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[NHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMma 1o XUMHUU JJIs1 0OYYAIOMIMXCS C 3aJIEPKKON TICUXUYECKOTO
pazButus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO OOIIEro OoOpa3oBaHMsS COCTaBJICHA B
cootBeTcTBUU € DenepalibHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
ocHOBHOTO 00mIero oopa3zoBanus (ITpuka3z Munnpocseniennss Poccun ot 31.05.2021 .
No 287, 3apeructpupoBan MuHucTEpcTBOM tocTULMM Poccuiickonn ®enepanuu
05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO0O), [IpumepHOiIt ananTUPOBAHHOMA
OCHOBHOM  00pa30BaTeIbHOM  MPOrpaMMOM  OCHOBHOTO  00OIIero  oOpa3oBaHMS
oOydJaromuxcs ¢ 3aJep>KKOM MCUXUYECKOro pa3BuTHus (0go0peHHoi pemennem OYMO
o obmieMy obpazoBanuio (mpoTokoi ot 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOIIT
OOO 3I1P), [IpumepHoit paboueit mporpaMMbl yd4eOHOTO npeaMeTa «XuMusi» (0a30BbIit
ypoBeHb), I[lpuMepHOil mporpamMmoil BOCHUTaHUS OOYYAIOIIMXCA MPU MOJIYYCHHUH
OCHOBHOTO 00IIIEr0 00pa30BaHuUs, C YIETOM PACIPEIEIICHHBIX 0 KJaccaM MPOBEPSIEMBIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM MPOTPaMMBbI
OCHOBHOTO 00IIero oOpa3oBaHUSI M HJIEMEHTOB COJAEP)KAaHUS, IPEACTABICHHBIX B
YHuBepcalbHOM Komaudukarope Mo XuMmuu, KOHIENmMu TpernogaBaHus y4eOHOTO
npenMera «XuMus», B 00pa3oBaTelibHbIX opranuzainusax PO, peanu3yromux oCHOBHbIC
o0ieo0pa3oBareabHbIE IPOrPaMMBI.

OO0mas xapakTepucTHKA Y4eOHOro npeaMmera « XuMushy

VY4eOHbIi IpeaMeT «XuMHUs» BXOIUT B IIPEAMETHYIO o0JacThb
«EcTrecTBEHHOHay4HblE TpeAMETh». B cucreMe ecTeCTBEHHOHAy4YHOro O0pa3oBaHUs
XUMUSL KaK y4eOHbI MpeaMEeT 3aHUMAET BaXKHOE MECTO B MO3HAHUHU 3aKOHOB MPHUPOIbL,
(OopMHUpPOBAaHUM HAYYHOM KAPTHUHBI MHUpA, CO3JAaHUM OCHOBBl XMMHMUYECKHUX 3HAHUH,
HEOOXOAUMBIX JJIsi TOBCEIHEBHOM JKM3HM, HaBBIKOB 3J0pPOBOr0 M 0O€30MacHOro Jyis
YeJioBeKa U OKpY»Karollel ero cpeibl 00pasa )KU3HHU, a TAKKE B BOCIUTAHUH YKOJIOTHYECKON
KYJIbTYPBI.

VYCnemHocTh HW3y4eHHs] XMMHUU CBSi3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOirofieHueM mpaBuil  Oe3omacHOM  paOOThl MpU  BBIMOIHEHUM  XUMHUYECKOTO
JKCIEPUMEHTA, OCO3HAHWEM MHOI'OYHCIIEHHBIX CBSA3EH XUMHM C JAPYTMMHU INPEIMETaAMHU
IIKOJIBHOT'O Kypca.

[IporpamMma BKJIIO4aeT B ce0si OCHOBBI HEOPraHMYECKONH U OPraHMYECKON XUMHUU.
['maBHOM ueelt mporpaMMBbl SIBISIETCS CO3/IaHe 0a30BOT'0 KOMIUIEKCA OTIOPHBIX 3HAHUI
0 XUMUHU, BBIPAKEHHBIX B (POpPME, COOTBETCTBYIOIICH BO3PACTy OOYYAIOMIMXCS M HX
0CcO0BIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B conmepxaHny TaHHOTO Kypca MPEACTaBIIEHBI OCHOBONOJIATAIOIINE XUMHUYECKHE
TEOPETUYECKUE 3HAHUSA, BKJIIOYAIOIIME HM3YYEHUE COCTaBa M CTPOCHHUs BELIECTB,
3aBUCMMOCTH HX CBOWCTB OT CTPOECHHUS, NPOTHO3WPOBAHHE CBOWCTB BEIIECTB,
VICCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMUYECKUX IIPEBPALLCHUIN U IIyT€N YIIPABICHUS UMU
B LIEJIIX IIOJIYYEHHUsI BELIECTB U MATEPUAIIOB.

TeopeTnuecKkyr0 OCHOBY M3Y4YEHHsI HEOPraHWYECKOW XMMHH COCTABIISIET aTOMHO-
MoOJIeKyisipHoe  yueHue, llepmommueckuii 3akoH .M. MeHueneeBa ¢ KpaTKUMHU
CBEICHUSMU O CTPOCHHHM aToOMa, BHJIAX XHUMHUYECKOW CBS3HM, 3aKOHOMEPHOCTIX



POTEKAHUSI XUMHUECKUX PEAKIIUM.

B u3ydennn kypca 3HAYUTEIbHAS] POJIb OTBOJUTCS XUMHUECKOMY AKCIICPUMEHTY:
MPOBEJICHUIO TPAKTUYECKUX ¢ JIAOOpAaTOPHBIX pPAa0OT, OMNHCAHUIO PE3YJIbTATOB
YUYEHHUYECKOT0 SKCIEPUMEHTa, COOJIOJICHUIO HOPM M MpaBwi Oe3omacHOM paboThI B
XUMUYECKOM J1abopaTopumu.

Peanuzanust jaHHOM TTpOrpaMMbl B Mpoliecce 00 YUeHHs MO3BOJIUT 00yJaronuMcs
¢ 3I1P ycBOWTH KITFOYEBBIC XUMUICCKHNE KOMITETEHIIUN 1 TIOHSITH POJIb M 3HAUCHHE XUMUHU
Cpeau ApYruX HayK O MPUPO/IE.

N3ydyenne xumum crocoOcTByeT (HOPMHUPOBAHHMIO y OOYYAIOIIUXCS HAYyYHOTO
MHUPOBO33PEHUS, OCBOCHHUIO OOIIEHAYYHbIX METONOB (HAOJIOJEHHEe, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HAHWM, OCHOBAHHOTO Ha MEKITPEIMETHBIX CBS3X C peaMeraMu «OKpyKaromuii MUPY,
«Duzuka», «buonorusy, «I['eorpadus», «Maremarukay u (HOPMHUPYET KOMIIETEHIIUU,
HE0OXO0IMMBIE JJIS MPOIODKEHHS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.

N3ydenue XuMuM CIOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KE€HUSA,  (DYHKIMOHAJIBHOM  TIPaMOTHOCTH,  YMEHHUS
BOCTIPUHUMATh W KPUTHYECCKH aHAIU3UPOBAThH HWHGOPMAIHIO, TPEACTABICHHYIO B
pa3iauyuHbIX (popMax. 3HAUUMOCTh MpEIMeTa ISl Pa3BUTHUS KUZHEHHON KOMIIETEHIIUU
oOyuarommxcs ¢ 3IIP 3akmoyaercs B YCBOGHMM OCHOBBI XHMHYECKUX 3HAHMI,
HEOOXOIMMBIX IS TOBCEIHEBHON XW3HM, HABBIKOB 3I0POBOTO W 0O€30MacHOTO s
YeJIoOBeKa U OKPYXKaIoIel ero cpelbl oopasza >ku3Hu; (HOPMHUPOBAHUM SKOJOTUYECKON
KYJBbTYPHI.

[Iporpamma oTpaxkaeT coiep:kaHue OOYYEeHHs MPEAMETY «XHUMHUS» C Y4ETOM
0co0bIX 00pa3oBaTenbHBIX MoTpeOHOCTeN oOyuvaronuxcs ¢ 311P. OBnagenue yueOHbIM
npeaMeToM «XHUMHs» MPEICTaBISIeT OMPEICTICHHYI0 TPYIHOCTh JJIsi 00y4aromuxcs ¢
3I1P. D10 CcBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIILHON JEATENbHOCTH, MEPUOTUIECKUMHU
KOJIeOaHHUSAMHU BHUMAHHUS, MAJIBIM 00bEMOM MaMsITH, HEOCTATOYHOCTBIO OOIIETo 3armaca
3HAHWH, TOHWKEHHBIM II03HABATCIIbHBIM HMHTEPECOM M HHU3KUM YPOBHEM PEUECBOTO
pa3BUTHSL.

Jlnst mpeomonieHuss TPYAHOCTEH B HW3YYCHUH YUeOHOTO TpeaMeTa «XHUMHS
HeoOxouMa afanTaius o0beMa U XapakTepa yueOHOro mMarepuaia K IMo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JTAHHOW KAaTeTOpUU OOYYaIOMUXCsl, y4eT MX OCOOCHHOCTEH pa3BUTHSA:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEAMETHBIX UM  MEXKIPEIMETHBIX  CBS3EH,
MOCTETIEHHOE YCIOKHEHUE U3y4aeMoro Marepuasa.

[Ipn w3ydeHMn XUMUKM HEOOXOIWMO OCYIIECTBIATh B3aUMOCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTnueckuii MaTepuan peKOMEHAYETCS M3ydaThb B IPOLECCE MPAKTUYECKOU
AesTenbHOCTH. BO3MOXKHO BBIZIEIEHNE OTJEIBHBIX YPOKOB Ha PEIIICHHUE 33/1a4 B CBSI3U CO
CIIOKHOCTBIO aHanu3a Tekcta oOydatomumucs ¢ 3[IP. Opranuueckoe eIMHCTBO
MPAKTUYECKON W MBICIUTEILHON JEATEeIPHOCTH OOYJaroNuXCsl Ha YpPOKaX XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO OA3MCHBIX XUMUYECKHX 3HAHWHN H
ymenuii. Ocoboe BHUMAaHUE TPH U3YYCHHH XUMUU YIENSETCS M3YYCHHIO «CKBO3HBIX)
MOHATHI ¥ (OPMUPOBAHHIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHaa.



Henu u 3aga4u u3yyeHus y4eOHOro npeamera « X uMus»

Obwue yenu w3ydeHHs Yy4deOHOro rmnpeameTa «XHUMHS» MPEACTaBICHbBI B
[IpumepHoit  paboueit mporpamMme OCHOBHOrO obmiero  obOpazoBaHusi. OHH
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETro
o0pa3oBaHUs, HANpPaBIEHHOCTH OOYYEHUS HAa pPa3BUTUE U CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBanue €€ MHTENJEKTa W oO0mell KymbTypbl. OO0ydyeHHe yYMEHHMIO YYUThCA U
IPOAOKATh CBOE 00pa30BaHUE CAMOCTOSATENILHO B HACTOSIIIEE BPEMSI SIBJIIETCS OJHOM U3
BaXHEUIIUX (PYHKUIMN y4EOHBIX TPEIMETOB, B TOM YUCIE U «XUMHUM.

Hns obywarouuxcst ¢ 3I1P, Tak ke, Kak ¥ JJIs HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBAaMBAIOIINX OCHOBHYIO 00pa30BaTelIbHYIO TPOrpaMmMy, TOMUHHUPYIOIIEE
3Ha4YeHHe MPUOOPETAIOT TaKue yeu, Kak:

* (opMUpOBaHME  HWHTEUIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY  TPUHATUIO  PELIEHUN,  CIIOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HU;

" HanpaBJIE€HHOCTh OOYYEHUS HAa CHUCTEMAaTUYECKOe NPUOOIICHHE Y4YallUXcs K
CaMOCTOSITEJIbHOM IO3HABATEIBLHON JIEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM
METOJIaM TO3HaHUs, (GOPMUPYIOIIMM MOTHUBALMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUU;

" o0ecreueHe yCIOBUM, CIIOCOOCTBYIOIIUX MTPUOOPETCHUIO 00yUaIOITUMHUCS OIbITa
pazHoo0pa3HOM JEeSTENbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIOUEBBIX HABBHIKOB
(KJTIOUEBBIX KOMIIETEHIIMI), IMEIOIIUX YHUBEPCATIbHOE 3HAUEHUE ISl PA3IMYHbBIX
BUJIOB JI€ATEILHOCTH;

" (GopmMUpOBaHHE YMEHHI OOBSICHSATH U OLICHUBATH SIBJICHHS OKPYXKAIOIIEro MUpa Ha
OCHOBAHWU 3HAHUM U OMbITA, TOJTYYCHHBIX MIPU U3YUYCHUHN XUMUU;

* (opmupoBaHHEe y OOYYAOIMIMXCSA TYMAaHUCTUYECKUX OTHOIIECHWM, TMOHUMAaHMUS
HEHHOCTH XMMUYECKUX 3HAHUW ISl BBIPAOOTKH SKOJOTHYECKU LEJIECO00pa3HOro
MOBEICHUSI B OBITY W TPYAOBOW JEATEIHHOCTU B IEISIX COXPAHEHUS CBOETO
310POBbSI U OKPYKAIOLIEW IPUPOIHOU CPEbI;

" pa3BUTHE MOTHBAaMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUJIIS U HAMPABICHHOCTH JATBHEHUIIIETO
oOydeHwUsI.

Kypc nanpasiieH Ha pelieHue caeayronmx 3aday, 00ecTeyuBaoIINX pealn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOTO IMOAXOJ0B K OOYUEHUIO XUMHH
oOyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOI'O 00I1IET0 00Pa30BaHUS:

* ¢opMHUpOBaHUE TMEPBOHAYATIBHBIX CHCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEILIECTBAX, MX TMPEBPALICHUSAX M MPAKTHYECKOM IPUMEHEHHUH; OBJIAJICHUE
MOHSATUMHBIM annapaToM U CUMBOJUYECKUM SI3bIKOM XUMUU;

" 0CO3HaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHUYECKUX MPEBpAIICHUN HEOPraHUYECKUX U
OPraHMYEeCKUX BEIIECTB KaK OCHOBbI MHOTMX SIBJICHUWA >KMBOW M HEKHUBOU
OPUPOJIBI; YIIyOJIeHUE NPECTaBICHUN O MaTepruaIbHOM €IMHCTBE MUPA;



" OBJIQJICHUE OCHOBAMH XMMUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHATTM3UPOBAThH
1 00BbEKTUBHO OIICHUBATH KU3HEHHBIC CUTYAIlNH, CBS3aHHBIE C XUMHUEH, HAaBBIKAMH
0e30macHOro oOpalieHuss ¢ BEUIECTBAMH, HCIOJIb3YEMBIMU B IOBCEIHEBHOM
KU3HU; YMEHUEM aHaJM3UpPOBAaTh U IUIAHUPOBATH SKOJIOTMYECKH Oe30macHoe
MOBEJICHHUE B IEJITX COXPAHEHUS 370POBbsI M OKPYKAIOIIEH CPeIbl;

* (popMHpoBaHHE YMEHMI yCTAaHABIUBAaTh CBA3M MEXAY PEabHO HAOII0JAaeMbIMU
XUMHUYECKUMH SIBICHUSMU M TPOLIECCAMH, MPOUCXOASIIMMU B MHUKPOMHMPE,
OOBSICHATh TPHUYUHBI MHOTO0Opa3vs BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, a TAKXKe 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

" MPUOOPETEHUE OMbITA MCIIOIB30BAHUS PA3IMYHBIX METOIOB M3YyUCHUS BEIECTB,
HaOIOJICHNS 32 UX MPEBPAIICHUSIMHU TIPH MPOBEIECHUN HECIOKHBIX XUMUYECKUX
AKCIIEPUMEHTOB C MCIOJIB30BAaHUEM JIA0OPATOPHOTO 000PYIOBAHUS U PUOOPOB;

* (popMupoBaHHWE TPEACTABICHUNA O 3HAYCHHMM XUMHUYECKOH HAYKH WM PEIICHUH
COBPEMEHHBIX JKOJOTHYECKUX IMpOoOJeM, B TOM YHCIE B MPEIOTBpPAIICHUU
TEXHOTEHHBIX M 9KOJIOTHUYECKHUX KaTacTpod.

Ocob0ennocTu 0TOOpPA M aganTANMU Y4eOHOr 0 MaTepuaJia no XuMum

OOyueHue yueOHOMY mIpeaMmeTy «XHUMHsS» HEOOXOIUMO CTPOUTh Ha CO3JaHUU
ONTHUMAJIbHBIX YCJIOBUU JJII YCBOEGHHS MPOTPAMMHOIO MaTepuaja 0O0y4YaroIUMHCS C
3IIP. Bonpuioe BHHMAaHHE JOJDKHO OBITH yaeineHO OTOOpy ydeOHOro marepuaia B
COOTBETCTBUU C MPUHIUIIOM JOCTYIHOCTU IPU COXPAHEHUHU OOIIEr0 0a30BOr0 YpPOBHSL.
OH 0JDKEH M0 COAEPXKAHUIO U 00beMY OBITh aJaTUPOBAHHBIM i1 0O yyatomuxcs ¢ 311P
B COOTBETCTBUU C UX OCOOBIMHU 00pa30BaTENbHBIMU NOTpEOHOCTAMHU. ClieyeT 00IerYuTh
oBNajieHne marepuaiiom oOyuatomumucs ¢ 3P mocpeacTBoM ero JeraiabHOrO
OOBSICHEHHsI C CHCTEMaTHYECKHMM TIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOH B
NPYMEHEHUH 3HAHUN C UCTI0JIb30BaHUEM ITPUEMOB aJITOPUTMU3AIIUY 1 BU3YyaJIbHBIX OIOP,
0o0yueHus CTPYKTYpUPOBAaHUIO MaTepuraa.

bonbiioe 3HaueHue AJi MOJHOLIGHHOTO YCBOEHHUSI y4e€OHOro Marepualia UMeEeT
OIopa Ha MEXIIPEIMETHBIE CBSA3M BOIPOCOB, M3y4aeMbIX B JTAHHOM Kypce, ¢ TaKUMHU
yuyeOHbIMU mpeameraMu Kak «['eorpadusy», «®Pusukay, «buonorus». Ilo3Bomss
paccMarpuBaTh OAMH M TOT € Y4eOHBIH Marepual C pa3HbIX TOYEK 3PEHMUS,
MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIYULIEMY OCMBICICHHIO, 00Jee TPOYHOMY
3aKpEIUICHUIO MOTYYEHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHH.

[Ipu moArOTOBKE K YpOKaM Y4YUTENb AODKEH MPEaycMOTpPeTh (HOPMUPOBAHUE Y
o0yyaroumMxcs yMEHUH aHAJIM3UPOBaTh, CPAaBHUBATh, 0000IIATh M3Y4aeMblil MaTepual,
IUIAaHUPOBATh TMPEACTOSAIIYI0 PabOTy, OCYIIECTBISATH CaMOKOHTposb. Heobxonumo
MOCTOSIHHO ~CJIEIUTh 3a MPAaBUIBHOCTBIO PEYEBOr0 OQPOPMIICHUS BbICKA3bIBAHUMN
oOyuaromuxcs ¢ 311P.

B cBsi3u ¢ 0COOCHHOCTAMM MOBEICHUSIM JAESITeIbHOCTH oOydaromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTb) HEOOXOAMM CTPOXKAMIIMK  KOHTPOJIb
COOJTIOZICHUST TIPABWJI TEXHUKHU 0€30MacCHOCTH MPHU MPOBEICHUN JabopaTOpHBIX padoT B
XUMHUYECKOM KaOUHETE.



Bunabl gesitesibHocTH 00ydarwmuxcs ¢ 311P, o0yciioBiieHHbIe 0CO0OBIMU
o0pa3zoBaTe/IbHBIMH NOTPEOHOCTAMHU M 00eCIIeYNBAIOIINE OCMbICJIEHHOE OCBOEHHE
colepKaHnu 00pa30BaHUA MO NpeaMeTy « XuMHUsD)

Conepxanue BUIOB JnedTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax xumuu
ornpezensiercs UxX 0ocoObIMU 00Opa3oBaTelbHBIMH MOTPEOHOCTAMH. [loMHUMO HIMPOKO
ucnonbzyeMbix B OOIT OOO o6mmx 1y BCeX OOydYaroUIMXCs BHUJIOB JEATEILHOCTH
CIIEAyeT YCUJIUTh BHUIbl JEATEIbHOCTH, CHELU(PHUUYHBIE JUIi JaHHOW KaTeropuu
oOydaromuxcs, sl 00eCredeHus OCMBICIIEHHOTO OCBOEHUS COZEpKaHUs 00pa3oBaHUs
[0 MPEAMETY: YCWICHHE IPEAMETHO-NPAKTUYECKON JEATEIbHOCTH C aKTHUBU3ALMEN
CEHCOPHBIX CHCTEM; YEPEJOBAaHUE BHUJIOB NEATEIBHOCTH, 3aJCHCTBYIOLIMX pPa3JINYHBIE
CEHCOPHBIE CHCTEMbI; OCBOEHUE MaTepHhaia ¢ OMOpOd Ha alrOPUTM; «IIOLIArOBOCTH» B
U3Y4YEHUU MaTepuajia; MCIOJIb30BaHUE JOMOJHUTEILHOM BU3YyaldbHOM OMOpPHI (IUIAaHBI,
00pa31ibl, CXEMBbI, 1a0JIOHBI, ONOpHBIE TabmuLibl). [ pa3Butus y odyuatomuxcs ¢ 3I1P
YMEHHUS JAeNaThb BbIBOJbI, (DOPMHUPOBAHUATPAMOTHOTO  PEYEBOrO BBICKA3bIBAHUS
HEOOXO/MMO HCIIOJIb30BaTh OMOpHBbIE cioBa Hu kiumie. Ocoboe BHUMAaHHUE CIEAyeT
yIEIUTh OOYYEHHIO CTPYKTYPUPOBAHHIO MaTepHalla: COCTaBJICHHE PHUCYHOUHBIX U
BepOalbHBIX CXEM, COCTaBI€HHWE TaOJMI, COCTaBJICHHME KJlaccUpUKaluu ¢
0003HaUYEHHBIMH OCHOBAHUSIMU /ISl KJIacCU(UKAIIMK U HATIOJTHEHHE UX TIPUMEpPaMH U JIp.
[TpumepHast TeMaTuyecKkasl ¥ TEpPMUHOJIOrHUECKast JIeKkcuka coorBeTcTByeT OOII
000.

Jnst obyuaronuxcst ¢ 3IIP cyliecTBeHHbIMHM SBISIOTCS MNPUEMBl padOTHI C
JEKCUYECKUM MarepuaioM no npeamery. IlpoBonurtcs cneumansHas paboTta Mo
BBEJICHUIO B AaKTUBHBIM CJIOBAaph OOYYarOUIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TEpMHUHBI BBOJSTCS Ha MOJMCEHCOPHOW OCHOBE, 00si3aTeNibHA BU3yaJlbHas
HOJAEPKKa, aJITOPUTMbI pabOThI C ONPEAEICHUEM, OMIOPHBIE CXEMBbI JUIsl aKTyallu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera «XumMus» B y4eOHOM IJIaHE

B coorBerctBun ¢ ®enepaibHBIM TOCYIApCTBEHHBIM  00pa30BaTEIIbLHBIM
CTaHJapTOM OCHOBHOTO OO0IIEro o0pa3oBaHUs Yy4eOHBIN mpeamMeT «XUMHs» BXOIUT B
npeaIMeTHyr0 00s1acTh «EcTecTBeHHOHay4YHbIE MPEIMEThD U SBISIETCS 00s3aTEIbHBIM
JUTSL U3YYECHUS.

Y4yeOHbIM MIIaHOM Ha €€ u3yyeHue OoTBeAeHO 136 y4eOHBIX YacoB — Mo 2 4 B
Henemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Conepxanue yueOHOro mpeaMera «XuMus», MOpeacTaBieHHoe B [IpumepHoii
paboueii mporpamme, cootBeTcTByeT @I'OC 00O, pazpadorano ¢ yuerom [IpumepHoit
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 0011I€ro 00pa3oBaHus 10 y4eOHOMY
npeaMery  «Xumus», coorBercrByeT [IpumepHOM  amanTUpOBaHHOW  OCHOBHOWU
o0pa3zoBaTelbHOIl MporpaMMe OCHOBHOTO 0O0IIero oOpa3oBaHUsl OOy4YaIOIIUXCA C
3a1EPIKKOM MICUXUYECKOT O PA3BUTHSL.



