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I[TOACHUTEJIbHAA 3AIIMCKA

PaGouas mporpamMma mo XUMHUHU JUIsi 0Oy4aIOLIUXCS C 33J€P>KKON MCUXUYECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHS COCTaBICHA B COOTBETCTBHU C
®denepalibHBIM IOCYAaPCTBEHHBIM 00pa30BaTENIbHBIM CTaH/IAPTOM OCHOBHOI'O 00IIIEro 00pa3oBaHus
(ITpukaz Munmnpocsemienust Poccuun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MHHHCTEPCTBOM
toctunin Poccuiickoit @eaepanun 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OO0O0),
aJaTUPOBAHHONW OCHOBHOW OOpPa30BAaTEIbHOW MPOrpaMMO OCHOBHOTO 0OIIEro o0pa3oBaHUS
oOydJaronuxcsi ¢ 3aiepkKor rncuxudeckoro pasputus (gamee — AOOITI OOO 3IIP), paboueit
mporpamMmbl  ydeOHOro mnpeamera «XuMmus» (0a30BbIii ypoBeHb), llpumepHoOl mporpammoit
BOCTIIUTAHHUS OOYyYaIONIMXCS TPU TMOJTYYCHHH OCHOBHOTO OOIIEro OOpa3oBaHHs, C Yy4ETOM
pacrpeieieHHbIX MO0 KJlaccaM MpPOBEpseMBbIX TpPeOOBaHUN K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pa30oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS M 3JEMEHTOB COJEpKaHMUS,
MPEJICTAaBICHHBIX B YHUBEpPCAIbHOM KoaudukaTtope Mo xumuu, KoHIenuuu mnpernoaaBaHus
yueOHOro npeamera «XHUMHUs», B 00pa3oBaTelIbHBIX OpraHu3anusx PO, peaqn3yromux OCHOBHBIC
o0uieo0pa3oBaTeabHbIe TPOrPAMMBL.

OO0masi xapakTepucTUKAa Y4e0HOro npeamera « XuMHus»

VYueOubIil mpeaMer «XUMHS» BXOIUT B IMpeIMETHYIO0 oOmacth «EcTecTBeHHOHay4YHBIE
npeaMeTsl». B cucreMe ecTecTBEHHOHAy4yHOro OOpa3oBaHUS XUMHsS Kak y4yeOHBIH mpeaMer
3aHMMAeT Ba)KHOE MECTO B IMO3HAHWU 3aKOHOB MPHUPOJBI, (POPMUPOBAHUH HAYYHOW KApTUHBI MUDA,
CO3/IaHMM OCHOBBl XMMMYECKMX 3HaHUH, HEOOXOAMMBIX JJIsi TOBCEJIHEBHOW >HM3HH, HABBIKOB
3/10pOBOTO M 0O€30I1aCHOr0 JJIsi YEJIOBEKa M OKpY)KaIlel ero cpenbl oOpas3a >KM3HH, a TAKKE B
BOCIIMTAHUU YKOJIOTHUECKOMN KYJIbTYPBHI.

VY CcnenHoCTh N3y4eHnss XUMHUH CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM, COOITIOICHHEM
npaBuil Oe3omacHOM paboOThl MpPHU  BBINOJHEHUHM XMMHUYECKOIO HKCIEPUMEHTa, OCO3HAHHEM
MHOT'OUYHCJIEHHBIX CBSI3€l XMMUU C IPYTUMU MPEIMETaAMU LIKOJIBHOIO Kypca.

IIporpamma BkJItO4YaeT B ce0si OCHOBBI HEOPraHMUYECKOW M OpraHudeckoil xumuu. ['naBHON
ujeeil ImporpamMmbl SIBJISI€TCS CO3/aHHME 0a30BOro KOMIUIEKCA OMNOPHBIX 3HAHUM MO XHMMHH,
BBID@KEHHBIX B (OopMe, COOTBETCTBYIOLIEH BO3pacTy OOydarOUIMXCs H HMX OCOOBIM
00pa3oBaTeNbHBIM OTPEOHOCTSIM.

B cogepxaHuM JaHHOrO Kypca NPEIACTABJIEHBl OCHOBOIOJATalOIINE XUMHUYECKHE
TEOPETUYECKHE 3HAHMSI, BKIIIOUAIOLINE M3YUYEHHE COCTaBa U CTPOEHUS BEILECTB, 3aBUCUMOCTU HUX
CBOMCTB OT CTPOEHMS, NPOTHO3UPOBAHUE CBOMCTB BELIECTB, MCCIENOBAHUE 3aKOHOMEPHOCTEU
XUMHUYECKHMX MPEBpAIICHUN U MyTel yrpaBieHHs] UMU B LENSIX OJyYEHHs BEIIECTB U MaTepUaIOB.
TeopeTnueckyr0o OCHOBY HM3YYEHHs HEOPraHMYECKONM XMMHMM COCTABIIIET aTOMHO-MOJIEKYJSPHOE
yuenue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKMMU CBEICHUAMH O CTPOCHHHM aTOMa,
BHUJaX XMMHUYECKOHN CBS3H,3aKOHOMEPHOCTAX MPOTEKAHNUS XMMUUECKUX PEAKIIMH.

B wu3ydyeHuum Kypca 3HauMTeIbHasT pPOJb OTBOAUTCA XHUMHUYECKOMY OJKCIEPHUMEHTY:
NPOBEIECHUIO TMPAKTHUYECKUX M JIaOOpaTOpPHBIX PabOT, OMUCAHMUIO PE3YIbTATOB YYEHHUYECKOIO
AKCIIEPUMEHTA, COOIIOICHUIO HOPM U ITpaBuJl 6€30MacHOM paboThl B XUMHUECKOH J1abopaTOpHuHu.

Peanuzanus gaHHOW mporpaMMsl B Impoliecce o0ydeHus Mmo3BoJMT oOyuarommmcs ¢ 3I1P
YCBOUTH KIIFOUEBbIE XMMUYECKUE KOMIIETEHIIMU U MOHSATh POJb M 3HAYEHHE XUMHUHU CPEIU APYruX
HayK O IPUPOJIE.

N3ydyenne xumuu  crocoOcTByeT  (OpMHpOBaHHIO Yy  OOy4arouMxcs  Hay4dHOIO
MHUPOBO33PEHHUS,, OCBOCHMIO OOIIEHAYYHBIX METOJIOB (HaONIOJIeHHE, HU3MEpEHUE, SKCIEPUMEHT,
MOJIEJTUPOBAaHUE), OCBOCHMIO MPAKTUYECKOTO NPUMEHEHHUs Hay4yHBbIX 3HAHUI, OCHOBAaHHOIO Ha
MEXINPEAMETHBIX CBS3AX C npeameramu «OKpyxaoomuid Mup», «Pusuka», «buonorus»,
«eorpadus», «Marematuka» ¥ (GOPMHUPYET KOMIETEHIIMH, HEOOXOAUMBIC IS TPOIOKCHHS
00pa3oBaHus B 00J1aCTH €CTECTBEHHBIX HAYK.

N3ydyenne xumuu crnocoOCTBYeT pa3BuTHIO y oOyuaromuxcsi ¢ 3[IP mpoctpancTBeHHOTrO
BOOOpakeHus, (YHKIIMOHAIBHOW TPAaMOTHOCTH, YMEHHS BOCIPUHMMATh U  KPUTHYECKU
aHAIM3UPOBATh UHPOPMAIUIO, IPEICTABICHHYIO B Pa3IMYHbIX (popmax. 3HAYUMOCTh MpeAMETa IS
pasBUTHs KU3HEHHOM KommereHIMH oOydaroumuxcs ¢ 3I[IP 3akimouyaercss B yCBOGHHHM OCHOBBI



XUMHUYECKHX 3HAHUI, HEOOXOOUMBIX JUIsi TIOBCEJHEBHOM KH3HU; HABBIKOB 370POBOTO H
0e30macHOro JUisi 4YeloBeKa M OKpYXamlledl ero cpeabl oOpas3a >Ku3HU; (HOPMUPOBAHHUU
3KOJIOTUYECKON KYJIbTYpHI.

[Iporpamma oTpaxkaeT cojepxaHue OOydeHHs NpeAMeTy «XUMHS» C Y4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEW oOydaronuxcst ¢ 3[IP. OBnageHue y4eOHBIM MPEAMETOM
«XUMUS» TPEACTABISIET ONpPEACICHHYI0 TPYIHOCTh i oOydaromuxcs ¢ 3[IP. DT1o cBszaHo ¢
OCOOCHHOCTSIMU MBICIIUTEIbHOU ACSITEILHOCTH, IEPUOJNUYECKUMH KOJIEOaHUSIMU BHUMAHUS, MaJIbIM
00BEMOM TMaMATH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHWM, MOHMKEHHBIM MO3HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOIO Pa3BUTHSI.

s mpeoposeHusl TPYAHOCTEH B M3Y4EeHHUU Y4eOHOTo mpeamera «XHUMHUsS» HeoO0Xoauma
ajanTtanus o0beMa U xapakTepa ydyeOHOro mMaTepuala K MO3HaBaTEIbHBIM BO3MOXKHOCTSIM JIaHHOU
KaTeropuu OO0YYaloIIUXCs, Y4eT HUX OCOOCHHOCTEH pa3BUTHS: HCIIOJIb30BAHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX M MEXIIPEAMETHBIX CBSI3€H, IIOCTENEHHOE YCIOKHEHHE M3y4aeMoro
Marepuana.

[Ipu u3ydeHHH XUMHHM HEOOXOJMMO OCYIIECTBIATH B3aUMOCHCTBHE Ha MOJMCEHCOPHOU
OCHOBE.

TeopeTnyecknil  mMaTepualn pPEKOMEHAYETCS M3y4daTb B IPOLECCE  IMPAKTUYECKOU
JIeATEIbHOCTH. BO3MOXHO BBIIENICHUE OTACIBbHBIX YPOKOB Ha pEUICHUE 3aJady B CBSI3U CO
CJIOKHOCTBIO aHanu3a Tekcta oOyuaroummucs ¢ 3IIP. Opranuueckoe €IMHCTBO IPAKTHUECKOH U
MBICTTUTEIILHON JI€ATEIbHOCTH OOYYAIOIIMXCS HA YPOKaX XUMHUH CIOCOOCTBYET MPOYHOMY U
OCO3HAHHOMY YCBOEHHIO Oa3MCHBIX XUMHYECKMX 3HaHUH U yMeHud. Ocoboe BHMMaHuE IpH
U3YYCHUU XHUMHH YACNSETCS H3YYEHUIO «CKBO3HBIX» TMOHATHH H (OPMHUPOBAHUIO HAaBBIKA
CTPYKTYpUPOBAaHUS MaTepuaa.

Henun u 3aga4n n3yyenns yue0HOro npeamera « XUMHDY

Obwue yenu n3ydeHus yueOHOro npeaMeTa « XUMHUsD) peICcTaBiIeHbl B paboueil nporpamme
OCHOBHOTO 00mmiero obOpa3oBanus. OHH aKTyaJIM3HpPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B
CHUCTEME OCHOBHOIO 00Iero o0pa3oBaHMs, HANpPABICHHOCTH OOYy4YeHUS Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, POpMUPOBaHUE €€ WHTEIUIEKTa U 0o0mIel KynbTypel. OO0ydeHne yMEeHUIO
YUUTBCSI UTIPOJIOIDKATE CBOE 00pa30BaHUE CaMOCTOSITEIbHO B HACTOSIILEE BPEMS SIBJISIETCS OHOM U3
BOKHEHIINX QYHKIUH y4eOHBIX IPEIMETOB, B TOM YUCIIE H «XUMHUN.

s obyuaroutuxcs ¢ 3IIP, Tak e, Kak U A7 HOPMaTUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy, JOMHHUPYIOLIEE 3HAYCHUE TPUOOPETAIOT
TaKkHe yenu, Kak:

(bopMHpOBaHME WHTEUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO DPELICHUH, CMOCOOHOM aJanTUpOBaTbCs K OBICTPO MEHSIOMIMMCS
YCIIOBUSIM JKU3HH;

HamnpaBICHHOCTh  OOydeHHMs Ha  CHUCTEeMAaTH4ecKoe TMpUOOIIeHHE  ydamuxcs K
CaMOCTOSITENIbHOM MMO3HABATEJILHOMN JI€ATENbHOCTH, HAYYHBIM M MPAKTUUYECKUM METOAAM IO3HAHMUS,
(GOopMHPYIOLTMM MOTHBALIUIO U Pa3BUTUECTIOCOOHOCTEN K XUMUH;

o0OecrieyeHrne YCIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHHI0 O0YYaloIIMMUCA — OIbITa
pa3sHOOOpa3HOM JesATEeIbHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

¢dopmMHupoBaHHE YMEHUH OOBSACHATH M OLEHUBATH SIBICHUS OKPYXKAIOIIEr0 MHUpa Ha
OCHOBaHUU 3HAHUH U OMbITA, MOJIYYEHHBIX [TPU U3YUECHUH XUMUMU;

¢dopmupoBaHHe Y OO0YYalOIUXCS T'YMAHUCTHUECKUX OTHOILEHHH, MOHMMAHUS IIEHHOCTH
XUMHUYECKMX 3HAHUW U1 BBIPAOOTKH DKOJOTHYECKH I1eJ1IeCO00pa3HOro MOBEACHUS B OBITY H
TPYZOBOH AEATEIBLHOCTHU B LIEJIAX COXPAHEHUS CBOETO 370POBbs U OKPYKAIOIIEH IPUPOIHOM CpEMBI;

pa3BUTHE MOTHBALIMU K OOYYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHUS 0OIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Ipoduiist U
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YEeHHUS.

