIECCaMHU, TMPOUCXOMSAIIMMH B MakKpo- U
MUKpPOMUPE, OOBICHITh TPUYUHBI MHOTOOOPa3us BEIIECTB; YMCHUE HHTETPUPOBATH
XAMHUYECKUE 3HAHUSA CO 3HAHUSAMH JPYTUX YYEOHBIX TMPEAMETOB C IMOMOIIBIO
neaarora;

o npeacTaBieHne o cdepax NpodecCHOHAIBHOM  JeATEeNbHOCTH,
CBS3aHHBIX C XHMHEW W COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBaHHBIMH Ha
JOCTIDKEHUSAX XUMHUYECKON HAyK{; HAJIWYUE OIBbITa pPaldOThl C Pa3IMYHBIMU
MCTOYHUKAMU WH(POPMAIIUH TT0 XUMUH (HAYYHO-TIOYJISIPHAS TUTEPATypa, CIOBApH,
CIIPaBOYHUKH, WHTEPHET-PECYPChI) C OMOPOH HA aJTOPUTM: YMEHHE OOBEKTHUBHO
OIICHMBAaTh HMH(OPMAIIMIO O BEIIECTBAX, WX MPEBPANICHUSAX W TPAKTHICCKOM
IPUMCHCHUH.

TpeboBaHus K IpeIMEeTHBIM pe3yJIbTATAM OCBOCHHS YUeOHOI0 IpeMeTa
«Xumus», pacnpeaejeHHbie 0 roaaM 00y4eHust

PesynpTaThl 1o ronam (GOpMyITUPYIOTCS MO MPUHLHUITY TOOABIEHHUS] HOBBIX
pPE3yABTATOB OT TOJa K rOAy, YK€ Ha3BaHHbIE B MPEABIIYIIMX I'0/1aX MO3ULNH, KaK
NPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YYUTHIBAIOTCS (PE3YNbTAThl OUEPETHOTO
rojia Mo yMOJIYaHUIO BKJIIOYAIOT PE3YJIbTATHI MPEABIIYIIUX JIET).

8 KUIIACC

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSITHI: aTOM, MOJEKYJa,
XUMHYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OHOPOIHAS
Y HEOJHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAsl M MOJIEKYJIIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAas Macca, MaccoBasl JOJII XMUMHUYECKOTrO
AJIEMEHTa B COCIMHEHUU, MOJISIPHBIA OOBEM, OKCHI, KUCIOTAa, OCHOBAaHHUE, COJIb,
DNEKMPOOMPUYAMENbHOCMb?,  CTENICHb  OKHCIICHUS, XHMHYECKas PEeaKius,
KIaccuUKaIs peakivii: Peakiuu COSIUHEHUS, PEaKIMU PA3T0KEHUS, PEaAKIIHH
3aMeIleHHs], PEaKIMu OOMeHa, HK30- M JHIOTEPMHUYECKHE PEaKIUu; Meniogou
aghghekm peaxyuu,; AIPO aToMa, SICKTPOHHBINA CJIOW aToMa, aTOMHas OpPOWTAIb,
paguyc atoMa, XMMHUYECKasl CBSA3b, MOJIAPHASI U HEMNOJsIpHAs KOBAJEHTHasl CBS3b,
WOHHAas CBS3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJs BelllecTBa
(IpolLleHTHAs! KOHLIEHTPAIIKs) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (CM. 1. 1)
MIPUMEHSTH 3TH TOHSITHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPALICHUN;

UCII0JI30BATh XUMUYECKYI0 CUMBOJIUKY JJISI COCTaBIEHUsI (pOPMYJ BEILIECTB,
MOJIEKYISIPHBIX YPABHEHUN XUMUYECKUX PEAKIUMI, F3JIEKTPOHHOTO OaaHca;

ONpEeNeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHHUSX;
CTETICHb OKHCJICHUS DJJIEMEHTOB B OWHApHBIX COCJUHEHUSX C OIMOpOH Ha
OMpeNieNieHHsl, B TOM YHCIIE€ CTPYKTYpPUPOBAHHBIC; MPUHAAJICKHOCTh BEIIECTB K
OMpeIeIEHHOMY KJlacCy CO€QUHEHU 1o (opMmyliaMm; BHJI XUMHUYECKOW CBS3U
(KoBaJIEHTHAsI U MOHHAs1) B HEOPTAHUYECKUX COEIUHEHHUSIX;

2 3,[[6CB " [ajie€ KypCuBOM 0003HaYArOTCS IUIAHUPYCEMBIC TPEAMETHBIC PE3YJIIbTAThI, KOTOPbIC MOI'YT OBITH
NOTCHIUAJIBHO NJOCTUTHYTBI O6y‘IaIOHII/IMCH C 3HP, HO He SBJISIOTCS 00s53aTCIbHBIMMU.



MMETh MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHHUM, YMETh C MOMOUIBIO
YUUTENs] TMPUMEHSITh CHUCTEMY XUMUUYECKUX 3HAHUW, IS YCTAaHOBJICHUS
B3aMMOCBSI3U MEXy U3YYEHHBIM MaTE€pPUaIOM U MPU MOJyYCHUU HOBBIX 3HAHUH, a
TaK)Ke MpU paboTe ¢ UCTOUYHUKAMH XUMHUUeCcKoi nHpopmainuu. OpueHTUPOBATHCS B
MOHSATUSAX U OMEPUPOBATH UMU Ha 6A30BOM ypOBHE, MPUMEHSThH MIPU BHITIOJIHEHUU
y4eOHBIX 3aJJaHUl U PEIICHUU PACUETHBIX 3aJ1au C OMOPOM Ha alfOPUTM YUEOHBIX
JNEeUCTBUIM W3YYEHHbIE 3aKOHBI W TEOPUU: 3aKOH COXpaHEHUs] MaccChl,
[Tepuonnueckunt 3akon .M. MenneneeBa, 3aKkoH nocmosAHcmea cocmaed, 3aKOH
ABorazpo; aToMHO-MoOJeKyjsipHas Teopusi. COOTHOCUTh O0O3HAUYECHUS, KOTOpHIE
umeroTcs B Tabnuie «llepuoanueckas cucrteMa xumudeckux siaeMeHToB JI. .
MeHeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUUYECKHX
AJIEMEHTOB (COCTaB U 3apsl sapa, 00IIee YUCIIO PIESKTPOHOB U PACIPEICIICHHE UX
0 JICKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHUYECKHEe BEIIECTBa;
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 10
TErI0BOMY (P eKTy, 0 U3MEHEHUIO CTEIIEHU OKUCICHUSI XUMHYECKUX 3JIEMEHTOR)
C ONOPOU Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBONCTBA BEIECTB
pa3IMUHBIX KJIACCOB, TMOJTBEPIKJas OINHCAaHUE TMPUMEpPaMU  MOJEKYISPHBIX
ypaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUI C ONTOPOH HA CXEMBI;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa H
CTPOEHHMSI; BO3MOYKHOCTU NPOTEKAHUSI XMMHUYECKUX IPEBPALICHUI B Pa3IMYHBIX
YCIIOBUSX TIOCIIE TIPEIBAPUTETHLHOTO O0CYKICHHUS C eJarorom;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BELIECTB;
MAacCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTa IO (opMylie COCIUHEHHUS; MAaCCOBYIO
JOJIF0 BEIIECTBA B PAcTBOpE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOM
pEeaKIuu C ONOPOM Ha aITrOPUTM;

IPUMEHATh OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON JNEATEIbHOCTH — AHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3alus, KIacCHU(UKAIUsS, BBISIBICHHE
NPUYMHHO-CIIEICTBEHHBIX CBSA3€H — JJIs1 U3YUYEHUSI CBOMCTB BEUIECTB U XUMHUECKUX
peaKinii; eCTeCTBEHHO-HAYYHBIE METOJIbI MO3HAHUA — HaOI0JIeHHne, U3MEpPEeHHE,
MOJICTUPOBAHUE, DKCIICPUMEHT (PeaibHblii U MbICAEHHbIN) TIOJ PYKOBOJCTBOM
Meaarora;