COLEPXAHUE YUYEBHOI'O ITPEAMETA « XMW »

8 KJIACC

IlepBoHaya/IbHbIe XUMHYECKHE MOHATHUS

[penmet xumun. Ponb xumuu 6 scusnu yenosexa’. Tena u Bemectsa. dusndeckue
CBOMCTBA BEUIECTB. ATperaTHO€ COCTOSIHUE BEIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa U cMecu. CriocoObl pasaenenus cMeced. [IpaBuita 6e3omacHoro odparieHust ¢
BElIECTBAMU U J1a00paTOPHBIM 000pynoBaHUEM. [lonsamue o Memooax no3HAHUsL 8 XUMULL.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE SJIEMEHTbl. 3HAKU (CUMBOJIBI) XUMHUYECKHUX
snemMeHToB. OTHOCUTENbHAA aTOMHas Macca. [IpocTeie U clnokHbIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHUE.

Xumudaeckas (opmyrna. BaneHTHOCTh aTOMOB XUMUYECKHUX DJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewjecms. OTHOCUTENbHAs MOJEKYyJsipHas macca. MaccoBas
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIUHEHUMU.

Ou3nyeckue M XUMHYECKHE SBJICHHs. XuMH4yecKas peakuus. IIpusHaxkum
XUMHUYECKUX PEAKIUU. YpaBHEHUS XMMHUYECKUX pEaklMil. 3aKOH COXpaHEHHUs MacChl
BemiecTB. Krnaccuukarmuss XUMHUYECKUX  peaKkuid  (COCIWHEHUS, PasIoKCHUS,
3aMEIICHUS, 0OMEHA).

XHUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYAO0M, ¢ MpaBUiIaMu
paboTsl B jabopaTopuu U mpuéMaMu oOpalieHusi ¢ Ja0OopaTOPHBIM 00OpYAOBaHUEM;
U3Y4YCHHE U oOmnucaHue (U3MUECKUX CBOWMCTB OOpa3IOB HEOPTraHUYECKHX BEIECTB;
HaOmonenne ¢pu3ndeckux (IIaBlieHUe BOCKa, TasHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUECKUX (TOPEHUE CBEYH, TPOKATMBAHUE METHON
IPOBOJIOKH, B3aMMOJICUCTBUE MeJla C KUCJIOTOM) sIBIIEHWH, HAOMIO/IEHWEe M ONMUCaHUE
MPU3HAKOB MPOTEKAHUS XUMUUYECKUX pPEAKUUN (pa3joKEeHHE caxapa, B3auMOJCHCTBUE
CEPHOM KHUCJIOTHI C XJIOpUIOM Oapusi, pasznoxkeHue ruapokcuaa meau (II) mpu HarpeBanuu,
B3aMMOJIEHCTBHUE Keme3a ¢ pacTBopoM coiu menu (II));u3yuenue cnocoboB paszneneHus
cMeceid (C TIOMOIIBIO MarHuTa, (QUIBTPOBaHWE, BbIIAPUBAHUE, JUCTUIUISIUSA,
xpoMarorpadus), NpOBEICHUE OYUCTKH MOBAPECHHOW COJIM; HAOJIOJCHUE U OMHCAHUE
pEe3yAbTAaTOB MPOBEACHUS OMNbITA, WJUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHSI MaccChl;
CO3/IaHKM€ MOJIENIeH MOJIEKYI (IIapOCTEP/KHEBBIX).

Baxueiiue npeacraBuTe M HEOPraHMYeCKMX BellecTB

Bo3ayx — cMmech razoB. CocraB Bo3ayxa. Kucmopoxg — 3J€eMEHT M MPOCTOE
BeniecTBO. HaxokneHne kucinoposa B mpupoje, GU3ndecKue U XUMHIECKUE CBOMCTRA.
Peakiuu ropeHust MpocThIX U CHOXKHBIX BemlecTB. CrocoObl MOMyYEHUs KUCIOpoaa B
naboparopun u npomwviuiiennocmu. Ilpumenenue kucinopoxaa. Ilonstue o6 oxcuupax.
Kpyrosopot kucinopoaa B npupone. O301 — aniomponuas Mooupurayus Kuciopooa.

Tennosoii 3¢ppexm xumuueckou peakyuu, mepmoxumMuyecKue ypagHeHus, 3K30- v
SHIOTEPMUYECKUE PEAKLUU. T0NaUB0. Y201 U MemaH. 3azpssHenue 6030yxa, yCuieHue

! 31eck u mamee KypcHBOM 0603HAYEHBI TEMBI, M3yIEHHE KOTOPBIX IPOBOJMUTCS B 03HAKOMHTEILHOM IuIaHe. [lemaror
CaMOCTOSITETIFHO OTIPEeNIIeT 00BeM N3ydaeMOoro MaTepHaa.



NapHUK08020 3¢hchexma, paspyuieHue 030H08020 COAL.
Bomopon — snemeHT u npoctoe BemecTBo. HaxoxkaeHne Bogopoja B MPUPO/IE,
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA (Ha MpuMepe B3aUMOCHCTBUS C HEMETAIJIaMU U
OKCHJaMU METAJUIOB), MIPUMEHEHUE, CnocoObl noyueHus. [IoHsITHE 0 KUCIOTaX U COJISIX.

KomnuectBo BemecrBa. Monbs. Momsipas macca. 3akoH ABoragapo. MossipHbIN
00BEM razoB. PacdeTsl mo xumuueckou ¢popmyiie. PacueTst MaccoBOM JOTM XUMUYECKOTO
3JIEMEHTa B COCIMHEHUH, KOJIMUYECTBA BEIIECTBA, MOJIIPHON MacChl, MOJISIPHOTO 00beMa
razoB. Pacuérbl o XMMHUYECKUM YpaBHEHUSIM.

Qu3suueckue ceoticmsea 600vl. Bona. Ee cocta, ctpoenue u Moliekyibl. Boda kak
pacmeopumens. PacTBopbl. [loHamue O HACbIUEeHHbIX U HEHACLIWEHHbIX PACMBEOPAX.
Ilousmue pacmeopumocmu eewjecmé 6 6o0e. PacueT MaccOBOM JOJHM BELIECTBA B
pacTBope (IpOLICHTHAsh KOHIEHTpanus). MaccoBas [0Sl BeIlleCTBA B PaCTBOpE.
Xumuueckue ceoticmea 800vl (pasnodxcenue, peakyuu ¢ Hampuem, OKCUOOM KaJbyus,
okcudom cepul (IV) peaxyuu c memaniamu, KUCIOMHbIMU U OCHOBHBIMU OKCUOAMU).
Tlonsamue 06 ocnosanusx. Ponw pacmeopos 6 npupooe u 6 scusznu yenogexa. Kpyeosopom
800bl 6 npupooe. 3arps3HeHUe NPUPOIHBIX Bo. OXpaHa U 0OYKMCTKA IPUPOIHBIX BOJ.

Baxxueitmmune KJIaCChI HEOPTraHUYECKUX  COCIUHCHUMU. Knaccudukarus
HEOpraHuueckux coeauHeHuil. OKcuapl: cocTaB, KiaccuduKkaus (KUCIOTHBIE,
OCHOBHBIC, am@omepHbvie, Hecoleobpaszylouue - Ha npumepe okcuoa yenepooa (I1) u
okcuoa azoma (I1)), nomenxnamypa. Ilonyuenue u XUMHYECKHE CBOMCTBA OKCHJIOB
(B3auMoeiicTBe ¢ BOJOW, Kuciaoramu, Ienodamu). OcHoBanus. Knaccudukanus
OCHOBaHWW: WIENOYM M HEPacTBOpPUMBbIE OCHOBaHUs. HoMmeHKIaTypa OCHOBaHWI.
du3MUeCKue M XHWMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHJIaMHU
HEMETAIJIOB, KUCIIOTaMU, CoNsiMuU). lonyyenue ocHoganuu.

Kucnoterl: cocraB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUE U XUMHUUECKUE
cBOMCcTBa (B3aUMOJIEHCTBHE C MeETaUlaMH, OCHOBHBIMM OKCHJAaMH, OCHOBAaHUSIMU,
COJISIMU, Ha TIPUMEPE COJISTHOM M CEPHOM KHUCIIOT), cnocoObl nonyyerus. Pan akTHBHOCTH
metaiuioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIaTypa Cojel, cnocoowvl noyyenus,
B3aMMOJICHCTBUE COJIEH ¢ METaJlJIaMU, KUCJIOTaMU, IIeJI0YaMU U COJISIMU, IIPUMEHEHHE.

[Tonsitue 00 aMoTepHBIX TUAPOKCHAAX (HA TpUMEpEe IUHKA U ATIOMUHUSA):
XumuyecKkue ceolcmea (83aumooelicmeaue ¢ KUCIOMAamu U Weiouamu, pa3ioxceHue npu
Hazpesanuu) u noydeHue.

I'enetnueckasi CBA3b MEXKIYy KiaccaMd HEOPraHMYECKUX  COEIUHEHUH.
['enetnueckue pspl.

XUMUYECKUI AKCIIEPUMEHT: Kau€CTBEHHOE OMPEICICHUE CONCPKAHUS KUCTIOpOaa
B BO3/lyX€; MOJIYYEHUE U U3YYEHUE CBOMCTB KUCIOpPO/AA; HAOIIOJEHNE B3aUMOJCHCTBUS
BEIIECTB C KUCJIOPOJOM U YCJIOBUS BOZHUKHOBEHUS U MPEKpaIeHUs TOpeHus (ToxKapa);
O3HAKOMJICHHE C 00pa3laMi OKCUIOB M ONHUCAHUE UX CBOWCTB; MOJYUYCHUE U U3YUCHHUE
CBOMCTB BOJIOpoja (TOpeHue); HaOII0eHuEe 00pa3IoB BEIIECTB KOJUYECTBOM | MOIb;
UCCIIeIOBaHWE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JTOJIEW PACTBOPEHHOIO BEUIECTBA;
B3aMMOJICIICTBUE BOJIbI C METAIIAMU (HATPUEM M KaJIbLIKEM) (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEpPUAJIOB); ONPEAECICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C TOMOIIbIO
WHJIUKATOPOB; UCCIIEIOBAaHNE 00Pa3I[0OB HEOPTraHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB;



HAOIIO/ICHUE HM3MEHEHHUS] OKpPAacKM HWHAMKATOPOB B PACTBOpPax KHUCIOT M IIEIOYEH;
u3ydeHue B3aumozeiicteus okcuna meau(ll) ¢ pactBopoM cepHOM KUCIOTBI, KHCIOT C
METAJUIAaMU, PEaKUUM HEWTpANIM3alHdH; NOJIydeHUE HEpPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJJHOTO METAJIA APYTUM M3 PACTBOPA COJIM; PELIEHUE DKCIIEPUMEHTAIbHBIX
3a/1ad4 1o TeMe «BaxkHenmue Kiiaccbl HEOPraHUn4eCKUX COSIUHEHUN.

Iepunoanuyeckuii 3axkoH u Ilepuonuyeckas cucrema

xumunyeckux 3jeMenToB [I. U. MenaesneeBa. CTpoeHne aToMoB. XUMHYECKasA
cBsi3b. OKHCIMTENbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKH KIacCH(PUKAIMK XUMHYECKHX 3JieMeHTOB. [loHsaTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENbHbBIE METAIIbI, rajJoreHbl, THEPTHbHIE
rasbl). DiemeHmol, Komopule 0opasyom ampomeptovle OKCUObL U 2UOPOKCUODL.

Ilepnonnuecknii 3akoH. Ilepmoamyeckass cucreMa XUMHYECKUX 3JeMEHTOB [/l
N. MenneneeBa. Koporkonepuoanas u oaunHonepuoonas ¢opmbl Ileprogmdeckoi
cucTeMbl XUMU4eCKUX diieMeHTOoB 1. . Menneneesa. [lepuoabl u rpyrmbl. PU3ndecKui
CMBICJI IOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U I'PYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX saep. M3zomonsl. InekTpoHbl. CTpoeHue
AJEKTPOHHBIX 000JI0YEK aTOMOB MNepBbIX 20 XMMHUYECKUX 31eMeHTOB lleproanueckoii
cucreMbl JI. M. MenneneeBa. XapakTEpUCTUKA XUMHYECKOI'O JJEMEHTA II0 €ro
nosioxkenuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3axonomepHocmu uU3MeHeHUusi C8OUCME DJIeMEHMO8 MAblX NEPUOO08 U 2NAGHbIX
noocpynn, 6 3a8UCUMOCMU OM AMOMHO20 (NOPsA0K0B8020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axkona u Ilepuoduueckoii cucmembl XUMUYECKUX D]IeMEHMO8 O
pazeumust Hayku u npakmuxu. /{. U. Menoenees — yuénwiii u 2parxcoaHuH.

Xumuueckasi cBsi3b. KoBaneHTHast (TofisipHass ¥ HEMOJIApHAsi)  CBSI3b.
InexmpoompuyamenbHoCmb AMOMO8 XUMUYECKUX 31emernmos. VIOHHas CBA3b.

Crenenp okucieHns. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. IIponecchr
OKHCJIEHHSI M1 BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

XUMUYECKUN OSKCIEPUMEHT: H3yueHHE O0pa3lloB BEIIECTB METAIOB U
HEMETAJJIOB; B3aMMOJCHCTBUE THAPOKCHIA IIMHKA C PAacTBOPAMM KHCIIOT W IIEJIOYEM;
MIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIIMX PUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluy pa3JIoKeHUsl, COSAUHEHU).

MexnpeaMeTHble CBSI3H

Peanmzanusa MeXNpeaIMETHBIX CBSA3€M IpU HM3YYEHHMM XUMHM B &8 Kilacce
OCYIIECTBIISIETCS YEPE3 UCIIONB30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX OHATHI, TaK
U TIOHATHUM, SBISIOIIUXCS CHCTEMHBIMH JUIA OTHAEIBHBIX HPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IIMKJIA.

OO11ue ecTecTBEHHO-HAayYHbIE IOHATHA: HayYHBIN (DaKT, TMIIOTE3a, TEOPHUs, 3aKOH,
aHalu3, CHUHTE3, Kilaccu(puKaluus, MEepUOAUYHOCTb, HAONIOJCHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, UOH, HYKJIWJ, WU30TOIIbI,
palliOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUECKUN 3apsii, BEILIECTBO, TeJO, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, ras, (PU3MYECKUEe BEIUYUHBI, €AMHULBI U3MEPEHUs,



KOCMOC, TJIaHETHI, 3BE3/1bI, CoNHIIE.

buonorus: porocunTes, Apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TOPOBI, MOJIE3HbIE
HCKOIIa€MbI€, TOINIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeniecTBo U XuMHYecKasi peakuust

[lepuonnueckuin 3akoH. Ilepronnueckas cucreMa XUMHYECKUX BJIEMEHTOB [l.
N. MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX AJIEMEHTOB IMEPBBIX TPEX MEPHOJIOB, KU, KAJIbIUI U UX COCIUHCHUHN B
COOTBETCTBUHU C TOJIOKEHHUEM 3JIEMEHTOB B llepronnueckoil cucteMe U CTPOCHHEM UX
aTOMOB.

Crpoenue BenecTBa: BUIbl XUMUYECKOM CBSI3HU. THITBI KPUCTALIMYECKUX PEIIETOK,
3a8UCUMOCMb CE8OUCME Beujecmea om muna KpUCmAailudeckou pewémrku U 6uod
XUMUYECKOU CEA3U.

Knaccudukanusa u HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB (MEXIyHAPOIHAS U
TpUBUAIIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanusa XUMUYECKUX peakiuil MO pa3Iu4HbBIM MpU3HAKaM (10 YUCITy U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIIOBOMY 3 (PEKTy, MO0 U3MEHEHUIO
CTENEHEH OKHCIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamumMocmu, HO Y4acmuio
Kamanuzamopa). IK30- U SJHIOTEPMHUUECKHUE pEeaKUU. Tepmoxumuieckue ypagHeHus.

llousmue o cropocmu xumuueckou peaxyuu. Illowamue 06 obpamumvix u
HeoOpamumvlx Xumuyeckux peaxkyusx. llonamue o0 20MO2EHHbIX U 2eMePO2eHHbIX
peaxyusax. Ilouamue o xumuueckom pasnogecuu. Cmewjenue XumMuiecko20 pagHoB8eCuUsl.
Daxkmopyl, eruAIOWUE HA CKOPOCIb XUMUYECKOU PeaKyuu U NOA0ICEHUE XUMUUECKO20
DPABHOBECUSI.

OKUCINTENHHO-BOCCTAaHOBUTEIILHBIC peakIuu, AJICKTPOHHBIM OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlieHUE YPABHEHUN OKHUCIUTEIHHO-
BOCCTaHOBMTEJIbHBIX PEAKIIMI C UCTIOIb30BAHUEM METOA 3JIEKTPOHHOrO OajaHca.

Teopust PMEKTPOIUTUYECKOW AUCCOLNMALNM. DJIEKTPOIUTUYECKAs AUCCOLIUALNS.
DIIEKTPOAUTHI U HEANEKTPOIUThL. KaTnoHbl, aHuOHBL. Mexanusm ouccoyuayuu sewecms
C PA3TUYHBIMU 8UOaMU Xumuyeckou cea3u. [lonamue o cmenenu ouccoyuayuu. CunbHbIC
U CJ1a0ble AJIEKTPOJIUTHI.

Peakun monHOTO OOMEHA. Y CIOBHSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHA JI0
KOHIa. [lonHbIE U COKpallEHHbIE HOHHBIE YPABHEHUS peakLUil. XMMUYECKUE CBOMCTBA
KHCIIOT, OCHOBAaHMM W COJE€l B CBETE€ MPEACTaBICHUN 00 3JIEKTPOTUTHUECKOM
nucconmanuu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KATUOHBI M AHUOHBI:
XJopua-, OpomMua-, HOAUA-, Cyibdar-, KapOoHAT-, cuiIMKaT-, (ocdar- aHUOHBI;
TUJIPOKCHI-UOHBI, KATHOHBI AMMOHHSI, MArHUS, KLU, ATFOMUHUA, XKenesa (2+) u (3+),
Meau (2+), uMHKa, MPUCYTCTBYIOLIKE B BOAHBIX PACTBOPAX.

XUMUYECKUN SKCHEPUMEHT: O3HAKOMJICHHE C MOJEISAMU KPUCTAIIMYECKHUX
PEMIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEeMETaJIoB (Tpaduta U anmMasa),



CIIOKHBIX BEIIECTB (XJIOpHJA HATpUA); HCCIAECAOBAHUE 3aBHCHMOCTH CKOPOCTH
XUMUYECKOM peakluuu OT BO3JEHUCTBHUS pa3MyHbIX (AKTOPOB; HUCCIEIOBAHUE
AIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOLMAIIMN KUCIOT, IIeJI0Ueh 1
cojeil  (BO3MOXXHO HCIOJIb30BAHME BHJIEOMATEPHUANIOB); IPOBEJAEHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAaHUs peakiuil MOHHOro oOMeHa (oOpa3oBaHue
0CaJiKa, BBIJEICHHUE ra3a, 0Opa30BaHHE BOJIbI); OINBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENILHBIX ~ peakUuid  (FOpeHue, peakiuu pas3lioKeHUs,
COCIMHEHMS); PaclOo3HABaHUE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KAaueCTBEHHBIX
peaxkuuii Ha HOHBI;, pEHICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl M X COeTMHEHMSI

OO6mrast  xapaktepuctuka TamoreHoB. (OCOOEHHOCTH CTPOEHUS  aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHue u pundeckue CBoMCTBa MPOCTHIX BEUIECTB
— TaJIOTeHOB. XMMUYECKHE CBOWCTBA HA MpUMeEpe XJIopa (B3aMMOICUCTBHE C METaNIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHCIOPOAOM, wenouamu). XmopoBomoposa. ConsHas
KHUCIIOTa, XUMUYECKHUE CBOICTBA, HoayueHue, TpPUMEHeHue. [lelicmsue xaopa u
X710p0B00OPO0A HA Op2aHu3M Henoseka. Baxueilne XJIOpUAbl U UX HAXOXKJICHHUE B
MIPUPOJIC.

O6miast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB KHCJIOPOJIa ¥ Cephl. XapaKTePHbBIE CTCTICHN OKUCJICHHUS.

CtpoeHne m (u3HUECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHCJIOPOJIA WU CEPHI.
AmnoTpornHble  MOAU(UKAIMKA KHUCIOpOAa M CEephl. XUMHUYECKHE CBOMCTBA CeEphbI
(B3aUMOJICUCTBUE C HeMmemallamMu — BOJOPOJOM U KHUCIOPOJIOM, MeETajulaMu,
KOHYEHMPUPOBAHHLIMU A30mMHOU U cepHou kuciomamu). CepoBOAOPOJ: CTPOEHUE,
dusznueckre U XMMUYECKUE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTEIHHBIC CBOMCTBA).
OxcHIbI cephl KaK MPECTaBUTEHN KUCIOTHBIX OKCHI0B. CepHas KHCIIoTa: (pU3ndecKue u
XUMUYECKUe cBoWcTtBa (obmme u crneuuduueckue). Coiam  CEepHONM  KHUCIOTHI,
KaueCTBEHHas peakmnus Ha cynbdar-uoH. CepHHCTas KUCIOTa. Xumuueckue peaxyuu,
Jiedrcaujue 8 0CHo8e NPOMBIULIEHHO20 CNOC00a NoJlyyeHus cepHoll kuciomsl. Haxoxaenue
cepbl U €€ coenuHeHu B mpupoje. [IpuMeHenne cepbl U ee CoeMHEHUN B OBITY U B
MPOMBIIUIEHHOCTH. Xumuueckoe 3azpsazHeHue okpyscaroujeli cpeobl COeOUHEHUAMU Cepbl
(Kucnomuwle 0024coU, 3a2ps3HeHUe 8030YXA U B0O0EMOB), CNOCOObBL €20 NPedOmMBEPAUCHUL.

OO6mas xapakTepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azota u Gocdopa, XapaKTepHbIE CTETICHH OKUCIICHUS.

A30T, pacmpocTpaHeHHWe B Tpupojae, (GU3NUECKHE W XUMHYECKHE CBOWCTBA
(B3aMMOJCHCTBUE C METAJUIAaMHM W HEMETAUIAMH - KHUCIOPOJAOM U BOJOPOIOM).
Kpyrosopor azora B mnpupoje. AMMHUaK: (puU3MYECKHEe M XUMHUYECKHE CBOWCTBA
(OKHuCJIeHHE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOPA), nosyueHue U nipuMeHenue. Conu
aMMOHMSI: COCTaB, (U3MYECKUE U XUMUYECKUE CBOMCTBA (pa3sioKEHHUE, B3aUMOJICHCTBHE
co menoyaMu), npumeHeHue. KauecTBeHHast peakiusi Ha HMOHBI aMMOHHS. A30THas
KHCJIOTa, €€ (U3MYECKUEe W XHUMHUYECKHE CBoOWcTBa (oOmue u crnenuduueckue),
noayuyenue. Hutpatbl (pasznokeHue). A3oTucras KucjioTra. Mcnoyib30BaHWE HUTPATOB U
CoJiell aMMOHHS B Kaue€CTBE MHUHEPAIbHBIX YHOOpeHUH. Xumuueckoe 3azpsazneHue



OKpydHcaroweli cpedbl COeOUHEHUAMU a30Mma (KUCTOMHble 00HCOU, 3a2PA3HEHUe 8030YXd,
Nnou8bl U B0O0EMOB).

®ochop, arromponusvie moouguxayuu gocgopa, buznMyueckrue U XUMHUECKHE
CBOMCTBa (B3aMMOJCHCTBHE C MeETaUIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHBIMU
azomuou u cepuou kuciromamu). Oxcun dochopa (V), oprodocdopHas kuciora:
duznueckne M XUMHUYECKHUE CBOWCTBa, noayuenue. I[lonamue o MuHepanbHbIX
yoobpenusix: Humpamsl u ocgamol. Ilonasmue o xomniexcHolx yooopenusx. O0mas
XapakTeprucTrka 37eMeHTOB [V A-rpymmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB YIiIepoa 1
KpeMHUsA. BaleHTHOCTh W XapaKTepHbIE CTEMEHW OKHUCIICHHUS] aTOMOB yriepoja H
KpeMHus. PacipocTpanenue yriaepoja B IpUpoJIe, XapaKTEPHBIC CTEIIEHN OKHUCICHUS.

VYrnepon, amnorponHeie Moaudukanuu (rpagur, anMas), Qusnvyeckue u
XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAIIIaMU, HEMETAIIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U CcepHolU Kuciomamu). AncopOums. Kpyroropor
yraepoga B npupoge. Okcuapl yriaepona, ux (U3HUYECKHe M XMMHUYECKHUE CBOMCTBA,
MOJIY9YCHHE U IPUMEHEHUE, IUCTBHE HA OPTaHU3M YeJIOBeKa. JKoocuyeckue npooiemsl,
cesa3anuvle ¢ oxcuoom yenepooa(lV), eunomesa enobanvHo2o nomennieHus KiuMama,
napruxoewvlil 3¢hghexm. YTOmbHAS KUCIOTA U €€ CONMM, WX (PU3NUYECKHe U XUMHUYCCKUE
CBOWCTBA, nojayuenue u npumenenue. KauecTBeHHas peaxkiusi Ha KapOOHAT- HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEJIbCKOM
XO35IMCTBE.

