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[TOACHUTEJIBHAA 3AITMCKA

[Ipumepnas pabouasi mporpaMma MO XUMHH JJIsi OOYYAIOMIMXCA C 3aJIePKKOMN
ncuxudeckoro passutus (manee — 3[IP) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS
cocTaBlieHa B COOTBETCTBHM C DenepalbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTro o0miero oopazoBanus (IIpukaz Munnpocpenienuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IocTUlMK Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHoi
aJIalITUPOBAHHON OCHOBHOM 00pa30oBaTEeNIbHON MPOrpaMMOil OCHOBHOTO  OOIIEro
oOpa3zoBaHMsl OOYYAIOMIMXCA C 3aJEPKKOM TICUXMUYECKOro pa3BUTUA (0A0OpEHHOM
pemierrneM ®YMO 1o obieMmy obpazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manmee — ITAOOIT OOOQO 3I1P), ®enepanbHOil paboueii mporpaMMbl OCHOBHOTO 00IIIETO
oOpazoBaHusl MO TpeAMETy «XuMus», @DenepanbHON NpPOrpaMMoON BOCIUTAHUSA
oOyyarolmuxcsi MpU TOJYyYEHUUM OCHOBHOTO 0O0IIero o0pa3oBaHus, C Y4YETOM
pacmpeeNieHHbIX 10 KjlaccaM IPOBEPSIEMBIX TPEeOOBaHUN K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0oOmIero o0pa3oBaHUS U
AJIIEMEHTOB COJAEP KaHMs, PECTABICHHBIX B Y HUBEPCATHLHOM KOAU(HUKATOpE 1O XUMUH,
Konnenmmu mnpenogaBanusi y4eOHOTo mpeameTa «XuMus», B 00pa30BaTeNbHBIX
opranmanusx PO, peann3yromux 0OCHOBHBIE 00I1I€00pa30BaTeIbHBIE TPOTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYyeOublii mpeamer  «XHMHS» ~ BXOOUT B MNpPEAMETHYIO  00JacTh
«EcTecTBeHHOHayuUHbIE TpPEaMETh». B cucTeMe ecTeCTBEHHOHAYy4YHOIro 00pa3oBaHUs
XUMHSI KaK y4yeOHbIN MpeIMET 3aHMMAeT BaXKHOE MECTO B IMO3HAHUU 3aKOHOB MPUPOJHI,
(opMUPOBaHNN HAYYHOW KAapTHUHBI MHUpPA, CO3JAAHUM OCHOBbI XMMHYECKHX 3HAHUH,
HEOOXOJMMBIX Il TIOBCETHEBHOM >KM3HM, HABBIKOB 3J0POBOI0 M OE30MACHOTO st
YelloBeKa M OKpYyXKawlled ero cpeapl oOpa3a XU3HM, a TaKKe B BOCHUTaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YenemHocT U3y4eHuss XMMHUM CBSi3aHa C OBJIAJICHUEM XMMHUYECKUM SI3BIKOM,
coOnro/iecHneM MpaBuyl  Oe30MacHOM paboOThl TpPH  BBINOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€H XUMHUHU C IPYTHUMU MPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIOYaET B ¢€0s1 OCHOBBI HEOPTAHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3aHue 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUM
0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXcCsl U UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conmepxaHny TaHHOTO Kypca IPEACTaBIEHbI OCHOBONOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMs, BKIIOYAIOLIME HW3YYEHHE COCTaBa M CTPOCHHUs BELIECTB,
3aBUCUMOCTM HX CBOMCTB OT CTPOEHMS, IPOrHO3UPOBAHHE CBOWCTB BELIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUM U ITyTE€H YIIPABICHUS UMH
B LIEJISAX ITOJIYYEHHUS BELIECTB U MAaTEPUAIIOB.

TeopeTndyecKkyro OCHOBY M3YYEHHs] HEOPTAHUYECKOM XUMHUU COCTABIIIET ATOMHO-
MOJIEKYJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu



CBEIECHUSMH O CTPOCHMHM aToma, BHJAX XUMHUYECKOH CBS3HM, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHYECKUX PEAKIIHII.

B usydenun kypca 3HauuTENbHAS POJIb OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, OMHMCAHUIO PE3YJIbTATOB
YUYEHHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHO pabOThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHON MporpaMMbl B Mpolecce 00yUYeHUs MO3BOJIUT 00yYaromuMCs
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUU U ITOHATH POJIb M 3HAYEHUE XUMUU
Cpelu ApYruX HayK O MPUPOJIE.

N3ydyeHne XuMHUHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYyYHBIX METOAOB (HaOMIOJeHHE, W3MEpEeHHE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUS HayYHBIX
3HaHUW, OCHOBAaHHOTO Ha MEKIIPEIMETHBIX CBA3SX € mpeameTaMu «OKpyKarolnui MUPY,
«Duzukay, «buonorusa», «['eorpadpusa», «MatemaTnka» U GOpMHUPYET KOMIIETEHIUH,
HEOOXOAUMBbIE JJIs1 IPOAOJIKEHUSI 00pa30BaHMsI B 00JIACTH €CTECTBEHHBIX HaYK.

N3ydyeHne XuMUH CIOCOOCTBYEeT pa3BuTHIO y oOydaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKUMOHAIBHOM  TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKH aHAIW3UPOBaTh HH(POpPMALMIO, IPEACTABICHHYIO B
pa3nauuHbIX (opMax. 3HAYUMOCTb IpeaMeTa JUIsl pa3BUTUS KM3HEHHOW KOMIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3akimiouaeTcss B yCBOGHMHM OCHOBBI XMMMUYECKHUX 3HAHMM,
HEOOXOAMMBIX MJIA MOBCEIHEBHOM »W3HM;, HABBIKOB 3JI0POBOTO M 0OE€30MacHOro IJis
YeJoBeKa M OKPY’KaIoIIEeW ero cpenbl o0pasza >KU3HU; (OPMUPOBAHUU SKOJIOTHMUECKOU
KYJbTYpBI.

[Iporpamma oTpakaeT coaep:kaHue OOyYEeHHs] MpPEeAMETY «XHUMHS» C y4EeTOM
0coObIX 0oOpa3zoBaTelbHBIX NMoTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. OnageHue yueOHbIM
MpPEAMETOM «XUMHUSD» MPEACTABISAECT ONPENEIECHHYI0 TPYAHOCTh JJIsi 0Oy4aronIuxcs ¢
3I1P. D10 cBs3aHO C OCOOCHHOCTSIMHU MBICITUTEIBHON ACATEILHOCTH, TTEPHOINUYSCKUMU
KOJI€0aHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 00IIIero 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM WHTEPECOM W HU3KMM YPOBHEM PEYEBOIO
pa3BUTHSL.

Jnis mpeononeHus TPyOHOCTEH B HM3yUYE€HUM YYeOHOro mpeamera «XuMHs»
HeoOXxoaMMa ajganTaius o0beMa M XapakTepa yueOHOTO MaTepraia K MO3HaBaTEIbHBIM
BO3MOKHOCTSIM JIaHHOM KAaTEeropuu OOYyYaromMXcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXIPEIMETHBIX  CBS3EH,
NOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuarna.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJMMO OCYIIECTBIISITH B3aUMOJECHCTBUE Ha
MTOJINCEHCOPHOM OCHOBE.

Teopernueckuil MaTepuall peKOMEHAYETCA M3ydaTb B MPOLIECCE IPAKTUYECKON
nesTebHOCTH. BO3MOXKHO BbIJIETIEHUE OTACIBHBIX YPOKOB Ha pELICHUE 3a]a4 B CBSI3U CO
CIIO)KHOCTBIO aHanmu3a Tekcta oOyuarommmuca c 3IIP. Opranuyeckoe eIUHCTBO
MPAKTUUYECKOW M MBICIUTEIbHON AESITETbHOCTH OO0YyYaloUIMXcs Ha YypOKax XHUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0A3UCHBIX XMMHUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHE MPU U3YyYEHUH XUMHH YIENISIETCA H3YyYEHUIO «CKBO3HBIX)
MOHATHI U (POPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHaa.



IIeJIl/I U 3aJaI1 U3yUYCHUS y‘l€6HOI‘O npeamerTra «XHMMHUD»

Obwue yenu wu3ydeHHs y4eOHOro TmpeaMeTra «XHUMHSD TPEICTABICHBI B
OcHoOBHOI1 ~ pabouedl  mporpaMme OCHOBHOTO  oOmiero  oOpaszoBanus. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX IPHUOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HA pa3BUTUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa W oOuied KylnbTypbl. OOyueHHe yMEHUIO YUUTHCS U
IPOJI0JKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIIEE BPEMS SIBISICTCS] OAHOU U3
BaXHEHUITNX PYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMHUN.

Jns obywaromuxcs ¢ 3IIP, Tak ke, Kak U JUIsl HOPMAaTHUBHO Pa3BUBAOILUXCS
CBEPCTHUKOB, OCBaMBAIOILIUX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMHUHUPYIOLIEE 3HAU€HHUE TPUOOPETAIOT TaKUE yeau, KakK:

" (opMHpOBAaHME  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  pELIEHUH, CIOCOOHOM
alaliTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

" HalpaBJICHHOCTh OOYYEHMs Ha CHCTEMaTHYECKOE NPUOOIIEHUE ydaluxcs K
CaMOCTOATENIBHON IO3HABATEIBHON JACSATEIBHOCTH, HAyYHBIM W IPAKTUYECKHUM
METOoJaM MO3HaHUs, (OPMUPYIOLUIMM MOTHBALMIO M PA3BUTHE CIIOCOOHOCTEN K
XUMUU;

= oOecrieueHue yCIOBUM, CIIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYAIOIIIMMUCS OTbITa
pa3HOOOpa3HON JEeATENbHOCTH, MTO3HAHUSI U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIUH ), UMEIOLIMX YHUBEPCAIBHOE 3HAUCHHE AJI Pa3IMYHBIX
BUJIOB JACSITEIBHOCTH;

* (opMHpOBaHUE YMEHHUI OOBSICHATH U OLICHUBATD SIBJICHUS OKPY’KAIOILIETO MUpa Ha
OCHOBAHWHU 3HAHUU U OIBITA, OJYYEHHBIX PU U3YYCHUU XUMUU;

* (popmupoBaHue y O0OyYarOIIMXCS T'YMaHUCTHUECKMX OTHOIICHHUN, MOHMMAHUS
LEHHOCTU XUMUYECKUX 3HAHUM JUJIsl BIPAOOTKH SKOJIOTHMUECKH I€IeCO00pPa3HOro
NOBEIEHUSI B OBITY M TPYJOBOW NEATEIBHOCTH B LEISIX COXPAHEHUS CBOEro
3I0POBbS U OKPYXKAKOLIEW NPUPOIHON CPEBI;

" pa3BUTHE€ MOTHUBAaMM K OOY4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CAaMOBOCITUTAaHMIO Ha OCHOBE YCBOGHHS OOIIEYETOBEUYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Mpo(uis U HANPABICHHOCTH AaJIbHEUILIEro
oOy4eHus.

