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IHosicHuTeEIbHASA 3alIMCKA

PaGoyas mporpamma 1o XuMuu AJis 0OyYaIOIIUXCA € 3a/1€PKKON ICUXUYECKOTO Pa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHMsI COCTABICHA B COOTBETCTBUHU C:

- denepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO OOIIETO
oOpazoBanus (Ilpukaz Munnpocsemenust Poccuu or 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrtepctBoM roctutiuu Poccutickoit @eneparun 05.07.2021 1., per. Homep 64101) (manee —
DI'oC 000),

-IIpumepHO amanTUPOBAHHOW OCHOBHOW 00pa30BaTeIbHON IPOrpaMMONl OCHOBHOTO

o0r1ero o0pazoBaHus 00yYaIOLIMXCS C 33AEPIKKOM MICUXUYECKOTO PA3BUTHSA,
-IIpumepHoii mporpamMmoil BOCIHUTaHUA OOYYAIOMIMXCSl MPH IOJYYEHUH OCHOBHOTO OOLIEro
00pa3oBaHMsl, C yYETOM paclpeieIeHHBIX 10 KjaccaM IpoBepsieMbIX TpeOOBaHUM K pe3ylbratamMm
OCBOCHHSI OCHOBHOIl 00pa30BaTeJbHONM MPOrpaMMbl OCHOBHOTO OOHIETO 00pa3oBaHUsl U
AIIEMEHTOB COJICPKAHNS, MPEICTABICHHBIX B YHUBEPCAIILHOM KOAM(UKATOpE IO XUMUH,

-Konnenmuu mnpenogaBanust ydeOHOro mpeamera «XuMHS», B 00pazoBareIbHBIX
opranuszanusax PO, peanusyronux 0CHOBHbIE 0011€00pa30BaTEIbHbBIE IPOTPAMMBI.

OO0mas xapakTepucTUKa y4eOHOro npeamera «XuMush»
YueOHbIli mpeaMeT «XUMHS» BXOOUT B TpEeIMETHYI o0nactb «EcTecTBeHHOHAydHBIE
npeaMeTel». B cucTeMe ecTecTBEHHOHAydHOro o0pa3oBaHUs XMMHS Kak Y4eOHbIH mHpeaMer
3aHMMAaeT BaKHOE MECTO B TO3HAHUU 3aKOHOB IPHPOABI, (POPMUPOBAHUH HAyYHON KAPTUHBI MHPA,
CO3JJaHMM OCHOBBI XUMHUYECKUX 3HAHUM, HEOOXOAMMBIX JUIsl NOBCEAHEBHOM >KM3HM, HABBIKOB
3I0POBOTO U OE30IACHOTO JUIS YEJIOBEKAa W OKpYIKaroIIel ero cpeasl o0pas3a KU3HHU, a TAaKXKe B
BOCIIMTaHUH IKOJOTUYECKON KYJIBTYpPHI.
VYenemHocTh U3y4eHUs XMMUU CBSI3aHAa C OBJIQJCHMEM XUMHYECKUM S3bIKOM, COOJIOAEHHEM
npaBuil Oe30macHOil paboThl MPH BHIMOJIHEHMM XHMHYECKOTO SKCHEPUMEHTa, OCO3HAHHEM
MHOTOYHCIIEHHBIX CBSI3€H XUMUHU C APYTUMH MPEAMETaMHU HIKOJIBHOTO Kypca.
[Tporpamma BKJIIOUaeT B ce0st OCHOBBI HEOPIraHMYECKON M opraHuyeckoit xumun. [1aBHol naeei
IIPOrpaMMBI SIBIIIETCA CO37jaHie 0a30BOr0 KOMILIEKCA OMIOPHBIX 3HAHUI MO XMMHH, BHIPAKEHHBIX
B (opMe, COOTBETCTBYIOIIEH BO3pacTy OOydaroUIMXCsl M HX OCOOBIM 00pa3oBaTeNbHBIM
NOTPEOHOCTSM.
B conep:xaHnn TaHHOTO Kypca MPEeACTaBIEHbl OCHOBOMNOIATA0IUE XUMHYECKUE TEOPETUIECKUE
3HAHUS, BKIIOUYAOIINAE HW3YYEHHE COCTaBa M CTPOCHMS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT
CTPOEHUS, IPOrHO3MPOBAHUE CBOMCTB BEILIECTB, UCCIEIOBAHME 3aKOHOMEPHOCTEM XMMHUYECKHUX
IIpEBpaLeHU U yTel yNpaBiIeHUsI UMHU B LENSIX MOJYyYEHUs BEIIECTB U MaTepUaIOB.
TeopeTndyeckyro OCHOBY M3yY€HUS HEOPTaHWYECKOW XMMHHU COCTABISET aTOMHOMOJIEKYISIPHOE
yuenue, [lepuognueckuit 3akon [[.M. MenaeneeBa ¢ KpaTKUMU CBEICHUSIMH O CTPOEHUHU aTOMa,
BHUJIaX XMMHUYECKOM CBSI3HU, 3aKOHOMEPHOCTSX IIPOTEKAHHSI XUMUYECKUX PEAKIIUM.
B u3yuenun kypca 3HauMTENbHAS POJIb OTBOJUTCS XMMHYECKOMY SKCIEPUMEHTY: MPOBEICHUIO
NPAaKTUYECKUX U JIaOOPaTOPHBIX PAa0OT, OMMCAHUIO PE3YNHTaTOB YUYEHHMUECKOTO 3KCIEPUMEHTA,
COOJIIOICHUIO HOPM U ITpaBWJI 0€30MacHOl paboThl B XUMUUECKOI J1abopaTropuu.
Peanuzanus ganHoi mporpaMMsl B mporecce 00yueHus mo3Boiut odydatoniumes ¢ 3I1P ycBouts
KJIOUEBbIE XUMUYECKHE KOMIETEHIIUU U MOHATh POJIb U 3HaY€HHWE XMMUU CPEIM APYTUX HayK O
IIPUPOJE.
Nzyuenne xumuu crnocoOcTByeT (GOpMUPOBAHHIO Y OOy4arOUIMXCS HAyYHOI'O MHUPOBO33pPEHUS,
OCBOEHHIO OOIIEHAYYHbIX METOOB (HaOIIOJIeHHEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE),
OCBOCHHIO MPAKTHYECKOTO MPUMEHEHUs] HAyYHbIX 3HAHUN, OCHOBAHHOTO HAa MEXIPEIMETHBIX
cBa3ax c mnpeameramu «Okpyxawoumit mupy, «®Pusuka», «buonorusy, «leorpadpusn»,
«MaremaTtuka» U (GOpMUPYET KOMIIETEHIUH, HEOOXOOUMBIE Ul MPOJOKEHHUsT 00pa30BaHMs B
00JIaCTH €CTEeCTBEHHBIX HaYK.
N3ydyenne xumMuu crnocoOCTByeT pasBuTHiO y oOydarommxcsi ¢ 3IIP mpocrtpancTBeHHOTO
BOOOpakeHUs, (YHKIMOHAIBHOH TPAaMOTHOCTH, YMEHHsS BOCIPHHMMATh M KPUTUYECKH
aHaJIM3UPOBaTh MH(POPMALIMIO, IPEACTABICHHYIO B pa3IMuYHbIX (opMax. 3HAYUMOCTb MpeaMeTa
JUISL Pa3BUTHSA KU3HEHHOW KoMIeTeHuH oOyyaromuxcs ¢ 3I1P 3akiroyaercs B yCBOGHUH OCHOBBI
XUMHUYECKUX 3HAHWH, HEOOXOAMMBIX JUIsl IIOBCEIHEBHOW JKM3HM; HABBIKOB 3/10pOBOIO MU



0e30macHOrO JUIs 4YeloBeKa W OKpYXarolled ero cpeabpl o0pas3a XKU3HH; (OPMUPOBAHHH
9KOJIOTMYECKOH KYIBTYpBHI.
[Iporpamma oTpakaeT coAepkaHue OOydeHHsI NpeAMETy «XUMHs» C Y4eTOM O0COOBIX
oOpasoBarenbHBIX TOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OpnageHue y4eOHBIM MpPEAMETOM
«XHUMHUS» TPEACTABISAET ONPENEICHHYIO0 TPyAHOCTh A oOyvaromuxcs ¢ 3IIP. 1o cBsizaHo ¢
OCOOEHHOCTSIMU MBICIIUTENBHON JI€ATEIbHOCTH, NEPUOAMUYECKUMHU KOoleOaHUSIMU BHUMAaHMS,
MaJlbiIM O0BEMOM TMaMSTH, HEJOCTAaTOYHOCTHIO OOIIero 3amaca 3HaHWH, MOHMKEHHBIM
II03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOIO Pa3BUTHS.
Jnis mpeonmoneHus TPYIHOCTEH B HM3y4eHHMHM Y4eOHOro mnpeamera «XHMHsS» HEOOXoauma
ajanTanus ooObeMa U XxapakTepa yueOHOro Marepuaa K 03HaBaTeIbHbIM BO3MOXKHOCTSIM JIaHHOU
KaTeropuu OOYyYaIOLINXCsI, Y4eT HMX OCOOEHHOCTEH pa3BUTHS: HCIIOIB30BAHUE AJTOPUTMOB,
BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBf3€H, IOCTENEHHOE YCIOKHEHHE M3y4aeMoro
Mmarepuaia.
[Tpu n3yyeHnn XuMuM He0OXOAUMO OCYIIECTBIIATh B3aUMOJICHICTBHE Ha MTOJMCEHCOPHONU OCHOBE.
Teopernueckuil marepuan M3ydaeTcss B IpoLEecCe MPAKTUYECKOH JesATeNbHOCTH. Bo3MoxHO
BBIJICJICHUE OT/EIbHBIX YPOKOB Ha pEIICHHE 3a7ad B CBSI3U CO CIOXHOCTBbIO aHAU3a TEKCTa
obyuaromumucs ¢ 3I1P. Opranndeckoe eIMHCTBO MPAKTUYECKON M MBICTUTEIHHOMN I€ITEIbHOCTH
00y4aroLMXCs Ha YpOKaX XUMUHU CIIOCOOCTBYET IPOUHOMY U OCO3HAaHHOMY YCBOEHHIO 0a3MCHBIX
XUMHUUYECKHX 3HAaHUHU U ymeHuil. Oco00oe BHUMaHuE NMPU U3YYEHUHU XUMUHU YIEISIETCS U3YUYEHUIO
«CKBO3HBIX» OHATUH U (POPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepuaa.

Henun u 3agaun n3yyeHus yueOHOro npeamera « XuMus»
Obwue yenu v3ydeHus: yueOHOro npeamera «Xumus» npezacrasieHsl B [IpumepHoit paboueit
porpaMMe OCHOBHOro oOmiero oOpazoBaHus. OHHM aKTyaJu3UpPOBaHbl C YYETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOIO 00MIero oOpa30BaHUs, HAMpPaBIEHHOCTH OOyYeHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JHMYHOCTH, (OpPMUpOBaHUE €€ HMHTEJUIEKTa W OOIIeH KYJIbTYpHI.
OOyuyeHre yMEHHMIO YYUTHCS U MPOJOJIKATh CBOE O0Opa30BaHHME CAaMOCTOSATENILHO B HACTOsAIIEE
BpEMsI SIBIISIETCS OJTHOM U3 BaKHEHIINX (QYHKIMM yueOHBIX IPEIMETOB, B TOM UUCIE U «XUMUUY.
Jns oOydatonuxcst ¢ 3IIP, Tak e, kak ¥ JJIs1 HOPMAaTUBHO DPAa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO  00pa3oBaTelbHYI0 Mporpammy, JIOMUHHUpYIOLIEe 3HaueHUeE
nproOpeTaroT TakKue LeNH, Kak:
= (opMUPOBAaHUE HWHTEIJIEKTYyaJbHO pa3BUTOM JMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MPHHSATUIO PELIeHUH, CIIOCOOHON aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HH;
* HalpaBJIEHHOCTh OOyYEHHsI HAa CUCTEMaTHYeCKoe NMPUOOIIEHUE yJallluXcs K CaMOCTOSTEIbHON
MO03HABATEIbHON JEATEIIbHOCTH, HAYYHBIM U PAKTUYECKUM METOJ[aM MO3HAHUA, (POPMUPYIOLIIM
MOTHUBAIIMIO U PAa3BUTHE CIIOCOOHOCTEHM K XMMMU;
= o0ecriedyeHHe YCIOBHUI, CIOCOOCTBYIOIIUX MPUOOPETEHHI0 OOy4arolmIMMHCS — OIbITa
pa3sHOOOpa3HOM NeATeNbHOCTH, MO3HAHUA M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMITETEHI[HH ), UMEIOUINX YHUBEPCAIbHOE 3HaUCHUE JJIs1 PA3IMYHBIX BUOB JAESITEIbHOCTH;
= (hopMHpOBaHUE YMEHUI OOBSICHATH U OLIEHUBATH SIBJICHUSI OKPY)KAIOLIET0 MHpa HAa OCHOBAaHUU
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYECHUU XUMUU;
= (opmupoBaHue y OOy4alOIIMXCS T'YMAHUCTHYECKHUX OTHOIIEHUM, MOHUMAaHUS II€HHOCTH
XUMHUYECKUX 3HAHUHN ISl BBIPAaOOTKH HKOJOTMYECKH IeJ1ecO00pa3HOro MoBeleHus B OBITY U
TPYIOBOW NEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbSl U OKpYXKAIOUIEW NPUPOJHON
Cpelbl;
* pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEYEI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY Ipouiist
Y HaIlPaBJICHHOCTHU JalibHEeHIIero o0y4eHusl.
Kypc HampaBieH Ha pelieHue CIeAYHOIIUX 3ajad, 00ecleYnBaOIUX Pean3alui0 JUYHOCTHO-
OpPUEHTHPOBAHHOTO U JEATEIHHOCTHOTO MOAX0I0B K 00yueHHIo xuMuun obydaromuxcs ¢ 3I1P Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMS:
* (opMHpOBaHUE TMEPBOHAYATIBHBIX CHCTEMAaTU3MPOBAHHBIX MPEACTABICHUI O BEIIECTBaX, UX
IPEBpALICHUSIX M IPAKTUYECKOM MPUMEHEHMH; OBJIAJICHUE IOHATUHHBIM alnaparoM u
CHUMBOJIMYECKUM SI3bIKOM XUMUU;