CJe0BaTh MpaBUiaM IMOJIb30BAHUS XUMUYECKOW MOCYA0U U J1aOOpaTOPHBIM
o0opyaOBaHUEM, a TAK)Ke TIPaBHJIaM OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIIUSIMU 110 BBIMIOJTHCHHUIO JTA0OPATOPHBIX XUMHUYECKHUX OTBITOB II0
MOJIYYCHHIO W COOMpaHUWIO0 Ta3000pa3HBIX BEMIECTB (BOJAOPOAA M KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MAacCOBOM JOJEW PacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBAaTh W NPOBOJUTh XUMHYECKHE SKCHEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C MOMOIIbIO MHIUKATOPOB (JTaKMYC,
dbeHondTanenH, METWIOpPaHX K W Jp.), MOATBEPKAAIOIMMX KAYeCTBEHHBIH COCTaB
HEOPraHUYECKUX BEIECTB (KAYECTBEHHBIE PEaKIMK Ha MOHBI) MOJ PYKOBOJICTBOM
nejarora.

9 KITIACC



PaCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUUECKUN FJIEMEHT,
aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHUIIATENIBHOCTh, CTEMEHb OKHUCIEHUS, XUMHUYECKas
peaKius, XUMHIeCKasi CBSA3b, Men1080U 2 pexm peakyuu, MOIIb, MOJIIPHBIN 00BEM,
pacTBOp; DJEKTPOJUTHI, HEDJIEKTPOJUTHI, DIICKTPOJUTUYUECKAs JTUCCOIUAIIUS,
peakuu MOHHOTO OOMEHA, KaTaM3aTop, XUMUYECKoe pasHosecue, obpamumble U
Heobpamumvle  peaxkyuu, OKHCITUTENIbHO-BOCCTAHOBUTEIBLHBIC peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIECHHE, aJJIOTPOMMS,
aM(OTEepHOCTh, XUMHUECKas CBS3b (KOBaJEHTHAas, HWOHHAs, MeTaJUInyeckKas),
KpUCTAJUTMYECKAs] PEIIETKA, KOPPO3UsL MEMANN08, CHIABbl, CKOPOCMb XUMUYECKOU
peakyuu, ipeaensHo aomycrumas konueHtpanus (ITJIK) Bemectna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUHN (CM. 1. 1) H
MPUMEHSATH T MOHITHUS MPU ONMUCAHUU BEIIECTB U UX TIPEBPAIEHUN;

UCIIOJIH30BaTh 3HAKU M CUMBOJIBI JJIsl (DUKCALIUM PE3yJbTaTOB HAOIIOICHHUM,
cocTaBieHUs (OPMYJT BEIIECTB M YpPAaBHEHUW XHUMHUYECKUX PEaKIUH, 3aIlucH
JAHHBIX  YCJOBUM 3agad. Mcmonmb3oBarh 0003HaueHUs, HMEIOIMHUECT B
[Tepuoauyeckoit cucteme U TaOJIMIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUHN U COJIeH
B BOJI€ JUISl BBITIOJIHCHUS 3a/IaHUH.

OTIPENICNIATh BAJICHTHOCTh U CTEIEHb OKUCJICHUS XMMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K ONpEeIEHHOMY
KJIACCy COEAMHEHUN C ONIOPOM Ha OINPEIEIEHHUS], B TOM YHCII€ CTPYKTYPUPOBAHHBIE;
BUJBl XMUMHYECKOW CBA3M  (KOBaJEHTHAs, WOHHAsA, METAJNIMYecKas) B
HEOPraHMYECKUX COCIMHEHUIX; 3apsj MOHA MO0 XUMHUYECKOW (opMylie; XapakTep
Cpellbl B BOJAHBIX PACTBOPAX KHUCIOT U IIENOYEH, Mun KpUCmaiiuieckou peuémru
KOHKPEmHOo20 8eujecmed,