Kypc HanpaBiieH Ha pelieHne cneayolmx 3aday, 00eCeUrBaIOIUX PEaTu3alnIo
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHMIO XHMHH
obyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs:

* (opMHpOBaHME TNEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX NPEJCTABICHUNA O
BEILECTBAX, MX IMPEBPAIICHUSAX M MPAKTUYECKOM IPUMEHEHUU; OBJAJCHUE
MNOHATUIHBIM aNapaTOM U CUMBOJIMYECKHUM SI3bIKOM XHMHH;

" OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTHM OCHOB XMMHUYECKOW HAyKH Kak 00JIacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbl MHOTMX SIBJICHUW JXUBOW M HEXKHUBOU
IPUPOABL; YTIyOJI€eHNE IPENCTABICHUI O MATEPUAJIbHOM €IMHCTBE MHPA;



" OBJIQJICHUE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTHU: CTIOCOOHOCTHIO aHATTM3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
Oe3omacHOro oOpallleHusT ¢ BEIIECTBAMHU, HCHOJIb3YEMbIMU B TIOBCEIHEBHOM
KU3HH, YMEHHUEM aHAJM3UPOBaTh W IUJIAHUPOBATH JKOJOTUYECKH Oe30IMacHOe
MOBECHUE B IIEJISIX COXPAHEHUS 3/I0POBbs U OKPYKAIOIICH Cpeibl;

* (opMHpOBaHME YMEHUN YCTaHABIMBAThH CBSI3U MEXIY pealbHO HAOIOAaeMbIMU
XUMHUYECKUMH SIBIICHUSIMU M TPOIECCaMM, HPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTO00pa3us BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" IpUOOpPETEHHE OMbITa MCIOJIb30BAHUS PA3JIMUHBIX METOJIOB M3YUYEHHS BEIIECTB,
HAOJIOICHUS 332 UX MPEBPAICHUSIMU TIPU MPOBECHUN HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA00PATOPHOTO 0O00PYAOBaHUS U TPUOOPOB;

* (opMHUpOBaHUE MPECTABICHUN O 3HAYCHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTHYECKUX TpoOieM, B TOM 4YHCIE B NPEIOTBpAICHUU
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

Oco0enHocTH 0TOOpa M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUM

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHUMAJbHBIX YCIOBHH Ui YCBOCHHMS MPOrpPaMMHOIO MaTepuaia OOydaroIUMHUCS C
311P. Bonpioe BHUMaHHWE JOJKHO OBITH yJEJIeHO OTOOpY y4deOHOro Marepuana B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH MPH COXpPaHEHUH OOLIero 6a30BOro ypoBHSI.
OH [10JIKeH 10 COIepKaHUI0 U 00beMY OBITh aIaNITUPOBAHHBIM Tt 0Oy4varotuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. ClieyeT 00JIerynTh
oBJajZicHue MmatepuasioM ooOyuawommumucs c¢ 3IIP mocpeacTBoM ero JAeTalibHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM IOBTOPOM, MHOTOKPaTHOW TPEHUPOBKOH B
MPUMEHEHUN 3HAHUN C HUCIOJIb30BAHUEM IPUEMOB AITOPUTMU3ALMK M BU3YaJIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHWe AJid MOJHOLIEHHOTO YCBOEHHsI Y4E€OHOro MaTepuaia UMeeT
Ornopa Ha MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, U3Y4Ya€MbIX B JAHHOM KYypCe€, C TaKUMH
yueOHbpIMU TipenMeramu  kKak «leorpadusy, «®Pusuka», «buomorus». Ilo3Bosss
paccMaTtpuBaTh OJMH M TOT K€ Yy4yeOHBIM Marepuall C pa3HbIX TOYEK 3pEHHS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JYYIIEMY OCMBICIEHHUIO, 0oJiee MPOYHOMY
3aKPETUICHUIO TIOJYUYECHHbBIX 3HAHUN U TPAKTUYECKUX YMEHHIA.

[Ipy moAroToBKE K ypOKaM YUHUTENb JODKEH MPEeayCMOTPeTh (hOPMHUPOBAHUE Y
oOy4Jaronmxcsi yMEHUid aHaIu3upoBaTh, CPABHUBATh, 0000IIATh U3ydyaeMblii MaTepHall,
IUTAHUPOBATh MPEJCTOSIIYI0 padoTy, OCYILIECTBISATH CaMOKOHTposib. Heobxoaumo
NOCTOSIHHO ~CJIEIUTh 3a MPaBUIBHOCTBIO peueBOoro o(OpPMIICHHS] BBbICKa3bIBAHUN
obyuatommuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTAMM TOBEACHUS U JAesITeNbHOCTH oOyuwaromuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMKA  KOHTPOJIb
COOJII0/IEHUS TTPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEACHUH Jab0paTOPHBIX paboT B
XUMHUYECKOM KaOuHETE.



IIpumepHbie BUABI AesaTeJbHOCTH 00ydyawomuxcs ¢ 31IP, 00yciioB/1eHHbIE 0COOBIME
00pa3oBaTeJIbHBIMH MOTPEOHOCTSIMH U 00€eCIeYUBAIONINE OCMbICJIEHHOE OCBOCHUE
coJep:KaHuM 00pa30BaHUsA MO MPeAMeTY « XUMU»

Copnepxanue BUIIOB nesTenbHOCTH oOydaromumxca ¢ 3[IP Ha ypokax xumuu
onpenensieTcss UX 0CcoObIMM 00pa3oBaTENbHBIMU MOTPEOHOCTAMU. [loMuUMO MIUPOKO
ucrnoiabzyeMblx B OOIl OOO ob6mux a1 BceX 0O0YydYaroIIuXxcsi BUIOB JESATEILHOCTH
ClelyeT YCWIUTh BHUABl JACSATENbHOCTH, cHEHUUYHBIE JUIsI JaHHOW KaTEropuu
oOyuaronuxcs, s 00eCIeyeHrss OCMBICIIEHHOIO OCBOEHHUS COAEP)KaHMsI 00pa30BaHUs
[0 TPEeAMETY: YCWICHHE NPEAMETHO-TIPAKTUYECKON MAESITEIbHOCTH C aKTHUBU3AIUEn
CEHCOPHBIX CHUCTEM; Y€pEJOBAHHUE BUJIOB JICATECIBHOCTH, 3aJICUCTBYIONIUX Pa3JIMYHbIC
CEHCOPHBIE CHUCTEMBbI; OCBOCHHE MaTepuaja ¢ OMOPOi Ha aJiTOPUTM; «IIOIIArOBOCTHY B
M3YyYCHHM MaTrepualia; MCIOJIb30BAHHUE JOMOJHUTEIbHOW BU3YaJIbHOM OMOpPHI (TUIaHbI,
o0pas3libl, CXeMbl, Ia0JOHBI, ONOPHBIE Ta0IUIBI). 1 pa3BuTus y oodyvaromuxcs ¢ 311P
YMEHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHUATPAMOTHOTO  PEUEBOIO BBICKA3bIBAHUS
HEO0OXO/IUMO HCHOJB30BaTh OMOpHBIE cioBa U kiuiie. Ocoboe BHUMaHUE CIIETyeT
yAEeTUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHayia: COCTaBJICHUE PHUCYHOUHBIX H
BEpOAIBHBIX  CXEM, COCTaBJICHUE TaOJuUIl, COCTABJICHHE KJjacCU(pUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH JUTsI KIIACCU(PUKALIUY U HATIOJTHEHUE UX MPUMEpPaMU U JIp.
[IpumepHas TemMaTuueckass U TEPMHUHOJIOTHYECKas Jiekcuka coorBeTcTByeT OOII
000.

Jns obyuarommxcs ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MpPUEMBI pabOTHI €
JIEKCUYECKUM MaTepuaioM 1o mnpenmery. [lpoBoauTcs chneunuanbHas padoTta Mo
BBEJICHUIO B aKTHUBHBIA CJOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMbie TepMUHBI BBOJSATCA Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yasbHas
MOJIJIEPXKKA, AITOPUTMBI PAOOTHI C OMPEEICHUEM, OMTOPHBIE CXEMBI JIJIsl aKTyaJIn3aIluu
TEPMUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMush» B y4eOHOM IIaHe

B cootBerctBum ¢ ®enepanbHbIM TrOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMHUSD» BXOIUT B
npeaMeTHyo obsacte «EcTecTBEeHHOHay4dHbIE MPEAMETHD) U SBISETCS 00s3aTelbHBIM
IUTS U3YYCHHUSL.

Y4eOHbIM TUTaHOM Ha €€ u3yuyeHue orBeneHo 134 yueOHBIX yaca — MO 2 4 B
HeJeno B 8 1 9 kiaccax COOTBETCTBEHHO.

ConepxaHue yd4eOHOTO TIpeaMeTa XMMHS I OOYyYaroIuXcs ¢ OrpaHUYCHHBIMA
BO3MOXHOCTSIMH  3JIOPOBBSl  (3aJICPKKON  TCUXUYECKOTO Pa3BUTHS) COOTBETCTBYET
dbenepanpHOl paboueli mporpaMme o XUMHH.



COIEPXAHUE YUEBHOI'O ITPEJIMETA «X1MU»
8 KUIIACC
IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumun. Ponb XuMHUM B KW3HU 4YEIIOBEKA. XMMHS B CHCTEME HayK. Tena u
BemlecTBa. duznueckue cBOMCTBA BeleCTB. ArperaTHoe cocTosHue Benlect. [lonarue o
METO/IaxX MO3HaHUs B XUMUU. YucThlie BenecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHThl. CUMBOIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BeleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckas (opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas artoMHas wmacca. (OTHOCUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemecTBa. Monb. MoisipHast macca. B3anMocCBsI3b KOJIMYECTBA, MACCHI
W YWclia CTPYKTYPHBIX €IuWHMI] BemiecTBa. Pacu€tel mo ¢dopMynaM XHUMHUYECKUX
COE€INHCHUM.

Du3NYEeCKUe U XMMHUUYECKUE SBICHUS. XUMHUUECKash peakuusa U €€ MpU3HaAKU. 3aKOH
COXpaHEHHUsI MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Knaccudukaims XUMHUYECKUX
peakiuii (CoeAMHEHUS, pa3JIOKEHUS, 3aMEIIIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHMYECKOM TMOCYJ0H, MpaBwiaMu padOThl B JabopaTopuu U
npuémMamMu oOpalieHusi C J1IabopaTOpHBIM O0OPYJOBAaHUEM, H3YYCHHE M OIUCAHUE
(bU3NYECKUX CBOMCTB 00pa3IOB HEOPTraHWYECKUX BEIECTB, HaOMIOJeHHE (U3UICCKHUX
(Tu1aBieHUE BOCKA, TasTHUE JIbJa, pPACTUPAHKUE caxapa B CTYIKE, KUTICHUE U KOHJACHCAIUS
BOJbI) M XHUMHYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHCIIOTOW) SBJICHWI, HAaOMIOJEHUE M OINHUCAHHUE MPU3HAKOB
MPOTEKaHUSI XMMHYECKUX peakiuii (pasjoKeHHe caxapa, B3aWMOJICHCTBUE CEpPHOU
KHUCIIOTBI ¢ XJiopunaoMm Oapusi, paznoxenue runpokcuga menu (Il) mpu nHarpeBanuw,
B3aUMOJICHCTBHE Keme3a ¢ pacTBopoM cosid meau (1), uydenune crnocoOoB pasiesieHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIBTPOBAHWE, BbIIApUBAHUE, JUCTULISALINS,
xpoMarorpadusi, MpoBeACHUE OYUCTKA TMOBAPEHHOW COJIM, HAONIOJACHHE W ONMUCAHUE
pE3yJAbTATOB MPOBEICHUS OMbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCCHhl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBUTe I HEOPraHNYECKUX BelIECTB

Bo3ayx — cMmech ra3zoB. CocTtaB Bo3ayxa. Kucimopo — 37€eMEHT U MPOCTOE BEIIECTRO.
Haxoxnenue kucimopoga B mpupoje, GU3MYECKne W XMUMHYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunbl. Ilpumenenne kucinopona. CrmocoObl TONYYEHHS KHUCIOpPOAa B
Jabopatopud W TMPOMBIIUICHHOCTH. KpyroBopor kuciopoga B mnpupoge. O30H —
AITOTPOIHAS MOAU(PUKALIMS KUCIOPOIA.