OO6mume mnpeacraBieHus 00 OCOOEHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUN yriieposia (Ha mpuMepe MeTaHa, dTUJICHa, ITaHOJa, YKCYCHOM KUCIOThL. Mx
cocmas u xumuieckoe cmpoenue. Knaccugpuxayusa opeanuyeckux eewgecms. Ilonarue o
OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: JKUPaX, O€NKaxX, yriaeBoJax — M UX POJIU B KU3HU
yenoBeka. Mamepuanvrnoe eOUHCmME0 Op2aHu4eckKux U HeOp2anu4eckux coeOUHeHUU.

Kpemnuii, ero pusznueckre u XuMUYECKHE CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBU S
C MeTaJUylaMu W HEeMeTajulaMu), nonyueHue u npuMeHenue. CoeouHeHus KpemHus 8
npupooe. Obwue npedcmasierus 06 oxcude kpemuus(lV) u xpemmnuesoil xuciome.
Cunuxamul, uauueckue u xumuyeckue c8olucmed, noayieHue u npumeHeHue 6 Ovimy,
NPOMBIUAECHHOCIU (8 MEOUYUHCKOLL, JJIeKMPOHHOLL, CIPOUmMeNbHOU U Op.). Bascuetiwue
CmMpoumesnvHble MAmMepuansvl: Kepamuka, CMmeKlio, yemeHm, OemoH, dHcene300emoH.
IIpobnemvl 6e30nacHo2o UCNONBL308AHUS CIPOUMENLHBIX MAMEPUAios 8 NOBCEOHEBHOU
JHCUSHU.

XVUMHUYECKUN DKCIEPUMEHT: H3y4yeHHE OO0pa3lloB HEOPraHUYECKUX BEIIECTB,
CBOWMCTB COJITHOW KHCIIOTHI; MPOBEJACHHE KAYECTBEHHBIX PEAKIIMA HAa XJIOPHI-HOHBI U
HAOJIIO/ICHHE TPU3HAKOB HX [MPOTEKAHMS; OMNBITHI, OTpa)xkaromue Q(U3NYECKHEe WU
XUMUYECKHE CBOMCTBA TajJOr€HOB U HMX COEAMHEHUN (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPUAJIOB);  O3HAKOMJIEHME C oOpasmaMu  XJOpUJIOB  (TaJIOTEHUIOB);
O3HaKOMJICHHE C OoOpas3llaMHh cephl M €€ COCIUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAJIOB); HaOJIIOJEHHE Mpolecca OOYIJIMBaHUSI caxapa I0J] JEHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4EHHE XMMHUUYECKUX CBOMCTB pa30aBIICHHOM
CEpHOM KHCIIOTHI, MPOBEJACHUE KAYECTBEHHOW peakluy Ha Cyiab(haT-uoH U HabIoIeHne
npU3HaKa e€ MPOTEKaHUs; 03HAKOMJICHUE C (PU3NUEeCKUMH CBOMCTBaAMHU a3oTa, ¢ocdopa
U UX COCTMHCHUH (BO3MOYKHO MCIIOJB30BaHHUE BHICOMATEPHAIIOB), 00pa3IiaMy a30THBIX



1 QochopHBIX YIOOpEHHIL; MOTyYeHUE aMMUaKa U U3yYeHHE €ro CBOMCTB; MPOBEICHUE
KayeCTBEHHBIX pEeaklUil Ha MOH aMMOHHUS U (ocaT-MOH U U3y4yEHUE MPU3HAKOB MX
IPOTEKAHUsI, B3aMMOJCHCTBUE KOHUECHTPUPOBAHHOM Aa30THOM KHCIOTBI C MENBIO
(BO3MOKHO HCIIOJb30BaHUE BUICOMATEPUAITIOB); M3YyYEHUE MOJEIEH KPUCTATUIMYECKHUX
peméTok anMasa, rpadura; 03HAKOMJIEHHE C TPOLIECCOM aAcOpOLUU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOWCTBOM NPOTHUBOras3a; IOJy4EHUE
YIJIEKUCIIOrO Ta3a U U3Y4YEHHE €ro CBOMCTB; IPOBEACHHUE KAYECTBEHHBIX pEaKUUH Ha
KapOOHaT- U CHJIMKAT-UOHBI U U3y4YEHHE MPU3HAKOB UX MPOTEKAHMs; 03HAKOMIIEHUE C
IPOAYKIIMEN CUIMKATHOW IMPOMBIIIJIEHHOCTH; PEIICHHUE DKCIIEPUMEHTANBHBIX 3a4a4 110
TeMe «BaxxHenmme HeMeTauIbl U UX COCAUHEHU Y.

MeTaJiIbI M X COeIMHEHUS

OO6mu1ast xapakTepUCTUKAa XUMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU MX
nojoxkeHus B llepuonnyeckon cucreme xumuueckux aneMmeHToB /. M. MenneneeBa u
ctpoeHust aroMoB. CTpoeHHEe MeTauioB. MeTramaudeckas CBsI3b M MeTajuldyecKas
KpUCTAJUIMYECKAs pEelIETKa. OJNEKTPOXUMHUYECKHM psAl  HAOpsHKEHUHM  METaJUIoB.
duznyueckre M XUMUYECKHE CBONCTBA METAIOB (B3aUMOJEHCTBHE C KHUCIOPOAOM,
BOAOM, KucimoTaMu). Obwue cnocodwvl noayueHus memannos. llowsmue o Kopposuu
Memainnos, OCHOBHble CNnocobvl 3awumvl ux om kopposuu. Cniasvl (cmanv, 4y2yH,
OIOPAIOMUHUL, OPOH3A) U UX NPUMEHEHUe 8 ObLMY U NPOMBIULTIEHHOCIU.

[[lenounble MeTayuibl: TOJOXKEHHWE B llepuoamueckonl cucTEME XHMHUYECKHUX
aneMeHToB 1. 1. MenneneeBa; crpoenue aromoB. Haxoxnenue B npupoae. Pusznueckue
Y XMMHWYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS
U Kanus. [[puMeHeHne meaouyHbIX METAIOB U KX COSUHEHUIA.

[IlerouHO3EMENBHBIE METAILIBI MATHUM U KaJbLWK: TTOJ0XEHUE B [lepruoanueckon
cuctemMe XuMHudeckux 3sieMeHToB /. . MennaeneeBa; CTpoeHUE UX aTOMOB; HAXOXKICHUE
B npupone. Pu3znueckue U XUMHUECKHE CBOMCTBA MAarHus MU Kajupluus. Baxueimue
COCIMHEHUS KaibIusl (OKCHA, TUAPOKCUI, CONU). JKécmrxocmb 600bl U Ccnocodwl eé
VCMPAHEHUS.

AmomuHuii: nonoxenue B [lepmoanyeckoi cucteMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa; cTpo€HHUE aTOMa; HaXOXKJIEHUE B pupoae. PU3nyeckrue 1 XuMHUIECKUE
CBOMCTBA aMIOMUHUA. AM(POTEpHbIE CBOMCTBA OKCUJIA U THJIPOKCUIA aTFOMUHUSL.

Kene3o: nonoxkenue B Ilepuoguueckon CHUCTEME XHUMHUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa; CTpOEHHE aTOMa; Hax0XAeHUE B mpupoae. Pusnyeckre 1 XuMHUIECKUe
CBOMCTBa ’eine3a (B3aMMOJCICTBHE C MeETaulaMHu, KUCIOTaMH U cojsiMH). OKCHIBI,
rugapokcuanl u conu xene3a(ll) u sxeneza(lll): coctas, cBOWCTBA U noyueHue.

XHUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAIJIOB U CIUIaBOB, UX
(GU3MYECKUMHU CBOWCTBAMHU;, U3YYEHUE PE3YyJIbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUAIOB), OCOOCHHOCTEHW B3aMMOJICHCTBUS OKCH/Ia KAJbLIHS U
HATpPHUsI C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHATIOB); UCCIIEOBAHUE CBOMCTB
XKECTKOM BOJBI; Ipollecca TOPEHHs Kejie3a B KHUCIOpojae (BO3MOXKHO HMCIOJIb30BAHUE
BUJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEaKlMil Ha MOHBI (MarHus,
Kanblus, amoMunus, uHka, sxenesa(ll) u xenesa(Ill), menu(Il)); nabmonenne u



ONMCAHUE MPOLIECCOB OKPAIIMBAHUS IUJIAMEHUM HOHAMH HATPUS, Kauusd U KaJIbIUA
(BO3MOXKHO HCIIOJIb30BaHUE BHUCOMATEPHAJIOB); HCCIEI0BaHUE aM(pOTEPHBIX CBOWCTB
TUJPOKCHIA ATFOMHUHUA U TUAPOKCHIA [IMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4 MO
TeMe «Baxaelmme MeTawibl 1 UX COSIUHEHUS.

Xumus u okpyscaouian cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 8 nosceoHegHou
JHCUZHU uenoseka. Xumusi u 300posve. bezonacnoe ucnonvzosanue eewecms u
Xumuveckux peaxyuu 6 oOwimy. Illepsas nomowsb npu  XUMUYECKUX — 0HCO2AX
u ompasnenusnx. OCHOB8bI 9KONO2UHECKOU epamomHocmu. Xumuueckoe 3acps3HeHue
OKpydHcaroweti cpeowvl (npeodenvHas donycmumas koHyenmpayus eewgecms — I1/]K). Poab
XUMUU 8 peuleHUU IKOJI02UYeCKUX npoodieM.

Ilpupoonvie ucmounuxu yeneeooopooos (yzoib, NPUpPoOOHbLIl 2a3, Hepmy),
NPOOYKMblL UX nepepabomKu, ux poisb 8 66imy U NPOMbIUIEHHOCTU.

Xumuueckuil dKcnepumenm: usydeHue obpazyo8 Mamepuaios (Cmexio, CHiasbl
Memanios, NOAUMEpPHble MAMEPUAbl).

MexnpeaMeTHble CBSI3H

Peanuzanusa MeXNpeAMETHBIX CBSI3€M MpU HM3YYEHHMM XUMUH B 9 Kiacce
OCYIIECTBIIICTCSl YEPE3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHI, TaK
W TIOHSTUW, SIBJSIIOIIMXCS CUCTEMHBIMHM ISl OTJEJBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAaYYHBIC MIOHSTHS: Hay4HbIA (PaKkT, TMIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, KiacCcU(UKaIUs, TEPUOJUYHOCTh, HAOIOICHUE, HKCIEPUMEHT,
MOJCIIMPOBAHUE, H3MEpPEHHUE, MOJCb, SBICHUE, MAapHUKOBBIA A(DQPEKT, TEXHOJIOTHS,
MaTepUablL.

dusznka: MaTepus, aToM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJHUI, U30TOIIbI,
PaarOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUN 3aps], TPOBOAHUKH, MOIYIPOBOIHUKH,
TUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTRA,
ra3, pacTBOp, PACTBOPUMOCTb, KPHCTAIMYECKAs PEIIETKA, CIUIaBbl, (PU3MUECKHUC
BEJIMUMHBI, €IUHUIBI HU3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
CogHize.

buonorusi: ¢orocunTe3, nbIxaHwe, Ouochepa, IKOCHUCTEMa, MHUHEpAIbHBIE
yI0OpEeHUsl, MUKPO3JIEMEHThI, MaKpO3JIEMEHThI, MUTaTEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEPATBI, TOPHBIE MOPOJbI, IMOJIC3HBIC
HCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

Tembl npakTHUecKnx pador:

1. JlaGoparopHoe oOOpyqoBaHME U TMpueMbl oOpaiieHus c HuMm. [IpaBuna
Oe3omacHoi paboThl B XUMUYECKOM TaOOpaTOpUH.

2. O4nCTKa 3arpsI3HEHHON ITOBAPEHHON COJIN.

3. IIpu3Haku NpOTEKAHUSI XUMUYECKUX PEAKLINMN.

4. IlonydyeHue KUCI0poaa U U3y4EHHUE E€ro CBOWCTB.

5. [lony4yenue Bogopoja v U3y4eHHE €ro CBOMCTB.



6. [IpuroroBieHne pacTBOPOB C ONMPEAEIEHHON MacCCOBOM JOJIEN pacTBOPEHHOTO
BEIIECTBA.

7. PemeHue SKCHEpUMEHTAIbHBIX 3aad 10 TeMe «OCHOBHBIE KJIAcCChI
HEOPraHUYECKUX COCTUHEHUI.

8. Peakiiuu HOHHOr0 OOMEHa.

9. KauecTBeHHBIE peaKIIMy Ha HOHBI B paCTBOPE.

10. IlonyuyeHne aMmmMuaKka M U3y4€HHUE €T0 CBOMCTB.

11. IlonydeHue yriaeKucioro ra3a u M3y4eHue ero CBOMCTB.

12. Pemienue skcriepuMeHTaNbHbIX 3a1a4 1o teMe «Hemetamner IV — VII rpynn u
UX COCIUHECHUI.

13. PelieHune 3KCiepuMeHTaIbHBIX 33/1a4 10 TeMe «MeTauibl U UX COSTMHEHUS.

[Ipn mpoBeneHHHM TPAKTUYECKOM pPaOOThI KaXKIBI €€ dTam BBIMOIHSIETCS

oOyuvaromumucsi ¢ 3IIP Bmecte ¢ yuurteneM W moja e€ro pykoBoacTBoM. Ha mocke
00s3aTeNIbHO BBIBELIMBAIOTCS TPaBUJIa TEXHUKH OE30MACHOCTH, COOTBETCTBYIOIIKE
JaHHOMY BHUAY pPaOOTHI, JaeTcs MpaBWibHAs 3amuch (OPMYT M YKa3bIBAETCS IIENb
npoBenieHus: padothl. [Ipyn HEOOXOAMMOCTH TaeTCA BU3YyaJbHbIN alrOPUTM BBIMOIHEHUS
3aJlaHdd. JTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHMCS BBINOJHSAEMBIX JIEUCTBHM U
ITOJIYYEHHOI'O pe3yJIbTaTa.

KOHTp OJIBHO-U3MEPUTEJTbHBIC MATCPHUAJIBI 110 XUMHUH

JInst opraHmW3aniyd MPOBEPKH, ydeTa W KOHTPOJSA 3HAHWW OOYdJaloOIMUXCS IO
IpEeIMETY TPEYCMOTPEHBI KOHTPOJIbHBIE PabOThI, CAMOCTOSITEIbHBIE pa0OThI, 3a4€THI,
IpaKTUYECKUE pPa0OTHI, TecTupoBaHue. OTHUM W3 METOIOB KOHTPOJISI PE3YIbTaTOB
oOyuenusi oOyvaromuxcsi ¢ 3[IP sBnseTcss MeTon NOIMBapUAaTUBHOTO HKCIIpecC-
TECTUPOBAHMUSI C KOHCTPYUPYEMBIMH OTBeTaMu. Ero OTIMYUTETHHBIMU YepTaMu
SIBJITFOTCS] ONIEPATHBHOCTD, BHICOKAS CTEIICHb MHANBUyaTU3allUH 3HAHUH, CPAaBHUTEIIHLHO
MaJible 3aTpaThl BPEMEHH M TPYJa Ha TPOBEPKY OTBETOB 00 yJaIOTIIHXCA.

st ob6yuatomuxcst ¢ 31IP Bo3MokHO M3MeHeHHUe (POpMYTUPOBKH 3aJaHUN Ha
«TIOIIArOBYIOY», aJanTalysl MpeajaraeMoro o0ydaromeMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTepHayia: WCIOJb30BAaHUE YCTHBIX W TMHCHMEHHBIX WHCTPYKIIHH,
YIPOIIEHUE JIJIMHHBIX CIOXKHBIX (POPMYIUPOBOK WHCTPYKIMH, PEUICHHE C OMOpOH Ha
aropuT™M, 00pasell, UCIOIb30BaHUE CITPABOYHON HH(OpMAITUH.

KonTposbHbIe padoThl 10 TEMaM

B paboueii mporpamme mpeaycMOTPeHO 9 KOHTPOJIBHBIX PadoT:

Koumponvnas paboma Ne 1. TlepBoHauaidbHble XUMUYECKHUE TOHSTHSL.
XUMHUYECKHUE PJIEMEHThI. XUMUYECKHUE (HOPMYIIBI U YpaBHEHHUSI.

Kommponvnas paboma Ne 2. Tlepuoauueckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CTpoeHue aroma.

Kommponvnas paboma Ne 3. Xumuueckas CBS3b.

Kommponvnas paboma Ne 4. Kucnopon. Oxcunbl. ['openue. Bogopoa. Kucnotsr.
Comnn.



Kommponvnas paboma Ne 5. O60011eHUe CBECHUN 0 BaXKHEHIIIUX KIaccax
HEOPraHUYECKUX COCAUHEHUM.

Koumponvnas paboma Ne 6. DnekTponutuyeckas TuCCOIUAIIHS.

Konmponvnas paboma Ne 7. Hemeranisl.

Konmponvnas paboma Ne 8. Meraibl.

Koumponvnas paboma Ne 9. toropasi paboTta 3a Kypc HEOpraHU4eCKON XUMHUH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA
«XNUMHUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHIMA

B nenom pesynbrarel ocBoeHusi oOyvaromumucs ¢ 3IIP yueGHoro mpeamera
«XuMus» JTOJDKHBI COBIIQJaTh C pe3yjbTaTaMu NPUMEPHON paboueld MporpaMMbl
OCHOBHOT0 00111eT0 0OpazoBanus. Hanbosnee 3HAUMMBIMU SBJISIFOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMs K 00OYUYEHHIO U LIeJIeHANIPaBJIeHHOW T03HABATEIbHON A TEIIbHOCTH;

yCTaHOBKA HA OCMBICIIEHUE JINYHOTO OTbITa, HAOMIOIEHUH 32 XUMUYECKUMHU
HKCIIEPUMEHTaMU;

OpHEHTALMs Ha MpaBWIa UHAUBUAYAIBHOTO U KOJJIEKTUBHOIO O€30IaCHOI0
MOBEACHUS IIPHU B3aUMOJICHCTBUM C XUMUYECKMMU BELIECTBAMU U COCIUHEHUAMMU;

PaKTUYECKOE U3ydueHHe nmpodeccuil U Tpyaa pa3IudyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS] H3Y4aeMOro IPEeIMETHOro 3HaHus (Hampumep, JIa0OpaHT
XUMHYECKOT0 aHaJIn3a);

YBO)XEHHE K TPYly U PE3yJIbTaTaM TPYIOBOU I€ATEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY TIOCTPOCHHIO JaJbHEWIICH WHIUBHUIYAIbHOU
TPAaGKTOpUU O0Opa3oBaHUs HAa OCHOBE OpPUEHTUPOBKM B MHUpE MnOpodeccuii u
IpOo(eCCUOHANBHBIX MTPEANOYTEHNU M, YBAKUTEIBHOIO OTHOIIECHUS K TPYAY;

OCO3HAHME CBOETO MOBEACHUS C TOUKU 3PEHUS] OMACHOCTH WM 0€30MaCHOCTH IS
ceOst WK JJIs1 OKPY>KAIOIIHX;

OCHOBBI DKOJIOTUYECKON KYJIbTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
AKOJIOTMYECKOr0 MBIILIEHUS, TPUOOPETEHUE OMbITA SKOJOTMYECKU OPUEHTUPOBAHHOU
PaKTUYECKOM 1eATENbHOCTH B )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE TIOCIEACTBUA W HENPUITHE BPEAHBIX MPUBBIUEK (YMOTpeOICHUS
QJIKOTOJIsI, HApPKOTHKOB, KYpEeHHMs)) W MHBIX (GopM Bpeda i (PU3HYECKOTO U
IICUXHYECKOT0 310POBbS;

IPUHATUE PEIICHUI B )KU3HEHHOM CUTYyallMM Ha OCHOBE MEpPEeHOca MOJyYCHHbBIX B
X07e 00y4eHHsI 3HAHUM B aKTYaJIbHYIO CUTYaIlUI0, BOCTIOJIHATH 1eDUIIUT HH(POPMALIHH;

TOTOBHOCTh OTOMPATh M UCIIOJIb30BaTh HYKHYIO MH(OPMAIUIO B COOTBETCTBUHU C
KOHTEKCTOM KMU3HEHHOW CUTYalluu.

METAIIPEAMETHBIE PE3YJIbTATBI

Oe¢nadenue ynueepcanpHvlMu y4eOHbIMU HO3HABAMETbHBIMU OCUCHMBUAMU:

BBISIBJIATH TPUYMHBI U CJIICACTBUS IIPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIIATh CPaBHEHHE, KIACCU(UKAIIUIO XMMUYECKUX BEIICCTB I10 33/IaHHBIM
OCHOBAHUSIM Y KPUTEPUSAM ISl YKA3aHHBIX JIOTHYECKUX OIEpaIni;

CTPOUTB JIOTHYECKOE CYXKJICHUE MOCIIE MTPEIBAPUTEILHOTO aHAIM3A, BKIIFOYAIOIIIECE
YCTAHOBJICHUE IPUYUHHO-CIICICTBEHHBIX CBA3EH;

BBISIBIIATh  Ae(UIUTHI HMHQPOPMALUU, JAHHBIX, HEOOXOIUMBIX JJIsI pelIeHUs
IMOCTaBJICHHOM 3a/Ja4H;



npeoOpa3oBbIBaTh HHGOPMAILIUIO U3 OJTHOTO BUAA B APYrou (TabiuIly B TEKCT U

np.);
P CO3/1aBaTh, MPUMEHATH U NMPEOOPa30BLIBATH 3HAKU U CUMBOJIbI, MOJIETTH U CXEMBbI
JUTSL pelieHUs y4eOHBIX M MMO3HABATENIBHBIX 3a/1a4 C TIOMOIIBIO NIEAarora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUUYECKUHN OIbBIT, HECIOXKHBIA HKCIIEPUMEHT,
JUTSL yCTaHOBJICHUSI OCOOCHHOCTEH 00bEKTa N3ydeHUs, MPUIMHHO-CIICJICTBEHHBIX CBSI3CH
Y 3aBUCUMOCTEN 0OBEKTOB MEX Y COOOI;

C TIOMOIIBIO TIEJarora WIH CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHHS, OTIbITA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTUE XHUMHYECKUX TMPOIECCOB M  UX
MOCJIE/ICTBHUSI;

UCKaTh WIM OTOMparTh WH(POPMALMIO WIM JaHHbIE U3 HCTOYHUKOB C Y4E€TOM
MpeI0KeHHON y4eOHO 3a1a4 U 33JaHHBIX KPUTEPHUEB.

Osnadenue ynueepcanbHoIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCHUCMEUAMU:

OpPraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBUE B rpyIie (ONpeaessTh OOlIue ey,
pacnpenensTh Pou, 10roBapuBaThCS IPYT C APYTOM U T. 1.).

C MOMOIUIBIO TE/Iarora Wik CaMOCTOSITENIbHO COCTaBJISITh YCTHBIE U MUCHbMEHHbBIC
TEKCThl C HWCIOJIb30BAHUEM WILTIOCTPATHUBHBIX MATEpUATIOB JJIsi BBICTYIUICHUS TEpes
ayIUTOPHUEH;

OpraHU30BBIBATH Y4EOHOE COTPYJHHUYECTBO M COBMECTHYIO JI€SITECIBHOCTH C
YYUTEIEM M CBEPCTHUKAMU; padoTaTh MHAMBHUAYyaJIbHO W B TpYyNIE: HAXOAUTH 00IIee
pelnieHue W paspeniath KOH(UIMKTBI Ha OCHOBE COTJIACOBAaHMS TMO3UIIMH W y4yeTa
HWHTEPECOB; GOpMYIUPOBaTh, APr'YMEHTUPOBATh U OTCTaWBaTh CBOC MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJa/ia B OOIIUN MPOJYKT, MPUHUMATh U Pa3AesiTh
OTBETCTBEHHOCTh U MPOSBJISITh TOTOBHOCTH K MPEOCTABICHUIO OTYETa MIEPe]l IPYIIOH.

Osnadenue ynueepcanvbHoIMu y4eOHbIMU PECYIAMUCHBIMU OCUCIEUAMU:

oOHapyxuBaThb M (HOPMYIUPOBaATh YUYEOHYIO TMPOOJEMY, OMNPEACNATh Iehb
y4eOHOM JesSTeNbHOCTH;

BJIAJETh OCHOBAMHM CaMOKOHTPOJSI, CAMOOLEHKH, TMPUHITUS pEUIEHUd U
OCYIIECTBIICHUSI OCO3HAHHOI'O BHIOOpa B yUeOHOW U MO3HABATEIbLHOM JESITEIHbHOCTH;

COOTHOCHUTBH CBOM JIEUCTBUSI C IUIAHUPYEMBIMH pE3YJIbTaTaMM, OCYLIECTBISAThH
KOHTPOJIb CBOEU JESATEILHOCTH B MPOLECCE AOCTHKEHUS Pe3yJbTara, OMpPENeIATh
CHocoObl IEUCTBUI B paMKaxX MPEJIOAKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBAThH
CBOU JICVCTBHS B COOTBETCTBUU C U3MEHAIOIICHCS CUTYAIUEN;

JaBaTh aJICKBAaTHYIO OIEHKY CUTyallUM W TMpejjiaraTb IUIAH €€ W3MEHCHHS;

IPEBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh MPU PEIICHUHN Y4eOHON
3a]1a4H;

MOHUMATh TMPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpPeOyeMbIil pe3yibTaT
JIESITENIbHOCTH, OMNPEACNATh TMO3UTUBHBIE WM3MEHEHWsS W HallpaBJIeHUs, TpeOyrolre
JanbHeuIen padboThl;

OCO3HAHHO OTHOCUTHCS K JPYrOMY YE€JIOBEKY, €Er0 MHEHHUIO.



IHPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX Pe3yJabTaTOB MO OCBOECHHUIO 0053aTEIbHOIO COACPKAHMUS,
YCTAHOBJIEHHOT'O JaHHOM NpPUMEpPHON padodeil mporpamMmoi, BBLACISIOT: HAYYHbIE
3HaHUs, YMEHHUS U CHocoObl AeHCTBUM, cneruduueckue g yueOHOro mpeamera
«XUMHs», BUABI IEATEIBHOCTH MO IOJYYEHUIO HOBOI'O 3HAHMSA, €T0 MHTEPIPETALUH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLUSIX:

® [IPEACTABJICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBICHHUM IPUPOJIBI,

NOHMMaHuEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JacTH

COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOILEeH KyIbTYphl U MPAKTHYECKON

JeSITEeIbHOCTH YE€JIOBEKa B YCJIOBUSAX COBPEMEHHOIr0 00IIECTBa; TOHUMAaHUE MECTa

XUMHUH CPEU IPYIUX €CTECTBEHHBIX HAYK;

® BJIQJICHWE OCHOBAMU MTOHATUITHOTO anmnapara i CHMBOJINYECKOTO SI3bIKa XUMHHM TS
cocTaBlieHUs (OpPMYJI HEOPraHMYECKUX BEIIECTB, YPAaBHEHUM XUMHUYECKHUX
peaknuii (C OMOpoOM Ha ANrOpUTM Yy4EOHBIX NEWUCTBHIA);, BIAJACHHE OCHOBAMHU
xumuueckort HomeHkIaTypbl (IUPAC u TpuBuanbHON) U yMEHHUE UCIIOIB30BATh €€

JUISL pelieHus] yd4eOHO-TIO3HABATENbHBIX 33/7a4 C MOMOIIBIO YUYUTENs; YMEHUE

HCIIOJIb30BaTh MOJENU JJiI OOBSICHEHUS CTPOCHHS aTOMOB W MOJEKYJ I10

ITOPUTMY C OIOPOI HA ONPEIETICHHUS;

® [IPEACTABJICHUE O CHCTEME XMMUYECKUX 3HAHUM U YMEHHE C MOMOIIBIO YUUTENS

IPUMEHATh CUCTEMY XUMHWYECKUX 3HAHUU JUIsl YCTAHOBJICHUS B3aMMOCBS3EH

MEXKJy M3YYEHHBIM MATEPHUAIIOM W NPU MOJYYEHUM HOBBIX 3HAHUM, & TAaKXKE B

IpoIllecce BBIMOJHEHUS Y4E€OHBIX 3aJaHud U Npu paboTe C HCTOYHHKAMU

XUMUYECKON MH(POPMAIINH, KOTOPAst BKIIIOYAET:

BOKHEUIINE XUMHUYECKHUE ITOHATHUSA: XUMWUYECKHM DJIEMEHT, aroOM, MOJIEKYJIa,
BEIIECTBO, IIPOCTOE U CJIOKHOE BEIECTBO, OAHOPOAHAS U HEOJHOPOAHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJIIpHas MacChl, KOJWUYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIPHBI 00beM, OKCHJ, KHUCIOTa, OCHOBAaHME, COJb (CpelnHss),
XUMHUYECKAsl pPEaklus, pEaKUWH COCIAUHEHHUS, PEAKUHH PA3JIOKEHUS, PEAKINHU
3aMeIleHUs], PeaKI[uu 0OMeHa, TerIoBOM d(PPeKT peakinu, 3K30- U IHAOTEPMUUYECKUE
peakiuu, pacTBOP, MaccoBasi 10l XMMHUYECKOrO 3JIEMEHTA B COEAMHEHWH, MaccoBas
JI0JI1 M IPOLIEHTHAs! KOHLIEHTPALMs BELIECTBA B PACTBOPE, SAPO aTOMa, SJIEKTPUUECKAN
CJIOM aToMa, aToMHasg OpOUTadb, PaJUyC aroMa, BaJE€HTHOCTb, CTENEHb OKUCIICHUS,
XUMHYECKasl CBS3b, BJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAs W HEMOJSIpHAs KOBAJICHTHAs
CBsI3b, MOHHAs CBfA3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMUECKas pelleTKa (aToMHad,
MOHHAs, METa/UNIMYeCcKas, MOJEKYJISIpHas), WOH, KaTHUOH, AaHHWOH, DJEKTPOJIUT U HE
ANIEKTPOJIUT,  AJNEKTPOJIUTHUECKAas JAMCCOLMALMS, peakUud HMOHHOrO  OOMEHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKIMM, OKUCIUTEIb W  BOCCTAaHOBUTEID,
OKHCJIEHUE U BOCCTAaHOBJICHUE, 3JIEKTPOJIN3, XUMUUYECKOE PaBHOBECHE, OOpaTHMbIE U
HEOOpaTUMBbIE pPEAKIUU, CKOPOCTh XMMHUYECKOW pEaKIHH, KaTalu3aTop, MPeneibHO
nomyctumas konuentpanus (IT1K), koppo3ust MeTauioB, CIUIaBhbI;

OCHOBOIIOJIAraroIfe 3aKOHbI XMMHUH: 3aKOH COXpaHeHUs macchl, [lepuognyeckuit
3akoH /[[. V1. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajipo;

TEOPUM XHMHUHU: aTOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHUS IIIEKTPOIUTUUYECKON
JUCCOLMALINM, a TAK)KE INPEICTABICHHUS] O HAyYHBIX METOAAX ITO3HAHMS, B TOM YHCIIE



AKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METOAAX MCCIEIOBAHUS BEIIECTB U W3y4YCHUS
XUMHUYECKUX PEAKIINN;

® [IPEACTABJICHUE O MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX SJIEMEHTOB
(pamuyc aToma, 3JIEKTPOOTPHUIIATEIIBHOCTD), MPOCTBIX U CIIOKHBIX BEIIECTB OT
MOJIO’KEeHUSI A7IeMeHTOB B [leproandeckoii cucreMe (B MaJIbIX MEPUOAAX U IIIaBHBIX
MOJrPYNIAax) M JJICKTPOHHOTO CTPOCHUS aTroMa; yMEHHE OOBSCHATH CBA3b
MoJIOKeHUss  dyiemMeHta B llepuoguueckodl  cucTeMe€ € YUCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX AJIEMEHTOB (COCTaB U 3apsij
sapa, OOIee YUCIO JJIEKTPOHOB), paCHpeeICHUEM  DJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, Kadus U KaJIbIUS;
KJIaCCU(PUIIUPOBATh XUMUYECKUE DIJIEMEHTBHI C ONOpOM Ha OMNpeaecHUs
bu3YecKoro cMbiciia HUGPPOBBIX JAHHBIX MEPUOTUUECKON TAOIUIIBL;

® YMEHHE KJIaCCU(PHUITMPOBATH XUMHUYECKUE AIIEMEHTHI, HEOPTaHMUECKHUE BEIIECTBA U
XUMHYECKUE PEAKIIMU C ONOPOM HA CXEMBI; ONPEEIATh BAJIEHTHOCTh U CTENEHb
OKUCJIEHUSI XHMHWYECKHX DJJEMEHTOB, BHJ XHMHUYECKOHM CBS3M U THUI
KPUCTAIUIMYECKOW CTPYKTYpPbl B COEAMHEHMSIX, 3apsij] UOHA, XapaKTep Cpeabl B
BOJIHBIX PAaCTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM ), OKHCIIUTEIb U BOCCTAHOBUTEIIb
10 AJITOPUTMY YI€OHBIX JICHCTBHIA;

® YMEHHME XapaKTepU3oBaTh C OMOPOM Ha cxemy (GU3MUECKHME M XUMHUYECKUE
CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPOI, 030H, BOJOPO, I'paduT, aiMa3, KpeMHUH,
azoT, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMi, MarHui, KaJbIMi, AIFOMUHUM, KEJIe30)
U CIOXKHBIX BEHIECTB, B TOM YHCJIE HMX BOJHBIX PACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCHIBI U TUIApPOKCcHAbl MeTauioB [ - 1A rpymnm,
amomunug, meau (II), nmuka, xenesa (II u II), oxcuasr yraepoga (II u 1V),
kpemuusa (IV), azora u ¢pocdopa (III u V), cepst (IV u VI), cepuucras, cepHas,
a30THUCTasl, a30THasA, QocdopHas, yrojabHasi, KpEeMHHUEBAs KUCIOTa M HUX COJIN);
OMUCHIBaTh C OMOPOM Ha IJIAaH U KJIKOYEBBIE CJIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
MoCJIe MPeABApUTEIHLHOI0 aHaJU3a TMOJ PYKOBOICTBOM II€/Iarora, NpuMeHEHHUe
BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh IMPOTEKAHUSI XUMHUYECKUX
NpPEBpPALICHUN B PA3JIUYHBIX YCJIOBHUSAX, BJIUSHHE BEHUIECTB M XHUMHUYECKHUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOUIYIO IPUPOIHYIO CPENY;

® YMEHHE COCTaBIsITh MO O00pa3lly, CXeMme, alropuTMy Y4eOHBIX JeHCTBUMI
MOJIEKYJISIDHBIE U MOHHBIE YPAaBHEHUSI peakiuid (B TOM YHCIIC PEaKIUid MOHHOTO
OOME€HAa W OKHUCIHUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIUN), HWILTIOCTPUPYIOIIUX
XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB / TPYII HEOPraHUYECKUX BEIECTB, a
TaK>Ke MOJITBEPKIAIOIINX FT€HETUYECKYIO B3aUMOCBSI3b MEXy HUMU;

® YMEHUE BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUM, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAaCTBOpPE, KOJUYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB ¢
ormopoil Ha o6mme (OpMyJbl; YMEHHUE MPOBOJAUTHL PACUEThl IO YpaBHEHUSIM
XUMUUYECKUX pEeaKIuid U HaXOJUTh KOJUYECTBO BEIECTBA, OOBEM U MacCy
peareHToOB WM IMPOJYKTOB PEaKIIMU C OMOpPOM Ha oOpaszell, alrOPUTM Y4EOHBIX
JICHCTBUM;



® BJAJICHHUE OCHOBHBIMU METOJIaMH HAyYHOTO MO3HaHUA (HaOJt0/IeHe, U3MEpPEHUE,

AKCIIEPUMEHT, MOJICTTUPOBAHNE) TIPY U3YICHUH BEIICCTB U XUMHUYCCKUX SBJICHUH C

OIOPO Ha AITOPUTM yUEOHBIX ACHCTBUI; YMEHHE CPOPMYIUPOBATH NPOOIEMY U

MPEJJIOKUTH MYTH €€ PELISHUs C TOMOIIBIO TIeJarora; 3HaHue OCHOB O€30IMacHOMN

paboOThl ¢ XUMUYECKUMH BEIICCTBAMH, XUMHYECKOW MOCYA0W W JTaOOPaTOPHBIM

000opyI0BaHUEM;

® HAIMYME MPAKTHYCCKUX HABBIKOB IUIAHUPOBAHMS W OCYIICCTBICHUS CJICTYIOITUX

XUMUYECKUX HKCTIEPUMEHTOB T0/I PYKOBOJCTBOM YUUTENSI C 0OCYXK/IEHUEM TJIaHa

paboOTHI MK COCTABJICHUEM TAOJIHIIBI:

U3YYCHHE U ONTMCaHKUE (PU3NICCKUX CBOWCTB BEIIIECTB;

03HAKOMJICHHE ¢ PU3HMYCCKUMHU U XUMUYECKUMH SIBIICHUSMU;

OTTBITHI, MJUTFOCTPUPYIOIIHE MMPU3HAKU POTEKAHHUS XUMHUECKUX PEAKITUI;

M3y4eHHUE CIIOCOOOB pa3/ieJICHUs] CMECeH;

MOJIYY€HHE KUCIIOPO/Ia U U3YICHHUE €TO CBOWCTB;

MOJIy4€HHUE BOAOPO/Ia U U3YyUEHUE €TI0 CBOMCTB;

MOJIYYE€HHE YTIJICKUCIIOrO Ta3a U U3y4eHNE €r0 CBOMCTB;

MOJIy4eHUE aMMHaKa U U3yUYE€HHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIICHHOW MaCCOBOM JOJIE PACTBOPEHHOIO
BEIIIECTBA;

UCCJICIOBAaHUE ¥ OMNHUCAaHHE CBOMCTB HEOPraHUYECKHX BEIHIECTB Pa3IUYHBIX
KJIACCOB;

IpUMEHEHUE UHANKATOPOB (JIaKMYyca, MEeTUJIopaHka u ¢peHondranenna) s
OTIPE/ICIICHHSI XapaKTepa CPe/Ibl B paCTBOpPaX KHUCIIOT U IIEJI0UeH;

U3YUYCHHE B3aUMOJEHCTBUS KHUCIOT C MeTajllaMd, OKCHUJIaMU METAaJUIOB,
pPacTBOPMMBIMU U HEPACTBOPUMBIMUA OCHOBAHHSIMU, COJISIMH,

MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOT'O METaJlia APYTUM U3 PACTBOPA COJIH;

uccieoBanue aM(pOTEPHBIX CBOMCTB THIPOKCUIOB A TFOMUHHUS U ITUHKA;

pEIICHHE  AKCIICPUMEHTAILHBIX  3a7ad 1o TeMe  «OCHOBHBIE — KJIACCHI
HEOPTaHMYECKUX COCTUHEHUI;

pelIeHre  DKCIEePUMEHTAJIbHBIX  3a7a4 M0 TeMe  «DJIEKTPOJUTHYECKas
JTUCCOLIMALIUS»;

pEIIeHne SKCIEPUMEHTATBHBIX 3a7ad 1Mo Teme «BaxHehIme HeMeTaulhl U UX
COCITMHEHUS Y,

pellIeHNEe SKCIIEPUMEHTANILHBIX 3a/1a4 110 TeMe «BakHelne MeTaisl U uxX
COCITUHEHUSY,

XUMUYECKUE IKCIIEPUMEHTHI, MILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS PEaKIUi
HOHHOT0 OOMEHa;

KaueCTBEHHBIE PEAKIIMU Ha TPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX UOHBI: XJIOPU/I-
, Opomu-, Hou -, cynbdart-, pocdar-, kKapOoOHAT-, CUIMKAT-AaHUOHBI, THIPOKCHI-UOHBI,
KaTUOHBI aMMOHUSI, MarHusl, Kaablusl, aTIOMUHUS, JKee3a (2+) uxenesa (3+), menu (2+),
IIUHKA,

YMEHHE TIPEICTABIIATh PE3yJNbTAaThl JKCIEpUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPaUKOB M TAOJIUI] U BBISBISATH YMIIMPHUECKUE 3aKOHOMEPHOCTH;



e BJIAJICHUE [TPaBHIIaMU O€3011aCHOT0 OOpAILlEHNUs C BELIECTBAMHU, UCIIOIb3YEMBIMU B
MOBCETHEBHOM JKM3HM, a Tak)Ke MpaBUJIAMH TOBEACHHS B IIENAX COEPEKEHUS
3I0POBBSl M OKPY)KAIOIIEH MPUPOJHOW Cpeibl; OHMMaHWEe Bpeaa (OMacHOCTH)
BO3/ICHCTBUS Ha >KMBBIE OPraHU3MBbI OIPEJEICHHBIX BELIECTB, a TaKKe CIOCOOOB
YMEHBIIICHUSI W TPEAOTBPALIEHUS WX BPEIHOTO BO3ACHCTBUS; MOHUMAHHE
3HAYEHUs )KUPOB, OEJIKOB, YIIIEBOJIOB JIJIsl OPraHU3Ma YEJIOBEKa;

® BIAJICHUE OCHOBaMH XHWMHUYECKOM TPAaMOTHOCTH, BKIIOYAIOIIEH YyMEHHE
IPaBUJILHO HCIOJB30BaTh M3YYEHHBbIE BEIECTBA M MaTepHalibl (B TOM YHCIE,
MUHEpaJbHbIE YHOOpEHHUs, METaulbl W CIUIaBbl, MPOAYKTHI MepepaboTKu
IPUPOIHBIX HCTOYHUKOB YIIIE€BOJOPOJIOB (YIJisi, HPUPOJHOIO ra3a, HeTH) B OBITY,
CeIbCKOM  XO3HCTBE, Ha MPOU3BOJACTBE, YMEHHE MPHUBOIUTH IPUMEPHI
NIPaBUIILHOTO MCIIOJIb30BaHUS U3YYCHHBIX BEIIECTB M MaTEPUAIOB;

® YMEHHE YCTAHABIIMBATh CBSI3U MEXIY PEaJbHO HAOII0JAeMBIMU XUMUYECKUMU
ABJICHUSIMU U IPOLIECCAMU, MPOUCXOASAIINMH B MAKPO- U MUKPOMHUPE, OOBSICHSTD
MPUYMHBI MHOT00Opa3usi BEUIECTB; YMEHHE MHTETPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSIMHU JPYTUX Y4€OHBIX MPEIMETOB C MOMOIIBIO MEarora;

e mpejicTaBlieHHE O cdepax MNpodecCHOHANBHON AESITEIbHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBaHHBIMU Ha JOCTHIKCHMSIX
XMMHMUYECKON HayKH; HaJlM4yue OIbITa pabOThl C pPa3IMYHbIMM HCTOYHUKAMHU
uHpopMalMuu 1O XUMUM  (HAY4HO-TIOMYJIIpHAs  JIMTEpaTypa,  CJIOBApH,
CHPaBOYHHUKHU, MHTEPHET-PECYPCHI) C OMOPON HA AITOPUTM: YMEHHE OOBEKTUBHO
OLIEHMBaTh HMH(pOpPMAIMIO O BEIIECTBAX, HUX MPEBPALIECHUSAX U IPAKTUYECKOM
MIPUMEHEHHH.

TpeOoBaHusi K MpeIMETHLIM Pe3yJbTATAM OCBOCHUS Y4eOHOro0 mpeaMeTa
«Xumus», pacnpeejaeHHble 10 rogaM 00y4eHust

PesynpTaTel 1m0 romamM GOPMYIMPYIOTCS IO TPUHIMIY T00aBJICHUS HOBBIX
pe3yabTaTOB OT rojia K roay, YK€ Ha3BaHHbIC B MPEIBIAYIIMX T0Jlax MO3UIMU, KaK
PaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS,, HO YYUTHIBAIOTCS (PE3yJbTaThl OUEPETHOIO Tojia
0 YMOJYAHUIO BKIIFOYAIOT PE3YIIbTAThI MPEABITYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHUX TMOHITHA: aTroM, MOJEKYyJa,
XUMHYECKHIA 3JIEMEHT, IMPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJTHOPOJHAsS), BAJCHTHOCTh, OTHOCHUTENbHAs aTOMHas M MOJIEKYJIsIpHas Macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIpHASI Macca, MaccoBasi JOJIsI XUMHUYECKOTO JIEMECHTA
B COCIWHEHUH, MOJSPHBIH 00BEM, OKCHI, KHCJIOTa, OCHOBAaHHE, COJIb,
DNEKMPOOMPUYAMENLHOCTIL?, CTCTICHb  OKHCIICHHUS,  XHMHYECKas  peaKIus,
KJaccuUKaIMs peakluil: peakluyd COCIUHEHUS, PEaKIUU Pa3IoKEeHUs, pPEaKIuu
3aMeNIeHUs, PeaKIu 0OMEHa, IK30- U IHAOTEPMUUECKUE PEAKIINU; Menio6ou 3ggexm
peaxyuu, SIAPO aToMa, dIEKTPOHHBIA CIIOW aToMa, aTOMHas opOWTanb, paguyc aroma,
XUMUYECKasl CBSI3b, MOJISIPHASI M HETOJISIpHAs KOBAJIEHTHAsI CBSI3b, MOHHAS CBS3b, MOH,

23 11eck U manee KypcuBOM 0003HAYAIOTCS INTAHUPYEMBIE IPEAMETHBIE PE3YIBTATHL, KOTOPHIE MOTYT OBITh IIOTEHIHATEHO
nocTurHyTH oOydatomumcs ¢ 3[1P, HO He SBISFOTCS 00s3aTeTbHBIM.



KaTUOH, aHWUOH, PAacTBOpP, MaccoBas JOJis BellecTBa (MPOIEHTHAs KOHILIEHTpaIus) B
pacTBope;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHHM (cM. m. 1) u
IPUMEHSATH 3TU MOHATHS IIPU ONMCAHUM BELIECTB U X IIPEBPALLCHHIA;

UCIIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY [IJISl COCTaBJICHHS (OPMYIN BEILECTB,
MOJIEKYJIIPHBIX YPaBHEHUM XUMUYECKUX PEAKIIM, 3JIEKTPOHHOr0 OanaHca;

OIpeNEesTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOPOM Ha ONpelesieHUs, B TOM
YUCJIE CTPYKTYPUPOBAaHHBIE; IPUHAUIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
COCIMHEHUN 10 QopMysiaM; BHJ XUMHUYECKON CBSI3M (KOBaJEHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

UMETh IMPEACTABIEHUE O CUCTEME XUMHWYECKHUX 3HAHWWA, YMETh C IOMOILBIO
YUUTEI MPUMEHSITh CUCTEMY XMMHMUYECKHUX 3HAHMM, U1l YCTAHOBJICHUS B3aUMOCBS3U
MEXAY M3YyYEHHBIM MaTEpPUAJIOM U IMPH MOJIyYCHUH HOBBIX 3HAHUH, a Takke Mpu padoTe
C HUCTOYHMKAMU XUMH4YecKOol wuH(popmanuu. OpUEHTUPOBATHCS B TMOHATUSAX H
ONepupoBaTh MU HA OA30BOM YPOBHE, IPUMEHSTH NP BHIMOJIHEHUN Y4E€OHBIX 3a/laHUN
Y pElIeHUH PacUeTHBIX 33Ja4 C OMOPOW Ha aIrOpUTM YYEOHBIX ACHCTBUI H3yYEHHBIE
3aKOHBI U TEOPHUH: 3aKOH coxpaHeHus Maccol, Ilepnonnuecknii 3akon J1.11. Menneneesa,
3aKOH NOCMOSIHCMBA COCMABA, 3aKOH ABOragpo; aTOMHO-MOJIEKYJSIpHAs TEOPHS.
CooTHOCUTH 0003HayYeHUs, KOTOpble uUMeroTca B Tabimuue «llepmonnueckas cucrema
xumMudeckux snemeHToB J[. 1. MenzeneeBa) ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] sA1pa, OOILIee YUCIO AJIEKTPOHOB U
pacnpeneneHre ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJaccu(puIUpoBaTh XMMUYECKHE DIIEMEHTBI; HEOPraHMYECKHE BELIECTBA;
XUMUYECKHE PEaKIUHU (II0 YMCIy M COCTaBY YYacCTBYIOIIMX B PEAKLIUU BEIIECTB, IO
TEMI0BOMY 3P QeKTy, M0 U3MEHEHUIO CTEIIEHH OKUCICHUS XMMUYECKHX 3JIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIINE XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX
KJIACCOB,  MOATBEpXKJas  ONUCAaHUE MpUMEPAMH  MOJEKYJSIPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN C OMIOPOX HA CXEMBI;

IIPOTHO3UPOBATH CBOKCTBA BEILIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOXXHOCTH IPOTEKAHUSI XMMUYECKHUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSAX I1OCIE
MIPEBAPUTEIHLHOTO 00CYXKACHUS C TIEAAroroM;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJEKYISPHYIO M MOJISIDHYKO MAacChl BEILIECTB;
MacCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa MO (opMylie COSAUHEHHS; MACCOBYIO JOJIO
BEIIIECTBA B pPAacTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHYECKOM pEaKkUuu C
OMOPOH Ha aNTOPUTM;

IPUMEHSATH OCHOBHBIE ONEPAL[MU MBICIIUTEIbHON ACSITENBbHOCTA — AHATU3 U

CHUHTC3, CPAaBHCHUC, O606HICHI/I€,CI/ICTeMaTI/IBaI_II/IH, KJIaCCI/I(i)HKaHH}I, BBISIBJICHHC
IMPUYNHHO-CICACTBCHHBIX CBsI3CU — HJIA U3Yy4CHHUA CBOMCTB BCIICCTB N XUMHNYCCKHNX
pCaKHHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHHA — Ha6J'IIOI[CHI/IC, HN3MCPCHHC,

MOJIETUPOBAHUE, IKCIIEPUMEHT (PeaibHblil U MbICTIeHHbll) IO PYKOBOACTBOM Ie/1arora,
CJIEIOBATh MIPaBUIIaM MOJIb30BAHUSI XUMHUUYECKON MOCYA0M U TaOOpaTOPHBIM
000py/10BaHMEM, a TAK)KE MpPaBUIaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBHHU C



WHCTPYKIUSIMHU TIO BBITTOJIHCHUIO JTa00PATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYECHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIMIECTB (BOJOpPOAA W KHUCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM J0JIEd PACTBOPEHHOIO BEUIECTBA; INIAHUPOBATh U
MPOBOJIUTh XUMHUYECKHUE HKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHUCIIOT C TIOMOIIBI0O MHAMKATOPOB (Jlakmyc, (eHondTaaernt, METUJIOpaHXk U 1Ip.),
MOATBEPXKIAONIUX KAYECTBEHHBIM COCTaB HEOPTraHWYECKUX BEIIECTB (KAYECTBEHHbIC
peaxkiuy Ha UOHBI) TTO/I PyKOBOJICTBOM Tearora.