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE: ONUCHIGAMNb U XAPAKMEPU306amMb TAOIUUHYIO
dopmy Ileproanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUS
«riaBHas oArpynna (A-rpymnma)» u «modounas noarpynmna (b-rpymma)y, Manbie u
OonbIIME TEPUOJbl; COOmHOCUmMb  O0O3HAYECHMs, KOTOpPbIE HMEIOTCS B
MEPUOANYECKON TabJinIle, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsija sjpa, OoO0IIee YUCIO JJIEKTPOHOB H
pacmnpenesieHUue UX IO AIEKTPOHHBIM CJIO0SIM); 00bACHAMb 00IIHE 3aKOHOMEPHOCTH
B W3MEHEHHM CBOMCTB XHMHYECKHUX AJIEMEHTOB U WX COEAMHEHUN B mpenesax
MaJIbIX MEPUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHAE DJIEMEHTHI; HEOPTraHWYECKHE BEIICCTBA;
XUMUYECKHUE peakinu (10 YUCIIy U COCTABY YYaCTBYIOLIMX B PEAKIMU BEIIECTB, 10
TermaoBoMy 3(Q@eKTy, M0 H3MEHEHHIO CTENEHEW OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB) C ONIOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIMME W CHEIMUPUIECKAE XUMHYECCKUE
CBOMCTBa BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAasi OMNHUCAHUE TMPUMEpaMu
MOJIEKYISIPHBIX U MOHHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C
OINOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS JIEKTPOJIUTHUUECKON JUCCOLUALIUY KUCTIOT, 1IEI0ue
U COJIeH; TMOJHBIE U COKpalIEHHbIE YPaBHEHHUS pPEAKIUA HOHHOTO OOMEHa;



YpaBHEHUS PEaKIMA, TOITBEPKITAONINX CYIECTBOBAHUE TECHETUYECKOW CBS3U
MEXIy BEIIECTBAMH PA3TUIHBIX KJIACCOB;

pacKpeIBaTh  CYITHOCTh  OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX  PEaKIIHMA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX PEaKIHii;

IIPOTHO3UPOBATh CBOWCTBA BEMIECTB B 3aBUCHUMOCTH OT HUX CTPOCHWS;
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX MPEBPAIICHUA MOCIE TPEIBAPUTEIHHOTO
00CYXJIEHUS C MeIarorom;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIONIO XMMHYECKOTO 3JIeMEHTa Mo (PopMyse COEIWHEHHsS; MacCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE; MPOBOAUTH PACUYETHl MO YPABHCHHUIO XHUMHYECKOM
PEaKIuy ¢ ONIOPO HA AIITOPUTM;

CJIeIOBATh MPABUJIAM IOJTb30BAHUS XUMHUYECKOHN MOCYI0N U JTaOOpaTOPHBIM
o0opyI0OBaHUEM, a TaKKe MpaBHUiIaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU 110  BBITIOJIHCHHIO J1Aa0OPATOPHBIX XHMHYECKHX OIBITOB TIO
TIOJTYYSHHIO 1 COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

IPOBOAUThL PEAKIIUU, TIOJITBEPIKIAIOIINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIICCTB: PACIIO3HABATh ONBITHBIM IMYTEM XJIOPUI- OpOMHI-, HOIUA-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS W HOHBI
M3YYCHHBIX METAJJIOB, MIPHCYTCTBYIONIUE B BOJIHBIX PAcCTBOpPax HEOPTaHHMYCCKUX
BEIIECTB;

NPUMEHSATh OCHOBHBIC OTIEPAIllMU MBICITUTEIILHOW NEATEIHPHOCTH — aHaIN3 1
CHHTE3, CpaBHEHHE, O00O0OIIeHNe, CHCTEMAaTH3aIfi0, BBISIBICHUE TMPUIHHHO-
CJICZICTBEHHBIX CBSI3€H — /IS M3yUEHUsI CBOMCTB BEIIECTB U XMMHUYCCKHX PEaKIIN;
€CTeCTBEHHO-HAYYHbIE  METOABl  IO3HAHWSA —  HAONIOJEHWE, H3MEpCHUE,
MOJICIMPOBAHUE, SIKCIICPUMEHT (peasTbHBIA U MBICIICHHBIN ).
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