TemnoBoi 3pPexT XUMUYECKON peaklny, TEPMOXMMUYECKHE YpPaBHEHHUS, 9K30- U
SHIOTEPMUYECKHE peaklnu. TOIIMBO: Yyroib U METaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
MapHUKOBOTO A (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopoa — snemMeHT u mpocTtoe BemiecTBo. HaxokleHue Boaopoia B MPUPO/IE,
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bu3nYecKue U XMMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIOCOOBI monydeHus. Kuciorel u
COJIN.

MonsipabIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusznueckue cBoucTBa BoAbl. Boma kak pactBoputens. PactBopel. HachllieHHbIE U
HEHACBIILIEHHBIE paCTBOPBI. PacCTBOPMMOCTH BelIECTB B BoAe. MaccoBasi 10l BEIIECTBA B
pacTtBope. XuUMHUYECKHE CBoOMCTBa Bojabl. OcHOBaHMs. Ponb pacTBOpOB B MpHUpOJE U B
YKW3HU yeroBeka. KpyroBopoT BOJbI B pUpoie. 3arpsi3sHEHUe NpUpoAHbIX Boa. OXxpaHa u
OYHCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannueckux coeauHeHunit. Oxcuapl. Kinaccudukaimsi oKCUAOB:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) M HECOJIeOOpasyIolIHe.
Homenknatypa okcuaoB. Pu3nyecKkMe M XUMHUYECKHE CBOWCTBA OKCHIOB. Ilomydenwue
OKCHUJOB.

OcnoBanus. Knaccudukanus ocHOBaHMIA: MIETOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBanui. ®Pusnueckue M XUMHUYECKHE CBOWCTBA OCHOBaHMWM.
[TomydyeHnrne OCHOBaHM.

Kucnotel. Knaccudpukauus xuciaor. Homenkiatrypa kuciaor. Pusznueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHoctn MetamuioB H. H. bekerosa. [loiyuenue
KHUCJIOT.

Comu. Homenkmarypa coseil. PuU3MYECKMEe W XHMHUYECKHUE CBOMCTBA COJICH.
[lonyuenune comen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPENCIICHUE COJAEpKaHUs KHUCIOpOJa B BO3JyXe, IIOJNyYEHHUE,
coOupaHue, pacro3HaBaHWE W  M3YYEHHE CBOMCTB  KHUCJIOPOJa, HAOJIOJICHHE
B3aUMOJICUCTBUS BEIIECTB C KUCIOPOJOM W YCJIOBHS BO3ZHMKHOBECHUS U MPEKPALICHUSA
roperusi (mokapa), O3HAKOMJIEHHWE C O0Opa3laMH OKCHIOB W OMNHCAaHWE WX CBOWMCTB,
noJiyueHue, coOupaHue, paclo3HaBaHWE W HM3Y4YEHHE CBOWCTB BOjopoaa (TOpeHue),
B3aumojeiicteue Bojaopoga ¢ okcugom Meau (II)  (Bo3moxkHO wHCHOIB30BaHME
BHUJICOMATEpUAIIOB), HaOJIOJeHUE O0pa3lloB  BEIIECTB  KOJUYECTBOM |  MOJb,
UCCIIEIOBAaHUE OCOOEHHOCTEM PAaCTBOPEHMS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM J0JIEW pAaCTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJbI C METAJUIaMH (HATPUEM M KaJblUeM) (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUATIOB), HWCCJEAOBaHHE OOpA3IOB HEOPTaHWYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIOJICHUE W3MEHEHUS OKpPacKu HHAUKATOPOB B pPacTBOpaxX KHUCIOT U
niesnioyeit, uzydeHue zaumozeiicTBus okcuaa Meau (ll) ¢ pactBopom cepHOM KHCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIMNA HEUTPAIN3ALNH, [IOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHE OJHOTO METajjla APYTHM U3 PACTBOPA COJIH, PELICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelue Kiacchl HEOPraHUYECKUX COSTUHEHUIN).

Iepuoauueckuii 3akoH U Ilepuoauyeckas cucreMa XUMHYECKHUX dj1eMeHTOB /1.
HN. MenngeneeBa. CrpoeHue aroMoB. XHMHYECKassh CBA3b. OKHCIUTEIbLHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH



[lepBbie MOMBITKH KIacCU(PUKAIMM XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIEJOYHbIE U IIEJIOYHO3EMEIbHBIE METAIIbI, IaJOr€Hbl, UHEPTHHIE
rassl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

Ilepuonnueckuit 3akoH. Ilepuoandeckas cucreMa XxuMuU4ecKux dnemeHtoB JI. .
MenneneeBa. Koporkonepuoanas u nHHomepuonHas @opmel  Ilepuonnueckoit
cucTtembl xuMnuueckux aneMeHToB /. 1. Menneneesa. Ilepuonst u rpynnel. Ousnyeckuit
CMBICJI IOPSIIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. M3ortomsl. Onextpossl. CtpoeHue
AJIEKTPOHHBIX 000JI04€K aToMOB NepBbIX 20 XMMHUYECKUX 371eMeHTOB llepmonnueckoit
cucrembl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOIO JJIEMEHTAa IO €r0
nonoxxeHuto B [lepuognueckont cucreme . 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHs paauyca aTOMOB XHWMHMYECKHX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIIaM U IIEPUOJaAM.

3nauenne llepuogmyeckoro 3akoHa u llepuoguyYecKOM CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB ISl Pa3BUTHUS HayKu U pakTuku. 1. V1. MenaeneeB — yd€HbIN U IPaKTaHUH.

Xumuueckass — cBa3b.  KoBaneHnTHas  (moJisipHast W HEMOJISIpHAs)  CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp okucineHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIporecchl
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpasloB BEUIECTB METAUIOB M HEMETauIOB, B3aMMOJCICTBUE
IMAPOKCHIA LMHKA C pacTBOPAMH KHUCJIOT M UIEJIOYEH, IIPOBEIECHHUE OIBITOB,
WUIFOCTPUPYIOIIUX HPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN (TOpEeHHeE,
peaKIuu pa3ioKeHUs, COSTUHEHMUS).

Mesicnpeomemmuoie cea3u

Peammszanuss MeEXNpEeIMETHBIX CBS3€M NpPU HM3y4YEHUM XHMMUM B 8§ Kjacce
OCYIIECTBJISIETCS Yepe3 UCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYyYHBIX MOHATUH, TaK
U TIOHATUM, SBIIAIOLIMXCA CHUCTEMHBIMHU Ul OTHEIBHBIX IPEAMETOB €CTECTBEHHO--
HAay4YHOT'O IIMKIJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAy4HbIH (DaKT, TUnoTes3a, TEOpHs, 3aKOH,
aHaln3, CHHTE3, KilaccU(UKaIMs, NEPUOAUYHOCTb, HAOMIOJACHHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIMJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DIIEKTPUUECKHUH 3apsi]], BEIECTBO, T€JIO, 00BEM, arperaTHoe
COCTOSIHME BEIIeCTBa, Tra3, (U3MYECKHe BEJIMYMHBI, EAUHUIBI H3MEPEHHUs, KOCMOC,
IUIaHEeTHI, 3BE361, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

I'eorpagusi: atmocdepa, rugpochepa, MHUHEpasbl, TOPHbIE IMOPOABI, IOJE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCBI.
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BemecTBo U XMMHYecKasi peakius



[lepnomnueckuit 3akoH. Ilepmommueckas cucrtemMa xuMudeckux dieMmeHTtoB J[. M.
MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalusl, KaJblHsI U UX COCANHEHUN B COOTBETCTBUHU C
MOJIO’KEHHUEM JIEMEHTOB B IleproinuecKkoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrtpoeHure BeniecTBa: BUJIbI XUMUYECKON CBA3U. THIIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUJIa XUMUYECKON
CBSI3H.

Knaccudukanyms u HOMEHKJIATypa HEOPraHUYECKHX BEHIECTB. XHMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3MYHBIM KJIACCAM HEOPraHUYECKHUX COCTUHEHHI,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukanus XuMUYECKUX pPEAKUUMH MO Pa3IMYHbIM MpHU3HAKaM ([0 YHCIY H
COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3((PEKTy, 0 M3MEHEHHIO
CTENEHEW OKUCJIEHHUA XUMHYECKHX DJJIEMEHTOB, II0 OOpaTMUMOCTH, IO Y4YaCTHUIO
KaTajau3aTopa). OK30- U S3HJI0TEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHEHUS.

[lonsiTue o0 CcKOpoCTM XuUMHUYecKOM peakuuu. IloHsTue 00 00paTUMBIX U
HEOOpaTUMBIX XHUMHUYECKHX peakuusx. [loHsATHE O TOMOIeHHBIX U TE€TePOreHHBIX
peakumsax. Ilonstme o karamuse. [loHsTHE O XMMHUYECKOM paBHOBecHH. DaKTOPBHI,
BIIMSIOIINAE HA CKOPOCTh XUMUYECKON PEAKIIUHU U TIOJIO)KEHHE XUMUYECKOIO PAaBHOBECHSL.

OKHUCAUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, FIEKTPOHHBIN OaTaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIBLHOU peaxkiuu. CocraBiienue YpaBHEHUI OKHUCJIUTEIBHO--
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIOJIB30BAHUEM METO/IA AIEKTPOHHOTO OalaHca.

Teopus 3IIEKTPOIUTHYECKOW AMCCOLMALMH. OIJIEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Karnonbl, aHuoHBl. MeXaHM3M JOHCCOLMALMM BEUIECTB C PA3JIM4YHBIMUA BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun woHHOTO OOMeEHa. YCNOBUSI TPOTEKAHUSI pPEaKIMii HMOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIE ypaBHEHUA peakiui. CBOMCTBA KUCIOT, OCHOBAaHUN U
CoJIell B CBETE MPEJICTaBIICHUN 00 JJIEKTPOIMTHYECKOW auccoruainuu. KauecTBeHHbIE
peakiuu Ha MoHbI. [loHsTHE O TMOpOIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX BELIECTB —
METaJUIOB U HeMeTaioB (rpaduTa M aiMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HaTpHs),
WCCJIEIOBAHNE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKOW PEAKIIMK OT BO3JAECHCTBUS Pa3IUUYHBIX
(bakTOpoB, HCCIENIOBAHUE IJIEKTPONPOBOJHOCTH PACTBOPOB  BEUIECTB, Ipollecca
JTUCCOLIMAIIMY KUCTIOT, IEI04Yel U coJiel (BO3MOXHO MCIOJIb30BaHUE BUIEO MATEPUATIOB),
MIPOBEJEHNE OMNBITOB, WUIIOCTPUPYIOIIMX NPU3HAKA NPOTEKAHWS PEAKLUN HOHHOIO
oOMeHa (oOpa3oBaHME Ocajaka, BbIIEICHHE Ta3a, O0Opa30BaHUE BObl), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKUUN (TOpEeHHE,
peaklMu pa3joKEHUs, COCIUHEHHMsS), PpacCllO3HABAaHUE HEOPraHUYECKHX BEIIECTB C
MIOMOIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PELIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OO01ast XxapakTepuCTHKa raJloreHoB. OCOOEHHOCTH CTPOEHHSI AaTOMOB, XapaKTEPHBIE
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creneHu okucienus. CTpoeHne U GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XHWMHYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOACHCTBUE C METAINIAMHU, HEMETaJNIAMH,
niesioyamu). XiaopoBojaopod. CofsiHasg KUCI0Ta, XUMHUYECKHE CBOMCTBA, MOJIy4YEHUE,
npuMeHeHue. JleiicTBue Xjopa U XJIOPOBOAOPOJia HAa OpraHU3M uelioBeka. Baxueiimiue
XJIOPHUJIBI M X HAXOXKJIEHUE B IPUPO/IE.