9 KITIACC

PacKpbhIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX MOHATHN: XUMUYECKUU JJIEMEHT,
aToM, MOJEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJOKHOE BEUIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKUCIEHUS, XUMHUUYECKas pPEaKus,
XUMUYECKasl CBSI3b, Menniosol 3¢ghgekm peakyuu,MOib, MOJSPHBIA 00BEM, PacTBOD;
AJIEKTPOJIUTHI, HEANEKTPOJIUTHI, JICKTPOJUTHYECKAsT AUCCOLIMALIUS, PEAKIIMM HOHHOIO
oOMeHa, KaTanuz3aTop, Xumuieckoe pagHosecue, oopamumole U Heobpamumvle peaxKyuu,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH, OKUCIUTEND, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJUTOTpOmnus, aM(OTEpPHOCTh, XMMHUYECKas CBSI3b (KOBaJICHTHas,
WOHHAs, METAJUIMYEcKas), KpUCTAJUIMUECKasi pPEHIETKa, KOppo3us Memailos, CHIa8bl;
CKOpOCMb  XUuMUudeckou peaxyuu, TpenenbHo nponmyctumas koHueHtpauus (ITIK)
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX MOHATHM (cM. T. 1) u
MIPUMEHSTh 3TU MOHSATHS MIPU ONKMCAHUU BEUIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMK Pe3yIbTaTOB HAOIIIOICHUH,
cocTaBieHUs (POpMyJ BEHIECTB U YPAaBHEHUN XMUMHUYECKUX PEAKIMH, 3alUCHU JTAaHHBIX
ycnoBuii 3ana4. Mcnonbs3oBate 0003HaueHus, uMmerornirecs B [lepuoandeckoit cucreme u
Ta0JIMIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHI U COJICH B BOJIC VISl BHITIOTHCHUS 38 1aHUM.
OTpEJICATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO0 COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COEIMHEHUI C OMIOPOI Ha ONPEETCHUS, B TOM YHUCIIE CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKON CBsI3W (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX; 3aps]l MOHA IO XMUMHUYECKOW (opMyse; XapaKTep cpeabl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun KpUCmaiiudeckou peueémku KOHKPEemHOo20
geujecmeda,

packpbiBaTb  cmbicn  llepmogmueckoro 3akona .M. MeHnneneeBa wu
JIEMOHCTPUPOBATH €0 TOHUMAHUE: ONUCHIBAMb U XAPAKMePU306ams TAOINYHYIO (HopMy
[lepuoanyeckoit CUCTEMBbl XUMUUYECKUX DJIEMEHTOB: pa3inyaTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnma)y u «nobouynas nonarpynma (b-rpymma)», manbie u Oonbliue
NEPUOIBL;, COOMHOCUMb 0003HAUCHHUSI, KOTOPhIE UMEIOTCSI B IEPUOJUYECKON TabuIle, C
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHUX SJIEMEHTOB (COCTaB U
3apsj Aapa, o0IIee YUCIOo 3JIEKTPOHOB U PACIPEACIIEHUE UX MO JIEKTPOHHBIM CIIOSIM);
00bsCHAMDb O0TUE 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMUYECKHUX DJIEMEHTOB U U X
COCIMHEHUH B Mpejenax MaJIbIX MEePUOIO0B U IIABHBIX MOATPYIN ¢ YUETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUYECKHE DJEMEHTHI, HEOPraHWYECKHE BEIECTBa;



XUMUYECKUE peakiuu (10 YUCIYy M COCTaBY Y4YacCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TEMI0BOMY 3P dEeKTy, 0 U3MEHEHUIO CTENEHEeW OKUCIECHUS XUMUYECKUX DJIEMEHTOB) C
OMOPOW HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U ClieU(PUUECKue XUMUUYECKUE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPK/Iasl OMKCAHUE MPUMEPAMH MOJIEKYJISPHBIX U
VOHHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUNA C ONTIOPOU HA CXEMBI;

COCTaBJISITh YPAaBHEHUS BJEKTPOJIUTHYECKONW AUCCOLMALMU KHCIIOT, LIEJIOoYed U
COJICH; TOJIHBbIE W COKpalIEHHbIE YPABHEHMS PEAKIIUM HOHHOTO OOMEHA; ypaBHEHUS
peaxkuuii, TOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKOW CBSA3U MEXK]y BEIECTBAMMU
Pa3IMYHbBIX KJIACCOB;

pacKpbIBaTh CYILIHOCTh OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajlaHCca dTUX PEaKIIUi;

MIPOrHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOECHHUS;
BO3MOXXHOCTH TPOTEKAHUSI XMMHMUYECKHX IMPEBpAIICHU TMocie MpelBapUTesIbHOIO
00CYXXJICHUS C TIEeIaroroM;

BBIUMCIISATh OTHOCHUTEJIbHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJII0 XHUMHUYECKOT0 3JeMeHTa 1o (opMmysie COSAUHEHHUS; MAaCCOBYIO OO
BEIIECTBA B PACTBOPE; MPOBOJIUTH PACYETHI MO YPAaBHEHUIO XMMHUYECKOW pPEaKIUU C
OTIOPOI Ha aJTOPUTM;

CJIeIOBaTh IMpaBWJIaM TMOJb30BAaHUA XUMUYECKON MOCYyIoN U J1abopaTopHBIM
0o0Opy/0BaHHEM, a TaKKe€ IpaBUjaM OOpalIeHUs C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIIMSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U
coOMpaHnio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTJIEKUCIIOTO ra3a);

POBOJIUTh PEAKIUM, TOATBEPXKIAIOIINE KAueCTBEHHBIM COCTaB pa3IMYHBIX
BEIIECTB: PACIO3HABaTh OMBITHBIM NYyTEM XJIOpUA- OpoMua-, WOAHMI-, KapOOHaT-,
docdar-, cuimkar-, cylibQar-, THIAPOKCU-UOHBI, KATUOHBI aMMOHUS U HOHBI U3Y4E€HHBIX
METaJUIOB, IPUCYTCTBYIOUIUE B BOJIHBIX pACTBOPAX HEOPTAHUYECKHUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIl€PAlliH MBICIUTEIbHON AEATEIbHOCTH — AHAJIU3 U CUHTES,
CpaBHEHHUE, 0000IIEHNE, CHCTEMATHU3AIUIO, BhISIBJICHUE TPUYMHHO-CIIC/ICTBEHHBIX CBSI3ei
— JIJIS1 UBYYE€HUS] CBOMCTB BELIECTB U XUMHUYECKHUX PEAKIIHI; €CTECTBEHHO-HAYYHbBIE METOIbI
MO3HAHUS — HAOJNIO/IEHUE, U3MEPEHUE, MOJICIUPOBAHHUE, IKCIEPUMEHT (peajbHbIA U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJMYECTBO YACOB, OTBOJIUMBIX HA OCBOEHUE KAXKI0M TeMbI y4eOHOro nmpeameTa « XUMUs»
[TpumepHON ananTUpPOBaHHOW OCHOBHOW OOpa30oBaTENbHOW MpPOrpaMMbl OCHOBHOrO 00IIero oOpa3oBaHUsl OOydaronuxcs ¢
3aJIEP’KKOM TICUXUYECKOTO Pa3BUTHS, B I[€JIOM COBIIQJAIOT C COOTBETCTBYIONIUM paszzenoM [IpumepHoil paboueili mporpamMmsl
yaeOHOro npeamera «XUMus» OCHOBHOM 00pa3oBaTesIbHOM ITPOrpaMMbl OCHOBHOT'O 00111ero o0pa3oBanus. [Ipu atom Opranuzanus
BIIpaBE€ CaMa BHOCHTh HW3MEHEHHUS B COJIEp)KAHME M paclpejielieHue y4eOHOro wmarepualia Mo rojaM oOOydeHus, B
MOCJIEIOBATENbHOCTh U3YYEHHS] TEM U KOJUYECTBO YAaCOB HAa OCBOEHHUE KaXKJOM TEMBI, OINpENEICHNE OpPraHUu3alMOHHBIX (HopM
oO0yuenuss u T.. OOOCHOBAaHHOCTh JAHHBIX M3MEHEHMH ompejensercs BblOpaHHbIM oOpa3oBaTenbHOM opraHuzanueit YMK,
UHANBUAYATbHBIMA TICUXO(PHU3UYECKUMU OCOOCHHOCTSIMH KOHKpETHbIX oOydwarommxcsi ¢ 3I[IP, cTeneHpl0 OCBOGHHOCTH HMH
y4€OHBIX T€M, pEKOMEHJAMSIMH 110 OTOOPY M aJaNnTalky y4eOHOro MaTepuaia o XUMHUH, IpecTaBlIeHHbIMU B [losicHUTE IbHOM
3aIUCKE.

[Ipennmaraem 2 BapuaHTa MPUMEPHOTO TEMATUYECKOro IIaHUpoBaHMs i oOydarommiicst ¢ 3I1P: mepBblil npeanoaraer
OCBOEHHE IIPOrpaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIacce.

1- ¥ BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KUIACC

(2 4 B HEneNt0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

anMeprle TeéMbl, OcHoBHOE coaepikaHue OCHOBHble BUAbI AeATeNIbHOCTU
pacKpblBaloLmne gaHHbIN pasgen obyuatowmxca

nporpammol,
W KONIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

Pa3neu 1.IlepBonayanbHble XuMuyeckue moHs Tusi (20 u)



Tema 1. XuMusi — BakHas
06J1aCTh €CTECTBO3HAHUA U
NMPaKTUYECKOH JesTeJTbHOCTH
YyeJiIoBeKa

(54

[IpeameT XUMUU. Po/1b XUMUU 8 HCU3HU Ye108eKa. Xumusl 8
cucmeme Hayk. Memoduvl hO3HAHUS 8 XUMUU.

Tena v BemectBa. PrU3nyecKre CBOMCTBA BeleCTB. ATperaTHoe
cocTosiHHe BelecTB. YucThle BelecTBa U cMecH. Coco6bl
pa3genieHus cMeceil. PusnvecKkre U XUMHUYECKU e SBJIEHUS.
[Ipu3HaAKU U YCJIOBUs NPOTEKAHUSI XUMUYECKUX PeaKkil.
3HaKOMCTBO C TpaBUJIaMU 6€30MaCHOCTU ¥ MPUEMaMU PaboThI B
XUMUYECKOH JTabopaTOPUH.

JleMoHCcTpanuu

1. JJabopaTopHOe 060pyZ0BaHHE.

2. Pa3nuy4Hble BU/Ibl XMMUYECKOM [1OCY ABI.

3. O6pasubl BeLeCTB.

4. Cioco6bl pasgeneHus cMecet (puabTpoBaHMe, BoIIapUBaHUE,
JUCTUIALUA, XpoMaTorpadus).

JlaGopaTopHbIe U IpaKTU4YeCKHe padoThl

JlabopamopHble onblimbi:

OnucaHve pU3NYECKUX CBOMCTB BELIECTB.

PazfiesieHre CMeCH C IOMOIIbI0 MarHUTa.

IIpakmuyeckue pabomul:

Ne 1. JlJabopaTopHOe 060pyZ0OBaHHE U HPUEMBI PAGOTHI C HUM.
[IpaBusa 6e3onacHOM paboThl B XUMHYECKOH JJTaBOpaTOPHH.
Ne 2. OuncTKa 3arpA3HeHHON NoBapeHHOM conn

PackpbIBaTh CMBIC/I U3y4YaeMbIX IOHSATHH C IOMOLIBIO NTeJjarora.

PackpbIBaTh po/ib XUMHUU B IPUPO/ie U XKU3HU YeJI0BEKa, eé CBSA3b C JPyTUMHU
HayKaMH.

PaziMyaTh YMCTHIE BEIECTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHbIE CMECH;

PazsnnyaTh Ppusnyeckre U XMMHUYECKHe SIBJEHHUs C OTIOPOM Ha onpesiesIeHHsl.

OnpezenaTh NPU3HAKK XUMHUYECKHUX PEaKIMH U YCJIOBUS UX TPOTEKAHUS.

Criej0BaTh NpaBUJIaM N0J1b30BaHHS XUMUUECKOM NOCYyZ0H U J1ab0paTOPHBIM
o6opyZi0BaHKEM, a TAKXKe IPaBUJIaM 06 paleHNs] C XMMUYECKUMH Bellje-CTBaMHU
B COOTBETCTBUU C MHCTPYKLHMSIMH II0 BBINOJHEHHUIO TPAKTUYECKUX PaboT Mo,
KOHTpOJIEM Nefiarora.

[l1aHMpOBaTh U MPOBOJUTD XMMHUUECKHH S3KCIEPUMEHT 110 U3Y4YEHHUIO U
OINMCaHUI0 PU3NYECKUX CBOHCTB BELECTB, CIIOCO60B pa3feseHUs cCMecel
BELIECTB 110/, PYKOBOACTBOM IeAarora ¢ 06Cy>KJeHHeM IJ1aHa paboThl.

Hcrosb30BaTh NpH BbINOJHEHUH y4eOHbIX 33JaHUH U B poliecce
UCCJIEI0BATENbCKOH 1eATEIbHOCTH HAYYHO-NIOMYJIIPHY0 JIUTEPATYPY
XMUMHYECKOT0 COZEePXKaH U1, CIPABOYHbIE MaTepHasbl, pecypchl MHTEpHETA 1O/
PYKOBOZCTBOM Iefiarora.

BbicTpanBaTh pa3BEPHYThIE NHCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOI HA
MHGOPMaIHIO U3 yYeOHMKA U CIPABOYHbBIX MaTEPHUaIOB, FPAMOTHO
MCI0JIb30BaTh M3y4YeHHbIH NOHATHIHBIN annapaT Kypca XMMUH



Tema 2. BemecTBa
U XUMHYeCKHE peaKIuu
(154)

ATOMBI M MoJsIeKyJIbl. XUMUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIbI)
XUMHUYECKHUX 3J1eMeHTOB. [IpocThle U C/10KHBIEe BelllecTBa.
ATOMHO-MOJIEKYJIIPHOE YUEHUeE.

Xumunyeckas popmy.ia. BaleHTHOCTb aTOMOB XMMUYECKUX
3JIEMEHTOB. 3aKOH NOCMOSIHCMBA cocmasa 8ewecms.
OTHocuTenbHas aToMHas Macca. OTHOCUTeIbHAs MOJIEKYIsIpHAst
Macca. MaccoBas 10J11 XUMHUY€eCKOT0 3JIeMeHTa B COe/JUHEHUH.
dursnyeckre U XMMUYeCKH e IBJIEHUS. XUMHUYeCKast peaKIiusl.
[IpU3HaKu U YCJIOBUS NPOTEKAHUSI XUMUYECKUX peaKLIUH.
XuMH4ecKue ypaBHEHHUS.

Tunbl XMMHUYeCcKUX peakni (coeJuHEeHUs], Pa3/I0oKeH s,
3aMelleHus], 06MeHa).

3aKOH COXpaHeHHUs MacChl BELeCTB.

M. B. /lomoHoC08 — yuéHblii-3HYUuK10neducm.

[emoHcTpauum

dusnyeckue siBieHUs (pacTUpaHUe caxapa B CTYIIKe, KUTIEHHE U
KOH/IeHCalusl BOJbI U T. [1.).

XuMHuYecKue siBJieHUs (TopeHre CBeuH, pa3/ioKeHHe caxapa,
B3aUMO/JeHCTBHE CEPHOM KUCJIOTHI C XJI0PUJ0M Gapus,
pazsioxkeHue ruapokcuaa meau (1), B3auMojelicTBre xKesesa ¢
cepoy, B3auMo/ielcTBHe KeJie3a ¢ pacTBopoM costu megu(11)).
OmnbIT, LJIIOCTPUPYIOLUIUH 3aKOH COXPaHEHHUSsI MacChl.

NabopartopHbie U NnpakTuyeckne paboTbl

JlabopamopHble onblimbi:

[IpuMeph! GU3NUECKUX sIBJIEHUH (TJ1aBJIeHUE BOCKA, TassHUE
JbJa).

[IpuMepbl XUMUYECKUX SABJIEHHH (TpOKaJIMBaHUE MeTHOU
MPOBOJIOKH, B3aUMO/JIeMCTBUE MeJia C KUCJIOTOMH).

Mopenu aTOMOB ¥ MOJIEKY T

MpakTnyeckas pabota No3 Mpu3HaKM NPOTEKAHMA XMMUYECKNX
peakuui

BbiyucneHus

— OTHOCUTEJIbHOW MOJIEKYJIAPHOM MacChl BEILLeCTB;

— MacCcOBOU JJ0JTM XMMUYECKOT0 3JIeMeHTA 0 popmy.Jie
CoeINHEHUS.

[IpUMeHATb eCTeCTBEHHO-HAyYHble MEeTO/bI T03HAHUS (B TOM yHCIe
HabJIloZieHre, MO/leJIMpOBaH1e, 3KCIIEPUMEHT) K OCHOBHbIE Ollepariy
MBIC/IUTEJIbHOM JlesITeJIbHOCTH (CpaBHeHMe, KiaccubuKalus) s U3ydeHus
BellleCTB ¥ XMMHUeCKHUX pPeaKLMi C ONOpOH Ha aJITOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/I U3yYaeMbIX TOHATHUH U 3aKOHOB U TPUMEHSITh 3TH MOHATHUS
IIpY ONMCAaHUU CBOMCTB BellleCTB M UX IpeBpallleHUH € ONIOpOH Ha IJIaH U
KJII0ueBble C/I0Ba.

PasnnyaTth dusnveckue U XUMHAYECKUE SIBJIEHHU S, 00'bSICHATD UX CYIIHOCTb C TOYKH
3peHHs aTOMHO-MOJIEKYJIIPHOTO YYeHHSI C OOPOH Ha ONpesiesIeHHs U CXEMBI.

OnpefiesITh NPU3HAKU XUMHUYECKUX pPeaKL[UH, yCI0BUSA UX IPOTEeKaHHUsL.

OGBSACHATD CYI[HOCTb PU3NYECKUX U XUMUYECKHX SIBJIEHUH C TOUKH 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHHs C UCNOJb30BaHUEM BU3YalbHOM OMNOPHI.

KnaccuduruupoBaTb xMMU4ecKre peakliMH (110 YUCIY U COCTABY pearupyoumx 1
06pasyIIMXCcs BEIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBsaTb GOPMyJibl GMHAPHBIX BEleCTB 10 BaJIEHTHOCTU U ONpefiesIsiTh
BaJIEHTHOCTH 110 pOpMyJiaM BELECTB C ONOPOU Ha aJITOPUTM yueOHbBIX
nerCcTBUM.

PaccTaBasTh k03pdULHEHTHI B YPaBHEHHUSIX XUMHUYECKUX PEAKIIUI € OIOPOM Ha
JIFOPUTM y4e6HBIX JeHCTBUH.

Crie0BaTh NpaBUJIaM M10J1b30BaHUS XUMUUECKOM NOCYyZ0H U J1ab0paTOPHBIM
060pyI0BaHKEM, A TAKXKe NPABUJIaM 06 pallleHHsI C Bel[eCTBaMH B COOTBETCTBUU
C MHCTPYKLHUSMHU 10 BBINOJTHEHHUIO J1a60paTOPHBIX XUMHUYECKUX ONBITOB IO/,
KOHTpOJIEM NleJiarora.

HWcnosp30BaTh Ny BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B ITpoLiecce
HCCJIeIOBATENbCKOMN e Te/IbHOCTH
Hay4YHO-TOMyJISIPHY 0 IUTePaTypy XMMUUECKOT0 COJleP>KaHu ], CIPaBOYHble
MaTepHasbl, pecypchl MHTepHeTa MoJ; pyKOBOACTBOM Iefjarora.

BricTparBaTh pa3BEépHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOU Ha
MHOpMaIUIo U3 yyeGHUKaA U CIIPaBOYHbIX MaTepHaoB, TPaMOTHO
HCI0JIb30BaTh U3y4eHHbIY OHATUIHBIN annapaT Kypca XMMHUH

Pa3pen 2. BaxxHelllIMe IpeACcTaBUTE/IM HeOpraHM4ecKux BemecTs (30 4)



Tema 3. Bosayx. Kucnopoa.
MoHATne 06 okecnpax

(54)

Bo3ayx — cMech razos. CocTaB Bo3Ayxa.
Kucsiopos — 3/ieMeHT U IPOCTOE Bellle-
cTBO. 030H — a/110MpoNnHas Moougukayusi Kuca0pooa.

Haxom,quI/Ie Kucjopoja B npupoze, ¢)I/I3I/I‘IECKI/IE U XUMHUYECKHEe

CBOMCTBA (peakIy OKUCJIEeHHs, TOpeHue). Yca10BUs
BO3HMKHOBEHHUS U TpeKpaleHusi ropeHust. [lonsTue

06 OKCHJax.

Cnoco6bl noslyveHus Kucs0poda 6 1abopamopuu u
npomvluwieHHocmu. [IlpuMeHeHue Kucaopoga. Kpyrosopor
KHUCJIOPO/ia B TPUPOJE.

Tennoso1l agppexkm xumuueckoii peakyuu, noHAMUE O
mepMoXuMu4eckoMm ypasHeHuUU, 3K30- U SHA0TEPMUYECKUX
peakLHsX.

Tonaueo (Hegpmv, y2o1b uMemaH). 3azpsizHeHue 8030yxa,
cnocobbl e2o npedomspaujeHust. YcuieHue napHUKo8020
adpgexkma, paspyuieHue 030H08020 CA0S.

AemoHcTpauymmn

B3aumopeiictBue pocdopa, cepbl U xKesie3a ¢ KUCI0POJ0M
(BO3MOXXHO UCIOJIb30BaHHE BU/IE0O0MBITOB).
OmnpefesieHHe COAePXKaHUS KUCI0POia B BO3JYXeE.
OnbITHI, AEMOHCTPUPYIOLME YCJIOBUS BOSHUKHOBEHUS U
MpeKpaleHHs TOpeHUsl.

Na6opatopHble 1 NpakTUyecKue paboTbl
JlabopamopHulii onbim:

Os3HakoMJIeHHe c 06pa3LaMy OKCH/JO0B.
lIpakmuyeckas paboma:

Ne 4, [losiy4eHH e KUCI0POAA, U3yUYeHHe ero CBOMUCTB.

Bbiqucnerusi

— MOJ'[EKyJ'IHpHOﬁ MacCCbl KUCJIOPOJa XU 030HA HAa OCHOBAHUH

aTOMHOM MacChbl XMMHUYECKOro 3j1eMeHTa

PackpbIBaTh CMbIC/ U3y4YaeMbIX TOHATHN U IPUMEHSATDb 3TH IIOHATHS NIPU
ONMCAaHUH CBOMCTB BeIeCTB U UX IpeBpaLieHUH C UCTI0b30BaHHEM ONOPHBIX
CJIOB U KJIUIIIE.

XapaKTepHu30BaTh (ONHUCBIBATD)C ONOPOU HA NAAH, CXEMY, KPAMKYIO 3ANUCh
COCTaB BO3/yXa, GU3NUeCKHe U XU-MHUYECKHEe CBOMCTBA KUCI0POAA, CIOCOObI
€ero NnoJiy4eHusl, IpUMeHeHHe U 3HaueHHe B IPUPO/ie U )KU3HH YesI0BeKa.

CpasHusams peakyuu 20peHust U Med/1eHHO20 OKUC/AEHUS CTIPeBapUTEbHBIM
o6CcyXieHMeM apaMeTPOB CPaBHEHHUS.

Cob6upaTh NpU6OPHI /15 HOJYYEeHHS KUCI0PO/a (BbITECHEHHEM BOAbI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM ITyTEM KHCI0PO/, 10, KOHTPOJIEM NIeiarora.