Kypc HampaBieH Ha pelleHHe CHEeIyIUMX 3a0ay, OO0ECTIeUMBAIONINX pean3aluio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U AESITEIbHOCTHOTO MOJAXOA0B K O0YYEHHIO XUMUU O0yUYaIOLIUXCs
¢ 3IIP Ha ypoBHE OCHOBHOI'O O0LIETO 0Opa30BAHUS:



(dbopMHpOBaHNE TIEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTABICHUI O BEIEeCTBaX, UX
NpEBpaIlCHUSIX U MPAKTUYECKOM MPUMEHEHUHU; OBJAJCHUE TOHATUHUHBIM anmaparoM |
CHUMBOJIMYECKUM SI3bIKOM XMMHH;

0CO3HaHHE OOBEKTUBHON 3HAUMMOCTH OCHOB XUMHUYECKOW HAYKH KaK 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYECKUX IPEBpAICHUN HEOPraHWYECKUX M OpPraHMYEeCKUX BELIECTB Kak
OCHOBBI MHOTUX SIBJICHUW JKMBOW ¥ HEXHBOW TNPUPOJBI, YIIYOJIGHWE TPEICTaBICHUH O
MaTepualbHOM €IMHCTBE MUPA;

OBJIIJICHUE OCHOBAaMHM XHMHUYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U
O0OBEKTHBHO OILICHUBATh XU3HEHHBbIE CHUTYyallUM, CBSI3aHHBbIC C XMMHEW, HaBbIKaMU 0€30I1acHOTO
oOpailleHus: ¢ BEIIeCTBAMU, UCIOIB3YEMbIMU B MOBCEIHEBHOM >KM3HU; YMEHUEM aHAIM3UPOBATh U
IUIAHUPOBAaTh SKOJOIMYECKH O€30macHOe TOBEJEHUE B LENAX COXPAHEHHs 310pOBbS H
OKpPY’KaroIllel cpelspl;

dbopmMHupoBaHHEe yMEHUI YCTaHABIMBATh CBSI3M MEXKAY pEalbHO HaOII01aeMbIMU
XUMHUYECKUMHU SIBJICHUSMHU U MPOLIECCAaMH, MPOUCXOIALUIMMHU B MUKPOMHUPE, OOBSICHATH MPUUUHBI
MHOr0o00pa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCHUMOCTh
IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

NpUOOpETeHUE OIbITa HCHOJB30BAHUS PA3NIMYHBIX METOJOB HM3YYEHHUS BEILIECTB,
HAOIIO/IEHUS 32 UX MPEBPALICHUSIMU TIPU MIPOBEICHUU HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C
MCII0JIb30BaHUEM JIaDOpATOPHOT0 000PYAOBaHUS U TPUOOPOB;

dbopMupOBaHUE MPEACTABICHUI O 3HAYEHUU XUMUYECKOM HAYKH U PEIICHUU COBPEMEHHBIX
HKOJIOTMYECKUX MpoOJeM, B TOM 4HCIE B IPEIOTBPALICHHMM TEXHOTEHHBIX U 3KOJOTMYECKUX
KaracTpod.

Oco0enHocTH 0TOOPA M aJaANTALMHU Y4eOHOr0 MaTepuasIa Mo XUMHHU

OOy4eHne yueOHOMY MPEAMETY «XHUMHUS» HEOOXOIMMO CTPOUTH Ha CO3AaHUH ONITUMAIIbHBIX
YCIIOBUHM JJIsi YyCBOEHUSI IMporpaMMHOro marepuana oOydatomumucs ¢ 3IIP. Bosibiioe BHUMaHME
JIOJKHO OBITH YAETIEHO OTOOPY y4eOHOro Marepualia B COOTBETCTBUH C MPHHIIUIIOM JOCTYITHOCTH
Ipu COXpaHeHuu obmero 06a3oBoro ypoBHs. OH JOMKEH IO COACPXKAHUID M 00BbEMY OBITh
azanTUpoBaHHBIM Jyisi oOyvaromuxcsi ¢ 3[1P B cooTBeTcTBHM ¢ UX 0COOBIMU 0Opa3oBaTEIbLHBIMHU
norpebHocTsmu. CrenyeT oONeryuTh OBJaJeHUE MarepuanioM oOyyatomumucs ¢ 3I1P
MOCPEJICTBOM €r0 JIETaJbHOTO OOBSICHEHUS C CHUCTEMAaTHYECKHM IOBTOPOM, MHOTOKPATHOM
TPEHUPOBKON B NPUMEHEHUU 3HAHUH C MCIOJIb30BAHUEM MTPUEMOB AITOPUTMU3ALMN U BU3YaIbHBIX
omop, o0y4eHus CTPYKTYpPUPOBAHUIO MaTepurara.

Bonbiioe 3HaueHue Uisl MOJTHOIEHHOTO YCBOGHHS y4eOHOTO MaTepuana MMeeT ormopa Ha
MEXITPEIMETHBIC CBSI3M BOMIPOCOB, H3Y4aeMbIX B JAaHHOM KypCe, C TAKUMHU YYCOHBIMU TIPEIMETAMHU
kak «['eorpadusy», «dusuka», «buonorus». [lo3Bomnsis paccMaTpuBaTh OAWH U TOT K€ y4eOHBIN
MaTepual C pa3HbIX TOYEK 3PEHHS, MEXKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JIy4IIemMy
OCMBICJICHHIO, OOJIEETPOYHOMY 3aKPETUICHHUIO MOTYYSHHBIX 3HAHUI U IPAKTUUECKUX YMEHUH.

[Ipy moaroTOoBKE K YypOKaM YYMUTENb JOJDKEH TMPEAyCMOTPETh (OPMHUPOBAHHE Y
oOydJaromuxcsi yMEHMH aHalu3UpOBaTh, CpPaBHHUBATh, 0000IIaTh H3y4yaeMblii MaTepua,
MJIAaHUPOBATH MPEACTOAIIYIO pabOTy, OCYIIECTBISATH CAMOKOHTPOJIb.

HeoOxomuMo  TOCTOSSHHO — CHEAWTH 32  MPAaBHIBHOCTBIO  PEUeBOr0  OhOpMIICHUS
BbICKa3bIBaHUI oOyuatouuxcs ¢ 311P.

B cBa3m ¢ o0coOeHHOCTIMM TIOBENCHHUS U JeATENbHOCTH oOydaromuxcs c¢  3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOJMM CTPOKAWIIUKA KOHTPOJIb COOJIOICHUS
MPaBUJI TEXHUKH 0€30MaCHOCTH MIPU MPOBEICHUH Ta00OPATOPHBIX padOT B XUMUYECKOM KaOUHETe.

Buasl gesareasnoctn o0yqaromuxcs ¢ 3I1P, 00ycioBiaeHHbIe 0c00bIME 00pa30BaTeIbHBIMHU
NOTPEOHOCTSIMH M 00eCIeYHBaIOLIie 0CMBICJIEHHOE 0CBOCHHE COAEPKAHNM 00pa30BaHMS
1o npeamMery «XuMHs»

Copep:xanue BUAOB JesTeNbHOCTH oOyvatomuxcs ¢ 3[1P Ha ypokax XuMuu ompenensiercs
uX 0coObIMH 00pa30BaTeIbHBIMU MOTPeOHOCTIMU. [ToMuMo 1mmpoko ucnonb3dyemsix 8 OOIT OO0
o0umx A BceX OOydarolUXCsl BHUJIOB JIEATENBHOCTH CIEAYET YCHJIMTbh BHJbI JEATEIbHOCTH,
cneunuyHbIe Ui TaHHOM KaTeropuu o0ydarouiuxcs, Uil 00ecTiedeHns: OCMBICIIEHHOTO OCBOCHUS



CofiepKaHHsl OOpa3oBaHUS IO HPEAMETY: YCHICHHE MPEAMETHO-TIPAKTHYECKOW AEATEIBHOCTH C
aKTI/IBHBaHI/Ieﬁ CCHCOPHBLIX CHCTCM; YCPCAOBAHUC BHUIAOB OCATCIBHOCTH, 3aﬂeﬁCTBy10HlHX
pa3IMYHBIC CEHCOPHBIE CHCTEMbI; OCBOCHHE MaTepHaja C OIMOPOH Ha aJlTOPUTM; «IIOIIarOBOCTHY B
U3y4eHHH MaTepHala; HMCIOJIb30BaHMUE JIOMOJHUTENFHOW BU3YaJbHOH OHOpPHI (ILJIaHbI, 00pa3ibl,
CXeMbl, Ma0JIOHbI, onopHble Tabmumbl). s pasButus y oOywarommxcs ¢ 3I[1P ymenus nematsb
BBIBOZIBI, (DOPMHUPOBAHMSI TPAMOTHOTO pPEUEBOTO BBICKA3BIBAHMS HEOOXOIUMO HCIOIH30BATh
oropHbele cioBa U kiumie. Ocoboe BHUMaHHE CIEAYET YACIUTh OOYYEHHUIO CTPYKTYPUPOBAHHIO
MaTepualla; COCTABJIEHHE PUCYHOUHBIX U BEpPOAIbHBIX CXEM, COCTABJIECHHE TAOJMI, COCTABICHHUE
K1accuuKamu ¢ OO0O3HAUYEHHBIMM OCHOBAaHMAMH JUIS KJIacCH(DUKAIMM W HAINOJHEHHE WX
npuMepaMu | Jp.

[IpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO.

Jns obyudatomuxces ¢ 3[IP cymiecTBeHHBIMU SIBISIOTCST PHEMBI PabOTHI € JIEKCHYECKUM
MaTepuaioM 1o mpeamery. [IpoBoauTcs cnenuanbHas padoTa 1Mo BBEACHUIO B aKTUBHBIN CIIOBaph
O0yJalOmIMXCS ~ COOTBETCTBYIOIICH TEPMHUHOJIOTHH. V3ydaemple TEpMHMHBI BBOAATCS  HA
IOJIMCEHCOPHOM  OCHOBE, 00s3aTelbHAa BU3yaJbHas MOJJEpPXKKA, aITOPUTMBI pabOTBl C
OIpeJIeTICHUEM, OTTIOPHBIE CXEMBI UK TYaTN3aIlMd TEPMUHOIOTHH.

MecTo yyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B coorBercTtBUu ¢ DenepanbHbIM TOCYIApCTBEHHBIM O00pa30BaTEIBHBIM CTaHIAPTOM
OCHOBHOTO 0011ero o0pa3oBaHUsA y4eOHBIN MpeAMeT «XHUMHUS» BXOAUT B MPEAMETHYIO 00J1acTh
«EcTecTBEeHHOHAYYHBIC MPEIMETHI» U SBIISCTCA00S3aTSIIBHBIM JIJIS H3yUCHHUS.

VY4eOHbIM M1aHOM Ha e€ u3ydeHue orBesieHo 136 yueOHbIX 4acoB — 1o 2 4 B HeJeno B 8 u 9
KJIacCax COOTBETCTBEHHO.

Copepxanue yuyeOHOro MpenMeTa «XUMHUS», MPEICTaBICHHOE B pabodeil mporpamme,
cootBercTByeT ®I'OC OOO, pa3zpaboTaHo C yY4eTOM OCHOBHOW OOpa30BaTEIHHOW MPOTPaMMBI
OCHOBHOTO o0miero o0Opa3oBaHus 10 ydyeOHOMY TpeaMeTy «XUMHUS», COOTBETCTBYET
aJanTUPOBAHHOM OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHMs
00y4aroIuXcsl ¢ 3a/IePKKON TICUXUYECKOTO Pa3BUTHSL.

COAEPXAHUE YYEBHOI'O ITPEJJMETA «XWUMUS»

8 KJIACC
IlepBoHauya/bHbIE XUMUYECKUE OHATHS
IIpenmer xumun. Poav xumuu 6 dicuzHu uenosexa”. Tema u Bemecta. MU3MYECKHE CBONCTBA
BEIIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. YUUCThIe BEIIECTBA U CMECH.
Crioco6s! pazaenenus cMmeceil. [IpaBunadezonacHoro odpaiieHus ¢ BeIecTBaMM U JIAOOpaTOPHBIM
obopynoBanueM. [lonsamue o Memooax no3HaAHUsL 8 XUMUU.
ATOMBI U MOJEKYTbl. XHMHYECKHE DSJIEMEHTHl. 3HaKH (CHUMBOJBI) XHMHUYECKUX DIIEMEHTOB.
OtHocuTenbHas aToMHas Macca. [IpocTeie U CloKHBIE BElIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Xumuyeckass Qgopmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX D3JIEMEHTOB. 3aKOH NOCMOSHCMEA
cocmaea ewgecms. OTHOCUTENbHAS MOJICKYJIApHAs Macca. MaccoBasi 10JIsl XMMHUYECKOTO dJIeMEHTa
B COC/IMHEHUH.
®u3MYeCKue U XMUMUYECKHE SIBJICHUS. XUMHUYecKas peakuus. [[pU3HaKM XUMHUYECKUX PEAKIIH.
YpaBHeHHs] XUMHUYECKUX peakluid. 3aKoH coxpaHeHHs Macchl BemlecTB. Kiaccudukanus
XUMUYECKHUX PEaKIni (COeTMHEHUS, Pa3I0KEeHUsI, 3aMEIICHHS, OOMEHa).
XVUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XWUMHUYECKOW IMOCYIOW, C TpaBWIaMU pabOTHl B
nabopaTopuu ¥ TpuéMamMu oOpalieHus ¢ Ja00paTOPHBIM O00OpPYIOBAaHHEM; U3YUYCHHUE M OMHUCAHUE
(bU3MYECKUX CBOWMCTB 00pa3lloB HEOPTAaHUYECKUX BEIIECTB; HaOMOaeHNEe Pu3ndeckux (TUIaBleHUE
BOCKa, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYINKE, KATIEHWE M KOHICHCAIUS BOJbI) U XUMHUECKUX
(ropeHue cBeuw, MPOKAIMBAHUE MEIHOMN MPOBOJOKH, B3AaUMOACHCTBHE Mella C KHCIOTOH) SIBJICHUH,
HaOJIOZICHWE W OIMKCAHWE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHMX peakiuil (pasiioKeHHe caxapa,
B3aUMOJICHICTBHE CEPHOIM KHUCIIOTBI C XJIOPHIOM Oapus, pasiokeHue ruapokcuna memu (l) mpu
HarpeBaHUH, B3aUMOJIEHCTBHE jkese3ac pacTBopoM cou menu (I1));u3ydenne cnocob6oB pazzieneHus
cMeceil (¢ MOMOIIBI0 MarHuTa, (QUILTPOBAHUE, BHIIAPUBAHHE, MUCTUILIALMSA, XpoMaTorpadus),



NPOBE/ICHUE OYUCTKH ITOBAPCHHON COJIM; HAONIOJCHHE M OIMCAHHWE pPEe3YJbTAaTOB IPOBEIACHUS
OMbITa, WUIIOCTPUPYIOMIETO 3aKOH COXpPaHEHUS MAacChl; CO3JaHHE MOJeNIeld MOJEKYI
(IIapocTepIKHEBHIX ).