OOmas xapakTtepucTrka 351eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pu3nveckre CBOMCTBA MPOCTHIX BEUIECTB
— KHUCJIOpPOJIa U Cepbl. AJUIOTPOINHbIE MOAU(UKAIIMK KHUCIOPOJa U Cepbl. XUMUUYECKHE
cBoiicTBa cepbl. CepoBOIOPO/I, CTpOCHHE, PU3HMUECKUE U XUMUYECKUE CBOMCTBA. OKCHIbI
Cepbl KaK TMpPEACTABUTENN KHCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3HUECKHUE H
XUMUYECKHE CBOMCTBA (0OIIME KaK MPEICTAaBUTENA Kilacca KUCIOT U CHeuu(UYecKue).
XHUMHUYECKHE PEAKIUH, JIEKAIME B OCHOBE MMPOMBILIIIEHHOTO CIIOC00a MOTy4YEHUsI CEPHOI
KHUCIIOTHL. [IpuMeHenne cepHoi KUCIOThI. COJIM CEpHOM KUCIIOTHI, KAYECTBEHHAsI PEaKIUs
Ha cyibgaT-uoH. HaxoxneHue ceppl W €€ COEOUHEHMH B MpupoAe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeJlbl COETUHEHUSIMU CEPBI (KUCIOTHBIE JOK/IH, 3arpsI3HEHNE
BO3/IyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPAICHHUS.

OOwast xapakTepucThka 31eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIECHUA. A30T, pacCIpOCTpaHEHUE B MPUPOJE, (PU3NUYECKHE U
XUMHUYecKrue cBoicTBa. KpyroBopor aszora B mpupoje. AMMHUAK, €ro (usnueckue u
XUMUYECKUE CBOWCTBA, MOJy4yeHUE U npuMeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XUMUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakiusi Ha HOHbI aMMOHMUSL.
A3oTHasi KucjoTa, e€ ToJiyueHHe, (PU3NYecKue U XUMUYECKHUE CBOMCTBa (0OIIHME Kak
IpeCTaBUTeNs Kilacca KUCIOT M crneuupuyeckue). Vcnonb30BaHne HUTPATOB M COJIEH
aMMOHMS B KQU€CTBE MUHEPAIbHBIX YI0OpEeHU. XUMUYECKOE 3arpsi3HEHUE OKpYyKarouei
Cpenbl COEIMHEHHUSIMM a30Ta (KUCJIOTHBIE [0XKAHM, 3arpsA3HEHUE BO3[yXa, MOYBBI M
BoA0éMOB). Docdop, aorponHbie Moaudukanuu gpocdopa, puzndeckue 1 XUMUIECKUE
cBorictBa. Oxcun dochopa (V) u docdhopnas kucinora, GU3NIECKUE U XUMHUYECKUE
cBolcTBa, mosyuenue. McmnonpzoBanue pocdaTtoB B KauecTBE MUHEPAIBHBIX YI00OPEHUT.

O61mas xapakrepucTrka 3yeMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEepHbIE  CTENEHH  OKUCJIEHUS.  YIIEepoA, aUIOTPONHbIE  MOAM(PHUKALINH,
pacrnpocTpaHeHre B MpUpoAe, (PU3NYECKHE U XUMHUYECKHE CBOMCTBAa. AacopOuus.
KpyroBopot yriepona B npupoae. Okcuabl yriepoaa, Ux (U3MUECKUe U XUMHUYECKHE
CBOMCTBA, JEHCTBHE HA JKMBBIE OPTaHU3MBI, IIOJYyYEHUE U MPUMEHEHHE. DKOJIOTHYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ OKcuaoM yriaepona (1V), rumore3a 1i100aabHOrO MOTETUICHUS
KJIUMaTa, TMapHUKOBBIN 3(ddekT. YroabHas kuciaora U e€ coiM, ux (Qusnueckue u
XMMHUYECKHE CBOWCTBA, MOJIydeHHEe U puMeHeHne. KauecTBeHHast peakis Ha KapOoHaT-
uonbl. Vcnonb3oBanne kapOOHATOB B OBITY, MEAHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMICTBE.

[lepBoHavasibHble TOHATHS OO0 OpPraHMYECKUX BEHIECTBAX KaK O COEIUHEHUSX
yraepojga (MeTaH, 3TaH, STWJIEH, alleTWJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAs KHCIIOTA).
[TpupoHbIE HCTOYHUKHU YTJIEBOJOPOAOB (Yroiib, IPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX
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nepepaboTku (0eH3UH), UX POJib B OBITY M MPOMBINIICHHOCTH. [ToHsTHE O OHONTOTHYECKU
BAKHBIX BEILECTBAX: XHUpaX, OeJKaxX, YrIeBOJAX — M WX POJU B JKA3HU YEIOBEKA.
MatepuasibHOE €AMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢u3nueckue M XUMUYECKHUE CBOMCTBA, MOJIyYCHHE M MPUMEHEHUE.
Coeaunenust kpemuusi B npupoje. OOmue npencrabienus 06 okcune kpemuus (1V) u
KpeMHHUEeBOW Kuciore. CHIMKAThl, UX HCIOJb30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiilie CcTpouTenbHbIE MaTepHalbl: KepamMHKa, CTEKJIO, ILEMEHT, OETOH,
xene300eToH. [IpoOiembl 6€30MacHOro0 HMCHOJB30BaHUS CTPOUTEIBHBIX MATEpUAJTIOB B
MOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OOpa3lloB HEOPTraHUYECKUX BEIECTB, CBONCTB COJSIHOW KHUCJIOTHI,
IPOBEICHHE KAYEeCTBEHHBIX PEAKUMi Ha XJIOPHI-WUOHBI M HAOIIOJEHUE MPU3HAKOB HX
IPOTEKaHUs, OTBITHI, OTpaXKarolre (PU3NUECKUE U XUMUYECKHE CBOMCTBA FAJIOTEHOB U UX
COEIMHEHMH (BO3MOKHO UCIOIb30BaHUE BUAEOMATEPUAJIOB), O3HAKOMIIEHHE C 00pa3liaMu
XJOpUJ0B (TaJOT€HUJIOB), O3HAKOMJIEHHE C oOpasliamMu cepbl M €€ COEAMHEHUSIMHU
(BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOIIOAEHUE TMpouecca OOyIrJIMBaHUS
caxapa IoJ ACHCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, N3yYEHUE XUMHUYECKHUX
CBOMCTB pPa30aBIIEHHOM CEpHOM KHUCJIOThI, MPOBEACHHE KaueCTBEHHON pEaKkIuu Ha
cynab(haT-uoOH U HAOJIOJEHUE MpHU3HAKa €€ NPOTEKaHUs, 03HAKOMJIEHHE C (DU3HMUECKUMHU
cBOMcTBaMHM a3zoTa, (ochopa ©U uUX coenMHEHHH (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 0Opa3llaMu a30THBIX U (DOocPOopHBIX yHOOpEeHUM, TMOTyUYCHHUE,
coOupaHue, pacrio3HaBaHUE U U3YUYECHHUE CBOMCTB aMMHUaKa, MPOBEACHHUE KauyeCTBEHHbIX
peakuuii Ha MOH aMMOHMS U (oc]aT-uOH W H3yyeHUE TPU3HAKOB UX MNPOTEKaHUS,
B3aMMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MeIbl0 (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), HM3yYEHHUE MOJIEIEeH KpPUCTAUIMYECKUX PEIIETOK
anmasa, rpaduta, QysiepeHa, 03HAKOMJIGHHE C MPOIECCOM afCcOpOLMHM PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTIa3a, MOJyueHue, cooupaHue,
pacno3HaBaHWE W H3YYEHUE CBOMCTB YTJEKHCIOIO Tra3a, INPOBEIECHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CHJIMKAT-UOHBI W HW3Y4YEHUE MPU3HAKOB HUX NPOTEKAHMS,
O3HAKOMIJICHHUEC C MPOYKIIUEN CHJIMKATHOU [IPOMBIIIIEHHOCTH, peleHue
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BakHelue HeMEeTauIbl U UX COETUHEHUS.

MeTtasibl M X COCAUHEHUSA

OOmast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — META/UIOB Ha OCHOBAHMM HUX
noJjiokeHus B llepuoamueckon cucreme xumuueckux anemeHtoB [l. M. MenneneeBa u
cTpoeHus aromoB. CTpoeHue MeTawioB. Meramnueckass CBA3b M MeTajuIMuecKas
KpUCTAJUIMYECKasT PpEIIETKa. OJJEKTPOXMMUYECKUH psAd  HaNpsSOHKEHUH  METaslIoB.
dusznueckre 1 XMMUYECKHUE CBOWCTBA MeTaioB. O0IIKe crocoObl MOTYyYEHHUS] METAIJIOB.
[ToHsiTHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBbl
(cTanp, 4yTryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[lenounble MeTamibl: moJIoKeHHe B Ilepuonnyeckod CcuUCTEME XUMHUYECKUX
anementoB J[. W. MenneneeBa, CTpOEHHME HX aTOMOB, HAXOXXICHUE B IPUPOJE.
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®duznyeckue M XUMHUYECKHE CBOICTBAa (Ha mnpuMepe Harpus M Kanusd). OKCUIbl U
TUJPOKCUIBI HATpUs U Kanud. [[puMeHeHre MEeT0YHbIX METAIIJIOB U UX COCIUHEHUIA.

[IlemouyHO3eMENBHBIE METAJUIBI MAarHUM W KaJbLIMHU: TMOJIOKEHUE B llepuognueckou
cucteMe XuMudeckux 3iemMeHToB . . MenaeneeBa, CTpoeHUE UX aTOMOB, HaXOXKJICHHE
B mpuponae. Pu3MYECKHME M XMMHYECKHE CBOWCTBA MarHus W Kaiblus. BakHeiimne
COCNMHEHMS Kalblus (OKCUA, THIPOKCHA, coyii). JKECTKOCTh BOABI W CHOCOOBI ¢
YCTpPaHECHUS.

AJIIOMUHUN: TT0JI0)KeHUE B Ilepuoanueckon cucteMe XuMuieckux sinementon 1. W.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJAEHUE B mnpupoie. PU3NUECKHE U XHUMHUYECKHE
CBOMCTBa aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUIA W TUAPOKCHIA aTFOMUHHMS.