Hcnosib30BaTh XMMUYECKYH0 CHMBOJIMKY [I/IS1 COCTaBJIeHUs] GOPMYJI BELECTB,
MOJIEKYJISIDHBIX YPaBHEHUH XUMHUYECKUX PeaKLUH ¢ y4acTHeM KUCI0poAa.

O6BACHATD CYILIHOCTb 3KOJIOTHYeCKUX NTP06.JIeM, CBA3aHHBIX C 3arpsA3HeHHEM
BO3/yXa.

CnepoBarhb npaBuJ/IaM 6€301MacHON PaboThI B JIabOpaTOPHH IIPH UCII0JIb30BAH MU
XMMHYECKOH NOCyAbl U 060PyA0BaHUA 110/ KOHTPOJIEM [1€/]arora, a TaKkxe
npaBuJiaM 06pallleHHsl C TOPIOYUMH BeIleCTBAMHU B OBITY.

[I1aHUPOBATD M OCYLIECTBAATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTBI,
HPOBOJUTb HAOJIIO€HUS, [1eIaThb BEIBO/IbI 110 pe3yJIbTaTaM 3KCIIEPUMEHTa M0/
PYKOBOZCTBOM Ilefiarora.

YyacTBOBaTb B COBMECTHOW paboTe B rpymIe.

HWcnosp30BaTh Mpy BEINOJIHEHUH YYeOHBIX 3a/JaHUH U B IIpoliecce
UCCJIEeI0BATEbCKOH 1eATEIbHOCTH HAYYHO-TIOMYJIAPHY IO JIUTEPATYPY
XMUMMYECKOT0 COZlepXKaHus, CIPaBOYHbIe MaTepHasbl, pecypchl MHTepHETA 1O
PYKOBO/ICTBOM Ile/iarora.

BricTparBaTh pa3BéPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uH}OopMaLHI0 U3 yyebHUKA U CTIPAaBOYHbIX MaTePHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO MCI0JIb30BaTh U3y4e€HHbIN NOHATUHHBIN annapar Kypca XMMHU



Tema 4. Bogopoga.
I[IoHsAATHE 0 KUCJIOTAX M COJISIX

(54)

Tema 5. KomnyecTBeHHbIe
OTHOILIEHUA B XUMHUH
(44)

Bozpopog — asieMeHT M npocToe BelecTBo. HaxoxaeHue B
npupoje, pusnyeckue U XMMHYeCKHe CBOMcTBa (Ha mpuMepe
B3aMMO/JIeHCTBUS C HEMeTa/l/IaMHU M OKCH/AAaMU MeTaJlJIOB),
MpUMeHeHue, CNocobbl NOAYHYEHUSL.

[ToHATHE O KUCJIOTAX U COJIAX.

AemoHcTpauymmn

[TonyyeHwue, coGUpaHUe U paco3HaBaHUE BOJOPOA.
T'opeHue Bogopoaa.

BzaumogeiicTBue Bogopoaa c okcugom meau (11).

Na6opatopHble 1 NpakTU4eckue paborbl
JlabopamopHblil onbim:

B3auMopelicTBHE KUCJIOT C MeTalJIaMH.
IIpakmuueckasi paboma:

Ne 5. [TosryyeHue Bo0po/ia, U3y4eHHE ero CBOMCTB.

Bbryucnenus
— MOJIEKYJIIPHOW MaccChl BeLleCTBa HA OCHOBAaHUU aTOMHOH
MacChl XMMHUYECKUX 3J1eMEeHTOB

KosnnuectBo BelwectBa. MoJib. MosispHast Macca. 3aKoH
ABorasipo. MosisipHBbIH 06'bEM ra30B. PAc4€ThI 10 XUMUYECKUM
yPaBHEHU M.

JleMoHCcTpanusa
06pas3s1bl BelecTB KOJIMYeCTBOM 1 MOJIb.

Bbi4yucneHus

— 06'bEMa, KOJINYECTBA Bell[eCTBa I'a3a 10 ero U3BECTHOMY
KOJIMYECTBY BEIEeCTBA UJIH 06bEMY;

— 06'bEMOB ra3oB 110 YpaBHEHHIO peaKI[M1 Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHU ! Ta30B

PackpbIBaThb CMbIC/I U3y4YaeMbIX IOHATHUN U IPUMEHSATD 3TH NOHATUS IPU
ONMCAaHUM CBOMCTB BeILeCTB U UX MpeBpallleHHH.

XapakTepu3oBaTh (ONMCBIBaTh) GU3NYECKHEe U XUMUYECKHe CBOMCTBA BOJOPOAa,
CrIoco6bl ero NnoJiyyeHusl, IpMMeHeHHe C ONIOPOH Ha IJIaH, KpPaTKY!o 3aIluCh,
CXeMy.

Co6upaTb NpUGOp AJIs MOTYIEeHHUsI BOAOPO/iA C MCI0JIb30BaHHEM BU3yaJbHON
OIOpBI

HWcnosp30BaTh XUMUYECKY0 CUMBOJIMKY JJIs1 COCTaBJIeHUs pOpPMyJI BEIEeCTB,
MOJIEKYJISIPHBIX YPaBHEHUH XHMHUYECKUX PeaKLUi ¢ yYacTHeM BOJOpoJa C
OIOpOH Ha aJIFOPUTM.

CrnemoBaTh npaBu/IaM 6e30MacHON paGoThI B 1a60paTOPHUH IPH UCIT0JIb30BAHUH
XMUMHUYECKOH NOCyAbl U 060PYAOBAHUSA 0/ KOHTPOJIEM Nleiarora., a Takxe
NpaBUJIaM 06palleHHs C FTOPIOYUMH BELECTBAMHU B OBITY

[l1aHMpPOBATb M OCYLIECTBAATH HA IPAKTHKE XUMHUYECKH e IKCIIEPUMEHTBI,
HPOBOJUTD HAGJII0/I€H U, 1e/IaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIEPUMEHTA MOJ
PYKOBOJCTBOM I€Jjarora ¢ 06Cyx/ieHueM IJlaHa paboThl, C UCII0Jb30BAaHUEM
KJIM1IIe,

YyacTBOBaTb B COBMECTHOH paboTe B IpyIIIe.

[ly1aHUpPOBATE U OCYLIECTBJSATh Ha NPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
HNPOBOJUTD HAGJII0/I€H S, 1eJIaTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTb B COBMECTHOW paboTe B IpyIIe

PackpbIBaThb CMbIC/I U3y4YaeMbIX OHATHUH U IPUMEHSATD 3TH NIOHATHS, a TAKKE
M3y4eHHble 3aKOHbI U TEOPUH [ PellleHUs pacyéTHBIX 33/1a4 C IIOMOIIbIO
nejarora.

BBIUHCIATH MOJIIPHYI0 MaccCy BeleCTB; KOJIMYECTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa € OIIOpPOH Ha o6pasel;, Ha GOPMYJIb];

[IpoBOAUTE pacyéThl M0 YpaBHEHUSIM XUMHYECKHX peaKI[Mi C OlOpoH Ha
obpasel, aJrOPUTM Y4eOHBIX eUCTBUI: KOJIMUECTBa, 06'bEMa, MacChl BelllecTBa
110 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB UJIH MPOJYKTOB
peakLHu.

BbIcTpanBaTh pa3BEépPHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOM Ha UH-
dopmanyo U3 yye6HHMKA U CIPaBOYHbIX MaTepHasoB, FPaMOTHO HCII0/Ib30BaTh
M3y4eHHbIH OHATUHHBIN aNnapaT Kypca XMMHUH € IOMOLIbIO leAarora.



Tema 6. Boaa. PacTBopbl.
IloHsATHE 06 OCHOBAHMSAX
(59

Boga, ee cocTas, cTpoeHHe, MosieKyJibl. PU3MUecKre CBOWCTBA
BOABL. AHAIU3 U CUHMeE3 — Memodbl U3y4eHUs cocmasa 800bL.
XUMHYECKHE CBOMCTBA BO/IbI

(passioxkeHMe, peaKIM K C HATpHeM, OKCH/IOM KaJlbIHsl, OKCU/IOM
cepsl V.

CocTtaB ocHoBaHUM. [loHsITHE 06 UHAUKATOpPAX.

Boda kak pacmeopumens. PacTBopel. Pacmeopumocms geujecma
8 gode.

HacvlweHHble u HeHacblweHHble pacmeopbl. MaccoBast 1015
Bell[eCTBA B pacTBOpe.

Posb pacmeopos e npupode u 8 xcusHu yesnoseka. Kpyzoeopom
600bl 8 npupode. 3arpsi3HeHNe NPUPOAHBIX BoJ,. OxpaHa

Y 04 CTKa NPUPOJHBIX BOJ,

[OemoHcTpauuu

J1eKTPOJIN3 BOJbl; CHHTE3 BOZbl; B3aUMO/ e CTBUE BOJBI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHHE
BH/leOMaTEPHAJIOB).

PacTBOpeHue BelecTB € pasTM4HON PaCTBOPUMOCTBIO.
HccnenoBaHre pacTBOPOB KUC/IOT U Liies104el € MOMOIIbI0
HMH/MKATOpOB.

Na6opatopHble 1 NpakTU4eckue pabortbl

IIpakmuueckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C ONpe/ieIEHHON MacCOBOU
JloJlel pacTBOPEHHOTIO BelleCcTBa.

BbiyucneHusi
— C UCIIOJIb30BAaHHWEM NMOHATHA «MaCCOBad [0Jid BellleCTBa B
pacTBope»

PackpbIBaTbh CMbIC/I U3yYyaeMbIX IOHATUN U IPUMEHSATD 3T NOHATHUSA IPU
ONMCAaHUM CBOMCTB BeIeCTB U UX NpeBpallleHHH C OMOLIbIO0 ejiarora.

XapakTepusoBaTb GpU3MUeCKHe U XUMUYECKHE CBOHCTBA BOAbI, €€ POJIb KaK
pacTBOpUTEJIA B IPUPOJHBIX IPOLIeCCax C ONOPOM Ha IJIaH U CXeMy.

CocTaB/IATh ypaBHEHUsI XMMUUECKUX PeaKIMy Cy4acTHeM BOJbI C ONIOPOM Ha
CXeMy.

O6GBACHATD CYIIHOCTb 3KOJIOIMYECKUX NP06JeM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPHUPOJHBIX BOJ, CIOCO6BI OYUCTKH BOJIbI OT IPUMecer, MePHI I10 OXpaHe BO/
OT 3arpsi3HeHUs MocJie NpeJiBapUTeJbHOr0 CTPYKTYPUPOBAHUSA MaTepHuaJa.

[I1aHMpoBaTh U OCY1LECTBJIATH Ha IPAKTUKE XMMUY€ECKHe 3KCIIEpUMEHTHI,
NPOBOAUTE HAGJIIO/IeHUS], [ie/aTh BbI-

BO/IbI 10 pe3yJibTaTaM 3KCIIepUMeHTa 10/, KOHTPOoJIeM Ieflarora, ¢
HCIOJIb30BaHHWEM KJIMILE.

CnepoBaTh paBuJIaM 6e30IacHOM pa6oThbI B J1a6OPATOPUH IPH UCIIOIb30BaHUHU
XUMHUYeCKOH mocyibl U 060py0BaHuUs 0], KOHTPOJIEM Iearora.

[IpoBOAMTE BBIYKCIEHUS C IPUMEHEHHUEM IIOHATUA «MacCcoBas [j0J14 BellecTBa B
pacTBope» ¢ onopoi Ha GopMy.Ibl.

Hcnosnb30BaTh NpY BHINOJHEHUH yYeOHbIX 33ZlaHUH U B IIpoliecce
ucc/eloBaTe/IbCKOH JiesiTeJIbHOCTH HayYHO-NIONYyJIAPHYIO0 INTEepPaTypy
XMMUUYECKOI0 COZepKaHMs, CIpaBOYHble MaTepHalbl, pecypcbl MHTepHeTa
[0/l PyKOBOJCTBOM Ilefiarora.

BoicTpanBaTb pa3BEépPHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
nHopMaIuIo U3 yyeGHUKaA U CIIPaBOYHbIX MaTepHaJIOB, TPaMOTHO
HCII0/Ib30BATh U3y4YEHHbIM NOHATUHHBIN allllapaT Kypca XMMHUHU N0CJ1e
npeABapUTeNbHOT0 CTPYKTYPUPOBaHUs MaTepraa



Tema 7. OCHOBHbI€ KJIACChI
HeopraHu4ecKux
CcoeIMHEHU

(119)

Knaccudukanus HeopraHu4ecKrUx COeJUHEHU .

Oxcupbl: cocTaB, kKaaccudukanys (OCHOBHbIE, KHCIOTHBIE,
am@pomepHble, Hecoseobpasyujue Ha npuMepe okcuod yeaepoda
Il u okcuda asoma Il, HomeHK1aTypa. [lo1yyeHue OKCUI0B
(B3aMmogeicTBMe C BOAOW, KUCNOTaMU, LLeiodamu).

OcHOBaHMUSI: COCTAB, Kiaccudukanus (1esa04u U
HepacTBOPUMbIe OCHOBAaHUS ), HOMEHKJIATypa.

KucnoTsl: coctas, KJ'IaCCI/I(i)PlKaLU/IH, HOMEHKJIATypa, <1)1/131/Iqec1<1/1e

Y XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE C OCHOBHBIMHU
OKCH/IaMHU COJISIMU Ha MPUMEPE COJITHOU U CEPHOU KUCJIOT),
€hoco6bl noayveHusi. Psii aKTHBHOCTH METAJLJIOB.

Couiu (cpeaHME): HOMEHKJIATYPA, CNOCOObI NOAYYEHUS],
B3aMMO/IeHCTBUE COJIEH C METALJIAMH, KUCJIOTAMU, LeJI04aMH U
COJISIMU.

['eHeTHYecKas CBSI3b MEX/Y KJIACCAMU HEOPraHU4eCKUX
coenuHeHU. [eHeTHYeckue psaabl. [IoHATHE 06 aMbOTEpPHBIX
TUJPOKCUAX HAa IPUMepPe LIUHKA U aJIIOMUHHUSA. XUMHUYeCKue
CBOICTBA - B3aUMO/IeICTBHE C KUCIOTAMH U LeJI04aMHu.
PassioxxeHue Ipyu HarpeBaHU K.

[OemoHcTpaumu

O6pa3ibl HeOpraHUYECKUX BElleCTB Pa3/IMYHbIX KJ1aCCOB.
B3auMogeiicTBUe pacTBOpa CEPHON KUCIOTHI C OKCUJ0M

menu(1I).

Peaknysa HedTpanusayguu.

BbITecHeHHEe 0JHOT0 MeTaJlJla APYTUM U3 PacTBOpPA COJIH.

Na6opartopHble U NpakTuyeckne paborTbl

JlabopamopHble onblmbl:

BsauMoelcTBHE KMCJIOT C METaJlJIaMU.

[loslyyeHre HEPACTBOPUMBIX OCHOBAHUH.

B3auMojieficTBHEe HepaCTBOPHUMbIX OCHOBAaHU M C KHUCJIOTAMM.
Paznoxenue rugpokcua Meau(ll) npu HarpeBaHUU.
IIpakmuueckas paboma:

Ne 7. PemieHue aKciepuMeHTa/IbHbIX 3a/ia4 110 TeMe «OCHOBHbIE
KJIACChl HEOPTAaHUYECKUX COEJUHEHUM».

BbiqucneHusi
— I10 ypaBHeHI/lHM XUMHUYECKUX peaxum‘/’l

OmpeneneHne OCHOBHBIX KIIACCOB HEOPTAHUIECKHX COSIMHEHHMH I10 MIa0IIoHYy.
CocraBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCAMHEHUH Ha
OCHOBE OTIpE/IeTICHNS].

CocrasineHne (OpMyJI OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COEANHCHMI M Ha3bIBAHHUE
UX T0 MEXIYHapOJHON U TPUBHAIBHON HOMEHKJIATYpEe C UCIOJIb30BaHUEM
OTIpe/eNeHUs ¥ TaOJIHIIBI PACTBOPHMOCTH.

KrnaccuduuupoBanue n3y4aeMbIX BEIIECTB MO COCTABY M C80UCMEAM C OTIOPON Ha
OTIPE/ICTICHHsI, CXeMBI U TaOJIUIly PacCTBOPUMOCTH.

CocrapneHne TaOJIHIBI TeHETHUECKHUX PSJIOB U cXeMBbl «[ eHeTHdeckas B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUI» 0] pyKOBOACTBOM IIe/1arora.

[Iporuo3upoBaHe CBOMCTB BEIIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOHCTB
H3y4YEHHBIX KJIACCOB, IPYII BEIECTB, K KOTOPBIM OHU OTHOCATCS C HCIOIb30BaHUEM
cxeMbl «[ eHeTHuecKast B3auMOCBSA3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKUX
COEIMHEHHUI» 10| PyKOBOJICTBOM IIe/larora.

CocraBieHue MOJIEKYJIIPHBIX YPAaBHEHUI PEaKIUH, WIUTIOCTPUPYIOMINX XUMUYECKUE
CBOMCTBA U3yUEHHBIX KJIACCOB U CHOCOObI NOJIy4eHUs BEIIECTB U3YUEHHBIX KIAaCCOB,
IpyMIl, a TAaKKe NOATBEP>KAAOIIMX FEHETUUECKY O B3aUMOCBA3b MKy HUMU, C
OTIOpoii Ha BepOaIbHYIO CXEMY B Ka4€CTBE 3PUTEIBHON OMOPHI.

CocraBieHHe MOJICKYJISIPHBIX YPaBHEHUH PEaKIUii [0 CXeMaM C IPeABapUTEIbHBIM
00CyIK/IeHHEM BBIOOpa pearupyroluX BEIIECTB.

Beruncnenue mo ypaBHEHHSAM XUMHUYECKHX PEAKLUA KOJIMYECTBA, 00BbEMA, MaCChI
BEIIECTBA 110 KOJIMIECTBY, 00BbEMY, Macce peareHTOB MM IPOYKTOB PEAKIHH 10

ITOPUTMY.

[TnarupoBaHue 1 OCYIIECTBICHNE HAa MPAKTHUKE XMMHIECKOTO SKCTIEPIMEHTA 1

HaOJIFOJICHUS TI0/1 PYKOBOJICTBOM YYHTEIIS.
®opmypoBaHne BEIBOIOB IO pE3yIbTaTaM SKCIIEPUMEHTA C MCIO0Ib30BaHHEM
OTIOPHEIX CJIOB.
®opMyTMpoBaHKE C TOMOLIBIO MIEAarora v BHIOJIHEHHE PaBHI 0€30I1acHON paboThI B
11ab0paTOPUH NIPH UCTIOJIL30BAaHUH XUMHYECKOH OCYABI M 000py IOBAHNS.
Hcnonbs3oBanue TP BBIIOJTHCHUH y'—leGHbIX Saﬂaﬂl/lﬁ U B IIpouecce
HCCIIEJOBATENBCKOM AEATETPHOCTH HAyYHO-TIOMYJIAPHOM IUTEPATypPBl XUMUUECKOTO
Cozep KaHMs, CIpaBOYHBIC MaTepUabl, pecypckl IHTepHeTa, ocyiecTBiIeHre BEIOOpa
Mo/ PyKOBOACTBOM IEAarora.

BeoicTpauBaHnue pa3BEpHYTHIX IMCbMEHHBIX U YCTHBIX OTBETOB € ONOPOi Ha
HH(MOPMAIHIO U3 YIeOHNKA U CIPAaBOYHBIX MaTepUaIoB, IPaMOTHOE HCIIOJIb30BaHHe
H3YUYEHHOTO TOHATHIHOTO ammapaTa Kypca XMMHH C HCTIOJIb30BaHUEM IIJIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Pa3gen 3. llepuoaudecknii 3akoH u [lepuoagnyeckas cucreMa XMMHU4YeCKUX 3/1eMeHTOB /I. U. MeHaeneeBa.
CTpoeHMe aTOMOB. XMMHU4YeCKas CBA3b. OKHCIUTE/IBLHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)



Tema 8. Mepuoamnueckunii 3aKoH 1
MNepunopunueckan cucrema
XMMUYECKUX INEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 u)

[lepBble NONBITKU KJACCUPUKALUY XUMUIECKHX 3JIEMEHTOB.
[ToHsITHE O rpyMNIIaX CXOJHbIX 3J1eMEHTOB (LIeJI0YHBIE U
1eJI0YHO3eMeIbHble MEeTAJLIbl, FAJIOTeHbl, UHEPTHBIE ra3bl).
IsiemeHmol, Komopbwle 0b6pasyrom

am@pomepHbvie OKcudbl U 2u0poKCcUdbL.

[leprognyeckuii 3akoH u [lepuogu-yeckas cucrema
XUMUYeCcKUX 3/1eMeHTOB /I. . MeHieneeBa. [lepuoapbl, rpynisl,
noArpymnnbl. PU3nyecKui CMbIC OPSAJKOBOrO HOMepa
3JIeMEeHTa, HOMEPOB [epruo/ia U IPyIbL.

CtpoeHue aToMoB. CocTaB aTOMHBIX siep. U3omonbL.
JseKTpoHBI. CTpoeHMEe 3JIEKTPOHHBIX 060J109€K aTOMOB IEPBBIX
20 xXMMHUYeCKUX 3/1eMeHTOB [leprojuuecKoil cucTeMbl

JI. . MeneneeBa.

XapaKTepUCTHKa XMMUYECKOT0 3J1eMeHTa 110 ero M0JI0XKEHUIO B
[lepuoguueckoit cucreme /. U. MeHpeneena.
3akoHOMepHOCMU U3MEHEeHUs! C80licma 3/1eMEeHMO08 MAablX
nepuodos u 2/1a8HbIX N002pynn 8 3agUCUMOCMU OM AMOMHO20
(nopsidkosozo) Homepa.

3HaueHue [lepuoduyeckozo 3akoHa u [lepuoduyeckoll cucmemul
XUMUYECKUX 3/1eMeHmMos 04151 pa3sumusi HQyKu U Npakmuku.
/1. H. Mendenees — yuéHulil, nedazoz u 2paxcoaHuH.

AemoHcTpauymmn

KopoTkonepuosHas v AJUHHONEepHOUHast GOPMEI
[lepyuoguueckoil CUCTEMBI XMMUYECKHUX 3JIEMEHTOB
. U. MeHngeneeBa.

O3HakoMJIEHHE C 06pa3liaMy METAJIOB U HEMETAJIJIOB.

Na6opatopHble 1 NpakTU4eckue paborbl

JlabopamopHulii onbim:

B3auMozelcTBYE I'MAPOKCHAA IMHKA C PACTBOPAMHU KUCJIOT U
eJiouen

PackpbiBaTb CMbICJ IEPUOAMYECKOI0 3aKOHA 110/, pyKOBO/CTBOM Iejiarora.

[ToHUMaTB CyLIeCTBOBAHUE NEPHUOJNYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKUX
3JIeMeHTOB (U3MeHeHUe PaJUyCOB aTOMOB U 3JIEKTPOOTPULIATENbHOCTH) U UX
COeIMHEHUH OT MOJIOKEHUS B IEPUOAUYECKON CCTEME U CTPOEHUSI aToMa C
KCII0JIb30BaHMEM CXEM U TaBJIMII.

YcTaHaB/IUBATh CBSI3b MEXAY MOJI0XKEHUEM 3JIeMeHTA B IEPUOAUYECKOM cUCTeMe
Y CTPOEHHEM ero aToMa (COCTaB U 3apsij A/[pa, 06llee YUCJIO 3JTEeKTPOHOB U
pacrpejiesieHHe UX M0 3JIEKTPOHHBIM CJIOSIM) 10 06pasILy.

[IporHo3upoBaTh XxapaKTep U3MEHEHHUs CBOUCTB 3JIEMEHTOB U UX COeJUHEHUH 1O
rpynnam u nepuogam [leprorueckoit cMCTEMBI C TOMOLbIO Nlejlarora.
XapakTepu30BaTh XUMHUYECKHE 3JIEMEHThI IEPBbIX TPEX EPHUO/IOB, KasIK4,
KaJIbLMsl 0 UX NoJioxkeHu1o B [lepuoaundeckoit cucteme /I. U. MeHeneeBa.

Ciie0oBaTh NpaBuU/iaM 6e30nacHOM paboThl B 1a6OpaTOPUU PU UCIOJIb30BAHUU
XUMHUYECKOU MoCyAbl M 060pyA0BaHUs MO/ KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BépPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
“HbOpMaLUI0 U3 YyYeOGHUKA U CIIPAaBOYHBIX MaTepUAJIOB, TPAMOTHO
KCII0/Ib30BATh U3y4YeHHbIN NOHATUHHBIN allllapaT Kypca XMMUH Nocjie
CTPYKTYPUPOBAHUSI MaTepHUasia C UCIOJIb30BAaHUEM KJIHIIE.