* 0CO3HAaHHE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHYECKOW HAyKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUSA, XMMHUUYECKUX MPEBPALIEHUNA HEOPIraHMYECKUX U OPraHWYECKHX BEIIECTB KaK
OCHOBBI MHOTHX SIBICHHH >KHBOW M HEKWUBOW NPHUPOJIBI, YIIYOJCHUE NPEICTABICHUNH O
MaTepUAIbHOM €IMHCTBE MUDA;

* OBJIaJICHUE OCHOBAMH XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO
OLICHUBATh JKU3HEHHBIC CUTYaIluH, CBA3aHHBIC C XMMHEH, HaBbIKaMU 0€301acHOro o0palleHus ¢
BEIIECTBAMMU, UCIIOJIb3yEMbIMH B IOBCEIHEBHOM KU3HU; YMEHUEM aHAJIN3UPOBATh U IUIAHUPOBATh
9KOJIOTHYECKHU 0€30IacHOE MOBEICHUE B IIEJIAX COXPAHEHUS 30POBbs U OKPYKAIOILIEH CPeIbl;

* popMUpOBaHNE YMEHHI YCTaHABIMBATH CBSI3U MEXY pealbHO HAOII0AaeMBbIMU XHMUYECKUMHU
SBJICHUSIMU U MIPOLIECCAMU, TPOUCXOSIIMMHA B MUKPOMUPE, OOBACHATH IPUYUHBI MHOT000pa3us
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHUS
BELIECTB OT UX CBOWCTB;

* IPUOOPETEHUE OMBITA UCIIOIH30BAHMS PA3IMYHBIX METO/IOB U3YUSHHSI BEIIECTB, HAOIIOACHUS 32
UX T[PEBpPalICHUSMHU IIPU [POBEACHUM HECIOKHBIX XHUMHUYECKUX DSKCHEPUMEHTOB C
UCTIOJIb30BaHHEM JIA00PATOPHOTO 00OPYAOBAHUS U IPUOOPOB;

* ¢opMUpOBaHUE MPEICTABICHUNA O 3HAYEHWU XUMHUYECKON HAyKH U PEIICHUH COBPEMEHHBIX
HKOJIOTMYECKUX NpoOjeM, B TOM 4YMCIE B NPEJOTBPAILIEHUU TEXHOTEHHBIX U HKOJIOTMYECKHX
KaracTpod.

Oco0enHocTH 0TOOPA M aJaANITANMHU Y4eOHOr0 MAaTepHaJIa 10 XUMHHU
OOyueHue ydeOHOMY MpeameTy «XHUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHMH ONTHUMAaTbHBIX
YCIIOBUH NIl YCBOCHHMsI MMPOrpaMMHOro marepuana odydaromumucs ¢ 3I1P. bonbiioe BHuManue
JIOJDKHO OBITH yIeJIeHO 0TOOpy y4eOHOro MaTepraa B COOTBETCTBUU C MPUHITUIIOM OCTYITHOCTH
Ipu coxpaHeHHH o0Iiero 6a3oBoro ypoBHS. OH JOKEH MO COAEPKAHUIO M 00beMy OBITh
aZanTUPOBAHHBIM 7151 oOy4daroruxcs ¢ 3[1P B cooTBeTCTBUU ¢ MX 0COOBIMU 00pa30BaTEIbHBIMU
notpebHocTssMu. Crnenyer oONerdyuTh OBNAJeHHEe MarepuanoM oOydaromumucs ¢ 3[1P
MOCPENICTBOM €ro JACTaJIbHOTO OOBSICHEHHUS C CHUCTEMaTHYECKUM TMOBTOPOM, MHOTOKPAaTHOMU
TPEHUPOBKOM B TMPUMEHEHUU 3HAHUH C HCIOIB30BAHUEM IPUEMOB AJITOPUTMHU3AIUU U
BU3YyaJIbHBIX OMOP, 00YUEeHHs CTPYKTYPUPOBAHUIO MaTepHaa.
Bonbiioe 3HadueHue [UIsi TIOTHOLIGHHOTO YCBOEHHUS Y4eOHOrO MaTepuaja WMeEeT oOoropa Ha
MEXIPEIMETHBIC CBSI3M BOIMPOCOB, HM3yYaeMbIX B JIaHHOM Kypce, C TaKUMH Y4eOHBIMU
npenmeramu kak «leorpadusy, «Puzuka», «buonorus». [lo3Bomss paccMarpuBaTh OAMH U TOT
K€ Y4eOHBI Marepualn ¢ Pa3HbIX TOYEK 3PEHUsS, MEKIPEIMETHBIE CBS3U CIIOCOOCTBYIOT €TI0
Jy4IlIeMy OCMBICICHHUIO, O0Jiee MPOYHOMY 3aKPETUICHUIO TTONYYEHHBIX 3HAHUHM U MPaKTHUECKHX
YMEHUH.
[Tpr mOATrOTOBKE K YpOKaM YYHTENb JIOJKEH MPeAyCMOTPeTh (POPMHpPOBAHHE y OOYYArOIIMXCS
YMEHUW aHAJIM3UpOBaTh, CpaBHUBATh, 0000IIATh W3y4aeMbId MaTepHad, IJIaHUPOBAThH
MPECTOAITYI0 PaboTy, OCYIIECTBISATh CAMOKOHTPONb. HeoOXoAMMO TOCTOSHHO CIEIUTh 3a
MPAaBUJIBHOCTBIO peyeBOro opopmiieHus Bbicka3plBaHU oOyuatoniuxcs ¢ 3I1P.
B cBs131 ¢ 0COOEHHOCTSIMU MTOBEICHUSN JIeATeNbHOCTH 00yuatomuxcs ¢ 3[1P (pactopMoskeHHOCTD,
HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIMIA KOHTPOJL COONIONEHUS TPaBWI TEXHHUKHU
0€30MMacHOCTH NP MPOBEACHUU T1a00paTOPHBIX pabOT B XUMUYECKOM KaOWHETe.
Buasbl gesiteibnoctu odydaromuxcs ¢ 3IIP, o0ycioBiieHHbIe 0cO0bIME 00pa30BaTEIbHBIMU
NOTPeOHOCTSIMM M 00eCIedUBaIOIIMEe OCMbBICJIEHHOE 0CBOCHHUE COePKAHUU 00pa30BaHMs 110
npeaMery « XuMHusD)
Conepkanue BUAOB AesTenbHOCTH oOyuatoruxcsi ¢ 3[IP Ha ypokax XMMHUU ONpeAemsieTcss Ux
0co0bIMU 00pazoBarenbHBIMU MOTpeOHOCTSIMU. [ToMuMo mupoko ucnonszyemsix B OOIT OO0
00X ISt BCeX OOYYArOMIMXCS BUAOB JESATEILHOCTH CIEAYET YCHJIMTH BHIBI JIEATEIHHOCTH,
cnenuuYHbe UIsI JaHHOW Kareropuu oOydarouuxcs, [Uisi 00ecle4eHHUs OCMBICIEHHOTO
OCBOCHHS CONIEpKaHHUS OO0pa3oBaHUs IO TPEAMETY: YCUJICHHE MPEAMETHO-TPAKTUYECKOU
NEeSTEIbHOCTH C AaKTUBU3AlMEeW CEHCOPHBIX CHUCTEM; YepeloBaHUE BHJIOB JAEATEIbHOCTH,
3a/ICUCTBYIOIIMX Pa3IMYHbIe CEHCOPHBIE CUCTEMbI; OCBOCHHUE MaTepHuaia ¢ OOpOoi Ha aJITOPUTM;
«TIOIIArOBOCTH» B M3YYEHHMM MaTepualia; MCIOJb30BaHUE JOIMOJHUTEIBHON BU3YyalbHOM OMOPHI
(rmaHbl, 00pa3Iibl, CXeMBbI, Ma0I0HBI, OIOpHBIE Tabnwuibl). st passutus y oOyqaromuxcs ¢ 3[1P
YMEHHUsI JielaTh BBIBOJBI, (POPMHUPOBAHMSI TPAMOTHOTO PEYEBOTO BBICKA3BIBAHUS HEOOXOIMMO



UCIIOJIb30BaTh OMOpHbIe cioBa M kiume. Oco0oe BHUMAaHHE CIlEAyeT YIACIUTh OOY4EHUIO
CTPYKTYPHUPOBAaHUIO MarepHalia: COCTAaBJIEHUE PUCYHOUHBIX M BEepOaJbHBIX CXEM, COCTABIICHUE
TalbJIMII, COCTaBlIeHUE Kiaccu(ukanuu ¢ 0003HAYCHHBIMA OCHOBAHUSAMH JUTS KJacCU(DUKAUKU U
HaIlOJIHEHHUE UX IPUMEPAMH U JIp.
Temartuueckas 1 TepMUHOJIOTHYECKas Jiekcuka coorBeTcTByeT OOIT OO0.
Jns oOyuatromuxcsi ¢ 3IIP cyliecTBeHHBIMU SIBISIOTCSI MPHEMBbl padOThl € JIEKCUYECKUM
marepuaioMm 1o npenmery. [IpoBoaurces cnennanbHas paboTa 1Mo BBEICHHIO B aKTUBHBIN CIIOBaph
00y4aronMxcsi COOTBETCTBYIOIIEH TEPMHUHOJNIOTMH. VI3ydaemble TEepMHHBI BBOASTCS Ha
MOJIMCEHCOPHON OCHOBE, OO0s3aTelbHAa BH3yaslbHAs IMOJJICPXKKA, AITOPUTMBI PabOTHI ¢
OTpe/ieNIeHUEM, ONTOPHBIE CXEMBI JIJIsl aKTyalu3alliuyd TEPMUHOIOTHH. MecTo ydyeOHOro mpeamera
«Xumus» B yueOHOM 1maHe B coorBerctBUM ¢ Denepa’bHBIM - TOCYIApCTBEHHBIM
00pa3oBareIbHBIM CTaHJIAPTOM OCHOBHOIO OOIIEro 00pa3oBaHUs y4eOHBIN MpeaMeT «XUMHUSD)
BXOJUT B MPEIMETHYIO 005acTh «ECTECTBEHHOHAYYHBIE MPEIMETB» U SABJISETCS 00s3aTeIbHBIM
JUISL MU3ydeHUs. Y4ueOHbIM IJIaHOM Ha e€ u3ydeHue oTBelneHOo 175 ydyeOHBIX yacoB — Mo 3 4 B
Hezeno B 8 U 1 2 4 B 9 kiaccax cooTBeTcTBEHHO. CozepikaHue yuyeOHOro npeamera «XUuMHUs»,
cootBeTcTByeT ®I'OC OOO, pazpabortano ¢ yuetoM [IpuMepHOil OCHOBHOI 00pa3oBaTEIbHOMN
IPOTPaMMbI OCHOBHOTO OOIIIET0 00pa30BaHUs MO YUeOHOMY IpeaAMETY «XHUMHS», COOTBETCTBYET
[IpumepHO# aganTHPOBaHHOH OCHOBHOW 0OOpa30BaTelbHOM MPOrpaMMe OCHOBHOTO OOIIEro
00pa3oBaHMsI 00YJAIOIIUXCS C 3a/IEPIKKON TICUXHUECKOTO Pa3BUTHSL.

Mecto y4eOHOro npeamera « XumMus» B y4eOHOM IJIaHe

B coorBercTBUN ¢ @DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIApTOM
OCHOBHOTO 00IIIero 00pa3oBaHusl yU4eOHBIH MpeaMeT «XUMHUsS» BXOIUT B MPEIMETHYIO 00IacTh
«EcTecTBeHHOHAYYHBIE TPEMETHI» U SABISETCS 0053aTEIBHBIM JIJISI H3YUCHUSI.

Y4eOHbIM MJIaHOM Ha €€ U3y4yeHue OTBeACHO 175 yueOHbIX YacoB — M0 3 4 B HENENIO B § U
2 4y B 9 kj1accax COOTBETCTBEHHO.

Conepxanue yyeOHOro npeamera «Xumus», coorserctByer @I'OC OO0, pa3paboTaHo ¢
yaetroMm [IpumepHOl OCHOBHOM 00pa30oBaTeIbHON MPOTrpaMMbl OCHOBHOTO 00Iero o0pa3oBaHuUs
o y4eOHOMY IMpeaMeTy «XUMHs», COOTBETCTBYeT IlpumepHoil amanTupoBaHHON OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO OOIIEr0 OO0pa30oBaHUs OOYYArOUIUXCS C 3aJePiKKON
NICUXUYECKOTO PA3BUTHS.

Coaep:xanue yueOHOT0 mpeaMera, Kypca
XNUMMUA (8 kaace)
0.5 u B HeSI.
Tema 1. TlepBoHauaiabHble XuMmuueckue nousitus (10 u)

[Ipenmer xumuu. XuMHUs KakK 4acTh €CTECTBO3HaHHUs. BemlecTBa U MX CBOICTBA.
Uucteie BemecTBa U cMecu. CriocoObl OYMCTKU BEMISCTB: OTCTaWMBaHHWE, (PHIIBTpOBAaHHE,
BBITIAPUBAHUE, KPUCMALAUZAYUA, OUCMULLAYUSL, Xpomamozcpagus. Dusudeckue u
XUMHUYECKHAE SIBJICHUS. XUMHUYECKHE peaknuu. [Ipu3Haku XUMHUYECKUX pEaKIui u
YCJIOBHSI BOBHUKHOBEHHUS U TEUECHUS] XUMUYECKUX pPEaKIUU.

ATtombl U MOJEKynbl. BemecTBa MOJIEKYIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHMUSI.
KauecTBeHHBIN U KOJTMYECTBEHHBIM COCTaB BemllecTBa. IIpocThie U CI0XKHBIE BEIIECTBA.
XUMHYECKHN DIEeMEHT. f3bIK XUMHUH. 3HAKH XHMHUYECKHX DJIECMEHTOB, XHMHYCCKHE
(hopmynbl. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

AtomHas enuHuIa Macchl. OTHOCUTEIIbHAsS aTOMHAsi U MOJIEKYJISIpHAs MacCHI.
KonuuectBo BemecTtBa, MoJib. MolisipHast Macca.