Kenezo: monoxenue B Ilepmogumueckon cucrteMe Xumuyeckux snemMeHTtoB [l WM.
MenpeneeBa, CTpOEHHE aTOMa, HAaXOXJAEHHWE B Npupojic. OPU3NYECKUEe U XUMHUYECKHE
cBoicTBa xene3a. Oxkcupl, ruapokcuabl u conu xenesza (I1) u xxenesza (l11), ux cocras,
CBOICTBA U MOJIyYECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMu METaUIOB U CIUIaBOB, UX (DU3UYECKUMHU CBONCTBaMH,
U3YYEHUE  PE3YJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEHM B3aMMOJICHCTBUSI OKCUAA KaJbllMsi U HATPUSA C BOJOH
(BO3MOXXHO HMCIOJIb30BAaHUE BHJICOMATEPHAIIOB), UCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpoiiecca TOPeHHs Keye3a B KUCIopo/ie (BO3MOXKHO MCTOJb30BAaHUE BUICOMATEPUATIOR),
MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJblUs, aJIFOMUHUSI,
nunka, xeneza (1) u »xenesza (Ill), menu (1), HaGmroneHue u ommcaHwe MPOIECCOB
OKpalllMBaHUs IJIaMEHM MOHAMM HATpHsl, Kalds U Kajablusg (BO3MOKHO HMCIOJIb30BAaHHE
BUJICOMATEPUAIIOB), HUCCIeq0BaHUEe aM(OTEPHBIX CBOMCTB THAPOKCHAA QIIOMUHHUS U
TUJAPOKCUJA IIMHKA, pPEIIEHHWE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxknelme
METAJIJTbl U UX COCTUHCHUSI.

XuMHS M OKPYXKAKOLIAA cpeaa

BemectBa u Marepualibl B TMOBCEAHEBHOW JKM3HM 4YEJOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peaknuil B OwiTy. IlepBas momoinp mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpyKawomied cpenbl (mpenaenabHas —JOMyCcTHMast
KOHIIeHTpaiusi Bemects, aanee — [I[JIK). Ponp Xumum B pelmIeHUH 3KOJOTUYECKUX
mpooeMm.

Xumuueckuii IKcnepumenm:

HM3yuyeHHEe O0O0pa3lloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, TOJHUMEpPHbIC
MaTepualbl).

Mestcnpeomemnmnuie ceasu

Peanmuszanust MeEXNpEeIMETHBIX CBS3€M MNpU H3y4YeHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUMN, TaK
U TOHATHUH, SBISIIOLIMXCA CHCTEMHBIMU [JI OTIEIbHBIX NPEAMETOB €CTECTBEHHO--
HAay4YHOTO I[UKJIA.
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OO1ue ecTeCTBeHHO-HAYYHbIC MOHATHS: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaln3, CHHTE3, KJIacCH(PHUKAIUs, MEPUOAUYHOCTb, HAOIIOACHHE, DSKCIEPUMEHT,
MOJICIMPOBAaHUE, H3MEpPEHUE, MOJIEb, SIBJICHUE, MAPHUKOBBIA 3(h(dexT, TexHonorus,
MaTepUaIbl.

du3nka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIHJ, HW30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, NMPOBOJHUKH, IOJYIPOBOJHHUKH,
JTUDIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPAacCTBOPUMOCTb, KpHUCTAIUIMYECKAsh pEHIETKa, CIUIaBbl, (U3HUYECKUe
BEJIMYMHBI, E€IWHUIBI HW3MEPEHUsI, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[BI,
ConHue.

buonorus: QorocuHTe3, apIxaHue, Ouocdepa, OSKOCHCTEMA, MHUHEPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TOPOIbI, IOJE3HbIE
MICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

TeMbl IpakTHYeCKUX padoT.

8 KJacc.

1. «IIpaBuna paboThel B abopaTopuu ¥ NpUEMBI OOpaleHus: ¢ J1abopaTOPHBIM
000py10BaHUEM)

2. «Pa3nenenue cMmecell (Ha MpuMepe OUMCTKY MTOBAPEHHOM COJIN)»

3. «Ilony4yenue u coOupaHue KUCI0pOa, U3yUYEHUE €ro CBOMCTBY

4. «ITonydyenue u cobupanue BoI0pOJia, H3y4eHHUE €T0 CBOWCTBY

5. «IIpuroToByiieHre pacTBOPOB C OMPENETEHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO
BEILIECTBAY

6. Pemenue skcnepuMeHTanbHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COETUHEHUID)

9 knacc

1. Pemienuie SKCHEpUMEHTANIBHBIX 3a/ad Mo TeMe «Teopust 3JMeKTpoIUTUYECKON
JTUCCOLIAALI

2. «IlomydeHne cosTHOM KUCIIOThI, U3yYEHUE €€ CBOMCTBY

3. «Ilonyyenune aMMuaka, U3y4eHHue ero CBOMCTBY

4. "Tlomyuyenue yrinekuciuoro raza. KauecrBeHHas peakiusi Ha KapOOHAT-HOH"

5. Pelienue 3kCniepuMEHTANIbHBIX 33/1a4 N0 TeMe «BaxHene HeMETaJIbl U UX
COCIUHEHUSD)

6. "YK&cTkocTh BOJIBI U METOJIbI €€ ycTpaHeHHs "

7. PemeHne SKCNEPUMEHTAIBHBIX 3a/la4 MO TeMe «BakHeure MeTamuibl U HUX
COETMHEHUSD)

[Ipn mpoBeaeHHM NPAKTUYECKOHM pabOThl KaXKIbIi €€ 3Tam BBINOIHIETCS
oOyuarorumucst ¢ 3[IP BmecTe ¢ yuuTeneM M oA €ro pykoBoicTBoM. Ha nocke
00s3aTEIbHO BBIBEIIMBAIOTCS TpaBUjia TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOIINE
JAHHOMY BHUY paOOThl, JaeTcs MpaBuiibHas 3anmuch (OpMYJI U YyKa3bIBaeTcs ILEb
npoBeneHus padoTsl. [Ipn HeOOXOAMMOCTH 1aeTCs BU3YaIbHBIM AJITOPUTM BBIOTHEHUS
3aaHusl. ITO CIOCOOCTBYET OCO3HAHWIO OOYYAIOIIMMHUCS BBITIOJHSEMBIX JEUCTBUU U
IIOJIyYE€HHOTO PE3yJIbTaTa.
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IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlns opraHu3anuyl TPOBEPKU, Y4eTa M KOHTPOJIS 3HAHUK OOYyYaromMXCs IO
IpeaMETy MPeryCMOTPEHbI KOHTPOJIbHBIE Pa0OThI, CAMOCTOSATENIbHBIE PAa0OThI, 3a4YETHI,
pakTHYeCKUe paboThl, TecTupoBaHue. OIHMM M3 METOJOB KOHTPOJIS PE3yJIbTaTOB
oOyueHusi oOyuatomuxcs c 3[IP sBiasercs MeTon MNONMBAapUAaTUBHOTO SKCIIPECC-
TECTUPOBAHUSI C KOHCTPYHPYEMBIMH OTBeTamMH. Ero OTIMYMTEIBHBIMU UYEpTaMU
ABIIIIOTCSL ~ ONEPAaTHUBHOCTb, BBICOKAs  CTEMEHb  HMHAMBHUIyalW3allid  3HAHUMH,
CpPaBHHUTEIHHO MaJble 3aTPAaThl BPEMEHU U TPyJa Ha MIPOBEPKY OTBETOB 00YJAIOIINXCSI.

s obywarommxcsi ¢ 3[1P Bo3MOkHO u3MeHeHue (HOPMYIHUPOBKU 3aJaHUN Ha
«TIOILIATOBYIO», aJamnTalus IpenIaraeMoro o0ydJaromeMycs TeCTOBOIO (KOHTPOJIbHO-
OIICHOYHOTO) MaTepuaja: WCHOJb30BaHWE YCTHBIX W THCHMEHHBIX HHCTPYKIIHM,
VIOPOIICHNE JIUHHBIX CIOXKHBIX (POPMYIUPOBOK MHCTPYKIMH, PEIICHHE C OMOpOi Ha
aJITOpUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON UH(DOPMALIHHL.

KoHTpoubHbIe padoThl 10 TEMaM
B paboueit mporpamMme npeaycMOTpeHO 8 KOHTPOIBHBIX padoT:
8 KIiacc
Kontponrsnas padota Nel mo teme «BeriecTBa u XUMHUYECKUE PEAKITUN
Kontponsnas padota Ne2 no teme «Kucnopoa. Bogopoa. Boxa»
Kontponsnas padota Ne3 no teme «BaxkHeline HeMEeTaJTbl U UX COSTUHEHUS
KontponwsHas padota Ne3 no teme "OCHOBHBIE KJIACChl HEOPTaHUYECKUX COSAMHEHUN"
Kontponsnas padota Ned4 no teme «CTpoeHue atoma. XuMUUYECKask CBSI3b
9 kiace

Kontponshas pabora Nel mo Teme «lloBTOopenue u yriy0OlieHHE 3HAHHI OCHOBHBIX
pa3zaesoB Kypca 8 Kiaccay
Kontponshas pabora Ne2 mo Teme «ONEKTPOIUTHYECKAs AUCCONMAIMSA. XUMUYECKUE
peaKkuu B pacTBOpax»
KontponsHas padota Ne3 o TeMe «BakHel1ne HeMeTaJlIbl M UX COSTMHCHUS
KontponsHas pabora Ned mo Tteme «BaxkHelnme MeTaibl U HUX COCIUHEHUS
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I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh C pe3yJibTaTaMH MPUMEPHON paboyelt mporpaMmbl
OCHOBHOTO 00111eT0 0Opa3zoBanus. Hanbosnee 3HAUMMBIMU SBJISIFOTCSL:

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBALMS K 00YUYEHHIO U LieJICHANPaBICHHON TO3HABATEIbHOMN 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHUN 332 XUMHYECKUMU
DKCIIEPUMEHTAMY;

OpUEHTAlUs Ha TMpaBWIa HHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTrO
NOBEACHUS IPU B3aUMOJACHCTBUU C XUMHUUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IpaKTHYECKOe U3ydyeHue npodeccuil U TpyJa pa3IudyHOIo poja, B TOM UYKCIE Ha
OCHOBE TMPUMEHEHHUs U3y4aeMoro IMpEeAMETHOro 3HaHus (Hampumep, Ja0OpaHT
XHMHYECKOTO aHAIIN3a);

YBaXEHUE K TPYIY U PE3YJIbTATaM TPYIOBOM AESITEINbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY HIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPAaCKTOPUM OOpa3oBaHHs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOTO OTHOIICHUS K TPYAY;

OCO3HaHUE CBOETO MOBEJIEHUS C TOUKH 3PEHUSI ONTACHOCTU UJIM OE€30MACHOCTH JIJIst
ce0s WK JUTSl OKPY>KAIOIIHNX;

OCHOBBI 3KOJIOTUYECKON KYJIbTYpbI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS], TPUOOPETEHUE OIbITa SKOJIOTMUECKU OPUEHTUPOBAHHOM
MPaKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HAHWE TIOCJIEACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
aJIKOTOJIsl, HApKOTUKOB, KypeHHs) MU UHBIX (GopM Bpena s (U3HYECKOrOo U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOUM CUTYallMM HA OCHOBE MEPEHOCA TOJyUYECHHBIX B
X0J1e 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUIO, BOCTIONHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U UCIOJIB30BaTh HYKHYIO HH(GOPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOU CUTYyal1u.

METANPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcaibHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUICI BUAMU:

BBISIBJIATh IPUYUHBI U CIEIACTBUS MMPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIISITh CpaBHEHUE, KIACCU(PUKAITUIO XUMUYECKUX BEIIECTB 1O 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJIsI YKA3aHHBIX JIOTUYECKUX OTNIEPALINL;

CTPOUTH JIOTUYECKOE CYKIAECHUE MOCIIE NPEABAPUTEIBHOIO aHATN3a, BKIIOYAIOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISIBIIATH JAeUIATHI HWHPOPMAIUUA, MAHHBIX, HEOOXOAMUMBIX IS DPEIICHUS
MOCTaBJICHHOM 3a/1a4H;
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peoOpa3oBeIBaTh MHPOPMAIIUIO U3 OJHOTO BUAA B APYrou (TaOIHIly B TEKCT U
mp.);

co3/aBaTh, MPUMEHSTh U TIPEOOPA3OBBIBATh 3HAKK U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M TIO3HABATENBHBIX 33]1a4 C IOMOIIBIO Me1arora;

C TMIOMOIIIBIO TEeIarora MPOBOAUTh XUMHUYECKHUNA OTIBIT, HECIOKHBIA IKCIIEPUMEHT,
JUTSI yCTAaHOBIICHUSI OCOOCHHOCTEH 00BhEKTa N3yUEHUS, MPUINHHO-CIICICTBEHHBIX CBS3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

C TIOMOIIBIO TIEAarora MWIA CaMOCTOSATEIBHO (OPMYIHPOBATH OOOOIICHUS W
BBIBOJIBI IO PE3YJIbTATAM MPOBEJCHHOTO HAOIIOICHMSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MIOCJIE/ICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMALMIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
NPEJIOKEHHON yueOHOM 3a7]au1 U 3aJIaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCH GUAMU:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B IpyIine (ONpenessTh o0lue e,
pacnpenensiaTb POy, 1I0rOBapuBaThCs APYT C APYTOM U T. 1.).

C TIOMOIIBIO TIEAarora Wik caMOCTOSTEIbHO COCTABJIATh YCTHBIE U MUChbMEHHBIC
TEKCThl C HMCIOJB30BAHUEM WILTIOCTPATUBHBIX MATEpUAJIOB JJIsi BBICTYIUICHUS TEpe
ayJIUTOPHUEN;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBbHOCTH C
VYHTEIIEM U CBEPCTHHKAaMH; pabOTaTh WHIAWBHUAYAJIbHO W B TPYIIIE: HAXOAUTH 0OIIee
pelieHue W paspemaTb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIMM M ydeTa
WHTEPECOB; (OPMYIHPOBATH, APTYMEHTHPOBATh M OTCTAaWBaTh CBO€ MHCHHUE;

OIICHMBATh KAYECTBO CBOETO BKJaJa B OONIUI MPOAYKT, MPUHUMATH U Pa3ICisiTh
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEPE]T TPYIIIOH.

Osniadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH UAMU:

oOHapyxuBaTh M (POPMYJIHPOBATH YYEOHYIO MpPOOJIEMy, ONPEHeNsATh Iehb
y4eOHOM JIeSITCIILHOCTH;

BJIAJI€Th OCHOBAMH CAMOKOHTPOJIS, CaMOOIICHKH, TIPUHATUS pPEHICHUH WU
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHHOM JIEATEILHOCTH;

COOTHOCHUTH CBOHM JICUCTBHS C IUIAHUPYEMBIMU PE3yIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEM JESATEILHOCTH B TMPOIECCE JOCTIKEHHUS pe3yJibTara, OMNpPEaeiTh
CIOCOOBI ICUCTBUI B paMKax MPeI0KEHHBIX YCIOBHUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSAIOILIECHCS CUTYallUEH;

JaBaTh aJCKBAaTHYIO OIICHKY CHUTYyallMd W Tpejaratb IUIaH €€ HW3MEHCHUS,

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH TIPH PEIICHUN yIeOHOMN
3a/1auu;

MOHUMATh TPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMbId pe3yibTaT
NESATEIBLHOCTH, OMPEICIATh TO3UTHUBHBIC HM3MEHCHUS W HaIpaBJICHUS, TPEOYIOIIHe
JajabHenIenl padoThl;

OCO3HAHHO OTHOCUTKCA K IPYyrOMY YEJIOBEKY, €Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTEILHOTO COJIEP KaHMS,
YCTAHOBJICHHOTO JIaHHOW NPUMEpPHON paboueill mporpamMMoil, BBIACHSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI JACHCTBUH, crienuduueckue s y4eOHOTo TpeaMeTa
«Xumus», BUABI JEATEIHHOCTHA IO TOJYYCHHIO HOBOTO 3HAHWSA, €0 MHTEPIPETAIIHH,
IpeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX:

® [IPE/ACTABICHUE O 3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBIICHUW MPUPOJIBbI,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JacTH

COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEeH KyJIbTYyphl M MPAKTHICCKOM

JESATETLHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; TOHUMAaHHUE MECTa

XUMHUHU CPEIA IPYTHUX €CTECTBEHHBIX HAYK;

® BJAJICHHEC OCHOBAMH MTOHITHIHOTO ammapara i CAMBOJIMYECKOTO S3bIKa XUMUH JIJIS

COCTaBJICHUS] (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUH XMMHYECKHUX

peakuuii (C omopoll Ha ajIropuTM Yy4eOHBIX JEUCTBHII); BIAJECHUE OCHOBAMU

xumudeckoit HomeHknaTypbl (IUPAC u TpuBHalibHOI) 1 YMEHHUE UCTIOJIB30BATh €€

JUISL pelieHus] y4eOHO-TIO3HABATEIbHBIX 3a7a4 C IMOMOIIBIO YUHTEINs, yMEHUE

UCIIOJIb30BaTh MOJCNIU I OOBSICHEHHS CTPOCHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOM Ha OTPEICICHHUS;

® MPE/CTABIICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHUE C TTOMOIIBIO YUUTEIS

MPUMEHATh CHCTEMY XHWMHUYECKMX 3HAHWW JJI1 YCTAHOBJICHHUS B3aWMOCBS3EH

MEXIy W3YYECHHBIM MaTepHUaJIOM WM TPU TOJYYCHUH HOBBIX 3HAHWH, a TaKKe B

MPOIIeCCE BBITIONHEHUS YYCOHBIX 3aJaHW W TpU padoTe C HUCTOYHUKAMHU

XUMUYECKON MHPOPMAIIMH, KOTOPas BKIFOYACT:

BOKHEUIITNE XUMUYECKUE TOHSITHS: XUMUYECKHM JJIEMEHT, aTOM, MOJIEKYJa,
BEIIIECTBO, IMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOIHAS CMECh,
OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJSpHas MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMUYECKash peaKiusi, PEaKlUd COCTUHEHUS, PpEeaKIUH PAa3JI0KEHUs, PpPEeaKIuu
3aMEIIeHMs], peaKIuu 00MeHa, TerIoBON A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peakIum, pacTBOpP, MaccoBas JIOJISI XHUMHUYECKOTO 3JIEMEHTAa B COCAMHCHHH, MAacCOBas
JI0JISL ¥ TIPOIICHTHAS KOHIICHTPAIIMs BEIISCTBA B PACTBOPE, AAPO aTOMa, dJICKTPUUSCKUN
CIIOW aToma, aTOMHas OpOWTalb, paJuyC aTOMa, BAJICHTHOCThb, CTCIICHb OKHCIICHHSI,
XUMHUYECKasT CBSA3b, DJICKTPOOTPHUIIATEIIBHOCTD, MOJISIPHAS M HEMOJIApHAs KOBAJCHTHAS
CBsI3b, MOHHAS CBS3b, METAUIMYECKAs CBs3b, KPHCTAIMYECKas pelreTka (aToMmHas,
WOHHAS, METa/UIMYecKasi, MOJICKYJIspHas), WOH, KaTHOH, AaHHWOH, JJICKTPOJUT W HE
ANIEKTPOJIUT,  JJICKTPOJUTHYECKAs JHUCCOIMAIMS, pPEaKIMd HWOHHOTO OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU, OKUCIUTEh W  BOCCTAHOBUTEINb,
OKHCJICHUE W BOCCTAHOBJICHWE, DJICKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XWMHUYECKOW pEaKklnd, KaTalu3aTop, MpeneabHO
nonyctumas konuentpanus (I1J1K), koppo3ust MeTanios, CIiaBsl,

OCHOBOITOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXPaHEHUS Macchl, [leproanyeckuii
3akoH /1. 1. MenpeneeBa, 3aKk0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpHUsl DIEKTPOJIUTUYECKON
JUCCOLIMAIINK, & TaKXe MPEJCTaBICHUS O HAyYHBIX METO/JAaX MO3HAHHWA, B TOM YHCIIE
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AKCIIEPUMEHTATLHBIX U TEOPETUUECKUX METOJIaX WCCIICIOBAHUS BEIIECTB U U3YUCHUS
XUMHUYECKUX PEAKIIUN;

® [IpPEJCTaBJICHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX IJIEMEHTOB
(pamuyc aTroma, 3JIEKTPOOTPULIATEIHBHOCTH), MPOCTHIX M CIIOXKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [leproudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIABHBIX
MOATPYINIAX) W DJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSCHSITH CBS3b
MOJIOKEHUsT  3yeMeHTa B llepuognyeckod  CHUCTEME € YHCJIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB W 3apsif
anpa, OOIEe YHCIO OJJIEKTPOHOB), pPACHpEeiICHHEM  JJICKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPHUOJIOB, KAIHS W KaJIBIIHSI,
KIacCU(PUIMPOBaTh XWMHUYECKHE OJJIEMEHTHI C OIOpPOM Ha OMNpeaeicHUs
(bU3UYIECKOro cMbICIa MUGPOBBIX JTAHHBIX TIEPHUOIUUCCKON TaOIUIIBI;

® yMEHHE KJIaCCU(UIIMPOBATH XUMUUECKHE AIIEMEHThI, HCOPraHUYECKHUE BEIIEeCTBA U
XUMHUYECKHE PEaKIMU C OTIOPOM Ha CXEMBI; ONPeJesaTh BaJICHTHOCTh U CTEIICHB
OKHCIICHUS] XHMHYECKUX OJIEMEHTOB, BHJI XHUMHUYECKOM CBA3M U  THI
KPUCTAJUTMYECKOW CTPYKTYPHl B COCIWHEHUAX, 3aps] WOHA, XapakKTep CPEabl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM ), OKUCIIMTEb 1 BOCCTAHOBUTEITH
M0 AITOPUTMY YUEOHBIX ICUCTBUK;

® YMCHHE XapaKTEepU30BaTh C OMOPOH Ha cXeMmMy (GU3HUYECKHE W XHUMHYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJAOPO, rpaduT, ajiMa3, KpeMHHH,
azor, ¢pocdop, cepa, XJI0p, HATPUM, KAJIU, MarHUM, KaJIBITUH, ATFOMAHHH, KeJIe30)
MU CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPO/I, OKCUALI U THUIApPOKCUAL MeTauioB I - IIA rpymm,
amomunusi, meau (1), nmuka, xeneza (11 u III), okcuasr yraepoma (II u 1V),
kpemuus (I1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTas, a3oTHas, GocdopHas, yroiabHas, KpeMHHEBas KHUCIIOTa WU UX COJIM);
ONMKCHIBATh C OMOPOM HAa TUIAaH M KIIFOYEBBIC CJIOBA; YMEHHE MPOTHO3UPOBATh U
XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIC TIPEIBAPUTEIHLHOTO aHaM3a IMOJ PYKOBOJCTBOM TI€Iarora, MPUMCHCHHE
BCIIIECTB B 3aBHCHUMOCTH OT WX CBOWCTB, BOBMOYKHOCTH MPOTCKAHUS XHMHYECCKUX
NPEBPAIICHUA B Pa3IUYHBIX YCJIOBHUAX, BIMSHHC BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEIIOBEKA M OKPYKAIOIIYIO IIPUPOIHYIO CPEY;