Ba:xuneiinmue npeacraBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech raszoB. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M INPOCTOE BELIECTBO.
Haxoxnaenue kuciopona B mpupoje, GpuU3MYecKue M XUMHUYECKHEe CBOWCTBA. Peaknuu ropenus
OPOCTBIX M CHOXKHBIX BemecTB. CnocoObl TOMydeHUs KHCIopoga B JabopaTopuu  u
npomviuienHocmu. Ilpumenenue kucnopona. Ilonstue 06 okcumax. KpyroBopor kuciopoga B
npupoje. 0301 — aniiomponHas MOOUpUKayus KUCI0pood.

Tennosoti  a¢hgpexm  xumuyeckori — peakyuu, mepMoOXuMU4ecKue  yYpagHeHus, IK30- U
SHAOTEPMHUUYECKUE peakuuu. Tonaugo. yzonv u memaH. 3azpsa3HeHue 6030yxd, YCuieHue
RApHUK0B020 d¢hhekma, paspyuieHue 030H08020 CIOA.

Bopopon — snemeHT u mpoctoe BemiecTBO. HaxoxaeHue Bogopoaa B mpupojae, husuueckue u
XUMHUYECKHE CBOMICTBa (Ha NpUMEpe B3aUMOJCIHCTBUS C HEMETalIaMH M OKCHJIaMU METaJlIOB),
NpPUMEHEHUE, cnocobwbl nonyyeHus. [IoHATHEO KUCI0TaX U COJIAX.

Konmuecto BemectBa. Moib. MomnsipHast Mmacca. 3akoH ABorajipo. MomnsipHbslii00bEM Ta30B. PacueTst
no xuMmMu4eckod ¢opmyne. PacueTsl MaccoBOW JOJIM XUMHUYECKOTO 3JIEMEHTAa B COCAMHEHUH,
KOJIMYECTBA BEILECTBA, MOJSIPHON MaccChl, MOJIAPHOTO oObema ra3oB. Pacuérsl 1o XMMHYECKUM
YpaBHEHUSM.

Qusuueckue ceoticmsea 6o0vl. Boma. Ee coctas, cTpoenue u Monekyibl. Bodakak pacmeopumens.
PactBopbl. [lonamue O HacvluyeHHbIX U HeHAcblweHHbIX pacmeopax. Ilowsamue pacmeopumocmu
sewecms 6 6ode. Pacuer maccoBOil 10y BellecTBa B pacTBOpe (IPOLIEHTHAs KOHIIEHTpAIHs).
MaccoBas 7075 BelleCTBa B pacTBope. Xumuueckue cgoticmea 800vl (pasiodiceHue, peakyuu c
Hampuem, OKCUOOM Kanvyus, okcuoom cepvl (IV) peaxyuu c memannamu, KUCiOmHbIMU U
ocHogubiMu oxcudamu). Ilonamue 06 ocuosanusx. Ponv pacmeopos 6 npupoode u 6 diwcusznu
yenogexa. Kpyzosopom 600vl 6 npupoode. 3arpsi3HeHue NpUpoAHbIX BoJ. OXpaHa U OYHUCTKA
MPUPOJIHBIX BOJ.

Baxneiimue kiiaccel HeopraHuueckux coequHenunil. KilaccupukanunusiHeopraHn4eckux coeIMHEeHuM.
Oxkcupsl: coctaB, kinaccupukamus (KUCIOTHbIC, OCHOBHBIE, amgpomephbie, Heconreobpazyouue - Ha
npumepe oxcuoa yenepooa (Il) u oxcuoa azoma (1)), nomenxnamypa. Ionyuenue u XUMHIECKHE
CBOWCTBA OKCHJIOB (B3auMoJeiicTBUE C BOJOW, KucCIOTamH, Ienodamu). OcHOBaHHS.
Knaccudukanus ocHoBaHMil: MIENOYM M HEPACTBOPUMBIE OCHOBaHMA. HoMeHKIaTypa OCHOBAaHHUU.
dusnyueckue M XUMHUYECKHE CBONCTBA OCHOBAaHHMM (B3aMMOJEHCTBHE C OKCHJAaMHM HEMETaJIOB,
KHCIJIOTaMU, COJIsSIMK ). [1on1yuenue ocHoB8aHULL.

Kucnotsl: cocraB, kiaccupukanusi, HOMEHKJIATypa, (u3MuUecKue U XHMHYECKHE CBOMCTBa
(B3auMoJIelicTBUE C MeETa/lllaMH, OCHOBHBIMM OKCHJIaMH, OCHOBAHUSIMH, COJIAIMH, Ha IpUMEpE
COJISTHOM M CEpHOM KHUCIIOT), cnocobwl nonyyenus. Psan aktuBHocTi MetaisioB H. H. bekerosa. Conu
(cpenHue): HOMEHKJATypa COJIeH, cnocodwul nonyuenus, B3aUMOJIEHCTBHE COJIEH € MeTajulaMu,
KHCJIOTaMH, IIE€JI0YaMH U COJISIMH, TPUMEHEHHE.

[TonsiTe 00 aMpOTEpHBIX TMAPOKCHAAX (HA MPUMEpPE LIUHKA U ANIOMUHUSL): XUMUYECKUE CBOUCMEA
(83aumooeticmsue ¢ KUCIOMAMU U Weo4ami, pa3iioxcenue npu Hazpeeanul) u noaydenue.
['eHeTnyeckas CBS3b MEXKAY KJacCaMHM HEOPTraHMYECKUX COECTUHEHU.

I'eneTnyeckue psabl.

XVUMUYECKUN HKCIIEPUMEHT: KaueCTBEHHOE OIpeAeNieHue COJEp)KaHUs KHCIOpOJa B BO3AYXE;
NOJydeHHe U M3y4YeHHE CBOWMCTB KHCIOPOJAa; HAOMIOJACHHWE B3aUMOJEHCTBHS BELIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TMPEKpalleHUs ropeHus (Mokapa); 03HaKOMJICHHE C
o0pa3iaMu OKCHJIOB HOMHMCAHUE UX CBOMCTB; MOJIyYeHHE U U3yUeHHE CBOICTB BO/I0po/ia (TOpeHHe);
HaOroZIcHNEe 00Pa3IlOB BEIMIECTB KOJUYECTBOM | MOJIb; HCCIIEIOBAHNE OCOOCHHOCTEH PacTBOPECHHS
BELIECTB C Pa3JIMYHOM pacTBOPUMOCTHIO; IIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOU
J0Jiell pacTBOPEHHOTO BEIIECTBA; B3aMMOJEHCTBHE BOABI C MeTalaMH (HAaTpUEM M KaJlbLUeM)
(BO3MO’KHO HCIIOJIb30BAaHHE BHJEOMATEPHATIOB); ONpEAETICHUE PACTBOPOB KHCIOT M ILENOYEH C
MOMOUIbI0 MHJIUKATOPOB; MCCIEA0BaHNE 00pa3I|0B HEOPraHUUECKUX BEIECTB Pa3INYHbIX KJIACCOB;
HaOJroleHne M3MEHEHHUs] OKpPAacKM HHAMKATOPOB B PAacTBOpax KHCIOT M IIEJIOYeH; H3ydeHHe



B3aumoeicTBus okcuaa Meau(Il) ¢ pacTBOpoM cepHOM KHCIOTBI, KUCIOT C METAJlJIaMH, PEaKIuil
HEUTpanu3aluy; NoJy4eHHEe HEPaCTBOPUMBIX OCHOBAaHUM, BHITECHEHHUE OJTHOTO METajlla APYTHUM U3
pacTBOpa COJIM; PEIIEHUE OKCHEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3akoH u Ilepumoamyeckass cucremMa xumuyeckux 3viemenros JI. H.
MenpneneeBa. CTpoeHue aTOMOB.

XuMnueckas cBsizb. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[lepBble TOMBITKM KJIACCUPUKALUU XUMHUYECKUX dJieMeHTOB. [loHsATHE O Tpymnmax CXOAHBIX
9JIEMEHTOB (IIEIOYHBbIE U LIEJIOYHO3EMEIbHbIE METaJlIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DieMeHmbl,
Komopwie 0opazyiom amgomepHvle OKCUObL U 2UOPOKCUObL.

[lepuonnueckuii 3akoH. Ilepuomuueckass cuctemMa xumuyeckux siemeHToB /l. M. Menneneena.
Kopotkonepuognass u  oaunnonepuoonas Gopmbl [leprogudeckoil CHCTEMBI XUMHUYECKUX
snemeHToB JI. 1. MenneneeBa. Ilepuoasl u rpynmbl. OU3NYECKUN CMBICT MOPSAIKOBOIO HOMEDPA,
HOMEPOB MEpUOoa U TPYIIbI FJIEMEHTA.

Ctpoenne atomoB. CocTraB aTOMHBIX snaep. M3zomonwvi. DaeKTpoHbl. CTPOCHHUE 3JIEKTPOHHBIX
oboouek atomoB rmepBbix 20 xuMuyeckux dnemMeHTOB llepumommueckoit cucremsr I, U.
MenneneeBa. XapakTepucTHKa XHMHUYECKOTO 3JIEMEHTa MO ero mojoxkeHuio B llepmonnueckoii
cucreme /I. 1. Menneneesa.

3axonomepHOCMU U3MEHEHUSI CBOUCME JJIeMEHMO8 MANbIX Nepuooos8 U 2ld6HbIX NOOSPYNN, 8
3a8ucumMocmu  Om amomHo2o (nops0ko6o2o) nomepa 3uauvenue Illepuoouueckozo 3akoHa u
Ilepuoouueckoti cucmemvl XUMUYECKUX IIEeMEHMO8 O pa3zeumusi Hayku u npaxmuxu. []. H.
Menoeneeg — yuénwiii u 2paricoOaHuH.

Xumuyeckasi cBs3b. KoBaneHTHas (MOJIspHAS U HEMOJSPHAS) CBA3b.

DnekmpoompuyamenbHOCmb amomo8 Xumuieckux snemenmos. VIoHHast cBs3b.

Crenenb okucienus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.

[Iporieccol okucaeHus: U BOCCTaHOBJICHHS. OKUCITUTENIN U BOCCTAHOBUTEIH.

XVUMUYECKUN JKCIEPUMEHT: H3Y4YeHHE O0OpaslloB BELIECTB METAJUIOB M HEMETAJIOB;
B3aUMOJICHCTBUE THAPOKCHUJIA IIMHKA C PAacTBOpaMU KHUCJIOT U

HIeNouei; MIPOBEICHHE OTIBITOB, WJUTIOCTPUPYIOIINX PUMEPBI OKHUCIIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX Peaklnii (rOpeHne, peaKkIuu pa3ioKeHUs, COCTUHCHHS).

Me:sknpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeaMETHBIX CBsI3€M MpHM M3ydyeHHHM XMMHUHU B 8 Kilacce OCYIIECTBIISETCS
Yyepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M TOHSATHH, SBISFOIINXCS
CHCTEMHBIMH ISl OT/I€IbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAy4YHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CHHTE3, KiacCU(UKaAIMs, MNEpPUOJUYHOCTb, HAONIOJIEHHE, OSKCIIEPUMEHT, MOJEINPOBaHHE,
U3MEpEHHE, MOJIENb, SIBIICHUE.