HWcnosib30BaTh NpU BINOJHEHUH yYe6HbBIX 3a/JaHUH TEKCThI yueGHUKA 1ocie
CTPYKTYpUPOBaHHUs MaTepuasa, CipaBoYHble Marepualbl ([lepruoguyueckyro
CUCTEMY XUMHUYeCKUX 37ieMeHTOB /l. Y. MeHzeseeBa, TaGIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U CoJiel B BOJe, 3/IEKTPOXUMUUYECKUH pAJ, HapsHKeHUH
MeTaJlJIOB).

HWcnosib30BaTh NpU BBINOJIHEHUH YYeOHBIX 33/laHUN U B IpoLiecce
HCCJIeOBATENbCKOM 1eTeIbHOCTU HAyYHO-IONYJISIPHYIO JIMTEPATypy
XMMHUYECKOro Co/iep KaHus, ClIpaBOYHble MaTepuaJibl, pecypcbl UHTepHeTa moj,
PYKOBO/ICTBOM Ilefiarora



Tema 9. Xumunueckas csasb. InekmpoompuyamesbHOCMb aTOMOB XMMHUY€ECKUX 3J1EMEHTOB.

OkucautenbHo- Xumnueckas cBsi3b (MOHHas, KOBaJIeHTHasl N0JIIpHas U
BOCCTaHOBUTE/IbHbIE peaKuum KOBaJIeHTHas HeNoJApHas).
(84) CTeneHb OKHC/IEHHUS.

OKUCIUMTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (OBP). [Iponecchl
OKMCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENHN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTEe/NbHO-BOCCTAaHOBHUTEJ/IbHbIE peaKLUU: TOpeHHeE,
peakL Uy pasJioKeHUs, COeJUHeHUs

9 KJIACC
(2 u B Henemto, Bcero 68 4, n3 HUX 4 4 — pe3epBHOE BpeMsl)

PaCKprBaTb CMBICJI U3yYaeMbIX HOHHTI/II‘/’I noa pyKoBOACTBOM Iiefarora.

OHpeAeHﬂTb BHU/ XHMH‘{GCKOﬁ CBA3H B COEJUHEHHUH C UCIIOJIb3OBAHHUEM CXEM.

OnpezesisAThb CTENEHb OKUC/IEHUSI XAMUYECKOT0 3JIeMeHTa 110 popMyJie ero
COe/IUHEHUS C UCI0JIb30BaHUEM AJITOPUTMA.

OnpeaenaTh 3JieMeHT (BEIeCTBO) — OKUCJIUTENb U 3JIEMEHT (BEIeCTBO) —
BOCCTaHOBHUTEb.

OGBSICHATD CYLIHOCTh MPOLIECCOB OKUCIEHHS K BOCCTAHOBJIEHUS.

CocTaB/IsAITh 3JIEKTPOHHBIHN 6aIaHC C YYETOM YHCJIA OTJAHHBIX ¥ IPUHATBIX
3JIEKTPOHOB.

CocTaBJISITh YpaBHeEHHE OKHCJIUTEJIbHO-BOCCTaHOBUTEJIbHOMN peakuu no
aJrOpUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHOM peaKIiu.

Hcnosib30BaTh NPH BbINOJHEHHUH Y4e6HbIX 3aZJaHU I TEKCThI yYeOHUKaA M0C/Ie

CTPYKTYypPUPOBAHUsI MaTepHasla, CIPaBOYHbIe MaTepUaibl (IepUOAUYECKYIO
CUCTeMY XUMHUYecKHX 3J1eMeHTOB /JI. M. MeHje/1eeBa, Ta6 1M1y pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIEH B BOJE, 3JIEKTPOXUMUYUECKUN Pl HAPSKEH U
MeTaJlIOB).

MpumepHble Tembl, OCHOBHOE coAiep}KaHue
pacKpbiBaloLLMe AaHHDIN pasgen
nporpammbl,
M KOIMYECTBO 4acoB, OTBOAMUMOE
Ha UX U3yuyeHune

OCHOBHbIE BMAbI AEATENbHOCTU
obyyvatomxca

Paspen 1. BemecTBO M XUMUYeCcKHe peaknyu (17 4)




IloBTOpEHUE U yIIyGaeHne
3HAHUM OCHOBHBIX pa3je/ioB
Kypca 8 kyacca

(54)

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYEeCKUX peaKiuii
(449)

[lepuoguueckuii 3akoH. [lepuoanveckas cucreMa XUMHYECKUX
aneMeHTOB /I. . MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU
B U3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NIePBbIX TPEX
MepUOJI0OB, Kalus, KaJbLUs U UX

CoeIMHEHUN B COOTBETCTBUHU C MOJIOX)KEHUEM 3JIEMEHTOB B
MepuoJUYeCcKOl CUCTeMe U CTPOEHHUEM UX aTOMOB.
Knaccudurkanus u HOMeHKJ/IaTypa HeOpraHUYeCKUX BelllecTB
(MexxayHa-po/iHasA U TpUBHAJIbHAsA). XUMHUYeCKHe CBOHCTBA
BEIleCTB, OTHOCSLIMXCS K pa3/IMYHBIM KJ1acCaM HEOPraHUYeCKUX
coeIUHEHUH, UX reHeTUYecKasi CBsI3b HeOpraHU4ecKUX BelecCTB.
CTpoeHUe BelllecTBa: BUAbl XUMHUYECKOW CBS3U U THUIIbI
KPHUCTA/JINYECKUX PELIETOK. 3a8UCUMOCMb C80LICM8 8eWecms om ux
CMpOoeHUsL.

JleMoHCcTpanuu

1. Moziesiu KpUcCTalJInueCKUX pellETOK HEOPTaHUYEeCKHUX BellleCTB.
2. KopoTkonepuozHas 1 AJMHHONIEPUOAHASA GOPMBI
[leproryeckoil cCTeMbI XMMUYECKHX 3J1IEMEHTOB

. 1. MenpeneeBa

Knaccudurkanus XMMUYeCKUX peakL|ii 1o pas/IMyHbIM IPU3HAKaM
(o 4Mcay M cOCTaBy Y4acTBYIOIMX B peaKIiH BeLIeCTB, N0
mens1080My 3gpghekmy, no UsMeHeHUro cmeneHell OKUCAeHUs!
XUMUYECKUX 3/1eMeHmMos, no 06pamumMocmu, no y4acmuio
Kamasausamopa).

IK30- U 3HOOMepMuUYecKUe peakyuu, mepMoXUMU1ecKue ypasHeHUsl.
Ionsimue o ckopocmu xumu4eckoli peakyuu. [IoHsIMue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusx. [ToHsmue 06 06pamumblx

U Heo6paMuMbLX XUMUYECKUX peakyusix. [IoHssmue o XumMu4yeckom
pasHogecuu. Pakmopbl, 8AuUsAOUUE HA CKOPOCMb XUMUHECKOU
Peaxkyuu u no/10siceHue XUMu4ecko20 pagHo8ecusl.
OKHCJIUTENbHO-BOCCTAHOBUTE/bHbIE PEAKL1H (3JIEKTPOHHBIH
GaJIaHC OKHCJIMTEIbHO-BOCCTAHOBUTENBHON peaKyu).

JleMoHCcTpanuu

1. 3aBUCHUMOCTB CKOPOCTH XUMHUYECKOHN PeaKLIMH OT Pa3THYHbIX
dakTopoB.

2. BospelicTBue KaTaM3aToOpa Ha CKOPOCTb XMMUYECKOM peaKIUH.
3. [IpuMeprl HEOGPATUMBIX U 06PATHUMBIX PeaK I H.

4. CMeleHVe PaBHOBeCHsI XMMHUYEeCKOH peaKkuu.

BuruucaenHus
— KOJIMYECTBa Bell[eCTBa, 06'béMa U MacChl peareHTOB UJIH
MPOAYKTOB 110 YpaBHEHUSIM XUMUYECKUX peaKIui

XapakTepH30BaTh XMMUYECKHe 3JIeMeHThI IePBbIX TPEX epUOA0B, Kalus U
KaJIbIUs 110 UX NoJIoKeHUIo B [lepuoaundeckoii cucteme /Jl. U. MengesneeBa c
ONOPOH Ha aJITOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOPraHUYeCKHe BelllecTBa U3yYeHHbIX
KJIaCCOB C ONOPOH Ha cxeMy, TabJINIy PaCTBOPUMOCTH.

OnuchIBaTh 061ME XUMHUYECKHE CBOMCTBA BELEeCTB PAa3JIMYHbIX KJIACCOB,
MOATBepK/AaTh CBOWCTBA IPUMepPaMU MOJIEKYISPHBIX YpaBHEHUH
XUMMHUYECKHX PeaKLUH C ONIOPOH Ha CXeMy.

OnpesienATh BUJ XUMUYECKOH CBSI3U U THI KPUCTAINYECKON pPEeIETKH
BellleCTBa C ONOPOM Ha CXeMy.

[IporHo3vpoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUsI II0CIe
npeJBapUTeNbHOro pasbopa.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIe U yCTHbIE OTBEThI C OIOPOM Ha
nHdopMaIHIo U3 yYeOHHUKA U CIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
HCIIOJIb30BaTh U3Y4YEeHHbIA NOHATUUHBIN allllapaT Kypca XUMHUU.

HWcnosb30BaTh Npy BINOJHEHUH Y4eOHBIX 33/JaHUH U B npoliecce
Hcc/lel0BaTeNbCKOH JlesTeIbHOCTH HayYHO-TIONY IPHY 0 JIUTEPATYPY
XMMHYeCKOro Cofiep>KaHHs, CIpaBOYHble MaTepHalbl, pecypcbl UHTepHeTa
M0/, PyKOBO/CTBOM Ilefiarora.

PackpbIBaTh CMbIC/I U3yYaeMbIX TOHATUH U IPUMEHSTD 3TU OHATHSA PU
ONMCAaHUH CBOWCTB BEIeCTB U UX MpeBpalleHuH.

KnaccuduuupoBaTh XMMHUYeCKHE PEAKIMU 10 Pa3/IMYHbIM IPU3HAKaAM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKIuy OT Pa3TNIHbIX
$aKToOpOB MO/, PYKOBOJCTBOM YUHUTES.

[IporHo3rpoBaTh BO3MOXHOCTH NPOTeKaHUsA XUMHUYeCKUX IpeBpallleHUH B
Pa3/INYHBIX YCJIOBUSX MOC/IE IPe/BAPUTENbHON paboThI.

OnpenensaTb OKUCAUTENb U BOCCTaHOBUTEJb B OBP.

CocTaB/IATh 3JIeKTPOHHBIHN 6ajlaHC peaKluu.

[Ipon3BOAXTE BBIYHMC/IEHUS 10 XUMHUYECKUM YPABHEHHUSAM 110 AJITOPUTMY.

BricTpanBaTh pasBépHyThIe NHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHpOpMalLMIo U3 yueGHUKA U CIPABOYHBIX MaTepHUasloB, FPaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN aNlapaT Kypca XMMHUH Iocje
npeAiBapUTeNbHOTO CTPYKTyPHPOBaHUA MaTepHaa.

HWcnosp30BaTh Npy BBINOJIHEHUH YUeOHbBIX 3aJaHUH U B IIpoliecce

HCCJIeIOBATEIbCKOH ZiesITeIbHOCTH HayYHO-TI0NYJIAPHYIO JIMTEPATYPy
XMUMMYECKOT0 COZlePXKaHUs1, CIPABOYHbIe MaTepHasbl, pecypcbl MHTEpHETA
10CJIe KOHCY/IbTALMH C Ne/JaroroM.




Tema 2. ds1eKTpoauTuYecKas
Aucconyanya. XuMuJyecKue
peaknuM B pacTBOpax

(84)

Teopust 3/IeKTPOTUTUYECKON AUCCOLUALNU. JIEKTPOJIUTHI U
He3JIEKTPOJIUThL. KaTHOHBI, aHHOHBL. MexaHusm duccoyuayuu
sewjecma ¢ pasAuvHsIMuU sudamu Xumuyeckol cessu. CmeneHb
duccoyuayuu. CunbHbBIE U caabble 3J1eKTPOJUTHI.

Peakuuu HOHHOTO 06MeHa, yCI0BUS X TPOTeKaHus1. loHHbIe
ypaBHEHUS peaKkLi.

XUMHUYecKue CBOWCTBA KUCJIOT, OCHOBAHHUH U COJIel B CBETE
MpeJICTaBJIeHUH 00 3JIEKTPOTUTUYECKOH auccoranuu. Cpesa
pactBopa. [loHsAITHE 0 rUIpOJIH3e CoJIeH.

KauecTBeHHbIEe peaKI[U1 Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, GPOMHUJI, HO3U /-, CyJIbaT-, KapOOHAT-,
cumKaT-¢ochaT- aHMOHBI, TUAPOKCH/I-MOHBI KATHOHBI aMMOHUS,
MarHusl, KaJbl¥s, aJIOMUHUs, Kesie3a 2+, 3+, [IMHKQ,
MPUCYTCTBYIOLME B BOAHBIX PACTBOPAX..

JleMoHCcTpanuu

JeKTpUYecKast HPOBOAUMOCTb PACTBOPOB BEIECTB; ABHKEHHE
HMOHOB B 3JIEKTPUYECKOM I0JIE.

OnbITHI, HJIIOCTPUPYIOLIME IPU3HAKYU IPOTEKAHUS peaKIui
HOHHOTO 06MeHa.

OnbITHI IO OPEZEJIEHHUI0 CPE/bI B PaCTBOpaXx coJiel (xaopuzaa
HaTpHsi, KapboHaTa HATPHs, XJIOPHUAA LIUHKA).

JlabopaTopHbIe U IPaKTH4YeCKHe

paGoTsl

JlabopamopHwlil onbim:

Ne8Peak1i HOHHOT'0 06MeHa B paCTBOPaX 3JIEKTPOJIUTOB:
cysabdara meau(1l)

U 11€/104M, Kap6oHaTa HaTPHs U COJISIHOW KUCJIOThI, peaKLus
HeNTpaau3alyu Mexy F’MIPOKCH/I0M KaJU U COJITHON KUCJIOTOM.
Ne9. KauecTBeHHble peakLMM Ha MOHbI B pacTBope.

IIlpakmuueckas paboma:

Ne 1. PelteHre aKkcniepvMeHTalbHbBIX 3334 10 TEME.
Buruucaenus

— M0 ypaBHEHUSIM XUMUYECKUX peaKk UK

PackpbIBaThb CMbICJ U3yYaeMbIX TOHATHH, @ TAKXKE CMBICJ TEOPUHU
3JIEKTPOJIUTUYECKOH U CCOLIMALMH C OIIOPOH Ha CXEMBI.

O6BACHATH NPUYMHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX pacTBOPOB C IIOMOIIbIO NeJiarora.

CocTaB/IAATh ypaBHEHUS AMCCOLUALMM KUCIIOT, 11{eJI04€el U CoJiel, ToJIHble
Y COKpalléHHbIe HOHHbIEe YPaBHEHUA XUMUYECKUX peaKIIui HOHHOTO
obMeHa.

[I1aHMpOBATE U OCYLIECTBJIATD HAa TPAKTHKE XUMUYECKHe IKCIIEPUMEHTHI,
NPOBOJIUTH HAGJIIO/I€HHS], 1eJIaTh BbIBOZbI 110 pe3y/IbTaTaM 3KCIIEpUMEHTa
MocJie MpeJBapUuTeNbHON paboThl.

CiefoBaTh NpaBuU/iaM 6e30MacHOM paboThI B1a6OPaTOPUHU IPU
HCMOJIb30BaHUM XUMHUYECKOH 1OCY /bl U 060PYA0BaHUs 10/ KOHTPOJIEM
nejarora.

[Ipou3BOAUTDb BBIUYMCIEHUS 10 XAMHUYECKUM YPAaBHEHHSIM.

BbicTpauBaTh pa3BEPHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
nH}opMaLUIo U3 yYeOHHUKA U CIPABOYHBIX MaTepHaJIOB, FPAMOTHO
W CIO0JIb30BaTh U3y4YEHHbIH NOHATHHHBIN annapaT Kypca XMMHUH IocJie
NpeJBapUTENbHOTO CTPYKTYPUPOBAaHUS MaTepUaa.

Hcnonb30BaThb NpH BBINOJHEHUH Y4eOHbBIX 33laHUH U B Ipolecce
HCC/el0BaTeNbCKOH JlesTeJIbHOCTH HayYHO-TIONYJISIPHYI0 JIUTEPATYPY
XMUMHYECKOT0 CoZiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcsl UHTepHeTa
1ocJjle KOHCYJ/IbTAlMH C e/laroroMm.

Pa3gen 2. HemeTa/l1bl M MX coeJMHeHUs (24 1)




Tema 3. O6masa
XapaKTepHCTHKAa XMMHYeCKUX
asieMeHTOB VIIA-rpynnsl.
l'anoreHs!

(44)

O611as xapaKTepUCTHKA raaoreHoB. 0COOEHHOCTH CTPOEHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE /IJIsl HUX CTENeHH
okuceHus. CTpoeHue U GpU3NYECKHE CBOMCTBA MPOCTHIX

Bell[eCTB — rajioreHoB. XUMHUUYECKHe CBOMCTBA Ha IPUMepe XJ10pa
(B3auMoOIefiCTBYE C META/JIAaMH, HEMeTa/lJIaMU (BOZOPOJOM U
KHCJI0pOoIoM), weaouamu). XaopoBoaopoa. CosssHast KUCA0TA,
XUMUYeCcKHe CBOMCTBA, ho1yyeHue, TpuMeHeHue. KauecTBeHHbIE
peakIy Ha raJIorTeHU-UoHBIL. Jelicmaue x/10pa u x10po8odopoda Ha
0p2aHu3M ves08eka. BaxkHelme xJ0pu/ibl U KX HAX0XKJEHUE B
npupoje.

JleMoHCcTpanuu
BujeomaTepuabl: rajoreHbl U UX COeJUHEHUSI.
O6pasiibl XJI0PUAOB.

JlaGopaTopHbIe U MPAKTUYECKUE PAGOTHI
JlabopamopHblil onbim:

Pacno3HaBaHMe X/10PH/I-HOHOB.

IIpakmuueckas paboma:

Ne 2. TlosiydeHHe CONSTHON KUCJIOTbI, U3yYeHUe e€é CBOUCTB.

Buruucaenus
M0 YPaBHEHHUSIM XUMUYECKUX peaKLUn.

O6'bACHATD 061111 3aKOHOMEPHOCTH B M3MEH€EHU U CBOWCTB HEMETAJIJIOB U UX
coeJMHEHUH B IpejieiaXx MasblX IEPUOJLOB U IVIABHBIX MOATPYTII
[leproanyeckoi cHCTeMbI XHMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BAHHEM CXEMBI.

XapakTepH3oBaTh GQU3NYECKHE U XUMUYECKHe CBOMCTBA NPOCTHIX BEIleCTB
rajioreHoB (Ha MpHUMepe XJ10pa) U CI0KHBIX BelllecTB (XJI0pOBOA0OPO/a,
XJIOpU/Aa HAaTPHUs), COCO6BI UX MOJyYeHHs], IPUMeHeHHe U 3HaYeHHe B
MPUPO/Jie U XXKU3HU YeJI0BeKa Moc/Ie CTPYKTYPUPOBAHUS MaTepHraJa.

OnpesiesiATh TaJIOTEHU/-HOHBI B PACTBOPE C HCI0JIb30BaHUEM TAOTHIIBI
"XapakTepHble peaKIiu1 Ha aHUOHbI".

[1/1aHMpPOBATE U OCYLIECTBJIATD HAa MPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
IPOBOJUTD HAOJII0/IeH U, fieJIaTh BBIBOJbI 110 pe3yJIbTaTaM 3KCIlepUMeHTa
MocJie MpeJBapUTeNbHON paboThl.

Tema 4. O61as
XapaKTepUCTUKA XUMUYECKUX
asieMmeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 )

O61ras xapakTepucTrKa 3jieMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTpOEeHHs aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /11 HUX CTelleHH
okuceHus. CTpoeHUe U pu3NYecKre CBONCTBA IPOCTHIX

BellleCTB — KUCJI0PO/Ja U Cepbl.

AnnoTrponHble MoauUKaLMU KUCI0POJAA U cepbl. XUMHUeCKHe
CBOMCTBA cepbl. B3anMoieiicTBUE Cc HEMeTa/lJIaMU - BOZOPOJOM U
KHCJI0pPOJIOM, MeTa/lJlaMH, KOHLLleHTPUPOBAaHHBIMH a30THOM U
cepHOH KHcoTamu. CepoBoOpPOJ, CTpoeHUe, usryecKue

O6bSICHATDH 06IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3j1eMeHTOB VIA-
IPYNIbl ¥ UX COeJUHEHUH
C Yy4E6TOM CTPOEHUS UX aTOMOB C ONIOPOY Ha cxeMy "M3MeHeHUe paJjhycoB B
noArpynmnax’.

XapakTepu3oBaTb pu3nyeckue
Y XMMHUYECKHE CBOMCTBA MIPOCTOr0 BelleCTBA CEPBI U €€ CoeAUHEeH Ui
(cepoBOZIOPO/A, OKCHU/IOB CEPBI, CEPHON KHCJIOTHI, CyJIb}ATOB), CIOCOOBI UX




U XMMHYeCcKHe CBOMCTBA (KI/ICJ'IOTHbIe H BOCCTaHOBHTeJ’IbeIe). MoJIy4eHud, IpUMEHEeHe U 3Ha4YeHHe B [IpUupoJe U X KU3HHU YeJIOBEKa C

OKCH/IbI cepbl KaK MpeICTaBUTENHN KUCIOTHBIX OKCHI0B. CepHast OMOpPOY HA CXeMY M IJIaH.

KUCJI0Ta, PU3NYECKHE U XUMUYECKHE CBOMCTBA (061He KaK OnpeaensaTh HaMU4Ke CyabdaT-HOHOB B pacTBOpE.

MpeACTaBUTEJIS KJIacca KUCIIOT U cheyuguveckue), IpruMeHeHHe. OGBSICHATD CYIHOCTb 3KOJIOTUYECKHUX IPOGJIEM, CBI3aHHBIX C IepepaboTKOM
CepHHUCTast KUCJOTA. COeJJMHEHUH Cepbl MOCJie CTPYKTypUpPOBaHHUsl MaTeprasa.

Xumuueckue peakyuu, excaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCo6a [l1aHUpPOBATh U OCYLIECTBJIATH Ha IPAKTUKE XHMUYECKHE IKCIIEPUMEHTHI,
no/yyeHusl cepHoli Kucs0mol. Annapamsl U npomekaroujue 8 HUX MPOBOJUTD HAGJII0IEH S, /1eJ1aTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIEPUMEHTa.
npoyeccol (Ha npumepe npouzeodcmea cepHol KUc/aomol). Ciie1oBaTh MpaBuJIaM 6e30MacHOU paGoThI BJ1a60PaTOPUHU IPU

CoJiv CepHOM KHC/IOThI, Ka4ecTBEHHas1 peakI[ysi Ha CyJIbpaT-HOH. HCNO0JIb30BAHUM XUMHUUYECKOU MOCY/1bl U 060pY/I0BaHUS MO PYKOBO/ICTBOM
HaxoxieHue cepbl U e€ coeAMHEHUH B Tpupoe. Xumuyeckoe nejarora.

3azpsi3HeHUe okpyxcarowell cpedbl coeQUHeHUAMU cepbl (KUCA0MHble [IpoU3BOUTH BHIYHUCAEHHS 110 XAMHUYECKHUM YPaBHEHUSIM 110 aJITOPUTMY.
dooicdu, 3azpsizHeHuUe 803dyxa U 80006M08), cnocobbl e2o HWcnosib30BaTh NpU BbIMOJTHEHUH yYe6HbBIX 3aJaHUH TEKCThI yueGHUKA,
npedomepawjeHusl. cnpaBo4yHble MaTepuasbl ([lepruoauvecKyo CHCTEMY XUMHUYECKUX

aneMeHTOB /l. U. MeHpeneeBa, TabIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U COJIeH B BOJIE, 3JIEKTPOXUMUYECKU N PAJL HANPSKEHU N
MEeTaJIIOB).

Hcnosnb30BaTh NpU BLINOJHEHUH Y4eGHBIX 3a/JaHUH U B IIpoLiecce

JleMoHCcTpanuu
Kosiiekuuu (BuZeoMaTepHasbl): cepau eé coeAUHEHUS.
O6yryiinBaHMe caxapa noJ, e CTBHEeM KOHLEHTPUPOBAHHOW CEPHOH

KHUCJIOTBI. .

HcC/lel0BaTeNbCKOM AesiTeIbHOCTH HayYHO-NONYJIIPHYI0 JIUTepaTypy
JlaGopaTopHble U MPAaKTUYeCKUE PAGOThI XUMHUYECKOT0 COJIep>KaH !, CIPaBOYHbIe MaTepUabl, pecypcel HTepHeTa
Jla6opamopHble onbimbl: nocJie KOHCYJIbTalluu € eJjJaroroM

O6HapyxeHHe CyJbdaT-HOHOB.