® YMEHHE COCTAaBJISTh MO O00pa3ily, CXeMe, aIrOpUTMy YYEOHBIX JIEUCTBUI
MOJICKYJIIPHBIC M MOHHBIC YPaBHEHUS PEaKIfil (B TOM YHCIIC PEaKIHii MOHHOTO
oOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTEILHBIX PEAKIUH), WIUTFOCTPHUPYIONTUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYII HEOPTAHMYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIOIINX TCHETHUSCKYIO B3aUMOCBSI3b MEKIY HUMU;

® YMCHHE BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYISPHYIO W MOJSPHYIO MacChl
BCII[ECTB, MACCOBYIO JIOJK0 XHMHYECKOTO 3JIEMEHTa B COCIWHEHUH, MAaCCOBYIO
JIOJTFO BEIIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB C
ormopoil Ha o0mue (HOpMyJbl; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHEHUSIM
XUMUYECKUX PpEaKIUi W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHTOB WM MPOIYKTOB PEAKIIMU C OTIOPOM Ha oOpasell, aJrOpuT™M YIeOHBIX
JICHCTBUM;
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® BIAJCHUE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HaHMS (HaOII0IeHne, U3MEPEHHE,

AKCIIEPUMEHT, MOJICIMPOBAHNE) TIPU U3YUCHUH BEIIECTB U XUMHUYCCKUX SIBICHHM

C OTOPOM Ha aNTOPUTM Y4eOHBIX NEHCTBUI; yMeHHE CHOPMYINPOBATh MPoOIEeMy

U TIPEIITIOKUTH IIYTH €€ PEIICHHUs ¢ TIOMOIIIBIO TIelarora; 3HaHHE OCHOB 0€30TacHOM

paboThl ¢ XUMHUYECKUMHU BEIECTBAMHU, XUMUYECKOW MOCYAON M JTaOOPaTOPHBIM

000pyIOBaHUEM;
® HAINYNE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBICHUS CICAYIONINX

XUMUYECKUX HKCIIEPUMEHTOB TTO/I PYKOBOJCTBOM YUUTEIIS C OOCYKICHUEM TIJIaHa

pabOThI HIIK COCTABICHUEM TaOJIHUIIBI:

U3YYCHHUE U ONMCcaHne (PU3UIECKUX CBOWCTB BEIICCTB,;

O3HAKOMJICHUE C PU3NYECKUMHU U XUMUYECKUMHU SBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKITUi;

U3y4YEHHUE CIIOCOOOB pa3/ieNICHUs: CMecel;

MOJIyYeHHE KUCIIOPO/ia U U3YUYEHUE €TI0 CBOMCTB;

MOJTYYCHHUE BOJIOPOJIA ¥ M3yUYECHUE €T0 CBOWCTB;

MOJIYYCHHUE YTJICKUCIIOTO Ta3a U U3yYEHUE €T0 CBONCTB;

MOJTYYCHUE aMMHUaKa U U3YYCHHUE €TO CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA;

UCCJICIOBAHUE M OIMCAaHUE CBOWCTB HEOPTraHWYECKHUX BEIIECTB PA3ITMUYHBIX
KJIACCOB;

MpUMEHEHUE WHIUKATOPOB (JTaKMyca, MeTUJIopaHka U (deHon(Tanenna) s
oTpeJeIeHHs XapaKTepa CpeJibl B paCTBOpPaX KUCIIOT U IIEJIOYEeH;

U3yYCHUE B3aMMOJICUCTBUSI KHUCJIOT C MeETaulaMH, OKCHJIaMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBaHne aM(pOTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS M IIMHKA;

peIIeHrEe  DKCIIEPUMEHTAIbHBIX 3agad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHWYECKUX COCTUHCHUN;

pEeIIeHHe  DKCMEePUMEHTANIBHBIX 3a7ad M0 TeMe  «DJIEKTPOIMTUYECCKAs
JTUCCOIIHATIHS,;

pEIIeHNe SKCIIEPUMEHTANBHBIX 3a/1ad Mo Teme «BakHelinme HeMeTauibl U UX
COCIUHCHUS;

pEIIeHNe SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BakHehIme MeTalibl U uX
COCIUHECHUS;

XUMUYECKHE IKCIIEPUMEHTBI, WIUTIOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEaAKIIHMA
MOHHOT0 0OMeEHa;

KaueCTBCHHBIC PEaKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax HOHBIL:
XJopua-, OpomMua-, uoaua-, cyiabdar-, docdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHUS, MarHus, KajbIus, aTlOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHE TMPEACTABISATh PE3yNbTaThl dKCIepuMeHTa B  (OpMe BBIBOJOB,
JI0KA3aTeNIbCTB, TPA(PUKOB M TAOIHUI] M BBISIBIISITH SMITUPUYECKIE 3aKOHOMEPHOCTH;
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e RBJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHusl ¢ BEIIEeCTBAMU, HUCIOIb3yEeMbIMU
B TIOBCETHEBHOW XU3HHU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETAX COCPEKCHHUS
3I0POBbS M OKpY>KalOIIeW NMPUPOIHON Cpejbl; MOHUMaHHE Bpela (OMacHOCTH)
BO3/ICUCTBUS Ha JKMBbIE OPTaHU3MBbI ONPEIEICHHBIX BEILECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUS W TMPEJOTBpAIleHUs] HMX BPEIHOTO BO3JACHCTBUSA; IMMOHMMaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOAOB JIJIsl OpraHU3Ma YellOBeKa,

® BIAJICHHE OCHOBAaMH XHUMHYECKOM TpPaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBUJIbHO HCIIOJIb30BaTh HM3YYCHHBIE BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpaIbHbIE YIOOPEHHS, METaUIbl W CIUIaBbl, MPOJIYKTHl TMepepaboTKu
IPUPOIHBIX HICTOYHUKOB YTJIEBOOPOIOB (YIJIsl, IPUPOIHOTO ra3a, HeTH) B OBITY,
CEJIbCKOM  XO34HCTBE, HAa NPOU3BOJACTBE; YMEHHE MPHUBOJAUTH MPUMEPHI
IPABUJIBHOTO MCIIOIb30BaHMSI U3YUEHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHE YCTaHABJIMBATh CBSI3M MEXIY PEabHO HAOII0JAaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU U MPOLIECCAMHU, MPOUCXOALIMMH B MAKpO- U MUKPOMUPE, OOBICHATH
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTETPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MMOMOIIBIO TIEAarora;

e mpejacTaBieHHE O cepax NPoPecCHOHATBHON AEATENBHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
XMMHMUYECKON HAyKW; HaJU4Me OIbITa pabdOThl C pa3jiMYHbIMM HCTOYHUKAMU
uHbpopMalluu MO XUMHUM  (HAydHO-TIOMYyJIsSIpHAs  JIUTEpaTypa, CIOBapH,
CHPAaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha AJITOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(POpPMAIMI0 O BEIIECTBAX, WX MPEBPALIECHUSX U NPAKTUYECKOM
IPUMEHEHUHU.

TpeGoBanus kK MpeIMETHBIM pPe3yJbTATAM OCBOCHHMS Y4eOHOr0 mNpeamera
«XuMHUD», pacnpeesieHHbIe 110 rogaM 00y4eHust

PesynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIUMIY J00aBJIEHHUS HOBBIX
pe3yJbTaTOB OT roja K rojay, Y€ Ha3BaHHbIE B MPEIBIAYIIMX TOJAAX IMO3ULUHU, KaK
[IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3YJIBTATHl OYEPETHOTO roAa
110 YMOJIYAHUIO BKJIIOYAIOT PE3YyJIbTAThl MPEAbIAYIIUX JIET).

8 KJIACC

pAaCKpbIBaTh CMBICII OCHOBHBIX XUMHMYECKHMX IIOHSITHM: aTOM, MOJIEKYJa,
XUMHYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJIHAsI), BAJIEHTHOCTh, OTHOCHUTENIbHAsi aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJISI XUMAYECKOTO AJIEMEHTA
B COCAMHEHWH, MOJSIpHBIH 00BEM, OKCHJA, KHUCJIOTA, OCHOBAaHHUE,  COJb,
3Jl€Kmp00mpu1/;ameﬂbHOCMb2, CTCIICHb OKHCJICHUS, XUMHUYECKas peakuus,
KJIaccupuUKaIusg peaKluuii: peakiuu COCIUHCHUS, PEaKIUU Pa3JIoKEeHUS, pPEeaKIuu
3aMeleHus], peakiiui 0OMEeHa, IK30- U SHJIOTEPMUUCCKUE PEAKIIUN; MeNnI080U dhpexm
peakyuu, SIpO aroMa, DJICKTPOHHBIM CIIOM aTroma, aTOMHasi OpOWTalb, paguyc aroMma,
XAMUYECKas CBA3b, NOJSPHAsA U HENOJSAPHAS KOBAJEHTHASA CBA3b, MOHHAS CBSA3b, MOH,

2 3).'(601: " fajiec€ KypCuBOM 0003HaYarOTCA IUIaHUPYEMBbIC NPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOT'YT OBITH NOTCHIHAJIBHO
JAOCTUTHYTbL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IMPOLICHTHAs KOHIIEHTpalus) B
pacTBoOpE;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYCCKHUX IMOHATHH (cM. m. 1) u
MPUMEHATH 3TU OHATHS MIPY ONKMCAHUM BEILIECTB U UX MPEBPAIICHHUIA;

HCIIOJIb30BaTh XUMHUYECKYH0 CHMBOJIMKY JUIS COCTaBJCHHUS (OpMys BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHN XUMHUYECKUX PEaKIIMi, 2JICKTPOHHOTO OallaHca;

OTPENIENIATh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSTMHEHUSX; CTEIICHD
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEeHM 10 (opMmysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCIUHEHHUSX;

MMETh MPEACTABICHUE O CUCTEME XWMHYECKUX 3HAHHUM, YMETh C IOMOIIBIO
YUYUTEI MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWW, JJISl YCTAHOBJICHHS B3aMMOCBSI3HU
MEXTy U3YUEHHBIM MAaTePHAIOM M TIPH TOJYYCHHUH HOBBIX 3HAHUH, a TaKkKe IpU padoTe
C HCTOYHHKAMHU XHMHUYecKoW wuHpopMammu. OpUEHTHPOBATHCS B IOHATHAX U
OoTiepUpOBaTh UMM Ha 0A30BOM YPOBHE, IPUMEHSTH MPHU BBIMOJHEHUH YUY€OHBIX 3a/JaHUM
U PEIICHUHM PacCYeTHBIX 3aJlay C OMOPOH Ha aJrOpPUTM YUeOHBIX JIEHCTBUN M3y4YCHHBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHEeHUA Macchl, [lepuoanueckuit 3akon [{.1. Menneneena,
3aKOH NOCMOSIHCMBA COCmMasa, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CooTtHoCcuTh 0003HAYCHHUs, KOTOpbIe UMEIOTCA B Tabimie «llepuogmdeckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHngeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHUMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsija sjapa, oOliee YHcio
AJIEKTPOHOB U PaCIPECIICHUE UX MO AJEKTPOHHBIM CJIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYeCKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Yy4YacTBYIOUIMX B PEaKIMU BELIECTB, IO
TEII0BOMY 3(PheKTy, M0 U3MEHEHUIO CTETICHU OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIICCTB
PA3JIUYHBIX KJIACCOB, MOJATBEPIKAAsT OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX YPaBHECHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMM C OITOPOM HA CXEMBI,

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBAa U CTPOECHHS;
BO3MOXXHOCTH NMPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUNA B PA3JIMYHBIX YCIOBHUSIX IOCIIE
MIPEABAPUTEILHOTO 00CYKACHUS C IE1arorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILIECTB;
MAacCCOBYIO JIOJI0O XMMHUUYECKOTO 3JIEMEHTa Mo (popMysie COCIMHEHUS, MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUUYECKOW PEAKIUU C
OIIOPOW Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allNsl, KJ1accuuKalys, BbISIBJICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€M — JJI1 M3Y4YEHUs CBOMCTB BEIMIECTB U XHUMHYECKUX
peaKkinii, €CTECTBEHHO-HAyYHBbIC METOJbl TO3HAHWS — HAOMI0ICHNEe, W3MEpPEHHUE,

MOJEIIMPOBAHUE, SKCIIEPUMEHT (peaibHblil U MblCIeHHbII) TIOJl PyKOBOJCTBOM I1€/1arora;
CJIeIOBaTh MPaBUJIaM MOJIb30BAHHS XUMUYECKON MOCY0N 1 1a00paTOPHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBujaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB IO TOJIYICHHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMpeIETEHHON MacCOBOM J10JIeH pacCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
IPOBOJUTh XUMHUYECKHUE DKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIENOYEH U
KHUCIIOT C TOMOINIBI0O HMHIUKATOPOB (JIakmyc, (eHondTanenH, METWIOpaHX H Jp.),
MOJTBEPKIAAIONIUX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMK Ha UOHBI) MO/ PYKOBOJCTBOM II€/1arora.