@dusnka: wmarepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUH 3aps], BEIIECTBO, Teylo, OOBEM, arperatHoe
COCTOSIHUME BeIIeCTBa, ras, (hU3MYECKHe BETUYMHBI, €AMHUIBI HM3MEpPEHMs, KOCMOC, IIAHETHI,
383151, ComHIle.

buonorus: ¢porocunres, apixanue, buochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, IOJIE3HbIE HCKOIIAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XuMHYeCKasi peakuus
Ilepuonnueckuii 3akoH. Ilepumommueckas cucrema xummuyeckux snemeHToB /[. M. Menneneesa.
Ctpoenune aToMoB. 3aKOHOMEPHOCTA B MU3MEHEHHWU CBOMCTBXMMUUYECKHX DJIEMEHTOB IMEPBBIX TPEX
MEpUOJOB, Kajus, KajJbLUHUs U MX COEAUHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DIIEMEHTOB B
Ilepnonueckoil cucTeMe U CTPOCHHEMHUX aTOMOB.
CrpoeHue BellecTBa: BUJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTATUIMUECKUX PEIIETOK, 3A8UCUMOCb



ceoticme geujecmea om muna KpUCmMaiiudecKol peuémrkuy 6U0a XumMu4eckotl ces3u.
Knaccugukanus 1 HOMEHKJIATypa HEOPraHWYECKHX BEUIECTB (MEXIYHapoaHAas U TPUBUAIIbHAS).
XVUMHYECKHE CBOMCTBA BEILECTB, OTHOCAIIUXCS K Ppa3IUYHBIM KJlaccaM HEOPraHWYecKuX
COEIMHEHUI, TEHETUYECKasl CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XUMUYECKMX peaklMid MO pa3Iu4HbIM MpH3HAaKaM (10 YHCIy U COCTaBy
YYaCTBYIOUIMX B PEAKLMU BELIECTB, [0 TEIIOBOMY 3(P(EKTy, 0 N3MEHEHHIO CTETIEHEH OKHCICHUS
XUMHYECKHX DJJIEMEHTOB, [0 obpamumocmu, no yuacmuro Kamaauzamopa). IK30- H
SHIOTEPMUYECKUE DPEAKLUU. Tepmoxumuieckue ypagHeHusl.

Ilonamue o ckopocmu xumudeckou peakyuu. I[lonamue 00 obpamumvix U HeoOpaMUMbBIX
Xumuyeckux peaxyusx. Illonamue o 2omoceHHvlXx U 2emepoceHHblx peakyusx. Illonamue o
xumuyeckom pasnosecuu. Cmewenue Xumuuecko2o pasHosecus. Dakmopul, enuAwwUe Ha
CKOPOCMb XUMUYECKOU peakyuu U No10NHCeHUe XUMUUEeCKO20 PABHOBECUSL.
OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  pEaKIUH,  3JCKTPOHHBI  OamaHc OKHCJIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHEe YpaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIHHOM
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPONUTUYECKON AMCCOIUAIMH. DIEKTPOIUTHYECKAs TUCCOLUALUSA. DIEKTPOIUTHI U
HedJIeKTpoauThl. KaTnoHsl, aHUOHBI. Mexanuzm ouccoyuayuu ewecms ¢ pasiudHblMu 6Uoamu
xumuyeckou cesazu. [lonamue o cmenenu ouccoyuayuu. CUITbHBIE U CI1a0bIe DIEKTPOIIUTHL.

Peakuuu nonHoro oOMeHa. Y cioBus NpOTEKaHUsl peakluii HOHHOTO oOMeHa 110 koHua. [lonHble u
COKpaIEHHbIC HOHHBIC YPABHEHUS peaklnii. XUMUYECKUE CBOMCTBA KHCIOT, OCHOBaHHH U Coliei B
CBETE IMpeiacTaBiIeHUM 00 3nexTponuTuueckoil aucconumanuu. Cpena pactBopa. KauecTBeHHbIE
peaKuu Ha KAaTUOHBl M aHUOHBI: XJOpUI-, OpOMHI-, UOAMI-, cylbdar-, kKapOOHAT-, CUIUKAT-,
docdar- aHUOHBI; THIPOKCH I-UOHBI; KATHOHBI aMMOHHS, MarHHsI, KAJIbIIUS, ATFOMUHUS, jKere3a (2+)
u (3+), meau (2+), HMHKA, IPUCYTCTBYIOIINE B BOAHBIX PacTBOPaX.

XUMUYECKUH  HKCIEPUMEHT: O3HAaKOMJIEHME C MOJENSAMU  KPUCTANIMYECKHX  PELIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB M HeMeTauloB (rpaduTa M aiMasa), CIOXKHBIX BEIIECTB
(x70puaa HATpHs); UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peaklMM OT BO3JEUCTBUS
pa3iauyYHbIX (PAKTOPOB; HCCIEAOBAHUE SJIEKTPONPOBOJAHOCTH PAaCTBOPOB BEIIECTB, Mpollecca
JUCCOLMAlMU KHUCJIOT, IIeJoued M cojedl (BO3MOXHO HCIOJIb30BAaHUE BHJEOMATEPHUAJIOB);
MPOBEJCHNE ONBITOB, WJUTIOCTPUPYIOUIUX MPHU3HAKKA TMPOTEKAHUS peakluid HOHHOTO OOMEHa
(oOpa3oBanue ocajka, BBIACICHHE Tas3a, OOpa3oBaHUE BOJIbI); ONBITOB, WILIIOCTPUPYIOIINX
IOPUMEpPbl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  PEAKUUH (TOpEeHHE, pEeaKkUMHU Pas3JIoKEHHs,
COEIMHEHMS); paclO3HaBaHWE HEOPraHMYECKHX BEIIECTB C MOMOIIbIO Kau€CTBEHHBIX peaklMuid Ha
MOHBI; pellICeHUEeIKCIIEPUMEHTAIbHBIX 3a/1au.

HemeTaibl U HX coeiMHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMS AaTOMOB, XapaKTEpHbIE CTENEHU
okucinenusd. CTpoeHHe M (U3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB. XUMHUYECKHE
CBOIWCTBAa Ha HpUMepe XJopa (B3aMMOJEHCTBHE C MeTallaMH, HEMETaUlaMH — BOJOPOJIOM U
KHUCITIOPOJIOM, wenoyamu). Xaopoogopoa. ComsiHas KUCIOTa, XMMUYECKHUE CBOWCTBA, nosyuenue,
npUMeHeHue. /Jelicmsue Xiopa u xi0po8ooopooa HA OpeanHu3m uenoseka. BaxHeume XJI0puabl 1
UX HaXO0XJECHHE B IPUPOJIE.

OOmras xapakrepucTuka 1eMeHToB VIA-rpynmnbl. OcoOOEHHOCTH CTPOEHHUSI aTOMOB KHCIIOpOJa U
cepbl. XapaKTepHbIE CTETIEHN OKUCIICHUSI.

CrpoeHre U (QU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa M Cepbl. AJUIOTPOITHBIE
Mo (UKAIIMK KUCIOPOJa U Cepbl. XMMUYECKHE CBOMCTBA Cephl (B3aUMOJIEUCTBUE C HeMemallamu
— BOJIOPOJIOM M KHCJIOPOJIOM, METAINIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUCTOMAMU).
CepoBogopo/i: cTpoeHue, Gu3nuecKue U XMMHUYeCKHe CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKcHIBl cepbl Kak MPEACTaBUTENN KHUCIOTHBIX OKcuAoB. CepHas KHCIIOTa:
dusnueckne M XUMHUecKue cBoiicTBa (o0mue u crenudpuyeckue). Conu CcepHOM KHUCIOTHI,
KadecTBEHHas peakius Ha cynbdar-uoH. CepHUCTas KUCIOTA. Xumuueckue peakyuu, nexcawue 6
OCHOBE NPOMBIUIIEHHO20 CNnocoba nonyueHus cephoui kuciomsl. Haxoxaenue cepsl u e
coeauHeHuil B mpupoje. [IpuMmeHeHue cepsl U e€e COCOIUHEHHUH B OBITY M B IPOMBIIIJICHHOCTH.
Xumuueckoe 3azpszHenue OKpyxicaowel cpedbl COCOUHEHUAMU cepbl (KUCIOMHblE 00XHCOU,
3aeps3HeHue 8030yXa U 6000EMO08), CHOCOObL €20 NPedomEPaueHUsL.



OOmas xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB a30Ta M
docdopa, xapakTepHbIC CTCTICHH OKUCICHHUS.

A30T, pacmpocTpaHeHue B mpupoje, HU3MYECKHe M XMMHUUYECKHE CBOWCTBa (B3aWMOJCHCTBHE C
MeTaJulaMi U HEMETaJUIaMH - KHCIIOPOJOM U BoJopoaoM). KpyroBopoT a3zora B mpupoje. AMMHUaK:
dbusznyeckue M XUMHUYECKHE CBOICTBa (OKHCIIEHHWE, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa),
nonyyenue W npumMeHeHune. CoaM aMMOHHMA. COCTaB, (PU3UYECKME M XUMHUECKHE CBOHCTBA
(paznoxeHue, B3aUMOJICHCTBUE CO Ieio4YamH), npuMeHeHue. KadecTBeHHas peakiusi Ha HOHBI
aMMOHHS. A30THasI KHCIIOTa, €€ (U3HUECKUe U XUMHUYECKHE CBOWCTBA (00mue u crienuduyeckue),
nonydyenue. Hutpatel (paznoxenue). A3oTHCTasg KucioTa. Vcroib30BaHHE HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yH0OpeHul. Xumuueckoe 3acpsasHerue okpysscarowel cpeobvl
COEOUHEHUAMU A30ma (KUCTOMHBIEO0AHCOU, 3a2PA3HEHUE 8030YXA, NOUBbL U B0O0EMOB).

®dochop, arromponusvie moougpuxkayuu Gocgopa, GHUMYECKHUE U XUMHYECKHE CBOWMCTBA
(B3auMOJICHiCTBUE C METAUIAMH, HEMETANIaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEePHOU
kucromamu). Oxcun ¢ochopa (V), oprodochopHas kucmora: (GU3HUECCKHE U XHUMHYECKHE
CBOWCTBA, nonyuenue. llonamue o MUHeparbHuIX YOOOpeHuax: numpamsi u gocgamol. Ilonamue o
KOMNAEKCHbIX YO0oOpenusax. OOmas xapakTepucTuka 3iemMeHToB I[VA-rpymmbel. OcoOEHHOCTH
CTPOCHUSI aTOMOB yIJIepoJa U KpeMHHs. BaleHTHOCTh M XapaKTEepHBIE CTETIEHN OKHCICHHUS aTOMOB
yriaepoja u Kpemuus. Pacipoctpanenueyriepoa B IpUpoJe, XapaKTepHbIe CTEIIEHH OKUCIICHHUS.
Yriepon, amioTponHbsie Mogudukamuu (rpaduT, anMas), GU3NUECKUE W XUMHYCCKHE CBOMCTBA
MIPOCTHIX BEUIECTB (B3aUMOJICHCTBUE C METAIJIaMU, HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOL
u cepnou kuciromamu). Ancopoums. KpyrosopoT yriepona B mpupojge. OKCUIbl yriiepojaa, ux
dbuznyecKuen XUMHUECKHUEe CBOICTBA, MOTYYSHHE U IPUMEHEHHE, JICHCTBIE Ha OpraHU3M YellOBeKa.
Okonoeuueckue npobnemvl, cesazannvie ¢ okcudom yenepooa (IV); eunomesa enobanvbrozo
nomenJienus Kiumama, napHuxossiii 3¢ghexm. YTonbHas KUCIOTa U €€ CONM, UX (QU3UYECKHe U
XUMHYECKHE CBOWCTBA, nonyuexue u npumerenue. KadecTBEHHas peaknus Ha KapOOHAT-HOHBHI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM XO3sIICTBE.

OO6mue npeAcTaBieHus 00 0COOEHHOCTSIX COCTaBa U CTPOSHUS OPraHUYECKUX COCIMHEHUH yriepoa
(Ha mpuMepe MeTaHa, 3TUJICHA, 3TaHOJIa, YKCYCHON KUCIOTHL. /X cocmas u xumuueckoe cmpoerue.
Knaccugurkayus opeanuueckux eewjecms. IlonsiTe 0 OMOJOTMYECKH Ba)XKHBIX BELIECTBAX: XKUPAX,
Oenkax, yriaeBo/iax — M UXPOJIM B KHU3HU YeJioBeka. MamepuanbHoe eOuHCm80 OpeanuyecKux u
HEeOP2aHUYeCKUX COeOUHEHU.

Kpemuuii, ero ¢pusznueckrue u XuMHU4YecKre CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBUS ¢ METalllaMu U
HEMEeTaJUIaMH), noayueHue u TpuMeHenne. Coedunenuss «kpemHus 6 npupoode. QOobwue
npeocmasnenuss 06 okcuoe kpemuusa(lV) u xpemnueeou ruciome. Cunuxamol, @uzuueckue u
XumuyecKkue ceolcmeda, noayienue u npumeHeHue 6 Ovlmy, NPOMbIUIEHHOCMU (8 MeOUYUHCKOU,
9NeKMPOHHOU, CcmpoumenvHou u op.). Baowcueuiwue cmpoumenvuvie mamepuanvi: Kepamuka,
cmekio, yemenm, 6emon, dcenezooemon. [Ipobnemvl be3onacno2o UcnoIb308aHUs CMPOUMENbHBIX
Mamepuanos 8 N0BCeOHeBHOU HCUSHU.