B3aumoieiicTBre pa36aBJeHHON CEPHOU KUCIOTHI C IUHKOM.
BoruucaeHus

0 YPaBHEHUSIM XUMUYECKUX PeaK i




Tema 5. O6mas
XapaKTepHUCTHKA XUMUYeCKUX
3j71eMeHTOB VA-rpynnsl. A30T,
docdop u ux coefrHeHUA

(74)

Tema 6. O611as xapaKTepuc-
THKa XUMHU4YeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoa v KpeMHUH U X

O611as xapaKTepuCcTHKa 3jieMeHToB VA-rpynmnbl. 0cO6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIeMEHTOB, XapaKTepHbIe /151 HUX CTelleH!
OKHCJIEHUSL.

A3or, pacripocTpaHeHue B IpUpo/ie, pU3nUecKre U XUMUYECKHe
cBoicTBa. KpyroBopoT a3oTa B npupoze.

AmMMuak, ero pusnyeckre U XMMHUYeCKHe CBOMCTBA, NIOJIyYeH e U
npuMeHeHue. CoslM aMMOHUS, UX GU3UYECKHe U XUMUYECKHe
CBOMCTBa, npuMeHeHUe. KauecTBeHHast peaklivsi HA HOHBI aMMOHMUSI.
A3oTHasi KMC/I0Ta, eé usnyeckre U XUMHUYeCKHe CBOKCTBa (o6 iue
KaK MpeJCTaBUTeJIs KJlacca KUCJIOT U cheyugudeckue). Asomucmasi
Kucsoma. Ucnosav3os8aHue HUMpamos u co/eti aMMOHUS 8 Kayecmae
MUHEpAabHbIX YOOOpeH Ul

XUMUYecKoe 3arpsi3HeHre OKpYKatlleil cpesibl COeJHHEHUSIMU
azoTra (KHUCJIOTHBIE OXK/H, 3arpsi3HeHNe BO3/1yXa, TOYBbI U
BOJIOEMOB).

docdop, arromponnsie modugpukayuu gocghopa, usnyeckue u
XUMUYecKre CBOMCTBA.

Oxcug docdopa(V) u docdopnas kucaora, GusudecKkue U
XUMHUYecKre CBOMCTBa, nonyveHue. KauecmeenHas peakyus Ha
docam-uoHol.

HcnosavzosaHue pocghamos 6 kauecmee MuHepaNbHbuIX yOoOpeHull.
3arpsi3HeHHE NPUPOHBIX BOAOEMOB pochaTaMu.

JleMoHCTpanuu
Kosnekuuu: ¢ocdop 1 Ux coeiUHEHUS.
B3auMoielicTBMEe KOHLIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJbIO0.

JlabopaTopHbIe U IpaKTH4YeCKUe paboThl

JlabopamopHvie onbimvl:

1. BzauMogelicTBMe COJIel aMMOHUS C IIE/I0YbIO.

2. O3HaKoOMJIEHHE € 06pa3LiaMy a30THBIX U GOCPOPHBIX Y106 peHU.
IIpakmuyeckas paboma:

Ne 10. [losiyyeHre aMMUaKa, U3ydyeHHe ero CBOMCTB.

BuruucaenHus
110 YpaBHEHHUAM XMMHUYECKUX PeaKLi

Yriepop, asnoTponHble MogUdUKanuy rpaduT, aaMas.
B3auMoelicTBHE ¢ MeTa/lJIaMH, HEMeTaJlJIaMy,
KOHLEHTPUPOBAHHBIMU a30THOH U CEPHON KHCJIOTaMH,
pacrpocTpaHeHue B IpUpoJie, GU3nYecKre U XUMHUYECKH e

O6bACHATD 061Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VA-
IPYNIBI ¥ UX COeJUHEHUH C yYETOM CTPOEHUsI X aTOMOB.

XapakTepHu3oBaTh PU3NUECKHE U XUMUUECKHe CBOMCTBA MPOCTHIX BELeCTB
azoTa u pocdopa U ux coeAUHeHUH (aMMHaKa, cojell aMMOHHS, a30THOH
KHUCJI0TBI, HUTPATOB, oKcua pocdopa(V) u dochopHoOi KUCIOTEI,
docdaToB), cioco6bI UX MOTyYeHUs], IPUMEHEHNe U 3HaYeHue B IpUpo/je
Y J)KU3HH YeJIOBEKA C UCII0JIb30BAHHEM CXEMBI.

OnpesiesiATb HMOHBI aMMOHUS U $ocdaT-HOHBI B PACTBOPE C HCII0JIb30BAHUEM
TabJinIbl "XapakTepHble peakIM¥ Ha KATUOHBI U AaHUOHBI".

OGBSCHATD CYLIHOCTb 9KOJIOTHYECKHX PO6JIEM, CBSI3aHHBIX C HAXOXKEHUEM
coelMHeHUH a3oTa U dpocdopa B oKpyKawLiel cpese.

[I1aHUpPOBATb M OCYLIECTBJAATD HA IPAKTHKe XMMHUYECKHEe IKCIIEPUMEHTHI,
NPOBOJUTH HAGIIOJ€HHS, [leJIaTh BBIBO/ABI 110 pe3yJ/IbTaTaM 3KCIIEPU-MEHTA.

CrnenoBaThb paBuJIaM 6e30MacHOM paboThbl B 1a6OpaTOPUH NIPH
HCIOJIb30BAaHUU XUMUYECKOU MOCY bl U 060pyA0BaHUS.

[Ipou3BOAUTDb BBIYMC/IEHUSA 10 XAMHUYECKUM YPaBHEHHUAM.

Hcnosb30BaTh NpH BbINOJHEHUH YYeOHBIX 3aJaHUH TEKCThI y4eOHHUKaA,
CIpaBOYHbIE MaTepHUasbl (IEPUOAUYECKYIO CUCTEMY XMMHUYECKUX
aseMeHToB /I. U. MeHpiesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJiell B BOJe, 3JIEKTPOXUMUYECKU I PAJ HaNpsKeHU N
MeTaJlJIOB).

Hcnonb30BaThb NpH BbINOJHEHUH YYeOHbBIX 33ldaHUH U B Ipolecce

UCCJIeI0BATENbCKOH JiesiTeIbHOCTH HAyYHO-TONYJISIPHYIO0 JINTEPATyPy
XMMHYECKOT0 COZlepXKaHus1, CHPaBOYHbIe MaTepHasbl, pecypcbl MHTepHETA
H0CJ/Ie KOHCYJ/IbTALMH C T1e/Jarorom

O6'BSCHATD 0611{e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-
IPYNIBI ¥ UX COEJUHEHUH C yYETOM CTPOEHUsI X aTOMOB.

XapakTepH3oBaTh GU3UYECKHE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
yTJIEPO/A U KPEMHMS U UX COeIUHEHUH (OKCH/IOB yriepo/ia, yroJbHOR




coeMHEeHM

(84)

cBoiicTBa. Afcop61us. KpyroBopoT yrieposa B Ipupo/e.

Oxcu/ibl yriepoa, ux usnyeckKue U XMMHYecKHe CBOMCTBA, UX
JleHCTBHE Ha )KMBble OPraHU3MBbl, IOJIy4eHHe U IPUMEHEHHeE.
IKos102u1eckue npobaembl, c8si3aHHble ¢ okcudom yeaepoda(lV);
a2unomesa 2,106a/16H020 NOMen/eHUs KAUMAama; NapHUKo8bLi
agpgpexkm.

YroJsibHas KMCJIOTA U €€ CoJd, UX PU3NYecKre U XUMUYECKHe
CBOMCTBA, MoJIy4yeHNe U NpuMeHeHre. KauecTBeHHast peakLiis Ha
KapOOHAT-UOHBL

IlepsoHauanbHble NOHAMUS 06 Op2AHUYECKUX 8eUecmB8ax KaK o
coeduHeHUsX y2/a1epoda: 0CO6eHHOCMU cOcmasa U CMpoeHusl.
TToHssMUE 0 6UO.102UYECKU BAJCHBIX BEWECMBAX: HCUPAX, OEAKAX,
yenesodax. MamepuaibHoe eQUHCMBO 0p2aHU4ecKUX U
HeopaaHu4eckux coeduHeHull.

Kpemnuli, ezo gpusuueckue u xumuueckue cgolicmea (Ha npumepe
e3aumodelicmeusi ¢ MEMAALAMU U HEMEMAAIAMU), NOAYHEHUEe U
npumeHeHue 8 3/1eKMpoHUKe.

CoeduHeHus kpemHusi 8 npupode. O6wue npedcmasieHust 06 okcude
kpemuus(IV) u kpemHuesotl Kuciome. Cuaukamsl, UX UCNO/1b308aHUE
8 6bimy, MeduyuHe, npomblul1eHHOCMU. BaxcHellwue cmpoumenvHble
Mamepuasbl: Kepamuka, Cmek10, yemeHm, 6emoH, Hce1e306emoH.
IIpo6.1embl 6e30NaACHO20 UCNO1b308AHUS CMPOUMENBHBIX
Mamepua.nos 8 N08CeIHe8HOU HCUIHU.

JleMoHCcTpanuu

Mopenu KpUcTa/IMYeCKUX Pell€TOK a/iMasa, rpapuTa, MOJIEKY. bl
dysepena.

Ancop6uusi pacTBOPEHHBIX BELleCTB aKTUBHPOBAHHBIM YTJIEM.
[IpoTuBoras.

Bujeomarepuasbl: CHUIMKaTHASI TPOMBIIIJIEHHOCTb.

Mopenn MosieKy./1 OpraHM4eCKHUX BeleCTB.

JlabopaTopHbIe U IpaKTH4YeCKUue paboThl
JlabopamopHblil onbim:

KauecTBeHHas1 peakjyst HA Kap6OHAT-HOH.

IIpakmuueckue pabomul:

Ne 11. [TostyyeHHe yTr1eKH CJIOrO ra3a U U3yYeHHe ero CBOHCTB.
KayecTBeHHas peakuys Ha KapOOHAT-HOH.

Ne 12. PemreHue aKcnieprMeHTa/bHBIX 33/1a4 110 TeMe «HemeTanibi».

BoruucaeHus
10 YpaBHEHHUSIM XMMHUYECKUX PeaKLU i, ec/v OJJUH U3 peareHToB
JlaH B BHUJie BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOH JoJiel.

KHCJI0ThI, KApOOHATOB, OKCH/A KPEMHUS, KpEMHUEBOM KHUCJIOTHI,
CHJIMKATOB), CIOCOOBI UX MOJIy4YeHHs], IPUMEeHeHHe U 3Ha4eHHe B IPUPo/Je
Y J)KHU3HH YeJIOBeKa.

OnpefenaTb Kap6oHAT- U CUJIUKAT-

HOHBI B pacTBODe.

OGBACHATD CYLIHOCTD 9KOJIOTHYECKUX IPO6JIeM, CBI3aHHBIX C HAXOXKEeHHUEM
YTJIEKMCJIOTO ra3a B OKpY»Kalolel cpefe.

WnnrocTpupoBaTh B3aMMOCBSI3b HEOPTaHUYECKUX COeJMHEHUH yTepoa U
OpraHUYEeCKHUX BEIECTB M0/ PyKOBOJCTBOM YUUTEJIS.

[1/1aHMPOBATh U OCYLIECTBJATD HAa IPAKTHKE XMMUYECKHE 3KCIIEPUMEHTBI,
MPOBOJUTD HAGJIIOZIEH U, [leJIaTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIepUMeHTa
MocJie MpeJBapUTeNbHON paboThl.

CieoBaTh NpaBUJIaM 6e30MacHOM paboThl B J1abopaTOpUU IpU
HCIO0JIb30BaHUM XMMHUYECKOH NOCyAbl U 060pyJ0BaHHUS.

Hcnonp30BaTh NP BBINOJHEHUH YIEOHBIX 33/JaHUN TEKCThI yUeOHUKA,
crnipaBoyHble MaTepualbl ([leproAUYeCcKyI0 CUCTEMY XMMUYECKUX
aneMeHTOB /I. U. MeHzieseeBa, TabJIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U COJIeH B BOJIE, 3JIEKTPOXUMUYECKU N PSSl HANPSIKEHU N
METAJIJIOB) 1OCJIe KOHCYJIbTAlMH C IearoroM.

Hcnonb30BaThb NpH BbINOJHEHUH Y4eGHBIX 33laHUH U B Ipoliecce
HccJIeloBaTe/IbCKOM JiessTe/IbHOCTH HayYHO-NIONY /IAPHYI0 JIMTepaTypy
XMMHUYECKOI0 COZlepaHus, CIpaBOYHbIe MaTepHaslbl, pecypcel UHTepHeTa
10CJIe KOHCYJ/IbTAIMH C e/laroroMm.

Pasaen 3. Meta/ibl U UX coeauHeHUs (20 u)




Tema 7. O6111e cBONiCTBa
MeTaJ/l/IOB
(44)

06111351 XapaKTepUCTHKA XMMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0XKeHHU B [leproandeckoi cucTeMe XUMUYECKUX
asneMeHTOB /I. 1. MeniesieeBa U cTpoeHUs aToMoB. CTpoeHue
MeTaJlJ10B. MeTa/IndecKas CBSI3b U MeTaJlJIndyecKas
KpHUCTa/l/InyecKas peléTka. JJIeKTPOXUMUYECKUH paf,
HamnpspKeHUH MeTanioB. Pusnyeckue U XUMHUYeCcKHe CBOMCTBA
MeTas10B. 06wue cnocobbl noay4eHuss memaanos. [lonssmue o
KOppOo3uu Memas/08 U OCHO8Hble CNOCOObl 3aujumsl 0mM KOppo3Uuu.
Cnaaswbl (cmanb, vy2yH, 00paAOMUHUll, 6pOH3A), UX NPUMEHEHUE 8
6b1my U NPOMbIULAEHHOCMU.

JleMoHCcTpanuu

O3HakKoMJIeHHe Cc 06pa3ljaMy MeTaJJIOB U CIJIABOB, UX
$u3nYecKUMHU CBOHCTBAMU.

Mojenu KpUCTaINYECKUX PEIIETOK MEeTaJIJIOB.
BuieomaTepuasbl: KOPPO3UsI METAJLIOB.

JlaGopaTopHbIe U IPaKTHYECKHe PaGOThI

Jla6opamopHbie onbimul:

O3HaKOMJIEHHE C 06pa3l[aMHU CIJIABOB METAJIJIOB.

3aBHUCHMOCTb CKOPOCTH PEAKIMH METAJLIA C KUCJIOTOU OT IIPUPOJbI
MeTasuia.

Buruucaenus
— M0 YpaBHEHHUSM XUMHUYECKUX PeaKIUi, ec/u 00UH U3 peazeHmos
codepacum npumecu

PaCKprBaTb CMBbICJI U3y4YaeMbIX MOHATHH U NMPUMEHATDb 3TH [IOHATUSA IIPU

ONMCAaHUM CBOWCTB BEIECTB U UX IpeBpalleHu .

O6BACHATH 06LLII/Ie 3dKOHOMEPHOCTU B UBSMEHEHU U CBOMCTB 3JIeMEHTOB-

MeTaJIJIOB U UX COeJUHEHUH C y4ETOM CTPOEHHUA UX aTOMOB.

XapakTepHr30BaTh CTPOEHHUE METAJLJIOB, 001IHe GU3NUEeCKUe U XUMUYeCKHe

CBOWCTBA METAJJIOB.
XapakTepH30BaTh 06LIMe CIOCOOBI TOJy4YeHHs] META/IJIOB 110CJIe
CTPYKTYpPUPOBaHUsI MaTepHaa.

CieoBaTh NpaBUJIaM 6e30nacHOM paboThl B1abopaTOpUU NpU

WUCI0JIb30BAaHUH XUMHUYECKOH nocyabl U O60pyﬂOBaHHH.

npOI/I3BO,Z[I/ITb BbIYUCJIEHHA 110 XUMHWY€CKHM YPABHEHHUAM.
Hcnonb3oBaTh IIPU BbBINIOJIHEHUH y‘{e6Hle 33AaHldﬁ TEKCThI yqe6l-m}<a,

cnpaBoyHble MaTepuasbl ([leprogudeckyro cHCTeMY XUMHYECKUX
asnemeHnToB /I. U. MenzeneeBa, TabuIy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJiel B BOJie, 3/IEKTPOXMMUUYECKU U AL HAIPSXKeHUH
MEeTaJUIOB).

HWcnosp30BaTh Npy BBINOJHEHUH YUeOHbIX 3aJaHUH U B IIpoliecce

HCCJIelOBATENbCKOM J1eITeIbHOCTH HayYHO-MIONYJ/IAPHYI0 JIMTEPATYPY
XMMHUYECKOI0 COZepKaHus, CIPaBOYHble MaTepHuaJbl, pecypchl UHTepHeTa
NOCJIe IPeJBAPUTENbHOM KOHCY/IbTALMH C II€JaroroM




Tema 8. BaxkHeiimme
METaJIJIbl M MX COeAMHEHUS
(16 9)

Tema 9. BemecTBa u
MaTepHasIbl B KU3HU
YyeJioBeKa

lllenouHblie MeTasbl. [losoxeHue B [lepuoanyeckoi cucteme
XMMUYeCcKUX 3/1eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHE aTOMOB.
HaxoxpaeHue B npupoge.

®u3nyeckre U XUMUYeCKHe CBOKUCTBA (Ha MpUMepe HAaTpUs U
Kanus). OKCUpbl ¥ TUAPOKCUABI HATPUS U Kanus. [[puMeHeHue
IeJI0YHBIX META/JIOB U UX COEIMHEHUH.

llles104HO3€eM eIbHBIE METAJIJIbl MAarHUM U KaJbLUH, CTpOEeHUe
aromoB. [losioxkeHue B [lepronvecKol cucTeMe XUMHUYECKUX
asnieMeHTOB /. U. MeHpeneeBa. HaxoxieHue B mpupoze.
dusryeckre U XMMHYeCKUe CBOMCTBA. BaxkHelMe coeluHEeHUs
KasibIus (OKCUJ, TUAPOKCU, COJTH ). JKécmKkocmb 800bl U cnoCco6bl eé
ycmpaHeHus.

Antomunuit. [lonoxxeHue B [leprouuecKoil cUCTEME XUMHUYECKUX
asieMeHTOB /. U. MeHzeneeBa, cTpoeHre aToMa. HaxoxkjeHue B
npupo/e. Pusnyeckrue U XUMHUYECKHE CBOMCTBA. AMoTEpPHbIE
CBOWCTBA OKCH/IA U TUAPOKCUA.

2Keneso: coctas, cBolicTBa U noJiydyenue. [losoxeHue B
[leprouyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB

. U. MenieneeBa, ctpoeHne aToMa. HaxoxzaeHue B npupoje.
dusndeckre U XUMUYeCKHe CBOMCTBA. OKCUABI, TUAPOKCU/IBI U COJTH
ese3a(ll)

u xxese3a(1ll).

JleMoHCcTpanuu

B3auMoeiicTBUe HaTpus C BOJOU.

OxkpalivBaHue IIJIJaMeHU HOHAMU HaTpHUS U KaJlusl.
OxpamuBaHye MJIaMeHU HOHAMHU KaJIbI[HUsl.
B3auMojielicTBHEe OKCH/A KaJIbIMS C BOJIOH.
BusieomMaTepurasibl: TOpeHUe XKeJle3a B KUCJI0PO/Je U XJI0pe.

JlaGopaTopHble U NpaKTH4YecKue paGoThl
Jla6opamopHble onbimbl:

O3HaKOMJIEHHE C 06pa3LaMy aJlOMUHUS U €ro CIJIaBOB.
AmodoTepHbIe cBOMCTBa TMIPOKCH/IA AJIIOMUHUA.
KayecTBeHHbIe peaKIIMH1 Ha UOHBI KeJie3a.
IIpakmuueckue pabomul:

Ne 13. PemreHue skcriepyMeHTa/IbHBIX 33/ia4 110 TeMe «MeTaslibl».

BoruucaeHus
M0 YPaBHEHHUSIM XUMUYECKHX peaKLUH.

O6BbACHATD 061II1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMEHTOB-
MeTaJlJIOB B IPyNIax U UX COeJUHEHUH C y4ETOM CTPOEHHUS X aTOMOB.

XapakTepHu3oBaThb PU3NUECKHE U XUMHUYECKHe CBOMCTBA MPOCTHIX BELECTB
MeTaJlJIOB U UX coeJUHEeHUH (OKCUJO0B, TUJPOKCU/IOB, CoJel) c oropoit Ha
CxXeMy, CIIOCOGBI UX NOJIyYeHUs], TpUMeHeHUe U 3HaueHe B IPUPO/ie U )KU3HU
YyesIoBeKa.

Pacno3HaBaThb C NOMOILIbI0 KaUeCTBEHHbIX peaKL[Mi HOHbI MeTaJlJIOB (MarHus,
KaJIbIIUsl, AIIOMUHUS, IIUHKQ, JKesie3a (2+), )kese3a (3+), menu (2+4) ¢
HCI0JIb30BaHWEM TabJInIbl "XapaKTepHble peaKIiiy Ha KaTHOHBI .

[l1aHMPOBATb U OCYILIECTBIISATD Ha IPAKTHKE XUMHYECKHE 3KCIIEPUMEHTBI,
MPOBOAMTE HAGJIIO/IEHHS, [leIaTh BbIBOJBI [0 pe3ysibTaTaM dKCIIEPUMEHTa.

CnesoBaTh npaBuJ/IaM 6e30MacHoi paboThI B 1a6OPaTOPUH NPU
HCIOJIb30BaHUU XUMHUYECKOH NOCYyAbl U 000PYJ0BaHHUS.

[Ipou3BOAUTDb BBIYMC/IEHUSA 10 XAMUYECKUM YPaBHEHHAM.

BbicTpauBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOI Ha
nHdopMaLuIo U3 yYeOHHUKA U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO
HCIO0JIb30BaTh U3yYeHHbIN NOHATHHHEBIN annapaTt Kypca XMMHU.

Hcrosib30BaTh NpH BbINOJHEHUH YYeOHBIX 3a/JaHUH U B Ipoliecce
HCC/el0BaTeNbCKOH JlesTeJbHOCTH HayYHO-TIONYJISPHY 0 JIUTEPATYPY
XMUMHYECKOT0 COZlep>KaHus, CIPaBOYHbIe MaTepHaslbl, pecypcsl UHTepHeTa
rocJie npe/BapUTeJbHON KOHCY/IbTALUU C NTeJJaroroM

Pa3gen 4. XuMus U oKpy:xawomas cpeaa (3 u)

Hosble Mmamepuasibl U mexHo/102uul. Bewecmea umamepuassl 8
nogcedHesHoU HcU3HU Yea08eKa. Xumusi l,l360p08be. FeszonacHoe
ucno/s1b308aHuUe sewecmes U Xumudeckux peakuuﬁ 8 6blmy.

XapaKTepHu30BaTh poJib XUMHUHU B PA3JIMYHbBIX chepax JesATeJbHOCTH JIoJeH,
OCHOBHBIE BeIl|eCTBA U MaTepHaslbl, IPUMeHseMble B )KU3HHU COBPEMEHHOI'0
YeJIOBeKa.




(34)

IIpupodHble uUcCMOYHUKU y21e8000p00308 (Y2016, NpUPOOHbLIi 2a3,
He@mb), NpodyKmbl ux nepepabomku, ux poib 8 bbimy u
npomMvlu1eHHOCMU.

OcHosbl 3K0102U1ecKoll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHUe
okpyxcarouell cpedul (npedesbHO donycmumasi KOHYeHmpayust
sewyecme — I1/K).

Postb xumuu 8 pewleHuu 3K0.102U4eCKUX Npob.1eM.

OOGBSICHATD YCI0BHS 6€30MaCHOT0 UCII0JIb30BAaHUS BEIECTB U XUMHUYECKUX
peakIui B GbITY.

AHanu3upoBaTh U KPUTUYECKU OLleHUBATh HHGOPMALUIO O BJAUSIHUN
MPOMBILIJIEHHOCTH, CeJIbCKOI'0 X0351IUCTBA, TPAHCIOPTA U AP. HA COCTOSIHUE
OKpY>Kalolel cpefbl.

YMeTb oka3bIBaTh I€PBYI0 IOMOLb IPU XUMUYECKUX 03KOTaX U OTPaBJICHUSAX.
[IpuHUMaTh y4acTHe B 06CYKAEHUU TP06IeM XUMUYECKON U 3KOJOTMYeCKOU
HaIlpaBJIEHHOCTH, BBICKA3bIBAaTh CO6CTBEHHYIO ITO3HUIHIO 110 Mpo6JieMe U
npezJiaraTb BO3MOXKHbIE IYTH e€ pelleHH!s C OI0opoi Ha HHPOpMaLHIO U3

y4e6HUKa U CIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa.
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