BaneHTHOCTH XMMHYECKHX 2JIeMeHTOB. OnpeneseHne BaJICHTHOCTH DJIEMEHTOB 10
dbopmynam ux coequHeHnit. CocTaBIeHUE XUMUYSCKUX (OPMYI IO BaJIEHTHOCTH.

ATOMHO-MOJIEKYIAPHOE YUEHHE. 3aKOH COXPAHEHHSI MACChI BEILIECTB. XMMHUYECKUE
ypaBHeHus1. Kiaccudukanus XUMHUUECKUX PEaKIUil MO YUCITYy U COCTaBy HCXOJHBIX U
MOJIyYE€HHBIX BEIIECTB.

JdeMoHCcTpanuu.

CriocoObl OUUCTKHU BEIIECTB: KPUCTAIUIU3ALNS, TUCTUIIISLUS, XpoMaTorpadusi.

OnbIThI, TOATBEPKIAIOIIUE 3aKOH COXPAHEHHUSI MAaCChl BEIIESCTB.



XUMHYECKHUE COCMHEHUSI KOJIMYECTBOM BemiecTBa 1 mMojb. Monaenb MOJSIpHOTO
oObeMa rasos.
Peakuuu, nyutrocTpupyroniue OCHOBHbIC IPU3HAKHU XapaKTEPHBIX PEaKIUM.
JlabopaTropHble ONBITHI.

. PaccmoTpenue BenecTB ¢ pa3aunyHbIMU (PU3NUECKUMHU CBOHCTBAMMU.
. Pasznenenue cmecu.
° [Tpumeps! pU3NUECKUX SBICHUM.
° [Tpumepbl XUMHUYECKUX SBIICHUM.
o O3HakomiieHHE ¢ 0Opa3laMu MPOCTHIX M CIOXKHBIX BEIIECTB, MUHEPAJIOB U
TOPHBIX MTOPOA, METAJIJIOB U HEMETAJIJIOB.
. Paznoxxenne ocHoBHOro kapoonara meau (I1).
. Peakuus 3amenieHust MeIu XKeJIe30M.
IpakTyeckune padoThI
o [IpaBmiia TexHuku Oe3omacHOCTH Tipu paboTe B XHUMHUYECKOM KaOWHeTe.
O3HakomIieHHE ¢ 1a00OpaTOPHBIM 000PYIOBAHUEM.
o OumncTKa 3arpa3HeHHON NOBapEHHOW COJIH.

PacuerHnbie 3a1aun. BerurcieHre OTHOCUTEIBLHON MOJIEKYISIPHOU MAaCChl BELLIECTBA
o ¢dopmysie. BberunciieHne MaccoBOM JIOJM DJIEMEHTa B XUMHYECKOM COCIUHCHUH.
YcraHoBieHue mnpocreiieil (Gopmynbl BellecTBa IO MAacCOBBIM JIONSIM 3JIEMEHTOB.
Bpraucienus mo XMMHUYECKHUM YpPaBHEHHUSIM MacChl WM KOJMYECTBA BEIIECTBA IO
U3BECTHOW Macce WM KOJUYECTBY OJHOIO M3 BCTYMNAKOIIMX WA IOJY4YarOLIUXCS B
pEaKIuM BEIIECTB.

Tema 2. Kucaopoa. l'openne (0,54)

Kucnopon. Haxoxnenue B mnpupone. PHU3MUECKHE M XUMHUYECKHE CBOMCTBA.
[Tonyuenue, npumenenue. Kpyrosopot kucnopoga B npupoze. I openue. Oxcuasl. Boznyx
U ero coctaB. MemyieHHOe okucieHue. TermnoBoi 2 PeKT XUMUUECKUX PeaKInii.

Tonnueo u cnocobvr eco cocueanus. 3amura arMochEpPHOTO BO3JAyXa OT
3arpsi3HEHUN.

JdemoHcTpanmu.

[Tomyuenue u cobupanue KUCIOPOaa METOAOM BBITECHEHHUS BO3AyXa U BOJIBI.

Omnpenenenne cocraBa BO3ayxa.

Konnexuyn HedtH, KaMEHHOTO YIJISl U TIPOIYKTOB UX MEPEPaOOTKH.

JlaGopaTropHble ONBITHI.

O3zHakomIieHHE ¢ 00pa3liaMu OKCHJIOB.

IIpakTnueckas padora.

[Tonyuenue u cBOKCTBA KMCIOPOAA.
Pacyernbie 3a1auu.
PacueTsl M0 TEpMOXMMUYECKUM YPABHEHUSM.

Tema 3. Bopopon (0,54)

Bonopon. Haxoxnenue B npupone. @uznueckue U XMMHAYECKHE CBOMCTBA. Bogopon —
BOCCTaHOBUTENb. [lonyueHue, npuMeHeHue.

JdemoHcTpaumu.

ITonyuenne Bomopona B ammapare Kumma, mpoBepka BoJOpoJa Ha YUCTOTY, T'OpEHUE
BOJIOpPOJIa, COOMpaHuE BOJAOPOa METOJIOM BBITECHEHHSI BO3/lyXa U BOJIBI.

JlabGoparopHbie ONbITHI.
° [Tomyuenue BoJOpOa U U3YUECHUE €T0 CBONCTB.
. B3aumoneiictBue Bogopoaa ¢ okcugom menu (I1).

Tema 4. PactBopsl. Bona (1 4)
Bona — pactBopurens. PactBopuMocTs BemecTB B BoAe. OnpeneneHne MacCoBOM IO
pacTBOpeHHOro BemiecTBa. Boma. MeToasl ompeneneHusi coctaBa BOJbI — aHAIU3 U CHUHTE3.



duznyecKkre U XMMUIECKUE CBOMCTBA BObL. Boa B ipupoe u criocoOs! ee ounctku. Kpyropopor
BOJIbI B IPUPOJIE.

JdemoHcTpanmu.

Amnanns Boasl. CHUHTES BOILI.

IpakTuyeckasi padora.

[IpuroroBiieHre pacTBOPOB COJIEH C OMPEACICHHOM MacCOBOM 0JIEl PacTBOPEHHOIO
BEILIECTBA.

PacuerHble 3aga4n.

Haxoxnenue MaccoBOM J0IM PaCTBOPEHHOIO BEILIECTBA B pacTBOpe. Breruncinenue Maccol
PacTBOPEHHOIO BEILIECTBA U BOABI JUIsl HPUTOTOBJICHUS PACTBOPA ONPEACICHHON KOHIEHTPALUK.

Tema 5. KoaindecKTBeHHbIe OTHOIIeHUsI B XuMuH (1 1)

3akoH ABoraapo. MomnsipabIit 00beM ra30B. OTHOCHUTENbHAS TUIOTHOCTh Ta30B. OObEMHBIC
OTHOIICHHUS T'a30B MPU XUMUYECKUX PEaAKIIHSIX.

PacueTHble 3a1a4m.

OO6beMHBbIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEaAKIIHSIX.

BbruncneHuss mo XMMHYECKUM ypPaBHEHHUSM MacChl, 00beMa M KOJIMYECTBA BEIIECTBA
OJTHOTO M3 MPOAYKTOB PEAKUMU IO MAcCe€ HCXOIHOTO BEIIECTBa, O00bEMY WM KOJIUYECTBY
BEIIECTBA, COIEPIKAIIECTO OMPEACIICHHYIO OO IPUMECEH.

Tema 6. BaxkHeiilue KJjaccbl HeOPraHmyeckKux coeqnuenuii (1 1)

Oxcupapl. Krnaccudukanus. OcHOBHBIE W KHUCIOTHBIE OKcUAbl. Homenkmiarypa.
dusnueckue U xumuueckue corctpa. [lonyuenue. [Ipumenenue.

OcnoBanus. Knaccugukarnus. Homenknarypa. dusnueckue M XMMHUYECKHE CBOMCTBA.
Peaknusa Helitpanuzanuu. [lonydyenue. [Ipumenenue.

Kucnorsl. Knaccugpukanus. Homenknarypa. ®usmyeckue M XHMHYECKHE CBOMCTBA.
Brirecaurensnsiii psag metauioB H. H. bekerosa. [Ipumenenne.

Comu. Knaccuduxanus. Homenknarypa. @usndeckue 1 Xumuueckue cBoiicrsa. CriocoOsbl
IIOJIYYEHHMS COJIEH.

I'enetnyeckass CBA3b MEXKIYy OCHOBHBIMH KJIACCAMM HEOPraHMYECKUX COCIMHEHHM.
JeMmoHcTparu. 3HaKOMCTBO ¢ 00pa3IiaMu OKCHUJIOB, KHCIIOT, OCHOBaHUH U cosiei. Heitrpanuzarus
LIEJI0YM KUCIOTOW B PUCYTCTBUU UHAUKATOPA.

JlabopaTtopHble ONBITHI.
. JleficTBHE KMCIIOT HA UHAUKATOPBI.
OTHOILIIEHHE KUCIIOT K METaJJIaM.
BsanMopelicTBHE KMCIIOT ¢ OKCHIAMHU METAIIIOB.
CBoiicTBa pacTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHUIA.
B3anmoneiicTBre 1IEI04e C KUCIOTaMH.
B3anMoneiicTBue HEPACTBOPUMBIX OCHOBAHUM C KUCIOTAMH.
o Paznoxenue ruapokcuaa menu (1) mpu HarpeBanuu
IIpakTnyeckas padora.
Pemenue skcniepuMeHTaNbHBIX 3a4a4 M0 TeMme «BaxHeiluee Kiacchl HEOPTaHUUYECKUX
COETUHEHUINY.

Tema 7. llepuonuyeckuii 3aKOH M NMEPUOAUYECKAS CHCTEMa XUMHYECKHUX 3JIEMEHTOB
1. U. MenpeneeBa. Ctpoenue aroma (1 4)

[lepBbie MONBITKY KJIaCCU(UKAIUU XUMHUUECKHX 371eMeHTOB. [ToHsITHE O rpynmax cXOAHbIX
snemeHToB. [lepuonnueckuii 3akon . . Menneneesa. Ileproandeckass Tabnuia XMMAYECKHX
aneMeHTOB. [ pynmbel U nepuoasl. Kopomkutl u OIUHHBIL 8APUAHMBL NEPUOOUYECKOU MAOIUYDL.
3HayeHue nepuoanyeckoro 3akoHa. JKusnp u aesarensHocts /1. 1. Menneneesa.



Crpoenue aroma. CocTaB aTOMHBIX A1ep. D1eKTpoHbl. M30Tonel. CTpoeHne 31EKTPOHHBIX
000104eK aToMOB TIepBhIX 20 311eMeHTOB niepuoandeckoi cucrteMsl J[. Y. Menpeneena.

JlaGopaTopHble ONBITHI.

B3anMoneiicTBue THIPOKCHAA IIMHKA C pACTBOPAMU KHCIIOT | IIEJI0YEH.

Tema 8. CtpoeHue BemecTB. Xummnieckasi cBsi3b (1 4)

DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX MEMEHTOB. OCHOBHBIE BUIbl XUMUYECKOM CBSI3U:
KOBAJICHTHAsl HEMOJISIPHAs, KO-BaJICHTHAsl MOJspHAsi, HOHHAas. BaJleHTHOCTh 3JIEMEHTOB B CBETE
anekTpoHHOM Teopuu. CreneHb okuciaeHus. [lpaBuia omnpeneneHuss CTENEHU OKHUCICHUS
371eMeHTOB. OKHUCIHUTEIHHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH.

Kpucrannuyeckue pemieTku: MOHHAs, aTOMHasi U MoJIeKylspHas. Kpucraminueckue u
aMopgHBbIE BEIIeCTBA. 3aBUCUMOCThH CBOMCTB BEIIECTB OT THIIOB KPUCTAUIMYECKUX PEIIETOK.

JdemoHcTpanmu.

O3HakoOMJIEHHE C MOJCISAMHU KPUCTAUIMYECKUX PEIIETOK KOBAJEHTHBIX W HOHHBIX
COCIMHEHU.

ComnocraBnenne (PU3UKO-XUMHUYECKUX CBOWCTB COSAMHEHUH C KOBaJCHTHBIMH U HOHHBIMH
CBSI3SIMU.

JlabGopaTopHblie ONbITHI

CocraBiieHre MOJIeNIe MOJIEKYIT K KPUCTAJUIOB BEIIECTB C PA3JIMUHBIM BHIOM XUMHUYECKHUX
CBSI3EH.