XVUMHYECKUN SKCIIEPUMEHT: H3yuyeHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOM
KHUCTIOTHI; MPOBEIEHNE KAauYeCTBEHHBIX pPEaKIMi Ha XJIOPUI-MOHBI M HAOIIOJIEHHE MPU3HAKOB HX
NPOTEKAHUS; OIBITHI, OTpaKalomme (U3NYECKHe M XUMHUYECKHE CBOICTBAa TaJlOr€HOB M HX
COEMHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHUAEOMATEPUANIOB); O3HAKOMIIEHHME ¢ oOpa3namu
XJIOpUJIOB (TaJOreHHUI0B); O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COECJUHEHHSIMH (BO3MOXHO
UCIOJIb30BaHUE BHIEOMAaTEPUANIOB); HAOJIIOEHUE IMpolecca oOYyIrIIMBaHUs caxapa MoJ JielicTBUeM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI;, U3yYEHHE XUMHUYECKHMX CBOMCTB pPa30aBIIEHHOM cepHOM
KHUCTIOTHI, TIPOBEJCHHE KAYEeCTBEHHON peakiuu Ha CyiabdaT- MOH W HaONoJIeHHEe TMpHU3HaKa e
MPOTEKaHUs; O3HAKOMJIEHHE C (U3NYECKMMHU CBOICTBaMHM a3oTa, ¢ocdopa M HUX COCAUHEHHH
(BO3MOKHO HCIOJIB30BaHME BUAEOMATEpHUaIOB), oOpa3laMu a30THBIX M (POCHOPHBIX yI0OpEeHUi;
MOJyYeHHe aMMHaKa W M3YYeHHE €ro CBOWCTB; NPOBEICHHE KAYECTBEHHBIX PEaKIHid Ha HOH
aMmMoHMsT W ¢ocdar-uoOH U UIyUEHHUE TPU3HAKOB WX TMPOTEKaHUs, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THON KHCIIOTHI ¢ Me/IbI0 (BO3MOYKHO HCITOJIb30BAHUE BHCOMATEPHAIIOB);
U3ydeHHe MOJeNiel KpUCTAJUIMYECKHX PEeHIETOK aiMasa, rpadura; O3HAKOMIIEHHE C MPOLECCOM
aJIcopOIMK  PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM W YCTPOMCTBOM TIPOTHBOTA3a;
MOJIyYEeHUE YIIJIEKUCIIOTO Ta3a U M3Y4YE€HUE €ro CBOWCTB; NMpOBE/IEHHE Ka4eCTBEHHBIX PEaKIMH Ha



KapOOHAT-U CHJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB MX MPOTEKAHUs; 0O3HAKOMJIEHUE C MPOIYKIIHEH
CUJIMKATHOM IPOMBIIUIEHHOCTH; PELICHUE OJKCIIEPUMEHTAIBHBIX 3a1ad 1o Teme «Baxheuue
HEMETAJUIbl U UX COCTUHEHHUS.

MeTa/uibl M MX COEUHEHUS

OO0mass xapakTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHMM WX IOJIOKEHUS B
Ilepuonnueckoid cucremMe XuUMUYECKHX dieMeHToB J[. M. MeHneneeBa M CTpOCHUS aTOMOB.
Crpoenue MertamioB. Mertaminueckass CBSI3b M METAIMYECKas KPUCTAJUIMYECKAs pEIIETKa.
DNIEKTPOXUMUYECKUN Al HANPSHKEHUNA MeTaIIoB. PU3MUECKUE U XUMUYECKHUE CBOMCTBA METAJIOB
(B3auMOJICHCTBUE C KHCIOPOAOM, BOAOH, KucimoTramu). Obwue cnocobvl NOLyYeHUus Memaiios.
Tlonamue o Koppo3uu memanios, 0CHO8Hble CNOCOObL 3auumyl ux om kopposzuu. Cniagvl (cmans,
Yy2yH, OI0paTIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8 DbIMY U NPOMBIULIEHHOCTIU.

[[{eounble MeTayuibl: mojiokeHUe B Ilepuogmueckoil cucrteme xumuyeckux sieMmeHtos /[[. .
MengeneeBa; crpoeHre aroMoB. Haxoxaenue B mpupoze.

Ouznyeckue W XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUIPOKCH]IBI
HaTpus U Kanus. [I[puMeHeHre menoyHbIX METaUIOB U UX COCTMHEHUI.

[[{erouHO3eMeNnbHBIE METAUIBl MarHuii M KanbLMil: mnojoxxkeHue B Ilepuoamueckoil cucreme
xuMHYecKkux sneMeHtoB [[. M. MeHaeneeBa; CTpOCHME KX aTOMOB; HAxXOXKIAEHUE B MPHUPOJE.
®u3znueckue M XUMUYECKHE CBOWCTBA MarHus M KaiblMs. BaxkHeilmue cOequHEHUs KalbLMs
(oKcua, TUAPOKCHL, CONH). KECmKocmb 800bl U CNOCOObL €€ YCMPAHEeHUsL.

AmoMmunMii: nonoxxkenue B Ilepuonnueckoit cucreme xumuueckux sneMmeHToB [l. M. Menpeneesa;
CTpPOCHHE aTOMa; HaXOXKJIeHue B mpupoje. PU3NYeCKUe U XUMHUYECKHE CBOMCTBA aJIlOMHHMSL.
AmMdoTepHbIe CBONCTBA OKCHIA U THUIPOKCUIA ATTFOMHHHSL.

Keneszo: monoxenune B Ilepumonmueckon cucreme xumudeckux 3eMeHToB /[, M. Menpeneesa;
CTPOCHHME aToMa; HaxoxAeHue B mpuponae. dusznueckne M XUMHYECKHE CBOMICTBA jKele3a
(B3aMMOJICHICTBHE C METAJUIAMH, KUCIOTaMH U cOJIsiMH ). OKCHIbI, THAPOKCHIBI U cosu xkene3a (1) u
xenesa (I11): cocras, cBOMCTBaU nouyuenue.

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3laMy METAJJIOB U CIUIABOB, UX (PU3HMUYECKUMHU
CBOMCTBaMM; HW3Y4YEHHE pe3yJIbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 0COOEHHOCTEN B3aMMOAECHCTBUSI OKCH/IA KAJIbLIMS U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIIOB); UCCIIEJOBAaHHE CBOMCTB KECTKOM BOJIBI; Mpollecca TOPEHUS
JkKeje3a B KHUCIOpOAE (BO3MOMKHO MCIIOJIb30BAaHME BUJEOMATEPHUANIOB); NPU3HAKOB IPOTEKAHMS
KaueCTBEHHBIX pEaKlWi Ha MOHBI (MAarHUs, Kalblvs, almtoMuHUs, ITuHKA, xkene3a(ll) u xenesa(Ill),
meau(Il)); HabmrogeHne 1 ONMMcaHue MPOIIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMH HATpPHsl, KA U
KanmpIusl (BO3MOXKHO HCIIONBh30BaHHE BUJCOMATEPHANIOB); HCClIeq0oBaHHEe aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS W THAPOKCHUIIA IIMHKA; pEIICHUE JKCIEPUMEHTAJIbHBIX 3a/Jad M0 TeMe
«Baxuelmme MeTamibl U KX COeAUHEHUS.

Xumusn u okpyscarouan cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8 NOBCEOHEBHOU HCUSHU 4eN08eKd.
Xumus u 300posve. bezonacnoe ucnonvzosanue eeujecmes u xumuveckux peakyuti 8 oimy. Ilepsas
noMOwb NpU XuMuyeckux oaxcozax u ompaenenusx. (OCHOBblL IKONO2UYECKOU 2SPAMOMHOCHIU.
Xumuueckoe 3azpsisHeHueokpyicaroujeti cpeosl (npedeibHas 00ONYCmuMas KOHYeHmpayus eeujecms
— IJ]K).Ponb xumuu 6 peutenuu 3K0102u4eckux npoonem.

Ilpupoonvie ucmounuxku yenegooopooos (yeoib, NPUpPOOHbIL 2a3, He@mb), HPOOYKMbL UX
nepepabomku, ux poib 8 OblMy U NPOMbIULIEHHOCIU.

Xumuueckuil 3SKCnepumMeHm: u3zyyeHue o00pasyos Mmamepuanos (Cmexio, CHIA8bl Memaslos,
NOAUMEPHbIE MANEPUAITIBL).

MexnpeamerHblie CBA3H

Peammzanmst MeXNpenMETHBIX  CBsI3€d TNpW  M3Yy4eHWH Xumud B 9  Kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAy4YHBIX IOHATUH, Tak W
HOHSITI/Iﬁ, ABJIIFOINUXCA CUCTEMHBIMU IS OTACJIBHBIX ITPEAMCTOB €CTCCTBCHHO-HAYYHOI'O THUKJIA.

OOu1re ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4YHbIN (DakT, TUMOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTC3, Knaccmbnxaum[, NEPpUOAUIHOCTD, Ha6J'IIO,HeHI/Ie, OKCIICPUMCHT, MOICIINPOBAHUC,
U3MEpEHUE, MOJIeIb, SIBJICHUE, TAPHUKOBBINA 3 (PEKT, TEXHOIOTHUS, MATEpHAIIBL.



dusuka: Marepus, aToM, OJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHI, H30TOIIBI,
PaAMOAKTUBHOCTb,  MOJIEKYJla, OJICKTPUYECKUN  3apsl, IPOBOJHMKHM,  IIOJIYNPOBOJHMKH,
JMDJICKTPUKH, (DOTORNIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Ta3,
pacTBOp, PaCTBOPUMOCTh, KPHUCTAIUIMYECKAs PEMIETKA, CIUIaBbl, (PU3NUYCCKUE BEIIMYUHBI, CIUHUIIBI
U3MEpEeHHs, KOCMUYECKOE POCTPAHCTBO, ITAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocuHTte3, npixanue, OHOcdepa, IKOCHCTEMA, MHHEpPAIbHBIC yIOOpEHHS,
MHKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOTIAEMBIE,
TOILTUBO, BOJJHBIC PECYPCHL.

BrinosiHeHHe NpakTHYECKUX PadoT

[Ipu npoBeaeHnH MpakTUYECKOW pabOThl KaXKbli €€ 3Tal BBIMOIHIETCS 00yYaIOIIMMUCS C
3[IP BMecTe ¢ y4yuTeleM W TOJ €ro PyKOBOJACTBOM. Ha mocke 00s3aTelhbHO BBIBEIIMBAIOTCS
IpaBHJia TEXHUKU OE30MaCHOCTH, COOTBETCTBYIOIIME JAHHOMY BHY paOOThl, AaeTcs MpaBHIIbHAS
3amuch (OpMyNT W yKasbIBaeTcs Ieidb NpoBeAcHHs paboTel. [Ipum HeoOXomuMocTH Jaetcs
BU3YaJIbHBIA aJTOPUTM BBIMIOJIHEHUS 3a/laHdsA. DTO CIIOCOOCTBYET OCO3HAHHIO OO0YYaroIIUMUCS
BBITIOJIHAEMBIX JEUCTBUI U MOJYYEHHOTO PE3YJIbTaTa.

KoHTpPoJIbHO-U3MepHUTEIbHbIE MATEPHAJIBLI 0 XUMHUHU

Jlnst opraHM3anuy MPOBEPKH, ydeTa M KOHTPOJIS 3HAHHWHA OOYYAIOMMXCS IO TPEJAMETY
MPEAYCMOTPEHBI KOHTPOJBHBIE Pa0OTHI, CAMOCTOSITEIbHBIE pPAOOTHI, 3auYeThl, MPAKTUYECKHE
paboTel, TecTupoBaHue. OAHUM M3 METOJIOB KOHTPOJS PE3yJIbTaTOB OOY4YEeHHsI OO0ydYaroUIUXcs C
3I1IP siBnsieTcss METO/1 MOJIMBAPUATUBHOTO SKCIIPECC-TECTUPOBAHUS C KOHCTPYHPYEMbIMU OTBETAMU.
Ero oTiauuuTenbHBIMU YepTaMHU SIBISIOTCSI ONEPATUBHOCTh, BHICOKAS CTEIICHb WHIMBHyaTH3aIUN
3HAHMIA,CPABHUTEILHO MAJIbIC 3aTPaThl BPEMECHH U TPYZAA Ha MIPOBEPKY OTBETOB 00 yUAOIIUXCSI.

Jiisa o6yuaromuxcs ¢ 3[TP Bo3MoxHO nu3MeHenne GopMyIHMpoOBKY 3aJaHHUI Ha «ITOIIATOBYIOY,
ajanTanus TMpearaeMoro oOydarIieMycss TECTOBOrO (KOHTPOJBHO-OIICHOYHOTO) Marepuaa:
UCTOJIb30BAHUE YCTHBIX W IMHUCHhMEHHBIX WHCTPYKIWH, YIPOIIECHHE JUIMHHBIX  CJIOXHBIX
(GOpMYIMPOBOK HHCTPYKIIMA, PEIICHUE C OIOpPOM Ha alIropuT™M, oOpaser, HCIOJIb30BAHHE
CIPaBOYHOU UH(POPMALINH.

IVNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUEBHOI'O ITPEJJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

B menom pesynbrarel ocBoeHusi obywaromumucs ¢ 3[IP yueGHoro mpeamera «XuMusi»
JIOJDKHBI COBIQJIAaTh € pe3yibTaTaMHu paboyeil mporpaMMbIOCHOBHOTO OOIIEro 0Opa3oBaHMsL.