9 KUIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHI: XUMHUYECKHUN DSJIEMEHT,
aToOM, MOJIEKYJla, HWOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCJIEHUS, XUMHYECKAs PEaAKIHUS,
XUMUYECKasi CBSI3b, Mennosou 3¢gexm peaxyuu,MoJjib, MOJISIPHBIA OO0OBEM, PacTBOP;
BJIEKTPOJIMTBI, HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS TUCCOLUAIMSA, PEAKIIUA MOHHOIO
oOMeHa, KaTalnu3aTop, XumMuyeckoe pagHogecue, oopamumvie u Heobpamumole peaKyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBsI3b (KOBaJEHTHAas,
MOHHAs, METaJUIMYecKas), KpUCTaJUIMUecKasi peuiETKa, KOoppos3usi Memasios, Chidebl;
CKOpOCMb  XuMuveckol peakyuu, TpeaenbHo pomyctuMas koHmeHTpauus (ITJK)
BEILIECTBA;

WILTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. m. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

MCIIOJI30BaTh 3HAKU M CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTaTOB HAOJIIOJACHUM,
cocTaBlieHUus] (pOpMyJT BEIIECTB M YPaBHEHUW XUMHUUECKUX DPEaKIIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucreme u
Ta0JIUIe PACTBOPHUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIC VISl BHITIOJTHCHUS 33/ IaHHH.

ONPEAENATh BAJECHTHOCTh M CTEIEHb OKHMCIIEHUS XMUMUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JUYHOIO COCTaBa; IPUHAIJIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIACCY COEIMHEHUH C OIIOPOM Ha ONPEAEIIEHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBS3M (KOBAJCHTHAsl, HMOHHAs, META/NINYeCKas) B HEOPTaHUYECKUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMmysie; XapakTep Cpenbl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun KpUCmaiiudeckou peumeémKu KOHKPEmHO20
geujecmasa,

packpeiBath  cMmbichn  llepumoamueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATH €0 MOHUMAaHUE: ONUCLIBAMb U XAPAKMePU306ams TAOIUIHYIO popMy
[Teppoanyeckoil CUCTEMBI XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSTUSA «IJIaBHAs
noarpynna (A-rpynma)» u «mnodbounas noarpynna (b-rpynma)», manbie u OombIIue
MIEPUOJIbI; COOMHOCUMb 0003HAUYCHHMSI, KOTOPhIE UMEIOTCS B TIEPUOANIECKOM TabuIle, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIo JIEKTPOHOB M PACIIPEACIICHHE UX TI0 AJICKTPOHHBIM CIIOSIM);
00bsCcHAMDb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKUX JJIEMEHTOB U
MX COCIMHEHUM B MpeAeaax MaJlblX IEPHUOJ0B U TJIABHBIX MOJATPYI ¢ YYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI; HEOPraHWYECKHE BEIlEeCTBa;
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XUMHUYECKUE peaKIUU (0 YKMCIy M COCTAaBYy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, I10
TerioBoMy 3G (}EKTy, M0 U3MEHEHUIO CTENEeHEeH OKUCICHHS] XUMHUYECKHX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI,

XapaKTepU30BaTh (OMUCHIBATH) OOLIUE U CIIEUU(PUUECKHE XMMUYECKHE CBOMCTBA
BEILIECTB PA3JUYHBIX KJIACCOB, MOJATBEPKIAas ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OIIOPOU HA CXEMBI;

COCTaBJISATb YPAaBHEHUS JJIEKTPOJUTHUYECKON IUCCOLUMALMMU KHUCIOT, IIEJIOYEN U
COJICH; TOJHBIE M COKpAllEHHBIE ypaBHEHHUS DPEaKIMil MOHHOrO OOMEHa; ypaBHEHUS
peaKuui, NOATBEPKIAIOIINX CYIIIECTBOBAHUE T'€HETUYECKON CBS3U MEXKIY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX peakuui
HOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIHii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHHUsI XHMHUYECKUX IIPEBpPALICHUN IIOCJIE IPEABAPUTEIIBHOIO
00CYXKIEHHUs C TIEAarorom;

BBIYNCIIATh OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa Mo (OpMyJie COCIUHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; NMPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUUYECKOM PEAKLIUU C
OTIOPOM Ha aJNTrOpPUTM;

CJIEI0OBAaTh NPABWJIAM IOJIb30BAHUSA XHMHYECKOW MOCYI0H M 1abopaTOpHBIM
o0Opy/OBaHUEM, a TaK)Ke IpaBuUiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOIYYECHHIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJUTH PEAKLUWH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pPa3IUYHbIX
BEIIECTB: pPACIO3HABATh ONBITHBIM MYyTEM XJIOpUA- OpoMuA-, HOaUA-, KapOoHart-,
pocdar-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS M HOHBI U3yYEHHBIX
METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAIA3 U
CUHTE3, CPAaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BHISIBIIEHUE TPUUMHHO-CIICCTBEHHbBIX
CBsI3€M — I U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMI; €CTECTBEHHO-HAYUYHbIE
METO/IbI TO3HAHUS — HAOJII0IEHHE, U3MEPEHNE, MOACIIMPOBAHUE, SKCTIEPUMEHT (PeaIbHBbIIMI
Y MBICJICHHBIN).
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TEMATUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOJIUMBIX Ha OCBOCHUE KaXKOM TEMbI Y4EOHOTO MpeaMeTa « XUMUSD)
[IpumepHOii aganTUPOBAHHON OCHOBHOM 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOIIMXCS C
3aJIEpKKON TMCUXUYECKOTO pa3BUTHUS, B IIEJOM COBMIAQJAIOT C COOTBETCTBYIOIIMM pazzaenom DenepanbHOl OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus yueOHOT0 peIMeTa « X UMUSD.

8 KIIACC
KosaunyecTBo 4yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne ni/nn NporpaMMEI Beero KOﬁHTpOJIbeIe HpﬁaKaneCRne 0BPA30BATEILHBIC
padoThI padoThI pecypes
Pa3nea 1. [lepBoHayaibHble XUMUYECKHE OHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS 5 5 bubmuoreka [{OK
' Y MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubmuoreka [IOK
1.2 BemecTtBa 1 XUMHYECKUE pEAKIUU 15 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
bubanoreka LIOK
2.1 Bo3zayx. Kucnopon. ITonsitue 06 okcngax 6 https://m.eds0o.ru/7f41837¢
bu6nmorexa LIOK
2.2 Bonopona.Ilonsitue o KucinoTax u comsx 8 1 https://m.edsoo.ru/7f41837¢
bubanoreka LIOK
2.3 Bona. PactBopsl. [TonsiTie 006 ocHOBaHMSAX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1 bubnuotexa [JOK
' COEIMHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaeseeBa. CtpoeHue aroMoB. XuUMHUYeCKAast
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

ITepuoanueckuii 3axoH u Ilepuoanueckas bu6muoreka [JOK

31 crucTeMa XUMMHUYecKux amemMeHToB [1. 1. https://m.edso0.ru/7f41837c
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Mennene-eBa. CTpoeHue aroma

392 Xumuueckas cBsi3b. OKHCIUTEIBLHO- 8 bubmuorexa [IOK
BOCCTAHOBUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
Hroro no pasnexy 15 ﬁ?&?ﬁfﬁiﬁﬁmmgm
PesepBHOe Bpems 3 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne ni/m Konrpoabnsie IIpakruyeckue
NPOrpaMmblI o0pa3oBaTejbHbIE pecypchl
porp Beero padoThI padoThI P Pecyp
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUE 1 yroyOneHne 3HAHUIA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/sibl M MX COeIMHEHUS
21 OO0m1as xapakTepucTUKa XUMHUYECKIX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmnel. ["anorenst https://m.edsoo.ru/7f41a636
7 | oo ; BuSorea 101
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
bubnmorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
24 seenros NArpymies Vesepor 5 ) 2 Bu6miorera LIOK
' . PYIIEL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no paszneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
. bubnuotexa [JOK
3.1 Obmue cBoHCTBa MeTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6nunorexa LIOK
3.2 Bakueiiire MeTamibsl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
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Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u Matepuaisl B )KU3HU Y€JIOBEKA 3 BH6J_IHOTeKa LHOK
https://m.edso00.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 1 BH@HOTeKa HOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

2.

1. Xumusi: Y4eOHUK Ui ydamuxcs 8 Kiacca o0meo0pa3oBaTelbHBIX
yupexaenuit/ Kysnenosa H. E., Tutosa 1. M. u ap. - M.:Benrana-I'pag,2018.
Kysunenoa H. E., TutoBa M. M. Xumusa: YueOHuK 1 ydammxcs 9 Kiacca
001eo0pa3oBaTeNbHBIX YUpekaeHuid/. u ap. - M.: Benrana-I'pad, 2020

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

2.

labpuensu O.C. XuMmuuecKUW OSKCIEPUMEHT B IMIKoyie. 8§ Kiacc: y4eOHO-
MeTomdeckoe mocooue. — M.: [Ipoda, 2005.

Ky3nenoBa H. E., Jleekun A. H. 3amauyHuk mo xuMuu Ui ydanuxcs 8 Kiacca
o0mIe00pa3oBaTenbHBIX yupexaeHui. - M.: Benrana-I'pad,2007.

Ky3nenoBa H. E., Jleekun A. H. 3amaunuk nmo xumum Jis ydamuxcss 9 knacca
o0mieo0pa3oBaTenbHBIX yupexaeHui. - M.: Benrana-I"pad,2008

TuroBa HW.M. Manblii XUMHUYECKHM TpeHaxkep: TEeXHOJIOTUs OpraHu3aluu
aJanTallMOHHO-Pa3BUBAIOIINX JUAI0roB. KOMIUIEKT AMIAKTHYECKUX MAaTEPUAIOB JJIs
8-11 kmaccoB ob6meoOpa3oBareabHOM mKobl. M.: BenTana-I"pad, 2006.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

https://him.1sept.ru — xxypaan « XuMus»

http://school-collection.edu.ru/ - eauHas kosutekius LJOP
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