Pe3ynbrarhl ocBOeHUs1 yueOHOT0 nmpeaMeTa « XuMHUsh.
N3yyeHue XUMUM B OCHOBHOW WIKOJI€ JA€T BO3MOXKHOCTb JIOCTUYb CIEIYIOLIUX
pe3yJIbTAaTOB B HANPABICHUH JIUYHOCTHOTO PA3BUTHSL:

1. BOCIIUTAHHE POCCHICKON TpakIaHCKOW HMISHTHYHOCTH: MATPHOTU3MA, JIIOOBU U
yBaxkeHHUI0 K OTeuecTBY, YyBCTBA TOPAOCTH 3a CBOIO PouHY, 32 pOCCUUCKYIO XUMUYECKYIO HAYKY;
2. dbopMupoBaHUE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUSI HayKHM M OOIIECTBEHHOW IMPAKTHKH, & TaKXXe COIMAIBHOMY, KYIBTYpHOMY,
S3BIKOBOMY U JYXOBHOMY MHOTI000pa3ni0 COBPEMEHHOTO MHPA;

3. ¢opMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHWS K YYEHHIO, TOTOBHOCTH W
CHOCOOHOCTH K CaMOpA3BUTHIO M CaMOOOPa30BaHMIO HAa OCHOBE MOTHBALUMU K OOY4YEHHIO U
MO3HAHUIO, BBIOOPY MpO(UIBHOTO 00pa3oBaHUS HAa OCHOBE WH(POPMALMU O CYIIECTBYIOIIMX
npodeccusXx W JIMYHBIX MPO(GECCHOHAIBHBIX MPEANOYTEeHUH, OCO3HAHHOMY IOCTPOEHUIO
WHIMBUIYAILHOW 00pa30BaTEIbHOW TPAaeKTOPHHA C YYETOM YCTOHYMBBIX ITO3HABATEIBHBIX
UHTEPECOB;

4. dbopmMupoBaHUE KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B  00pa30BaTesbHOM,
OOIIIeCTBEHHO TOJIE3HOH, y4eOHO-HCCIIEAOBATEIbCKOM, TBOPYECKOH W JAPYrHX BHJAX
NeSITeTTHHOCTH;

5. (dbopMHpoBaHUE MOHUMAHUS LIEHHOCTH 370POBOrO M 0€30MacHOro o0pasa KU3HHU;
YCBOEHHE TPABWII HHIUBUIYaJIHHOTO U KOJUIEKTUBHOTO O€301TaCHOTO TTOBEICHHS B YPE3BBIUATHBIX
CUTYaLlUAX, YIPOXKAIOIINX KU3HU U 3JJ0POBBIO JIOACH;

6. (dbopMHupOBaHUE MMO3HABATENFHOW W WH(POPMAIMOHHOW KYIBTYPHI, B TOM YHCJE
pa3BUTHE HABBIKOB CAMOCTOSTEILHON pabOThI ¢ yUeOHBIMH MOCOOUSAMHU, KHUTAMHU, TOCTYITHBIMU
WHCTPYMEHTAMHU M TEXHUYECKHMHU CPEACTBAMH HH()OPMAIIMOHHBIX TEXHOIOTHH;

7. (opMHpOBaHUE OCHOB 3KOJIOTHYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS IEHHOCTH
KU3HU BO BCeX €€ MPOSABICHUSIX M HEOOXOIMMOCTH OTBETCTBEHHOTO, OEpExHOr0 OTHOIICHMS K
OKPYKAKOLIEH Cpele;

8. pa3BUTHE TOTOBHOCTM K PELIEHUI0 TBOPYECKUX 3aJad, YMEHUS HaXOIUTh
aJIeKBaTHBIE CIOCOOBI TOBEACHUS M B3aUMOJACHCTBHS C HapTHEpaMH BO BpeMs yueOHOH u
BHEY4YEOHON JAESITEeTbHOCTH, CIOCOOHOCTHU OIICHHBATh MPOOJEMHBIE CUTYallUd M OIEpPaTUBHO
NPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3IUYHBIX HPOAYKTUBHBIX BHJAX JESATEIHLHOCTH
(yueOHast TOMCKOBO-UCCIIEIOBATENbCKAs, KITyOHas, MPOSKTHAs, KPY>KKOBasi U T. 11. )



MeTanpeaMeTHBIMH pE3ylIbTaTaMH OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHON MPOrpamMMbl
OCHOBHOTI'O 00111ero 00pa3oBaHus SBIISIOTCS:

1. OBJI/ICHUE HABBIKAMH CaMOCTOSTEIBHOTO TNPHOOPETeHHS HOBBIX 3HAHUH,
OpraHu3alK yueOHOH e TeIbHOCTH, TIOMCKA CPEACTB €€ OCYIIECTBICHHUS;
2. YMEHHE IUIAHUPOBATh IIyTU JOCTMIKEHMs LIEJIEH HAa OCHOBE CaMOCTOSITEIBHOTO

aHaJu3a yCJIOBUN U CPEACTB UX JAOCTHIKEHMSI, BBIIEISTH aJbT€PHATUBHbIE CIIOCOOBI JOCTHKEHUS
ey ¥ BeIOMpath Hanbonee 3¢heKTUBHBIN cr10co0, OCYIIECTBIISATh MTO3HABATEIBHYIO pe(IICKCHIO
B OTHOLIEHUU JEHCTBHH IO PELICHUIO Y4EOHBIX M IT0O3HABATEIIbHBIX 3a/1au.

3. yMEHHUE IMOHMMATh NPOOJIEMY, CTaBHTh BOIPOCHI, BBIABUIaTh THMIIOTE3Y, IaBaTh
OlpelieJIeHue  MOHATHUAM, KJIacCU(UIMPOBAaTh, CTPYKTYpUpOBaTb MaTepHual, MPOBOAUTH
OKCIIEPUMEHTBI, apPTryMEHTHPOBaTh COOCTBEHHYIO MO3UIHIO, (OpMYyIHpOBaTh BBIBOABI U
3aKJIFOYCHMUS;

4. YMEHHE COOTHOCUTb CBOM JCHCTBUS C IJJAHUPYEMBIMH pe3ylbTaTamH,
OCYUIECTBJIATH KOHTPOJIb CBOEH AEATEIbHOCTH B IPOLIECCE JOCTUKECHUSI PE3ybTaTa, ONPENEIATh
CHoco0bl JEHCTBUIM B paMKax MNpPEeJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBAaTh CBOU
JEHCTBUS B COOTBETCTBUU C U3MEHSIOLIEICS CUTyalluEeH;

o. dbopMHUpOBaHWE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BaHUS
UHCTPYMEHTOB M TEXHHUYECKUX CPEICTB HH(GOPMALMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U
IPOTPaMMHOTO O0OecreueHns) KaKk WHCTPYMEHTAILHO OCHOBBI Pa3BUTHS KOMMYHUKAaTHBHBIX U
[IO3HABATEJIbHBIX YHUBEPCAIbHBIX YUCOHBIX AEHCTBHIA;

6. YMEHHUE CO3/1aBaTh, MPUMEHATh U MPE0OPa30BhIBATh 3HAKH M CUMBOJIBI, MOACITH U
CXEMBI /ISl pellieHHs] yUeOHbIX U M03HABATEIbHbIX 33/1a4;
7. YMEHHUE M3BJIEKaTh HHPOPMAIUIO U3 PA3IMYHBIX UCTOUHUKOB (BKIIIOYAs CPEACTBA

MaccoBOHM HH(OpPMALINK, KOMIAKT-AUCKH yueOHOTo Ha3HaueHus, pecypcsl HTepHeTa), cBOO0IHO
MI0JIb30BaThCsl CIIPABOYHOM JINTEPATYPO, B TOM UHCIIE U Ha AIEKTPOHHBIX HOCUTEIIAX, COOIONATh
HOPMBbI MH(OpPMAIIMOHHOM M30UPaTebHOCTH, 3TUKH;

8. YMEHHME Ha TMPAKTUKE I10JIb30BaTbCsl OCHOBHBIMU JIOTHUYECKHUMH TpUEMaMH,
MeTo/laMH HaOIO[IeHUs, MOJIETUPOBAaHUS, OOBSICHEHUS, PELIeHUs TPOOJIeM, IPOTHO3UPOBAHUS U
np.;

9. YMEHHE OpPraHM30BbIBATh CBOIO JKH3Hb B COOTBETCTBUHU C IPEICTABICHUSIMH O
3I0pOBOM 00pa3e *KHU3HU, IpaBax U 00S3aHHOCTAX IPaKAAHUHA, LICHHOCTSIX OBITHS, KYJAbTYpbI U
COLIMAIIBHOTO B3aUMOZCHCTBHS;

10.  ymeHHe BHINONHATH TIO3HABATEIbHBIE M TMPAKTUYECKHE 3aJaHWs, B TOM YHCIE
IIPOCKTHBIE;
11.  ymeHHe caMOCTOSATENIbHO M APryMEHTHPOBAHHO OLIEHHWBAaThb CBOW JEWUCTBUS U

JIeMCTBUSL OJHOKJIACCHUKOB, COJEPXKATeJIbHO OOOCHOBBIBAs MPAaBUIBHOCTh MM OIIMOOYHOCTH
pe3ynbrara U crnocoba IeHCTBUS, aJ€KBaTHO OLIEHWBATh OOBEKTHBHYIO TPYAHOCTh Kak Mepy
(baKkTHUECKOrO WJIM MPEANOiaraeMoro pacxojia pecypcoB Ha pelleHHe 3ajadM, a TaKXKe CBOU
BO3MO>XHOCTH B JIOCTHKEHUH LU ONPEIECICHHON CI0KHOCTH;

12. ymenwue pabotars B rpymnrme —3()(HEeKTUBHO COTPYIHNYATh U B3aUMO/ICHCTBOBATh Ha
OCHOBE KOOpAMHALIMK Pa3jIMYHbIX MO3UIUN NpHU BBIPAOOTKE OOIIEr0 penieHHus B COBMECTHOM
NeSITeIbHOCTH; CITyIIaTh MapTHEpa, GOpMYITUPOBATh U ApTyMEHTHPOBATh CBOE€ MHEHHE, KOPPEKTHO
OTCTanBaTh CBOIO MO3UIINIO U KOOPAWHUPOBATH €€ C MO3UIMH TApTHEPOB, B TOM YHUCJIE B CUTYallUU
CTOJIKHOBEHMSI HHTEPECOB; MPOAYKTUBHO pa3pemiarb KOH(GIMKTHI HA OCHOBE yyeTa MHTEPECOB U
MO3UIMI BCEX €ro y4YacTHUKOB, MOKMCKAa M OLEHKU aJbT€PHATUBHBIX CIIOCOOOB pa3pelIeHUs
KOH(JIMKTOB.

IIpenmeTrHbiMu pe3yiabraramu ocBoeHHs: OCHOBHOHM 00pa3oBaTeNbHOM MPOrpaMMBbl
OCHOBHOT0 00111eT0 00pa30BaHus SBISIOTCS:

1. (opMHpOBaHUE IEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX IPEICTABICHUNA O
BELIECTBAX, MX INPEBPAIICHUAX M IPAKTUYECKOM IPUMEHEHHMH; OBJIAJCHUE IOHATHHHBIM
anmnaparoM ¥ CHMBOJINYECKHUM SI3bIKOM XMMUH;

2. O0CO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMMYECKON HAyKd Kak OOJIaCTH
COBPEMEHHOI0 €CTECTBO3HAHMSA, XMMHUYECKUX NPEBPAECHUN OPraHUYECKUX U HEOPTaHUYECKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBIICHUH KHMBOH 1 HEXHUBOM MPUPOJIBI; YIIIyOIeHUE IPEICTaBICHUHA
0 MaTepUaIbHOM €IMHCTBE MHUDPA;



3. OBJIAJICHHE OCHOBAMU XMMHUYECKOW TPaMOTHOCTH: CIIOCOOHOCTBIO aHAIU3UPOBATH
U 0OBEKTUBHO OLIEHWBATh )KMU3HEHHBIEC CUTYAIlUH, CBSI3aHHbIE C XUMHEW, HAaBbIKAaMHU OE€3011acHOTO
06paH_[€HI/I$I C BCUICCTBAMU, UCIIOJIb3YyCMbIMU B HOBCGHHGBHOﬁ JKU3HU; YMCHHUECM aHAJIM3UPOBATH U
IUTAHUPOBATh OSKOJIOTHYECKH Oe30MacHOoe TOBEAEHUE B LEIIX COepeXeHUs 370pOBbS U
OKPYKarOILLEW Cpelibl;

4. dbopmMupoBaHuEe YMEHUIN YCTAaHABIMBATH CBSA3M MEXAY PeaibHO HaOII0JaeMbIMU
XUMHUYCCKUMU SBJICHUSAMU U NIPpOLIECCaMU, ITPOUCXOAAIIUMU B MUKPOMHPE, OGT;SICHSITB IIPUYNHBI
MHOT000pa3usi BEUIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh
MMPUMCHCHUA BCUICCTB OT UX CBOﬁCTB;

5. PUOOPETEHUS OIbITa HUCIOJb30BAHUS PA3JIMYHBIX METOOB H3YUYCHHs BEILIECTB;
Ha6JIIOI[eHI/I$I 3a UX MPEBPALICHUAMU IIPHU MIPOBCACHUN HCCIIOKHBIX XUMHYCCKUX 3KCIICPUMCHTOB
C UCIOJIb30BaHUEM J1a00paTOPHOro 000pyI0BaHUS U PUOOPOB;

6. YMEHHE OKa3bIBaTh IIEPBYIO IOMOIIb IIPU OTPABJICHUSX, OKOT'aX U APYTUX TPABMax,
CBSI3aHHBIX C BEILECTBAMMU U JIAOOPATOPHBIM 000PYIOBAHUEM;
7. OBJIaJICHHE NpueMamMu paboTbl ¢ HH(OpMaLUell XUMHUYECKOTO COAEpkKaHUs,

NPEeCTaBICHHOM B pa3Ho (opme (B BUE TeKcTa, GopMyit, rpadMKoB, TAOIUYHBIX JAHHBIX, CXEM,
¢dororpaduii u ap.)

8. CO3JITaHKE OCHOBBHI JiIsi (POPMHUPOBAHHUSI MHTEPECA K PACIIUPEHUIO U YIITYOJICHHIO
XUMHUYECKUX 3HAHWN W BHIOOpAa XUMHUH Kak MPO(UIHLHOrO IpeaMeTa Py Mepexoe Ha CTYIeHb
cpenHero (mojaHOro) oOImero oOpa3oBaHMs, a B JallbHEHMIIEM M B KadecTBe cdepbl CBOE
poQeCcCuOHANTBHON IeATETbHOCTH;

9. (dopMHpOBaHUE MPEICTABICHUH O 3HAYCHUUM XUMHUYECKOW HAyKH B PEIICHUH
COBPEMEHHBIX 3KOJIOTUYECKUX MPOOJIeM, B TOM YHCIE B MPEIOTBPANICHUH TEXHOTCHHBIX H
IKOJIOTMYECKUX KaracTpod.