Haubonee 3HauNMbIMHU SIBIISIIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0yUEHUIO U IIeJIEHANPABIEHHON M03HAaBATEIbHOWIEATEIIbHOCTH;

YCTAaHOBKA HAa OCMBICICHHME JIMYHOTO  OIbITA, HAOMIOACHUH 33 XHMHYECKUMHU
AKCIIEPUMEHTAMU;

OpHMEHTAIMs Ha MpaBWia HHAUBUIYAIbHOTO M KOJUIEKTUBHOTO 0€3011acHOTO MOBEIEHUS MPU
B3aMMOJEHCTBUM ¢ XMMUYECKUMU BEIIECTBAMU U COCAMHEHUSIMH;

IpaKTUYeCKoe M3ydeHHue npodeccuil U Tpyda pas3iMyHOro poja, B TOM 4YHCJIE HA OCHOBE
MPUMEHEHHUS N3Y4aeMOTro MPeIMETHOrO 3HaHUA (HanmpuMmep, 1a00paHT XMMHUECKOT0 aHalln3a);

yYBa)XKEHHE K TPYAY U pe3yJIbTaTaM TPYI0BOU JEATEIBHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHUIO JAJbHEMIIEN WHIUBHIYAIIBHOW TPACKTOPHUH
00pa30BaHUs Ha OCHOBE OPUEHTHUPOBKHU B MUpe npodeccuii u npodeccHoHalbHBIX MPEANOYTeHUl,
YBa)XXUTEILHOTO OTHOUICHUS K TPYY;

OCO3HAHME CBOETO MOBEIEHUS C TOUYKH 3PEHUS OMACHOCTH MJIM 0€30MacHOCTH /Ui ceOst WU
JUTSL OKPYXKAIOIIHX;

OCHOBBI ~ DKOJIOTMUECKON  KYyJIbTYpPBI, COOTBETCTBYIOLIEH  COBPEMEHHOMY  YpPOBHIO
HKOJIOTMYECKOTO  MBIIUIEHUS, [PHOOpPETEHUE  ONbITa  3KOJOTHYECKH  OPUEHTHUPOBAHHOM
IIPAKTUYECKOHN NEATEIbHOCTH B )KU3HEHHBIX CUTYALIMSIX;



OCO3HaHHE IMOCIEACTBUM M HEMNpUATHE BPEAHBIX MNPUBBIUEK (YHMOTpPEeOJIEHUS alKoros,
HApKOTHUKOB, KYPEHHUS) U HHBIX POpM Bpeaa Asi GU3HUECKOTO U IICUXUIECKOTO 3/I0POBBSI;

MPUHATHE PELIEHUI B KU3HEHHOW CHUTYyallMd Ha OCHOBE IepeHOoca MOJYYEHHBIX B XOJe
00ydYeHUs 3HAHUN B aKTYaJIbHYIO CUTYAIUIO, BOCIIOIHATH AeUIIUT HHGOpMAINH;

TOTOBHOCTh OTOMpaTh M UCIHOJB30BaTh HYXHYIO HHGOPMAIMI0O B COOTBETCTBUU C
KOHTEKCTOM YKU3HEHHOW CUTYaIlUU.

METAINIPEJMETHBIE PE3YJIbTATBI

Osnaodenue ynugepcanpHblMu yUeOHbIMU NOZHAGAMEIbHBIMUOCTICIEUAMU:

BBISIBJISITH PUYHMHBI U CIEACTBUS MIPOCTHIX XUMUYECKUX SIBICHUM;

OCYILIECTBIISITh CPAaBHEHHUE, KIACCU(PUKAIIUIO XUMUYECKUX  BEIIECTB IO  3aJlaHHBIM
OCHOBaHUSIM U KPUTEPUSM JIJIsl YKa3aHHBIX JIOTHUECKUX OTEpaIlnii;

CTPOUTH JIOTUYECKOE CYXKICHHE IIOClie NPEeIBAPUTEIBLHOrO aHajiu3a, BKIKYAOIIee
YCTaHOBJICHHE TPUYNHHO-CIICICTBEHHBIX CBS3CH;

BBISBJIATH A€PUIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX I PEIICHUS MOCTaBICHHOMN
3a/1a4u;

npeoOpa3oBbIBaTh HH(POPMAITHIO U3 OJTHOTO BUAA B IPYrou (TaOJIMITy B TEKCTH TIp.);

CO3/1aBaTh, MPUMEHATh U TPEOOPA3OBHIBATH 3HAKHM W CHMBOJBI, MOACIU M CXEMBI JUIS
pelieHus y4eOHbIX U TO3HABATeNbHBIX 33/1a4 C TOMOIIIBIO ME1arora;

C TIOMOIIBIO TIeIarora IMPOBOJUTh XHMHUYECKUN OIBIT, HECJIOXKHBIA DSKCIICPUMEHT, IS
YCTaHOBJICHHUS OCOOEHHOCTEH OO0beKTa W3Y4YeHHs, MPUUYMHHO- CIEJICTBEHHBIX CBSI3eH W
3aBUCHUMOCTEH 0OBEKTOB MEXITY COOOM;

C MOMOIIBIO TIelarora WM CaMOCTOSTeNbHO (hopMynupoBaTh 00OOIIEHUS U BBIBOJABI IO
pe3yJibTaTtaM MPOBEACHHOTO HAOIIOICHUS, OIIBITA;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE XMMHUECKHUX MPOIECCOB U UXIIOCIEICTBUS;

WCKATh WJIM OTOMPATh HHPOPMAINIO WU JaHHBIC W3 HCTOYHUKOB C YUIE€TOM IMPEAIOKCHHON
yueOHOI 3a/1a4M U 3aJaHHBIX KPUTEPHUEB.

Osnaodenue ynugepcanbHblMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCHUCMEUAMU:

OpraHM30BBIBaTH y4eOHOE B3aUMOJICHCTBUE B rpynmne (ompeaensTs oO0IMe L,
pacnpeneNsaTh POy, JOrOBapUBATLCS APYT C APYTOM H T. JI.).

C MOMOIUIBIO TMEJarora Wik CaMOCTOATEIbHO COCTaBJISATh YCTHBIE U NMHUCHhMEHHBIE TEKCTHI C
HCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPHAJIOB JIJIsl BEICTYIUICHUS TIEpe]] Ay IUTOPHCH;

OpPraHM30BBIBATH Y4eOHOE COTPYAHMUYECTBO M COBMECTHYIO IESITENBLHOCTHh C yYUTENEeM U
CBEPCTHHKAMH; pabOoTaTh WHIWBUIYaTbHO W B TPYIIE: HAXOJWUTHOOIIEEe pENICHHEe W pa3perniarh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMSI MO3UIMN Hy4deTa HHTEPECOB;

(dbopMyIIMpOBaTh, APryMEHTHPOBATh U OTCTAUBATH CBOC MHCHUE;

OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMMI MPOAYKT, NPUHUMATh U Pa3AENiTh
OTBETCTBEHHOCTH ¥ MPOSBIISITH TOTOBHOCTH K TPEJOCTABICHUIO OTYETA IEePe/I IPYIIION.

Osnadenue yHusepcaibHbIMU y4eOHbIMU PECYSIAMUCHBIMU 0ClICHEUAMU:

oOHapyXuBaTh ¥ (QOPMYIHPOBATH Y4YeOHYIO TpoOJeMy, OIpeAeNiaTh Ieldb Y4eOHOU
JEeSITENIbHOCTH;

BJIQJICTh OCHOBAMH CaMOKOHTPOJISl, CAMOOIICHKH, MPHHATHS PEIICHUA W OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOpa B yueOHOU U TTO3HABATEILHON J1eATEIbHOCTH;

COOTHOCHUTH CBOHM JICHCTBHS C IUTAHHUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBISTH KOHTPOJb
CBOCH MeATEeIbHOCTH B TPOIECCE JOCTHIKEHHUS pe3yibTara, OMpPENeNiaTh CHOCOObI NEHCTBUIl B
paMKax MpeIoKeHHBIX YCIIOBUH U TPeOOBaHHA, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHUU C
M3MEHSIOLIENCS CUTYyalue;

JaBaTh aJICKBAaTHYIO OIICHKY CHUTYyallMd W TIpe/ylaraTh IUIaH €€ W3MCHCHHsS, NPEIBUICTH
TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUN Y4eOHO 3a1a4u;

MMOHUMATh MPUIHHBI, TI0 KOTOPBIM HE OBLI JOCTUTHYT TPEOyEeMBIH pe3yabTaT JIesATSIbHOCTH,
OTIpeIeNATh TO3UTHUBHBIC U3MEHEHUS U HAMpaBIeHHs], TpeOyroIue nanbHeueil paboThl;

OCO3HAHHO OTHOCHUTKCS K APYTrOMY YEJIOBEKY, €r0 MHCHHIO.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pE3yJIBTaTOB 110 OCBOCHHUIO O0S3aTEIBHOTO COJCPIKAHMS,
YCTaHOBJICHHOTO JIaHHOUM MPUMEPHOI paboueil mporpaMMoii, BBIIEISIOT: HAyYHbIC 3HAHUS, YMEHUS



U crnocoObl JeicTBUi, creruduyeckue st yueOHOro npeamera « XUuMUs, BUIbI IEATEIbHOCTH 110
MOJTyYEHUIO0 HOBOT'O 3HAHUS, €r0 WHTEPIPETANH, MPEeoOpPa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX 1 HOBBIX CUTYallUsX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJICHHM MPHUPOABI, MOHUMAaHUE
00BEKTUBHOIN 3HAYMMOCTH OCHOB XMMHUYECKON HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa OOIIell KyJIbTypbl M NPAKTUYECKOM JESATEIbHOCTH YEJIOBEKa B  YCJIOBHUSX
COBPEMEHHOT0 00I11eCTBa; MOHUMAaHHE MECTa XUMHUU CPEU IPYTHX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAaMHU TMOHATUMHOrO armapaTta M CHUMBOJIMYECKOrO $I3bIKA XUMHUM JJIs
coctaBiieHUs] (OPMyJl HEOPraHMYECKUX BEUIECTB, YPABHEHHM XMMUYECKUX peakiuil (C omopoil Ha
AITOPUTM Yy4eOHBIX JCHCTBHIA); BIIaZieHHE OCHOBaMH xumuueckoi Homenkiaarypel (IUPAC u
TPUBUAIBHON) W YMEHHE HCIIONB30BaTh ©€ JUIS pElIeHUs Yy4eOHO-TIO3HABATENbHBIX 3a7ad C
MOMOUIBIO YYUTENISl; YMEHHE HUCIIOJIb30BaTh MOJAETH JJisi OOBSICHEHHS] CTPOCHHUSI aTOMOB U MOJIEKYJI
10 aITOPUTMY C OIIOPOW HA OINPEIECIEHUS;

MPEACTABJICHUE O CUCTEME XMMUYECKUX 3HAHUN M YMEHHUE C ITOMOILBIO YUUTEIST TPUMEHSATh
CHUCTEMY XMMHUYECKUX 3HAHUU JJI1 YCTAaHOBJICHUS B3aHMMOCBSI3€M MEXy M3YyUCHHBIM MATEpUATIOM U
IIPU NOJTyYE€HUH HOBBIX 3HAHUI, aTaKkKe B MPOIecce BBIMOIHEHHs YUeOHbIX 3aJaHuil U Mpu paboTe ¢
HUCTOYHUKAMU XUMHYECKOH MH(POPMAIUHU, KOTOPask BKIIOYACT: BAKHEHIIINE XUMUYCCKUE TTOHSTHUS:
XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BELECTBO, OJHOPOAHAS U
HEOJHOPOJIHASI CMECh, OTHOCUTEJIbHBIE aTOMHAsl M MOJICKYJIIpHAs MacChl, KOJMYECTBO BEILIECTBA,
MOJIb, MOJISIpHAs Macca, MOJISIPHBI 00BeM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb (CpemHsis),
XUMHUYECKas PEAKIUs, PEAKIIMN COCAMHEHUS, PEAKIIUU PA3JIOKEHUS, PEAKIIMH 3aMEICHUS, PEaKI[UU
oOMeHa, TeroBoil 3 (deKT peakiuu, 3K30- U IHAOTEPMUYECKUE PEAKIH, paCTBOP, MaccoBasi JOJIs
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUH, MACCOBAas J0JIs U MPOIICHTHAsT KOHIIEHTPAIUsl BEIECTBA B
pacTBope, SIpO aroma, SIEKTPUYECKH CIoM aroma, aroMHas oOpOWTalb, paauyc aroma,
BaJICHTHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas CBS3b, SJIEKTPOOTPULIATEIBHOCTh, MOJSpHAS M
HEMOJISIPHAs] KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAs CBSI3b, KPUCTAINIMYECKAS pellIeTKa
(aToMHas, MOHHAs, METAIMYECKas, MOJEKYJIsIpHas), MOH, KaTUOH, aHWOH, JJIEKTPOJIUT U HE
JNEKTPOJIUT, AJICKTPOIUTUYECKAs] AUCCOIMALMS, PEaKIUd HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMU, OKUCIUTEIb U BOCCTAHOBUTEJb, OKHUCICHHE M BOCCTaHOBJICHHUE,
JMEKTPONIN3, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE peakluu, CKOPOCTb
XUMHYECKON pEeaKInM, KaTaau3arop, npenenbHo gonyctumas koHueHTpauus (I1K), xoppozus
METaJUIOB, CILJIaBbI;

OCHOBOITOJIAralOIIME 3aKOHBI XMMHH: 3aKOH COXpaHeHus Macchl, [leproanueckuii 3akoH /l.
N. MenpeneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOHABOTAJIpo;

TEOPUH XMUMHH: aTOMHO-MOJICKYJISIpHASE TEOPUsI, TEOPUS DIEKTPOJUTHUECCKOU JUCCOLUAIIHH,
a TaKk)Ke MPEACTABICHHMS O HAY4YHBIX METOJAX IO3HAHHWS, B TOM YHUCJE SKCIEPUMEHTAIBHBIX M
TEOPETHUECKUX METOaX MCCIIEOBAHUS BEIIECTB M U3YUYCHUSI XUMUUYECKUX PEaKIINA;

MpPEJICTAaBJICHHE O MEPUOJAMYECKON 3aBUCHMOCTH CBONCTB XMMHUYECKHX HJIEMEHTOB (paguyc
aToma, 3JIEKTPOOTPUIIATETLHOCTh), MPOCTHIX U CJOKHBIX BEIIECTB OT TOJIOKEHUS DJIEMEHTOB B
[Tepuoanueckoit cucteme (B MajblX MEPHOJAX U TJIABHBIX MOATPYIAX) U AJIEKTPOHHOTO CTPOSHUS
aToMa; yMEHHE OOBSCHATH CBS3b MOJIOKEHUS AyieMeHTa B lleproanyueckoi cucteMe ¢ YMCIOBBIMU
XapaKTepUCTUKAMU CTPOSHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsl Aapa, o01ee Yucio
AJIEKTPOHOB), pacHpeiesieHueM 3JIEKTPOHOB IO YHEPreTUYECKHM YPOBHSM aTOMOB NEPBBIX TpPEX
MEPUOOB, KalTUs U KalbIHs;KIacCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI C OTIOPOM Ha OTNpeIeeHHS
(GU3HUIECKOTO CMBICTIA ITU(POBBIX JAHHBIX IEPHUOTAYECKON TAOJIHIIBL;

YMEHHE KIACCU(PUIIMPOBATh XHMHUYECKHE DJIEMEHTBhI, HEOPraHMYECKHE BEIIeCTBA W
XUMHUYECKHE PEaKIMU C OMOpPOM Ha CXEMBI; OMPENEsATh BaJIEHTHOCTh W CTEICHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB, BHUJ XHUMHUYECKOH CBA3M W THUIl KPUCTAIUIMYECKOM CTPYKTYphl B
COCTMHECHUSX, 3apsJl MOHA, XapaKTep Cpelbl BBOJHBIX PACTBOPAaX BEMIECTB (KUCIOT, OCHOBAHUN),
OKHUCJIUTEIh U BOCCTAHOBUTEJBIIO AITOPUTMY YUEOHBIX ICHCTBUM;

yMEHHE XapaKTepu30BaTh C OIMOPOW Ha cxemy (U3HYECKHEe W XHMHYECKHE CBOWCTBA
MPOCTHIX BEIIECTB (KUCIOPO/, 030H, BOJOPO, TpaduT, alnMas, KpeMHUH, a30T, Gocdop, cepa, XJop,
HATpUH, Kaluid, MarHui, KaJbIMA, ATFOMUHUN, KEJI€30) M CIOXKHBIX BEIIECTB, B TOM YHUCIE HX
BOJHBIX pAacTBOPOB (BOJAA, aMMHaK, XJIOPOBOAOPOJ, CEPOBOJIOPOJ, OKCHUIBI U THAPOKCH]IbI



metauioBl - ITA rpynm, amomunus, meau (1), muaka, sxenesa (11 u 1), okcunpr yrinepona (Iu 1V),
kpemuus (IV), azora u pocdopa (Il u V), cepst (IV u VI), cepaucras, cepHas, a30THCTasi, a30THas,
dbocdopHas, yroiapHas, KpeMHHEBas KHUCIOTa M WX COJIM); OMHUCHIBATH C OMOPOW Ha IUIAH H
KJIIOYEBbIE CIIOBA; YMEHHE MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBHCUMOCTH
OT MX COCTaBa W CTPOCHHUS MOCIE MPEIBAPUTENILHOTO aHajiu3a I0J PYKOBOJACTBOM IIeJarora,
NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT UX CBOWCTB, BO3MOYKHOCTH INMPOTEKAHHS XMMHUYECKHX
MPEeBpaICHUI B Pa3IMUHbIX YCIOBHIX, BIMSHHE BELIECTB U XUMUYECKHX IIPOIECCOB HA OPraHU3M
YeJI0OBEKA U OKPYKAIOLIYIO IPUPOIHYIO CPELY;

YMEHHE COCTaBJIAThH MO 00pa3ily, cXeMe, alfOPUTMY YUEOHBIX JEeUCTBUN MOJIEKYJISIPHBIE U
WOHHbIE YypaBHEHHUS peakuuid (B TOM 4YHCIE peakuil HOHHOrO OOMEHa U OKUCIHTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIUi), WUTIOCTPUPYIOUINX XUMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB /
IpyNI HEOPraHMYECKUX BEIIECTB, a TaKkKe MOATBEPKAAIOIINX MeHETUYECKYI0 B3aUMOCBS3b MEXKIY
HUMU;

YMEHHE BBIYHCIATH OTHOCUTENBHYIO MOJICKYJISPHYIO W MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COCIUHEHUHU, MAacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
KOJIMUECTBO BEILIECTBA U €ro Maccy, o0bEM ra3oB C Omopod Ha oOuime ¢GopMyibl; yMeHHE
MPOBOANTH PACUYETHl M0 YPAaBHEHUSM XMMHUYECKHX PEaKIUid W HAXOAHWTh KOJHMYECTBO BEIIECTBA,
00BEM M Maccy peareHTOB WM MPOIYKTOB PEaKIMU C OMOpOi Ha oOpasel], aJropuTM y4eOHBIX
JIEUCTBHIA;

BIIQJICHHE OCHOBHBIMH METOJAaMU HAy4yHOro TO3HaHMs (HAOJIOACHHE, U3MEpeHue,
OKCIEPUMEHT, MOJCIMPOBAHUE) TPU W3YUYEHUHM BEIIECTB W XUMHUYECKUX SBJICHUH C OMOpPOH Ha
QITOPUTM Y4YeOHBIX NEHCTBHUI; yMeHUE CcPOpMyTUpOBaTh MPOOIEeMY U MPEUIOKHUTh IMYyTH €€
pelIeHus ¢ MOMOIIBIO Tearora; 3HaHue OCHOB 0e30MmacHoi paboThl ¢ XUMHUYECKUMH BEUIECTBAMH,
XUMHUYECKON TOCYA0H U J1abopaTOPHBIM 000PYAOBAHUEM;

HAIMYME TIPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS W OCYHIECTBICHHS  CIETYIOLIMX
XUMHYECKHX JKCIEPUMEHTOB IOJ PYKOBOJACTBOM YYHUTENs C OOCYXJACHHEM IUIaHa padOThl WM
COCTaBJICHUEM TAOJHMIBI: U3yYCHHE W ONMUCAHWE (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
bU3UYECKUMU U XUMUYECKHUMH SIBICHUSMHU; OMBITHI, WJUTFOCTPUPYIOUINE MPU3HAKH MPOTEKAHUS
XUMHYECKHUX PEaKINii;u3yueHHe CIIOCOO0B pa3IeIeHus] CMECeH; OIyYeHNE KUCIOPOIa U U3yUCHHE
€ro CBOWCTB; MOJyYE€HUE BOJOPOJIa M W3YYEHHE €ro CBOWCTB; IMOJTy4YeHHUE YTIEKUCIOro Tra3a u
U3y4eHHE er0 CBOWCTB;IOIyYeHHEe aMMHUaKa U U3YYECHUE €ro CBOICTB; MPUTOTOBJICHUE PACTBOPOB C
OTIpe/IelIEeHHOW MaccOBOM J0Jel pacTBOPEHHOTO BEILECTBA; MCCIEOBAHUE M ONMCAaHUE CBOMCTB
HEOPTraHMYECKUX  BEIIECTB  PAa3UYHBIX KJIAcCOB;, MNPUMEHEHHWE WHIMKATOPOB  (JIakMyca,
MeTHIIOpaHXka U (eHondranenHa) A ONpeNeNeHus XapakTepa Cpelbl B PacTBOpPAaxX KHCIOT U
IeJI0Ye; N3y4eHUE B3aMMOJICHCTBHS KHCIOT C METAJIaMH, OKCHIaMH METaJlJIOB,pPacTBOPUMBIMU
U HEPaCTBOPUMBIMH OCHOBAHUSMH, COJISIMU; MONy4YE€HUE HEPACTBOPUMBIX OCHOBAHHI;, BHITECHEHHE
OJTHOTO MeTajula JPYTHMM W3 PacTBOpa COJIM; WCCIIEOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIOB
ATIOMHUHUS U [IMHKA; pEIICHUEe YKCIIEPUMEHTATbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIacChl
HEOPTraHMYECKUX COCIMHEHUIN;
pelieHre YKCIEPUMEHTATBHBIX 33124 0 TeMe «IIEKTPOTUTHYECKASI TUCCOIHAIIHS;
pelIeHue SKCIepUMEHTATBHBIX 33124 110 TeMe «BakHel e HeMeTalTbl U UXCOSTNHEHUS,
pelieHre dKCIepUMEHTANBHBIX 3a/1a4 1Mo TeMe «BakHel1re MeTaabl U MXCOeIUHEHUS;
XUMHYECKHE YKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TIPU3HAKY TPOTEKAHUS peaKkIiii HOHHOTO 0OMeHa;
KaueCTBEHHBIE PEaKIMH Ha MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPax HOHBI: XJIOPHI-, OpoMHI-,
uonuna-, cyiabdar-, pocdar-, kapOoHAT-, CUIUKAT-AHUOHBI, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS,
MarHusi, KaJblius, ATFOMHUHUS, Keme3a (2+) wkenesa (3+), menu (2+), nuHkKa;

YMEHHUE TIPEJICTABIIATh PE3yNIbTaThl KCIIEPHIMEHTa B (hOpMe BBIBOJIOB, JI0KA3aTEIbCTB, IPa(UKOB H
TaOJIUII ¥ BBISBIISITH SMIIMPUYECKHE 3aKOHOMEPHOCTH,

BIIQJICHUE TpaBWJIaMH O€30MaCHOTO OOpaIleHUs C BEIIECTBAMH, HCIIOIb3YEMbIMH B
MOBCEIHEBHON KHM3HU, a TaKKe TMpaBUJIAMH TIOBEACHUS B IIENAX COEPEKEHUs 3J0pPOBbI H
OKPY’KaIOIIeH TPUPOTHON Cpejpl; MOHWMaHWe Bpeda (OMacHOCTH) BO3JICHCTBUS Ha IKUBBHIC
OpPTaHW3MBI OTMPECIEHHBIX BEIIECTB, a TaKXe CIOCOOOB yMEHBIIEHUS W MPEAOTBPAILEHUS HUX
BPETHOTO BO3JICHCTBYS; TOHUMaHUE3HAYCHHS KHUPOB, OCIIKOB, YIIIEBOIOB ISl OPTaHU3Ma YeTOBEKa;

BIIQJICHUE OCHOBAaMH XHMHYECKOH TPAMOTHOCTH, BKIIOYAIONIEH yMEHHE MPaBUILHO



HCIIOJIb30BaTh HM3YYEHHbIE BEIIeCTBa W MaTepuaibl (B TOM 4HCIe, MHUHEpaJbHbIE YAOOpEHUs,
METaJUIbl ¥ CIUIaBbI, MPOXYKTHI MepepabOTKH MPHUPOTHBIX HCTOYHUKOB YIJIEBOAOPOAOB (YIJId,
INPUPOJHOTO Ta3a, HepTH) B OBITY, CEIHLCKOM XO3SIMCTBE, Ha MPOM3BOACTBE; YMEHHE MPUBOAUTH
IIPUMEpHI IPaBUIIBHOTO UCIOIb30BAaHUS U3yUEHHBIX BEIIECTB U MAaTEPUAIIOB;

YMEHHE YCTaHABJIMUBATh CBSI3U MEXK/Y pealbHO HAOII0JaeMbIMU XMMHUUECKUMHU SIBJIICHUSIMU U
npoIreccaMy, MPOUCXOAAIIMMH B MakpOo- MU MHUKPOMHUDPE, OOBSCHATH NMPUYMHBI MHOTO0Opa3us
BEIIECTB; YMEHHE HHTEIPUPOBATHXUMUYECKUE 3HAHUS CO 3HAHUSAMU JIPYTHX YUEOHBIX MPEIMETOB C
IIOMOUIbIO IIE/1arora;

mpejcTaBieHne o cdepax MNpoPecCHOHANbHON JAEATEeIbHOCTH, CBSI3aHHBIX C XHUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTHKEHUAX XUMHYECKOM HAyKW; HaJudyue
OmbITa PabOTHl C Pa3NUYHBIMH HCTOYHMKAMHU HH(GOpMAIMK IO XUMHUHU (HAyYHO-TIOMYJspHAs
JauTepaTypa, CIIOBapH, CIPaBOYHUKU, HHTEPHET-PECYpChl) C OMNOPOM Ha alrOpUTM: YMEHHE
OOBEKTHBHO OICHHBATh HWH(POPMALKIO O BEHIECTBAX, HMX MPEBPAIICHUSIX M IMPAKTHYECKOM
IIPUMEHEHUU.

TpeOoBaHUs K IpPeIMETHBIM Pe3yJbTATAM OCBOCHHUS Y4eOHOI'0 peMeTa
«XumMus», pacnpeejeHHble M0 roaM 00y4eHus
Pesynbratel mo rogam GpopMyIHpPYIOTCS MO MPUHIMITY 100aBIEHUS HOBBIX PE3yIbTaTOB OT
roJa K roay, y»X€ Ha3BaHHLIC B MNPCABIAYIIHUX TIroAax IIO3WMIMHU, KaK IIpaBWJIO, AJOCJIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (Pe3yJabTaThl OYEPENHOTO Toja IO YMOJTYaHUIO BKIIOYAIOT
pe3yJIbTaThl MPEAbIAYIINX JIET).