B coorBerctBuu ¢ pexomenpamusmu mnuckMa AY IO XMAO - HOrper «MPO»
«HMHCTPYKTUBHO-METOAUYECKOE [IMCBMO 006 opranuzanuu oOpa3oBaTelbHON
NeSITeIbHOCTH B 00Ie00pa30BaTEeNIbHBIX OpPraHu3alUsaX XaHThl-MaHCHUHCKOTO aBTOHOMHOIO
okpyra — lOrps1 B 2020-2021 yue6HOM roxy» B 2020-2021 yyeOHOM rojly Npu U3y4eHUH MpeIMeTa
«Xumus» B 9 Kiacce mpeaycMOTpEeHO 3 yaca Ha OpraHM3aldi0 IMOBTOPEHHUS COAECpKaHUS
oOpa3oBaHMsi, OCBO€HHOro ooOywaromumucs B 2019-2020 ydeOHOM TOOYy B  YCIOBHSX
JUCTaHIIMOHHOTO oOy4yeHus: mo temaM «lleproanueckuii 3akoH M THEepUOIUYECKas cHUcTeMa
xuMudeckux 3neMeHToB .M. MeneneeBa B CBeTe TEOpUM CTPOEHUS aToMa. XUMHUYECKas CBS3b.
Crpoenue BemecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK» U «XMMHUYECKHE CBOMCTBA OKCHJIOB,
KHCJIOT, OCHOBAaHHMM, cosiel. PacueTsl M0 XUMUYECKUM YPaBHEHHUSM.

Coaep:xanue yueOHOro npeaMmera, Kypca
XUMMUA (9 kaace)
0,5 g B Hep.

IToBTOpPEHME OCHOBHBIX BONPOCOB Kypca 8 kiaacca (2 y)

[lepuonuueckuii 3akOH U TMEPUOAUYECKAs CHUCTEMa XUMHUYECKHX anementoB JI.U.
MenneneeBa B CBETE TEOpUH CTPOEHUS aToMma.
Xumnueckass  cBia3b.  Crpoenwe  BemectBa.  Tunbl  Kpucrammmueckux — pemieTok.
XUMHYECKHE CBOMCTBA OKCHUJIOB, KHCIOT. OcHoOBaHuM, coieil. PacueTsl 10 XMMHUYECKUM
YpaBHEHUSM.

KonTpoabHas padora Ne 1 no OCHOBHBIM BOIIpOCaM XMMHH 8 KJracca.

Tema 1.MHoroo0pa3ue xumMmu4eckux peaxkuuii (5 4)

Knaccudukanus XuMHIeCKUX PeakIuii: peaKkIuu COSTMHECHUS, Pa3I0KEHHS, 3aMEIIICHHUSI,
obmena. OKHCITUTEIHLHO-BOCCTAHOBUTENbHBIC  peakiuu. OKHUCIUTETh, BOCCTAaHOBUTEIb,
MpOLIECChl OKHUCIEHUS U BoccTaHoBlieHUs. CoOCTaBJI€HHUE YpPABHEHUN OKHUCIUTENIBHO -
BOCCTAHOBUTEILHBIX PEAKITUi C TTIOMOIILI0 METO/Ia AJIEKTPOHHOTO OasiaHca.

TennoBbie AP GEKTHl XUMHUYECKUX pEaKIuid. DK30TEPMHUECKHE M DHIAOTCPMHUYCCKUE
peakuuu. TepMoXUMUYECKUE ypaBHEHHS. PacyeThl M0 TEPMOXUMHUYECKUM YPaBHEHUSIM.



CKopocTh XMMHYECKHUX peakuuid. DaxkTopsl, BIMSIOIIME HA CKOPOCTbh XMMHMUYECKTX
peakiuil. [lepBoHauanbHOE NPEACTABICHUE O KaTaJIn3e.

Oo6parumblie peakuuu. [IoHATHE O XUMHUYECKOM PaBHOBECHH.

XHWMHUYECKUE PEAaKIMU B BOAHBIX PACTBOpPax. DJEKTPOJIUTHI U HENIEKTPOIUTHL. VOHBIL
Karuons! u annonsl. ['maparHasi Teopust pacTBOPOB. DJIEKTPOJUTHYECKAS AUCCOLUALUS KUCIIOT,
ocHoBaHUN U coneld. CnalOble U cuiIbHBIE 3eKTponuThl. CreneHp aucconuanuu. CreneHb
Jacconranuu. Peakiuy HOHHOTO oOMeHa. YCIIOBUS TEUCHHUS pEaKIiii HOHHOTO OOMEHa /10 KOHIIA.
XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEIMHEHHI B CBETE MPEACTABICHUI
00 3JIEKTPOIUTUYECKON TUCCOLMALINN U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. [lonarue
0 TUJPOJIU3E COJIEH.

JdemoHncTpanum:

[Ipumepsl 3K30- U IHAOTEPMUUECKUX PEAKLIHM.

B3aumopneiictBue 1LMHKAa € COJISHOM M YKCYCHOM Kuciorodl. B3ammoneiictBue
IPaHyJIMPOBAHHOIO IIMHKA U LIMHKOBOW IBUIN C COJITHON KUCIIOTOM.

Bsaumogpeiictsue okcuaa menu (II) ¢ cepHoii KUCIIOTON pa3HON KOHIIEHTPALMU ITPU pa3HbIX
TeMIieparypax.

I'openue ynisg B KOHIEHTPUPOBAHHOW a30THOM KHCIIOTE.

T'openue cepsl B pacijiaBiI€HHON CeUTpe.

HcnbiTaHue pacTBOPOB BELIECTB HA 3JEKTPUUYECKYIO IPOBOJUMOCTb.

JIBU>KEHNE NOHOB B AJIEKTPUUECKOM I10JIE.

IIpakTuyeckas padora Ne 1 «/3ydyeHue BIMSHMS YCIOBUH IPOBEICHUS XUMUYECKON
peaKIuu Ha €€ CKOPOCTh.

IIpakTnueckas padora Ne 2 «PenieHne s3KkcriepuMEHTANIBHBIX 3a/1a4 110 Teme «CBolcTBa
KHCJIOT, OCHOBAaHUH U COJIEN KaK JJIEKTPOJIUTOBY.

Kontpoabnasa paGora Ne 2 nmo temam «Kiaccuukanus XMMHUYECKUX pPEAKIU» U
«OIIEKTPOIUTUYECKAS TUCCOLUALINASD.

Tema 2. Muoroo6pa3sue Bemectn (5 4)

Hewmeramnel. T'anorensl. IlomojkeHWe B NEPUOIUYECKON CHCTEME XHMUYECKUX
JJIEMEHTOB, CTpO€HHE HX aroMoB. Haxoxnenue B mpupone. Puznueckne M XUMHUECKHE
cBolicTBa rajoreHos. [lonydyeHune u npumMeHeHue rajoreHoB. Xiop. Pu3ndeckue u XuMHUIECKHUe
ceoiicTBa xjuopa. [Ipumenenue xiopa. Xnaoposogopon. Pusnueckue cpouictsa. Ilomydenue.
Congnnasg kucinora U e€ conu. KauecTBeHHas peakuusi Ha XJIOpHA-HOHBI. Pacno3HaBaHue
XJIOpU/10B, OPOMUIOB, HOAUIOB.

Kucnopon u cepa. [Tonoxenue kucinopoaa u cepsl B [ICXI, ctpoenne ux aroMoB.
Cepa. Amnorponusa cepel. Puznueckue U XUMHUYECKHE cBoicTBa. HaxoxneHue B mpupoze.
[Ipumenenne cepol. CepoBomopoa. CepoBofoponHas KHciaoTa M ee conu. KadecTBeHHas
peakiust Ha cynbdua-uonsl. Oxcupg cepsl (IV). ®dusnyeckne M XUMHYECKHE CBOMCTBA.
[Ipumenenue. CepHucras KHUcioTa U ee coiu. KauecTBeHHas peakiiys Ha CylnbPUT-HOHBL. OKCH
ceprl (VI). Cepnas kucinora. XMMHUYECKHE CBOICTBa pa30aBI€HHOW M KOHLEHTPUPOBAHHOM
cepHoil kucioTel. KauecTBeHHast peakiust Ha cyab(haT-uoHbl. XUMUYECKHUE PEaKLUH, JIeKaIlie
B OCHOBE IOJIy4Y€HUS CEPHOM KUCIIOTHI B TPOMBILUIEHHOCTH. [IpuMeHeHe cepHOl KUCIOTHI.

Azot u dpochop. Ionoxenune azora u gochopa B [ICXI, cTpoeHue ux aroMoB. A30T,
¢u3nueckue W XUMHYECKHE CBOMCTBa, IMOJydeHHEe W HpuMmeHeHue. Kpyrosopor azora B
npupone. AMMHaK: (pU3MYecCKre M XMMUYECKHE CBOMCTBa, MojydeHue u npumenenue. Comau
aMMOHHMS. A30THasi KHCJIOTa M €€ CBOoWcCTBAa. OKHUCIUTENbHbIE CBOMCTBA a30THOM KHCIIOTHI.
[Tony4yeHue a30THOHM KHUCIOTHI B jJaboparopuu. XHMHUYECKHE pEakiuH, JIeKallue B OCHOBE
MOJYyYECHHUS] a30THOM KHUCJIOTHI B MPOMBINUIEHHOCTU. [IprMeHeHne a30THOM KuCHOoThl. Conm
a30THOM KUCIIOTHI U UX IPUMEHEHHE. A30THBIE YI0OpEHUsI.

®dochop. Amrorporust dochopa. duzmveckue m XUMHUECKHEe cBorcTBa (ocdopa.
Oxcup pocdopa (V). Oprodochopnas kucnora u ee conu. PochopHbie ynoOpeHusl.

VYrnepon u kpemuuii. [lonoxxenne yrepona u kpemausi B [ICXD, ctpoeHne ux aromMos.
VYriepon. Anmnorponus yriaepoaa. @u3nueckre 1 XMMUYECKHe CBOMCTBA yriepoaa. AcopOuusi.
VYrapHblii ra3, CBOMCTBa ¥ (PU3UOJIOTHUECKOE IEHCTBUE HA OpTaHU3M. YTIICKUCIIBIN ra3. YTojbHas



KHCIIOTa U ee conu. KauecTBeHHBIE peakIuu Ha KapOoHAT-MOHBI. KpyroBopoT ymiepona B
npupozae. OpraHu4eckue COeqUHEHUs yIIIepoa.

Kpemunii. Oxcua kpemuus (4). Kpemuuenas kucnora u ee conu. Cmexno. Llevwenm.

Meramel.  Ilonoxkenne wmetamioB B [ICXD  JI.M.MengeneeBa, cTpoeHUE UX
atoMOB. Mertamueckas cBsi3b. PU3NYECKUE CBOMCTBA METAJIOB. Pl aKTUBHOCTH METAJLIIOB.
Xumuyeckue cBoiictBa MetayuioB. OOmme cnocoObl monydeHuss MeramioB. CriiaBsl
MertauioB. Ilenounsie mertamnbl. IlonokeHHWe MIETOYHBIX METAUIOB B NEPUOAMYECKOMN
CUCTEME, CTpoeHnEe ux aroMoB. Haxoxnenue B mpupozae. Marauii 1 KaJpLiMii, UX BaKHEWUIINE
coequHeHus. JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHCHHS.

Amomunuii. [lonoxxenue antOMUHUS B IEPUOAMUYECKON CUCTEME, CTPOCHUE €r0 aToMa.
Haxoxnenue B mpupone. duznueckre U XUMUYECKUE CBOWCTBA alfOMUHHS. AMGOTEPHOCTD
OKCHJIa ¥ TUJPOKCH/IA ATFOMUHHUSL.

Kenezo. Ilonoxkenue keneza B NEPUOAUYECKOM  CHUCTEME, CTPOECHHE  €ro
aroma. Haxoxnenue B npupone. dusndyeckue 1 XMMUYECKHUE CBOMCTBA Kelle3a. BaxkHeimme
COEIMHEHUS Kene3a: OKCUAbl, ruapokcuabl u conu xenesa (II) u sxenesza (II1). KauecrBennsie
peaKIuu Ha MOHBI.

JdeMoHcTpanum:

Pu3nyecKue CBOKMCTBA IaJIOTEHOB.

[Tonydenue XJI0pOBOIOPOJA U PACTBOPEHHE €TI0 B BOJE.

AmnnotponHbie Mogudukauu cepbl. O0pa3ibl IPUPOAHBIX CYIbGUIOB U CYIb(})ATOB.

[lomyyuenne amMMuaka W €ro pacTtBopeHue B  Boae. (O3HakoMIIEHHE C
o0pa3naMu MPHUPOIHBIX HUTPATOB, (hocdaros

Mogenu KpucTaNIMYECKUX PEIETOK anmas3a U rpadura. 3HAKOMCTBO ¢ oOpa3namu
MIPUPOIHBIX KapOOHATOB M CHIIMKATOB

3HAaKOMCTBO € OOpa3lamMM Ba)XKHEUIINX COCAMHEHUN HATPHs, Kalaus, MPUPOIHBIX

COCMHEHUIN KajblMs, pydaMH Kejesa, COCAMHEHHUSMH aloMuHus. B3aumoneiicTBue
HIEJIOYHBIX, IIEJI0YHO3EMEIbHBIX METAUIOB WU aJTOMUHUS € BomoM. CKuraHwe jxene3a B
KHCIJIOPOZE U XJIOpE.

IIpakTnueckas padora 3. «[lonyyeHue coyisiHON KUCIOTHI U U3yYEHHE €€ CBOMCTBY.

IIpakTHyeckas padora 4. Pemenne skcriepuMeHTalbHbBIX 33/1a4 110 TeMe « Kucnopon u
cepa»

IIpakTnyeckas padora S.IlonyueHne ammuaka U U3y4eHHE €TI0 CBOMCTB.

IIpakTuyeckas padora 6. [lonyuenue okcuma yriepona (IV) msydeHuwe ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

IIpakTuyeckass padora 7. Pemenue skcriepuMeHTaIbHBIX 33/1a4 10 TeMe « MeTamibl 1
UX COCTMHEHUS

KonTpoasnas padora Ne 3 no reme «Hemeramnsi.

KonTpoabnas pab6ora Ne 4 o reme «MeTamib»

Tema 3.Kparkuii 0030p BakHelIINX OPraHUuYeCKUX BewecTs (5 4)

[Ipenmer opranudecko xumuu. Heopranudeckue M OpPraHUYECKUE COEAMHEHUSI.
VYrepon — ocHoBa kU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa yIjiepo/ia B OpraHu4eCcKuX
COEIUHEHMUSX.

VYrnesonopoasl. IlpenenbHbie yreBomopoasl. MeTaH, 3TaH, MpomaH — IpocTeuiine
MPEACTABUTENN TPENETbHBIX YIIeBOMOpoaAoB. CTpyKTypHBIE (POPMYIBI  YITIEBOIOPOIOB.
I'oMonoruveckuii psa npeAesbHbIX yIIIeBOAOPOA0B. [oMonoru. du3znueckue U XUMUYECKHE
CBOICTBa TpENENbHBIX YITIEBOAOPOAOB. Peakiuu ropeHuss u 3amenieHus. HaxoxneHue B
MPUPOE NPEeIbHBIX yrieBoaopoaoB. [I[pumMenenne metaHa.

HenpenenbHble yrmeBOAOpOAbl. OTHICHOBBIM Pl HENPEAENBbHBIX YIIIEBOAOPOIOB.
OtunieH. Pu3nuecKue 1 XUMUUECKUE CBOMCTBA 3TUIICHA.

ATIECTUIICHOBBIN PAJl HETIPEIETbHBIX YIIIEBOJOPOAOB. AlleTuiaeH. CBOMCTBA alleTHUIICHA.
IIpuMeHeHue aneTuieHa.



[TpousBoansie  yrmeBomoponoB. Kparkuih 0030p OpraHM4ecKUX COCIMHEHUH:
OZIHOaTOMHBIE CIHUPTHI, KapOOHOBBIC KHCIOTBI, CIOXHbBIE J(QUPBL, KUPHI, YIIIEBOABI,
aAMHHOKHUCIIOTHI, OenKu. Ponb O6eKoB B Opranusme.

ITonsiTe O BBICOKOMOJIEKYISPHBIX BemiecTBax. CTPyKTypa IOJMMEPOB: MOHOMED,
[IOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOoJIMMepu3auuu. I[lonuaTuieH, NONIUIpOIUIIEH,
IIOJINBUHUJIXJIOPU,.

JleMoHCTpanum:

Mopenu MOJIEKya OpraHUYeCKUX COoeIMHEHM. [opeHne yriieBoopo1oB U 0OHapyKeHHE
IIPOAYKTOB UX ropeHus. KauecTBeHHas peakius Ha dTuieH. [lomyuenue stusieHa.

PactBopeHune aTunoBoro cnupra B BoJe. PacTBopeHue miniepuHa B BOAE.

[Tonyyenne u CBOHCTBa YKCYCHOM KHUCIOTBL. MccimenmoBaHne CBOWCTB — KHPOB:
pacTBOPUMOCTD B BOJI€ U OPIAHUYECKUX PACTBOPUTEIISIX.

KauecTBeHHbIE peakliiy Ha TIIIOKO3Y U Kpaxmall.

O3nakomyieHMe ¢ oOpa3laMu H3JeJUd U3  IMOJIMATUIICHA, MOJUIPOINIICHA,

MOJIMBUHUIXJIOPHIA.

HroroBasi kOHTpoIbHAsI paboTa 32 Kypc XuMuu 9 kitacca

Me:knpeaMeTHbIE CBS3H

Peanu3anus MexXnpeaMeTHBIX CBSA3EH MPU U3YYEHUU XUMUU B 9 Ki1acce OCyIeCTBISETCS
4yepe3 HCIOJIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TIOHATHMN, TaK U MIOHSATHH, SBIISTIOIIAXCS
CUCTEMHBIMU JJIS1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, AaHAJIU3,
CUHTE3, Kiaccuukanus, NEPUOAUYHOCTb, HAOIIONEHUE, SKCIEPUMEHT, MOJEIUPOBaHuUE,
U3MEpEHHE, MOJICITb, SBJICHHE, TAPHUKOBBINA A (EKT, TEXHOJIOTHS, MaTePHAITBI.

Odusuka: Mmarepus, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, OJJEKTPUYCCKUI  3apsii, TPOBOIHUKH, TMOJIYIPOBOJTHHUKH,
TUDIIEKTPUKHU, (POTOINEMEHT, BEIIEeCTBO, TENO, 00BEM, arperarHoe COCTOSHUE BEIIeCTBa, ras,
pPacTBOp, PACTBOPUMOCTh, KPUCTAIUIMYECKAs PEIIETKA, CIIIaBbI, (PU3UICCKUE BETMUUHBI, CTAHUIIBI
U3MEpEeHHsI, KOCMHUYECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/1bI, CONHIIE.

buonorust: ¢ortocunres, apixanue, Ouocdepa, IKocUcTEMA, MUHEPATIbHBIE yI0OpEHUs,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTRA.

leorpadusa: armocdepa, ruapocdepa, MuHEpandbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOIIaeMble, TOTLITUBO, BOHBIE PECYPCHI.

BeinosiHeHHe NpakTHYecKuX pador

[Ipu npoBeaeHNN MPaKTUYECKON paObOThl KaXK]IbIi €€ ATall BBIMOIHIETCS 00y4aroIUMUCs
c 3IIP BMecTe ¢ yduTelleM M MOA ero pykoBoACTBOM. Ha mocke 00s3areslbHO BBIBELIMBAIOTCS
IpaBHJia TEXHUKU O€30MMaCHOCTH, COOTBETCTBYIOIIME JAHHOMY BUAY paOOThI, JaeTcCsl MpaBUiIbHAs
3anmuch (opMyl M yKas3blBaeTcs Ieib MpoBeaeHus pabotel. Ilpm HeoOXomumocTu naercs
BU3YaJIbHBII aJTOPUTM BBIMIOJIHEHUS 33JaHUs. JTO CHOCOOCTBYET OCO3HAHUIO OOYyHarOIIMMUCS
BBIIIOJIHAEMBIX JACUCTBUH U IIOJy4EHHOI'O PE3YNbTaTa.

KoHTpobHO-N3MepuTeIbHbIE MATEPHAJIBI 10 XUMHUH

Jlig opraHuzanuy NMPOBEPKH, y4eTa U KOHTPOJISI 3HaHUN OOy4aroumIuxcs Mo IpeaMeTy
IPEAYCMOTPEHBl KOHTPOJbHBIE PA0OTHI, CAMOCTOATENbHbIE paOOTHI, 3aYeThl, MPAKTHUYECKHE
paboTsl, TecTupoBaHue. OHUM K3 METOIOB KOHTPOJISl PE3YNNbTAaTOB 00yueHHUsl 00ydaroluxcs ¢
3IIP sBisgercs METOA MOJMBAPUATUBHOIO OKCIPECC-TECTUPOBAHUS C KOHCTPYHUPYEMBIMU
oTBeTaMM. Ero OTIMYUTENBHBIMH 4YepTaMM SBIAIOTCA ONEPAaTUBHOCTb, BBICOKAsS CTENEHb
WHAVBUAYaAIN3alluM 3HAHWW, CPAaBHUTENIBHO Mallble 3aTrpaTbl BPEMEHU M Tpyla Ha IPOBEPKY
OTBETOB OOYJarOITUXCS.

Hns  obyuatomuxcs ¢ 3IIP Bo3MOxHO wu3MeHeHHE (OPMYTUPOBKM 33JaHUN  Ha
«TIOILIATOBYIO», aalTallMs [IpeularaeMoro o0y4aromnemMycsi TECTOBOr0 (KOHTPOIbHOOLIEHOYHOTO)
Marepuaiia: UCIOJIb30BAHUE YCTHBIX U TUCbMEHHBIX MHCTPYKIIUH, YIPOIIEHHE IJTUHHBIX CIIOKHBIX



GOpMYITHPOBOK WHCTPYKILHUH, pEIIeHHE C OMOpOM Ha aiaropuT™, oOpasel, HCIOIb30BaHHE
CIPaBOYHON MH(POPMALIUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHN A YYEGHOI'O ITPEJIMETA «XUMUW»
HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHU A

B nenom pesynsrarel ocBoeHus oOydarommmucs ¢ 3[1P yueOHOrO mpeamera «XuMusi»
COBMAJIAIOT C pe3yabraraMu paboueill mporpaMMmbl OCHOBHOTO obiero odpasosanus. Haubomnee
3HAYMMBIMU SIBJISIFOTCSL:

JIMYHOCTHBIE PE3VJIBTATBI:

MOTHUBAIMSI K 00YUEHHUIO U LIeJICHANIPABICHHOM [103HABAaTEIbHOMN JEeSTEIbHOCTH;

YCTAaHOBKA HA OCMBICIIEHME JIMYHOTO OIbITa, HAOMIOAEHUH 3a XUMUYECKUMU
JKCIIEPUMEHTAMH;

OpHEHTAIMs Ha IpaBUJia UHIUBUIYAJIbHOIO U KOJUIEKTUBHOIO O€3011aCHOrO MOBEACHUS
IIPYU B3aUMOJECHCTBUM ¢ XMMHUUYECKUMH BELIECTBAMU U COCIMHEHUSIMU;

NpaKkTUYeCKoe M3ydeHue npodeccuii u Tpyaa pa3ImyHOTO PoIa, B TOM YKCIIE HA OCHOBE
IPUMEHEHHS U3y4aeMOoro MpeIMETHOrO 3HaHUs (Harpumep, 1a00paHT XMMHUYECKOTO aHAJIN3a);

yYBa)XEHUE K TPYAY U pe3yibraraM TPYIOBOMU JESATENbHOCTH; TOTOBHOCTh K OCO3HAHHOMY
HOCTPOEHUIO JaJIbHEHIIEH HHANBUTyalbHOM TPaeKTOpHH 00pa30BaHMs HA OCHOBE OPUEHTUPOBKU
B MHpe npodeccuii 1 mpoheCCHOHANBHBIX MPEANOYTCHUH, YBAKUTEILHOTO OTHOIICHUS K TPYIY;

OCO3HAHME CBOETO IMOBE/IEHUS C TOUKH 3PEHUS OITACHOCTH MIIH O€3011acHOCTH 1151 ce0sl I
JUISL OKPYKArOIINX;

OCHOBBI ~ JKOJIOTUYECKOM  KYIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO  MBILIUIEHUS, MPHOOPETEHHE OMbITa HKOJIOTMYECKHM OpPUEHTHPOBAHHOMN
IIPAKTUYECKOU JEATEIBHOCTH B )KU3HEHHBIX CUTYalUsX;

OCO3HAHME TOCIEACTBUNA M HENpPUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTUKOB, KypeHHUs1) U UHBIX (popM Bpeaa i GU3NIECKOTO U IICUXUUYECKOTO 3/10pOBbS;

MPUHATHE PELICHUH B KU3HEHHOW CUTYallUd HAa OCHOBE IMEPEHOCa IMOIYYEHHBIX B XOJIE
00y4eHus 3HaHUH B aKTYaJIbHYIO CUTYallUI0, BOCIIOIHATH 1e(UIUT HH(POPMALIUY;

TOTOBHOCTh OTOMpPAaTh M UCIOJIb30BaThb HYXKHYIO HH(OPMAlUI0O B COOTBETCTBUU C
KOHTEKCTOM XU3HEHHOW CUTyaluu.

METAITPEAMETHBIE PE3VJIBTATHI

ORi1aieHHe YHHBEPCAJIbHBIMH YU€OHBIMH MO3HABATEILHBIMH 1eHCTBUSIMM:

BBISIBJISITH IPUYMHBI M CJICICTBUS MIPOCTHIX XUMUYECKUX SIBICHUN;

OCYH_IGCTBHHTB CpaBHeHI/Ie, KJ'IaCCI/I(l)I/IKaHI/IIO XUMHUYCCKHUX BCIIICCTB 110 3aJdaHHBIM
OCHOBaHUSM U KPUTEPHUSIM IJIs1 yKa3aHHBIX JIOTHUECKUX OTEPAaIHii;

CTPOUTH JIOTHYECKOE CYXKJCHHE TIOCIe TIPEABAPUTEIHHOTO aHallM3a, BKIIOYAOIICEe
YCTaHOBJICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3EH;

BBISIBIISITH Je(OUIMTH HHGOPMAIIUH, JTAaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUSI TIOCTaBICHHON
3a/1auu; peoOpa3oBLIBaTh NH()OPMAIMIO U3 OTHOTO BHUJIA B APYTOH (TaONUIly B TEKCT U TIp.);

co3/J1aBarhb, HpI/IMeHHTI) nu Hp606pa30BBIBaTI) 3HAaKH U CHMBOJIBI, MOJACINU U CXEMbI I
peleHus yueOHbIX U MMO3HABATENBHBIX 3a71a4 C MOMOIIIBIO TIe1arora;

C IIOMOIIIBKO II€marora HpOBO}II/ITB XI/IMI/I'—IGCKI/Iﬁ OIIBIT, HGCHO)KHBIﬁ 3KCHepI/IMeHT, JJIA
YCTaHOBJICHHUSI OCOOEHHOCTEeH OO0bEeKTa U3y4YeHUs, MPHUUYUHHO-CIEJACTBEHHBIX CBS3ed W
3aBUCUMOCTEN 0O0BEKTOB MEXIY COOOM;

C TIOMOUIBIO TIeJlarora MM CaMOCTOSATENBHO (OPMYIHPOBATH 00OOIIEHUS M BBIBOJBI T10
pe3ynbraTaM MPOBEICHHOTO HAOIIOICHHUS, OITBITA;

HpOFHO3I/IpOBaTI> BO3MOXHOC paSBI/ITI/IC XUMHNYCCKHUX HpOLIeCCOB U UX NOCICACTBHUA,

WCKaTh WM OTOMPaTh HHPOPMAIIHIO WM JaHHBIC H3 HCTOYHHKOB C YUETOM IPEIOKESHHOM
y4eOHOIl 3a/1auu U 3aJaHHBIX KPUTEPUEB.

OBnaneHne YHUBEPCAIbHBIMUA y‘lCﬁHBIMI/I KOMMYHHUKATUBHBIMHA JeHCTBUSIMH:



OpPraHu30BBIBAaTh y4yeOHOE B3aMMOJCIHCTBHE B Trpynme (OmpeAensTh oOlMe ey,
pacrpeiensiTh PoJiu, J0rOBapUBATHCS APYT C IPYTOM U T. 11.).