8 KJIACC

pPacKpbIBaTb CMBICI OCHOBHBIX XMMHMYECKHX IIOHATUH: aTOM, MOJIEKYJa, XMMHYECKUH
DJIEMEHT, IPOCTOE BELIECTBO, CJIO0XKHOE BELIECTBO, CMECh (OJHOPOJIHAs U HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs U MOJIEKYJSIDHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MoOJIIpHasi Macca, MaccoBas [J0Ji1 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJIAPHBIA OOBEM,
OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb, 3ﬂekmpoompuuameﬂbnocmb30, CTCIIEHb  OKUCIJICHMS,
XUMHUUECKasl peakuusi, Kiaccu(uKamus peakiuil: peaklMyd COEAMHEHUS, PEAKLUU DPA3JI0KEHHUS,
peaKkIMU 3aMeleHMs], peaku oOMeHa, 3K30- U 3HJOTEPMUYECKUE PEaKLUH; menio6ou s¢hgexm
peaxyuu, SIAPO aToma, MIEKTPOHHBIN CJION aToma, aTOMHasi OpOUTalIb, paguyC aToMa, XUMUYeCcKast
CBSA3b, NOJIAPHAs U HEIOJISIPHAsl KOBAJICHTHAs CBA3b, HOHHAS CBSA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLIEHTHAs! KOHIIEHTpallysi) B pacTBOPE;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM. M. 1) HIPUMEHATH 3TH
MIOHATUS ITPU ONMCAHWUM BEIIECTB U UX MTPEBPAILCHU;

UCMOJIb30BAaTh XMMUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS (JOPMYJIT BEIIECTB, MOJIEKYIISPHBIX
YpaBHEHUI XUMHUUYECKUX pEaKlUii, 3JIEKTPOHHOT0 OanaHca;

OIpeNIeNIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COEIMHEHUSX; CTENEHb
OKHUCJICHHS JJIEMEHTOB B OMHApHBIX COEIMHEHHUSX C ONOpOH Ha OmpeAeNeHus, B TOM YHUCIE
CTPYKTYPUPOBAHHBIC, MPHUHAMIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUH II0
dbopMynaM; BUJ XUMUYECKOH CBsI3U (KOBaJIEHTHAs! M HOHHAs) B HEOPTaHUUECKUX COCTUHEHMSIX;

MMETh IIPEJICTABIIEHHE O CHUCTEME XUMUYECKUX 3HAHUU, YMETb C IIOMOUIBIO YYMTEIs
IIPUMEHATh CUCTEMY XMMHUYECKHUX 3HAHUM, JUISl YCTAHOBIICHHSI B3aUMOCBS3M MEKIY H3Y4CHHBIM
MaTepHajJoM U MpH MOJTyYE€HUH HOBBIX 3HAHMHU, a Takke MpU paboTe ¢ UCTOUHUKAMU XUMHUYECKON
uHpopmanuu. OpHUEeHTHPOBATHCS BIOHATUSAX U ONEPUPOBATH UMHU Ha 0a30BOM YpOBHE, IPUMEHSTh
IIPY BBINOJIHEHUH Y4EOHBIX 3aJJaHU{ U PEIIEHNH PACYEeTHBIX 3a7a4 C OMOPOI Ha alNropuUT™M y4eOHBIX
JICMCTBUM M3Y4YEHHBIE 3aKOHBI M TEOPUHU: 3aKOH coXpaHeHus macchl, [lepuonuuecknii 3akon J[.U.
MemnneneeBa, 3aKkOH nocmosHcmeéa cocmaed, 3aKOH ABOrajgpo; aTOMHO-MOJIEKYIISIpDHAs TEOpHs.
CootHOCUTh 0003HaUEHHUs, KOTOphle UMeIOTCs B Tabnuue «llepuonnyeckas cucteMa XUMHUYECKUX
anemenToB JI. 1. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX
3JIEMEHTOB (COCTaB U 3apsi AApa, 0OIIEee YUCIO NEKTPOHOB U paCIpeIeIeHUe UX O IEKTPOHHBIM
CJOSIM);

KJIaCCU(UIUPOBATh XHUMUYECKHE DJIEMEHTbl; HEOPraHMYECKHE BELIECTBA; XUMHUYECKHE
peakuuu (MO YMCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKLMHU BEILECTB, IO TeIioBoMy 3¢ddekry, mo



M3MEHEHUIO CTETIEHU OKUCIICHUSI XUMUYECKUX JIEMEHTOB)C OMIOPON HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KIIACCOB,
MOJATBEPKJIasi OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHHI COOTBETCTBYIOIIHMX XUMHYECKHX
pEeaKLyii C OIIOPOHN Ha CXEMBI;

MIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX COCTaBa U CTPOCHUS;
BO3MOKHOCTH TPOTEKaHUSI XUMHUYECKHMX NPEBPAIICHUM B PA3IMYHBIX YCIOBHUSIX IOCJE
MPEIBAPUTENLHOTO OOCYKACHHUS C TIEAaroroMm;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEILIECTB; MAacCOBYIO
JOJIF0  XUMHUYECKOTO DdJeMeHTa 1o (opMylie COEOUHEHHS; MAacCOBYIO [IOJIF0 BEUIECTBA B
pacTBope;

MPOBOJUTDH PACUYETHI 110 YPABHEHHUIO XMMHYECKON PEAKIIMU C ONIOPOM HA AJITOPUTM;

MPUMEHITh OCHOBHBIC OIEpallMi MBICIUTENBHON NEATEIbHOCTH — aHajiu3 W CHUHTE3,
cpaBHeHHe, 00001IeHre, cucTeMaTu3anus, Kiaccu(uKanus, BeIIBICHUE MTPUYNHHO-CIIEICTBEHHBIX
CBsI3€M — JUIsl U3YUYEHUsI CBOMCTB BEILIECTB M XUMHUUECKHX PEaKIUii; €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOJIIOJCHHUE, U3MEPEHHUE, MOJCIUPOBAHNUE, IKCICPUMEHT (PeaibHblll U MbLCIEHHbI)
10J1 PYKOBOJICTBOM II€/1arora;

clleoBaThb ~ IpaBWJaM  IIOJIb30BAHMSL ~ XMMHUYECKOM  mocyloll U J1abopaTOpHBIM
o0opysoBaHuEM, a Tak)Ke IpaBUiiaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIHUSIMHU
10 BBIIIOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHUIO Ira3000pa3HbIX
BellecTB (BOAOPOJA M KUCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C OMpeNeIEHHON MacCOBOM 0
pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATh H TPOBOJUTH XHUMHUYECKHE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIENOUEH U KHCIOT C MTOMOIIBI0 HHIMKATOPOB (JIakMyc, heHondranens,
METUJIOpAHX)K W JIp.), TOATBEPXKIAIOIIMX KAa4eCTBEHHBI COCTaB HEOPraHWYECKHX BEIIECTB
(kauecTBEHHBIE PEaKIMU Ha UOHBI) TIOJl PYKOBOJICTBOM IIe/1arora.

9 KJIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHMUYECKHX TIOHSITHI: XUMHUYECKHW DSJIEMEHT, aToM,
MOJIEKYJa, HWOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHHUSA, XHUMHUYECKas peakius, XWMHUYECKas CBS3b,
Mennosol 3¢hghexm peaxyuu,Moilb, MOJSPHBIA O0BEM, paCTBOP; SIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JIUCCOLMALIMS, PEaKUUd MOHHOrO OOMEHa, KaTalu3aTop, XuMuyeckoe
pasnosecue, obpamumvle U Heobpamumvle peaKyuu, OKUCINTEIbHO-BOCCTAHOBUTENIbHbIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJEHHE, aJUIOTPOIuUs, aM(OTEpHOCTD,
XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAS, METAJUTMUECKas), KpUCTaNINYecKasi perérka, Kopposus.
Memainnos, Cniagvl, CKOPOCMb XUMUYECKOU pearkyuu, TPEAETbHO JOMYCTUMas KOHLEHTpalus
(ITIK) Bemectna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUM (CM. T1. 1) HIIPUMEHSITH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOIB30BaTh 3HAKW W CUMBOJIBI IS (PUKCAlUM PE3yIbTAaTOB HAOIOIEHUM, COCTaBIICHUS
dbopMyn BelIECTB W YpaBHEHMH XWMHUYECKUX pEaKIMid, 3alucHu JaHHBIX YCIOBUH 3amad.
Hcnonp3oBath 0003HaueHus1, uMmeromuecs B [lepuonnyeckoil cucreme U TaliaKIle pacCTBOPUMOCTU
KHCJIOT, OCHOBAaHHUI U COJIEH B BOJIE JJIsI BHIIOJTHEHUS 3a/1aHUM.

OTIPEIEATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHUX SJIEMEHTOB B COCTUHEHHUSIX
Pa3IMYHOr0 COCTaBa; MPUHAJIEKHOCTh BELIECTB K OMPEIEIEHHOMY KJIacCy COEIMHEHUI ¢ OMOopoi
Ha OMNpECNICHHs, B TOM YHCII€ CTPYKTYPUPOBAHHBIC, BUABl XMUMHUYECKOW CBSI3U (KOBaJCHTHas,
WMOHHAsI, METAJTNYECKasl) BHEOPTaHUYECKUX COCITMHEHUSX; 3aps]l MOHA TI0O XUMHUECKOH (popmyIe;
XapaKTep Cpelbl B BOJHBIX pacTBOPAX KHUCIOT U LIEIOUYEH, mun Kpucmauiiuieckou peuémru
KOHKpPemHO20 eewecmaea;

packpsiBaTh cmbica llepuomuueckoro 3akona J[.M. MenneneeBa u I€MOHCTPUPOBATH €r0
NOHUMAaHME: OnuUChl6ams U Xxapakmepuzosams TaOIU4YHYI0 (Gopmy Ilepuoamueckoit cuctembl
XUMUYECKUX OJJIEMEHTOB: pa3juvarTh TOHITHS «TJIaBHAs moArpymma (A-rpymnma)» U «moOodHas
noarpynna (b-rpymma)», manble U OONbIIME MEPUOJBI, COOMHOCUMb OO003HAYEHUS, KOTOpHIC
UMEIOTCS B TEPUOJAMYECKONW TaOJMIle, C YHUCIOBHIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsij spa, 00Iee YnciIo dJIEKTPOHOB M paclpeeNieHue ux o



JIEKTPOHHBIM CJIOSIM); 00bsACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBONCTB XHMHYECKUX
AJIEMEHTOB W WX COEAMHEHHUH B MpeaesaXx MalblX MEPUOJIOB M TJAaBHBIX IMOATPYNI C Y4ETOM
CTPOEHUS UX aTOMOB;

KJaccu(UIUPOBaTh XMMHYECKHUE DJIEMEHTHl; HEOPraHWYEeCKHE BEIECTBA; XHMHUYECKHE
peakuuu (MO YUCIly U COCTAaBY YYaCTBYIOLIMX B PEAKLMU BEILECTB, IO TEIIOBOMY 3¢ ¢eKTy, 1o
U3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMUYECKUX 3JIEMEHTOB) C OTOPOIl HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M ClEUU(PUUECKUE XMMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasl OMHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHHU
COOTBETCTBYIOLMX XMMUYECKUX PEAKLHH C OIOPON Ha CXEMBI;

COCTABJIATh YPaBHEHMs 3JIEKTPOJUTHUYECKON IUCCOLMALMM KHUCIIOT, LIEJIoYe U coliel;
NOJHBIE W COKpAalIéHHBIE YpaBHEHHsS pPEaKIMi HOHHOIO OOMEHa; YpaBHEHUS pEaKIHid,
HOJTBEPKIAIOIIMX CYIECTBOBAHNE M'€HETUYECKON CBSI3U MEXKY BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
PacCKpBIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IMOCPEICTBOM COCTABICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOEHHS; BO3MOXKHOCTH
IPOTEKaHUs XUMUYECKUX MIPEBPALLEHUI [10CIIe PEeIBAPUTEIBHOTO 00CYKICHHS € TIEJaroroMm;
BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB; MAacCCOBYIO JIOJIIO
XMMHUYECKOI'O 3JIeMEHTa Mo (opMyJie COEAMHEHHS; MAacCOBYIO [OJI0 BELIECTBA B PacTBOPE;
IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIiy ¢ OMOPOH Ha alrOPUTM;

cliefioBaTh  NpaBWJlaM  IOJb30BAHMSA  XMUMHUYECKOM mocylo M J1abopaTOpHBIM
000pyIOBaHUEM, a TAKXKE MpPaBUIaM OOpAICHHs C BEIIECTBAMH B COOTBETCTBHH CHUHCTPYKIHSIMU

I10 BBITMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUI0 U COOMPaHMIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YIIIEKHUCIIOTO ra3a); MPOBOAMTH PEAKIUH, MOJITBEPKIAIOIIHIE
Ka4eCTBEHHBIH COCTaB pa3IMYHbIX BELECTB: paclo3HaBaTh OMNBITHBIM MyTEM XJIOpUA- OpOMHI-,
uoaua-, KapOoHaT-,pocdar-, cuiaukar-, cyabpar-, TUAPOKCHI-HOHBI, KATHOHBl aMMOHHS W HOHBI
U3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJAHBIX PACTBOpaX HEOPraHUYECKUX BELIECTB;

MPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIFHON JEATENbHOCTH — aHAIW3 W CHHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTH3aIUI0, BBISIBICHUE NPUUMHHO- CIEICTBEHHBIX CBS3€H — uis
U3y4eHHs] CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIUil; €CTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUS —
HaOJr0IeHNe, U3MEPEHHEe,MOIeTUPOBaHKE, SKCIIEPUMEHT (PEabHbII U MBICIICHHBIN).
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