C IIOMOIIBIO TIE1arora Uiy CaMOCTOSITENIBHO COCTABIIATh YCTHBIE U ITIMCbMEHHBIE TEKCTBI C
WCII0JIb30BAaHUEM MILIFOCTPATUBHBIX MaTe€puasoB JJis BBICTYIUICHHUS Nepel] ayAUTOPUEH;

OpPraHU30BBIBaTh y4EeOHOE COTPYIHUYECTBO U COBMECTHYIO JCSTEIBHOCTh C YUUTENIEM H
CBEpPCTHUKAMU;

paboTaTh HMHOWBHIYaJbHO W B TpPYINIE: HAXOAWTh oOIIee pelIeHHe W pa3pemarb
KOH(JIUKTHI HA OCHOBE COIIACOBAHHUS MO3UIUHI U yUeTa HHTEPECOB;

(bopMynupoBaTh, ApryMEHTUPOBATH U OTCTAaUBaTh CBOE€ MHEHUE;

OLICHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT, NPUHUMATh W pa3ieisiTh
OTBETCTBEHHOCTD U IIPOSABIIATH TOTOBHOCTD K IIPEJOCTABICHUIO OTYETA IIEPE IPYIIION.

OsJiaieHne YHUBEPCAJIbHBIMH Y4eOHbIMU PeryIssTHBHBIMH J1eCTBUAMU:

oOHapyxuBaTh H (opMyaupoBaTh y4eOHYIO MpoOJeMy, ONpeAeNsTh Ielb y4eOHOI
NeSITeTTbHOCTH;

BJIaJIETh OCHOBAaMH CAaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHUS PEIIEHUH U OCYILEeCTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIILHOU JIEATEITLHOCTH;

COOTHOCHUTH CBOMW JI€HCTBUS C IUIAHUPYEMBIMH DPE3YJIbTaTaMM, OCYLIECTBIATh KOHTPOJb
CBOCH JIEATEIHOCTH B TPOIECCE JOCTIDKEHHS pPe3ylibTara, OMpeAeysTh CHOCOObI NeHCTBUN B
paMKax MpeUI0KEeHHbIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU
C U3MEHAIOLIEHCS CUTYallUEN;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYalluu U NIpeJlararh IJIaH ee U3MEHEHUS,

MPEIBUIETh TPYTHOCTH, KOTOPhIE MOTYT BOSHUKHYTb IIPH PEUICHUN y4eOHOW 3a1a4H;

IIOHMMAaTh MPHUYUHBL, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblii pe3ynbrar
NeSITeTTHHOCTH,

OIIpeNeIIATh MO3UTUBHBIC U3MEHEHHS U HalpaBlieH!s, TpeOyrolue fanbHenenl paboThl;

OCO3HAHHO OTHOCHUTKCS K IPYrOMY YEJIOBEKY, €r0 MHEHUIO.

I[NPEAMETHBIE PE3VJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHMIO 00S3aTEJBLHOIO COJEPKAHUS,
YCTAHOBJICHHOI'O JAHHOM NPUMePHOi padoyeii MporpaMmoii, BbIAeISIOT:

HayuyHble 3HaHUs, YMEHUS U CLIOCOOBI AeicTBUiL, ciennpuieckue a1 yueOHOro npeamera
«Xumus», BUABl JEATEIBHOCTH 110 IIOJIYYEHHI0 HOBOTO 3HAHMs, €ro HHTEpIpETalnu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX:

* NIPEJCTABICHUE O 3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SIBJICHUU MPUPOJbI, TOHUMAHUE
OObEKTUBHOW 3HAaYMMOCTH OCHOB XHMMMYECKOH HayKd Kak oOOJIaCTU COBPEMEHHOIo
€CTECTBO3HAHMS, KOMIIOHEHTa OO0IIel KyJIbTypbl M IMPAKTUYECKOH [eATeIbHOCTH 4YeJOBeKa B
YCIIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTa XUMHUHM CPElU JIPYTUX €CTECTBEHHBIX
HayK,

* BJIaJICHUE OCHOBAMM IOHATUMHOIO amnmapara U CHUMBOJIMYECKOIO SI3bIKa XUMUU IS
cocTaBlieHUsl (OpMYIl HEOPIraHUYECKUX BELIECTB, YPaBHEHUI XUMUYECKUX peakui (¢ ornopoii Ha
QITOPUTM YUeOHBIX NEHCTBUII); BiaJeHHWE ocHOBaMHU xumuueckoil HomeHkmatypsl (IUPAC u
TPUBUAIBHON) U yMEHHE HCIIOJIb30BaTh €€ Ui pelleHHs] y4yeOHO-TO3HaBaTeIbHBIX 3ajlad ¢
MIOMOIIBIO YUUTEIIS; YMEHHE HCIIOIb30BaTh MOJIENH I O0ObSICHEHHS CTPOCHUS aTOMOB M MOJIEKYI
10 AJITOPUTMY C OITOPOM Ha ONPEIEICHUS;

* IPEACTABICHUE O CUCTEME XMMHMYECKHUX 3HAHUNM U YMEHHE C IIOMOLIbIO YUHUTEIS
MPUMEHATHh CUCTEMY XMMHUYECKHUX 3HAHUM JUUIS YCTAHOBJIEHUS B3aWMOCBSI3E€H MEXY N3yYEHHBIM
MarepuaioM U TpU TMOJYYCHWU HOBBIX 3HAHMH, a TaKXKe B IPOLECCE BBIMOJHEHUS y4eOHBIX
3aJJaHU{ ¥ IpU paboTe C NCTOUHUKAMHU XUMHUECKON MH(POPMAIMH, KOTOPAsk BKIIIOYAET:

BOKHEUINE XMMUYECKUE MOHATUA: XUMUYECKHUM DJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
IIPOCTOE U CIIOKHOE BEILECTBO, ONHOPOAHAS U HEOAHOPOAHAS CMECh, OTHOCUTEIbHBIE aTOMHAs U
MOJIEKYJISIpHAsl MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM, OKCHI,
KHCJIOTa, OCHOBAaHHUE, COJb (CpelHssA), XMMHUECKasl Peaklus, PeaklUu COEAUHEHUs, pPEeaKLuu
Pa3JIOKEHHSI, PEaKIMH 3aMELICHHs, peakuu OOMEHa, TEeIIOBOM »(PQEeKT peakuuu, 3K30- H
SHIOTEPMUYECKHE PEAKLUH, PACTBOP, MACCOBAas AOJIS XUMHUYECKOTO JIEMEHTA B COCOUHCHUH,



MaccoBasi J10JIsl U MPOLICHTHAs! KOHIICHTPALIMsI BEIIECTBA B PACTBOPE, AJIPO aTOMA, ANEKTPUUECKUN
CJION aTtoMa, aTOMHasi opOuTaib, paJuyc aroMa, BAJIGHTHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKas
CBAA3b, DJIEKTPOOTPHULIATEIILHOCTD, MOJISIPHAS U HEMOJISIpPHAST KOBAJIEHTHAs CBSI3b, MOHHAS CBS3b,
MeTaJsInyecKasi CBsI3b, KpHUCTAJUIMYECKas pelieTka (aToMHas, HWOHHAas, MeTauIn4yecKas,
MOJIEKYJISIpHAs), MOH, KAaTMOH, AHUOH, JJIEKTPOJIUT U HE JIIEKTPOJUT, 3JIEKTPOIUTUYECKAs
JUCCOLMAIMs, pEeakUUd HMOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKIIHH,
OKHUCJIUTEIb U BOCCTAHOBMUTEJIb, OKHCIEHME W BOCCTAHOBIIEHHE, 3JIEKTPOJIM3, XUMHYECKOE
paBHOBecHe, oOparuMble M HeoOpaTUMble pEaklIHUHU, CKOPOCTb XHUMHUYECKOM peakluu,
KaTajau3arop, npenenbHo ponycrumas konuentpauus (I11K), koppo3us metanios, CiuiaBbl;

OCHOBOIIOJIArarIIe 3aKOHbI XUMUH: 3aKOH COXpaHeHus Maccbl, [lepnonnueckuii 3akox /1.
W. MeHneneeBa, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH ABOIaJipo;

TEOPUM  XUMHUHU: aTOMHO-MOJIEKYJSIpHAsh TEOpus, TEOpUs  AIIEKTPOIUTHYECKOU
JUCCOIMAIIMY, a TaKXe TMPEJCTAaBICHUS O HAyYHbIX METOAAaX I[I0O3HAHMS, B TOM YHCIE
SKCIIEPUMEHTAIBHBIX U TEOPETUYECKHX METOJaX HCCIAEAOBAHMUS BEIIECTB M HU3YYEHUS
XUMHYECKUX PEAKLIHIA;

* MPEICTaBICHUE O NEPHUOAMYECKOW 3aBUCHUMOCTH CBOWCTB XMMHYECKHUX HIIEMEHTOB
(paauyc aroma, 3JIEKTPOOTPHULATENbHOCTH), MPOCTHIX M CIOKHBIX BEIIECTB OT IOJOKECHMUS
anemMeHnToB B Ilepuoamueckoil cucteme (B ManbIX MNEpPUOAAaX M IVABHBIX MOATPYIMIMAX) U
AJIEKTPOHHOTO CTPOEHHUSI aTOMa; YMEHHME OOBSICHATH CBSI3b IOJOXKEHHS DJJIEMEHTa B
[lepuoguyeckoil cucreMe € UYUCIOBBIMM XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsij Aapa, oOLIee YUCIO IEKTPOHOB), pacIpeIeIeHUEM IEKTPOHOB 1O
SHEPreTHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOOB, KK U KalbLIUA; KJIacCU(QHUIIPOBATH
XUMHUYECKHE JJIEMEHTHI C OTIOPOW Ha ONpeNeieHHs (PU3NISCKOrO CMbICTA MU(POBBIX JTaHHBIX
NePUOAUYECKON TaOIUIIBL;

* yMEHHE KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBA W
XMMUYECKHE PEaKIMH C ONOPOM Ha CXEMBbI; ONpPENENsATh BAJICHTHOCTb U CTENEHb OKUCIEHUS
XUMHUYECKUX JJIEMEHTOB, BUJl XMMHYECKOW CBS3M M THUIl KPUCTAIUIMYECKOW CTPYKTYpHI B
COETMHEHUSX, 3aps]] HOHA, XapaKTep CPpebl B BOAHBIX PACTBOPaX BEUIECTB (KUCIOT, OCHOBaHMI),
OKHUCJIUTEIh U BOCCTAHOBUTEIb 10 aJITOPUTMY YUEOHBIX JIEHCTBUI;

* YMEHHE XapaKTepU30BaTh C OMOPOW Ha cxeMmy (U3MYECKHe W XMMHUYECKHE CBOICTBa
MPOCTBIX BEHIECTB (KUCIOPOA, 030H, BOAOPOI, Tpadut, aamas, KpeMHHH, a3ot, hocdop, cepa,
XJIOp, HATPUM, KA, MAarHUM, KalbIUil, aTIOMUHUH, jKeJ1€30) U CIOKHBIX BEUIECTB, B TOM YHCIIE
WX BOJHBIX PAcTBOPOB (BO/IA, aMMHaK, XJOPOBOIOPOJ, CEPOBOIOPOA, OKCHABI U THUIPOKCHIBI
metamoB I - IIA rpynn, amromunus, menu (II), nunka, sxenesza (II u III), okcuasr yrnepoaa (II u
IV), xpemuus (IV), azota u gpocdopa (III u V), ceprtr (IV u VI), cepnucras, cepnas, asorucras,
azoTHast, pochopHas, yronpHas, KpeMHHEBasi KUCIIOTa U UX COJIH); OMUCHIBATh C OMOPOI Ha TJIaH
MW KJIIOYEBBIC CIIOBA; yMEHHE IIPOTHO3UPOBATh W XapaKTEpPU30BaTh CBOWMCTBA BEIECTB B
3aBUCUMOCTHU OT UX COCTaBa U CTPOECHUS MOCIIE€ MPEABAPUTEIHLHOTO aHAIN3a M0 PYKOBOICTBOM
nejarora, NMPUMEHEHHUE BEIIECTB B 3aBHCHUMOCTH OT WX CBOWMCTB, BO3MOXKHOCTb IMPOTEKaHUS
XUMUYECKHUX MPEBPALLEHUN B Pa3JIMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U XUMUYECKHUX IIPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U OKPYXKAIOIIYI0 MPUPOIHYIO CPEY;

* YMEHHE COCTaBIATH MO 00pasily, CXeMe, aTOPUTMY YIeOHBIX EHCTBUI MOJIEKYISPHBIE
W WOHHBIC YpaBHEHHUS peakmuii (B TOM YHCIIC pPEaKIuii MOHHOTO OOMEHa M OKHCIHTEIbHO-
BOCCTaHOBHUTEJIBHBIX PEAKIIHI), HITIOCTPUPYIOIINX XHMHUUECKHUE CBOMCTBA M3yYSHHBIX KJIACCOB /
TPy HEOPTraHWYECKHX BEIIECTB, a TAKXE TMOATBEP)KIAIOIINX TE€HETUYECKYI0 B3aWMOCBS3b
MEXIy HUMH;

* YMEHHE BBIUYHUCIATH OTHOCHUTEIHHYIO MOJCKYISPHYIO M MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JI€MEHTAa B COEIMHEHUH, MACCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM Ta30B ¢ OmMoOpod Ha oOmme GOopMyJbl; YMEHHUE
MPOBOAUTH PACUYETHI M0 YPABHEHUSIM XUMUYECKUX PEAKLMM U HAXOAUTh KOJIUYECTBO BEILECTBA,
00BEM U Maccy peareHTOB HJIM MPOIYKTOB PEAKIIMU C OMOPOH Ha oOpasell, aJropuTM Y4eOHBIX
JIEeUCTBUIA;

* BJaJICHUE OCHOBHBIMH METOJaMU HAy4HOTO TMO3HAaHUS (HaOmIoAeHHEe, H3MEpEeHue,
HKCIIEPUMEHT, MOJCIMPOBAHUE) MPU U3YyYEHUU BEIIECTB M XUMHUYECKHUX SIBICHUH C OMOpOW Ha
QITOPUTM YYEOHBIX NEUCTBUN; yMeHUE cPOpMYIHUpOBATh NPOOJIEMYy U MPEAJIOKUTH MYTH ee



pEIIeHus C TOMOIIBIO Mearora; 3SHaHMe OCHOB OE€30MMaCHOM Pa0OTHI C XMMHYECKUMH BEIIECTBAMH,
XUMHYECKOI Mocyn0i 1 1abopaTopHbIM 000PYI0BaHHEM;

* HaJM4he NPAKTHYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHUS CICTYIOIIUX
XUMHYECKHX SKCIIEPUMEHTOB IO PYKOBOJICTBOM Y4YHUTENs C OOCYXKIACHHEM IUlaHa pabOThl WK
COCTaBIICHUEM TAOJHIIBL:

M3ydeHUe U onucaHue (PU3MUecKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C (DU3UUECKUMH U
XUMHUYECKUMH SIBIICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKU POTEKAHHSI XUMUYECKUX PEaKLIUit;

M3y4eHHE CIIOCOOOB pa3ielieHus: CMeceil;

MOJTy4YeHUE KUCIOPO/Aa U U3yUYEHHUE ero CBOICTB;

MOJTy4eHHUE BOAOPOAA U U3YUYCHUE €TO CBOMCTB;

MOJTy4YEHHUE YITIEKUCIIOT0 ra3a u U3y4eHUe ero CBOMCTB;

MOJTy4YeHUE aMMHAKa U U3YYCHUE €r0 CBOKCTB;

MIPUTOTOBIIEHUE PACTBOPOB C OMPEIEICHHON MacCOBOIl J10JIel paCTBOPEHHOTO BEIIECTBA;

WCCJICIOBAHHE U OMHMCAHNE CBOWCTB HEOPTAaHMUECKUX BEIICCTB PA3IMIHBIX KJIACCOB;

MIPUMEHEHNE HHIMKATOPOB (JJakMyca, METHIIOpaHka U peHondranenHa) As onpeaeieHus
XapakTepa Cpellbl B pacTBOpPaX KUCIOT U MIEI0YCH;

M3y4eHHE B3aMMOCUCTBUSI KUCIOT C METaJUlaMU, OKCHIaMU METAJJIOB, PACTBOPUMBIMH U
HEPACTBOPUMBIMHU OCHOBAHUSIMU, COJISIMH;

MOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUI;

BBITCCHCHHE OJTHOTO METaJlIa APYTUM U3 PacTBOpA COJIH;

uccienoBanue aM(pOTEpHBIX CBOMCTB IMAPOKCHU]IOB aIFOMUHHUS U IIMHKA;

pelIeHne YKCIEPUMEHTAIbHBIX 3amad 1mo Teme «OCHOBHBIE KJIacChl HEOPTaHUYCCKUX
COCJIMHEHU I »;

pelIeHre YKCTICPUMEHTAIBHBIX 33/1a4 10 TeMe «DIIEKTPOTUTHICCKAsT TUCCOIIUAITUS,

pellleHrne SKCIepUMEHTANbHBIX 3afad Mo TeMme «BaxHeimue HeMeTamubl U X
COCITUHEHUS,

pelleHre SKCIepUMEHTANIBHBIX 33/1au Mo TeMe «BakHeline MeTasuibl U UX COeTUHEHUS;

XUMHYECKHE SKCTICPUMEHTHI, WILTIOCTPUPYIOIIHE MPU3HAKH POTCKAHUS PEaAKIIHA HOHHOTO
oOMeHa;

Ka4eCTBCHHBIC PEaKIIMH Ha TIPUCYTCTBYIOIINE B BOIHBIX PACTBOPAX MOHBI:

XJIOpU -, OpOMHUI-, HOAUA-, Cynbdat-, pocdar-, kapOoHaT-, CUINKAT-aHUOHBI, THAPOKCU/I-
WOHBI, KATUOHBI aMMOHUS, MarHus, KaJabllKs, alTFOMUHMS, jkene3a (2+) u xenesa (3+), meau (2+),
[IUHKA;

YMEHHE TPEJICTABIATh PE3YABTAaThl KCIEPUMEHTa B (OpME BBIBOJIOB, JOKA3aTEIbCTB,
rpaduKoB U TaOIUII U BBISIBIATH SMIHUPUYECKHE 3aKOHOMEPHOCTH;

* BJIQJICHHE TIPaBWJIAMH O€30TacHOr0 OOpalIeHHs C BEIIECTBAMH, HCIOJIb3YEMBIMH B
MOBCETHEBHOM JKM3HM, a TaK)Ke MpaBUJIAMH TOBEIEHHUS B IENAX COEPexKEHHs 3I0pOBbI U
OKpYXaloIlel TPUPOJHOM Cpeibl; MOHMMaHWE Bpeaa (OMacHOCTH) BO3JCHCTBUS HA JKUBBIC
OpPTaHU3MBI OINPEICTICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIICHUS U MPEAOTBPALICHUS HX
BPEIHOTO BO3JCHCTBHUS; IMOHUMAaHHE 3HAYCHHS J>KUPOB, OCJIKOB, YIVICBOIOB I OpraHU3Ma
YeIOBEKa;

* BJIAJICHUC OCHOBAaMHU XHMHYECKOW TPaAMOTHOCTH, BKJIOUAIONICH yMEHHE TPaBHIBHO
WCIIONB30BaTh M3y4YEHHBIC BEIIECTBA M MarepHaybl (B TOM YHUCIE, MUHEpAlIbHbIE YI0OpeHUs,
METaJUTl M CIUTaBBI, MPOAYKTHI MEPepaOdOTKH TPUPOIHBIX HUCTOYHHUKOB YIIIEBOIOPOMIOB (YT,
MPUPOTHOTO Ta3a, He)TH) B OBITY, CEIBCKOM XO3SHCTBE, HA MPOU3BOJICTBE; YMEHHE MPUBOIUTH
MPUMEPHI TPABUIIBHOTO MCITOJIB30BAHUS N3YUYCHHBIX BEIIECTB M MaTePUAJIOB;

* YMEHHE YCTAaHABIMBATh CBSI3U MEXKAY pEalbHO HAOIIOMAEMBIMA XUMUYECKUMU
ABJICHUSIMU M TPOILIECCAMU, MPOUCXOISIIMIMMH B MaKpo- U MHUKPOMHUPE, OOBSCHATH MPUYUHBI
MHOT000pa3usi BEUIECTB; YMEHHWE HHTETPHPOBATh XMUMHUYECKHE 3HAHUS CO 3HAHHUSIMH JPYTUX
y4eOHBIX MPEIMETOB C IIOMOIIBIO MEarora;

* mpeAcTaBieHue 0 cdepax MpodheCCUOHATBLHON NeATeNbHOCTH, CBI3aHHBIX ¢ XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JOCTHKEHHUSIX XUMUYECKOW HAayKH; HaIUIUE
ombITa PabOThl C Pa3IUYHBIMH HCTOYHWKAMH HH(OpPMAIMKM TO XUMHUHU (HAyYHOIOMYJSIpHAS
JUTepaTypa, CIOBapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C OMOPONM Ha alroOpUTM: yMEHUE



OOBEKTUBHO OLIEHMBATh WH(OPMALMIO O BEIIECTBAX, MX IMPEBPAILCHUSIX U TMPAKTHUYECKOM
IIPUMEHEHUU.

TpeGoBanusi K MpeAMeTHBIM Pe3yJbTATAM OCBOCHHUSA Y4eOHOro mpeaMera « XuMHS»,
pacnpejejeHHbIE 10 roaaM 00y4eHust

Pesynbrarel o ronaM GopMynupyroTcs Mo NPUHLIMITY 100OaBICHHUS HOBBIX Pe3yJIbTaToOB OT
roga K rogy, y»K€ Ha3BaHHBLIC B MNPCAbLIAYIIHWX IroAax IO3HMIWH, KaK IIpaBHJIO, JOCIOBHO HC
MOBTOPSIIOTCS,, HO YYUTBHIBAIOTCS (pe3ylbTaTbl OYEPEAHOr0 roja MO0 YMOJYaHUIO BKIIOYAIOT
pe3ynbTaThl IPEABIIYIINX JIET).

8 KJIIACC

PacKpbIBaThb CMBIC] OCHOBHBIX XUMHUYECKUX IOHATUH: aToM, MOJEKYNa, XMMHYECKHUU
AIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OIHOPOAHAs U HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJSIpHas Macca, KOJMYECTBO BEILECTBA, MOJIb,
MoOJISIpHasl Macca, MaccoBas J10Jii XUMHUYECKOrO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA O0OBEM,
OKCHMJ, KHCJIOTa, OCHOBAHME, COJIb, OJIEKTPOOTPULATEIBHOCTBIO , CTENEHb OKHCIEHUS,
XUMHUYECKasl peakius, KjJacCUPUKAIUs peakuil: peakluu COECAMHEHUsS, pEaKLUU pa3JIoKEeHMUs,
peaKIMK 3aMeIleHHs], Peakiui OOMEHa, 3K30- U HJO0TEPMUYECKHUE PeaKLuu; TeIIoBoH dexr
peaKIum; apo aToMa, AMEKTPOHHBIN CJION aroMa, aTOMHasi OpOUTAalTb, PalNyC aToMa, XHMHUYECKast
CBSI3b, NIOJIIPHAs U HENOJISIPHAsL KOBAJICHTHAS CBSI3b, HOHHAS CBA3b, HOH, KATUOH, aHUOH, PAacTBOP,
MaccoBas J10J1s BellecTBa (IIPOLEHTHAsI KOHIIEHTpaIsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH (CM. M. 1) U IPUMEHSATH
9TH NOHSTHS IIPHU OIIMCAHUU BEIIECTB U UX MIPEBPAILLCHU;

UCIOJNb30BaTh XMMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBl€HUsS (OpMyl  BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XMMUUYECKHUX PEaKIIUi, 2IeKTPOHHOro OajaHca;

OIIpeNeIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMSAX; CTEHECHb
OKHCJICHHS DJIEMEHTOB B OWMHApHBIX COEIUMHEHHUSIX C ONOpPOM Ha ONpENeNIeHUs, B TOM YHCIIE
CTPYKTYPUPOBAHHBIE; NPUHAIJICKHOCTh BELIECTB K OINPEACIEHHOMY KIAcCy COEOUHEHUN I10
dbopmynam; BUJI XUMHUUECKOM CBS3M (KOBAJIEHTHAs! M MOHHAs) B HEOPraHMYECKUX COEIMHEHUSX;

MMETh IPEACTABICHUE O CHUCTEME XUMUYECKMX 3HAHUH, YMETb C ITOMOIIBIO YYUTEIS
IIPUMEHATh CUCTEMY XMMHWUYECKUX 3HAHUH, I YCTAHOBJICHUS B3aUMOCBSA3U MEXY MU3yUYECHHBIM
MarepuaioM U IMPU NOTy4YEHUH HOBBIX 3HAHUH, a TaKKe NMpH paboTe ¢ UCTOUHUKAMHU XUMHUYECKOH
uHpopMau. OpueHTUPOBATHCS B MOHIATUSIX U ONIEPUPOBATh MU Ha 6a30BOM YPOBHE, IPUMEHSTh
OpU BBIOJHEHUH Y4eOHBIX 33aJaHMH M PELICHUM pPacueTHBIX 3a7iad C ONOpPOH Ha aJlfOPUTM
y4eOHBIX JEHCTBUI M3y4eHHBIE 3aKOHBI U TEOPHUU: 3aKOH COXpaHeHMs macchl, llepuonnyeckuit
3akoH /.M. MenzeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraJpo; aTOMHO-MOJIEKYIISIpHAs
teopust. COOTHOCUTh 00O3HaueHUs, KOTopble MMeroTcss B Tabmune «llepuonuueckas cucrema
xuMuueckux aueMeHToB J1. 1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSL aTOMOB
XMMHYECKHUX JIEMEHTOB (COCTaB U 3aps] Apa, 00LIee YUCIIO MIEKTPOHOB U pacpe/ieIeHNe UX 1o
AIIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBAaTh XUMHUYECKUE DJIEMEHTHI; HEOPraHWYECKHE BEIIeCTBAa; XUMUYECKHE
peakiuu (1Mo YUCIy U COCTaBy YYacTBYIOLIMX B PEakLUHU BELIECTB, MO TeIIoBoMY 3(h(deKTy, mo
M3MEHEHUIO CTENIeHH OKUCIICHHUS XUMHUYECKHUX JIEMEHTOB) C OMOPOil Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBAa BEIECTB PA3TUYHBIX
KJIACCOB, MOATBEP)KJas ONMCAHHWE NMPUMEPAMH MOJEKYISPHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLHUH C ONOPOU Ha CXEMBI; IPOTHO3UPOBATh CBOKMCTBA BEIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHHMSI; BOBMOKHOCTH IIPOTEKAHNUSI XUMUYECKUX MPEBPAICHUI B Pa3INYHBIX
YCIIOBHAX TOCIIE MPEABAPUTEIHLHOIO 0OCYKACHUS C MEIaroroM;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

MacCOBYIO JIOJIF0 XUMHYECKOTO JIEMEHTa 10 (hopMylie COeTUHEHMS;

MacCOBYIO JJOJIIO BEIIECTBA B PACTBOPE; IIPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON
pEeaKIyu C ONIOPOU Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIC OIEpPAllMM MBICIMTEIBHOW NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHHe, cHCcTeMaTu3alus, KiacCU(pHUKalus, BbIIBICHUE NPUYMHHBI U Janee



KypCUBOM 0003HAualoTCs IUIAHUPYEMbIe MPEAMETHBIE pPe3ylnbTaThl, KOTOpPbIE MOTYT OBITh
MOTEHITHAIBHO JTOCTUTHYTHI oOy4atomumces ¢ 3I1P, Ho He sABIArOTCS 00s3aTeILHBIMU

CJIIEJICTBEHHBIX CBSI3€M — JUISl U3YUYEHHUS CBOMCTB BEIECTB U XUMUUYECKUX PEAKIIU;

€CTeCTBCHHOHAYYHbIE METO/bl IMO3HAHUS — HAOIIONCHHE, U3MEpPEHUEe, MOJCIMPOBAHUE,
AKCIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN ) TIOJ] PYKOBOACTBOM I1€/1arora;

CleloBaTh MpaBWIAM  IOJb30BAaHUSA XUMHUYECKOM TMMOCyIo U JabopaTopHBIM
o0opynoBaHHEM, a TaKXKe MPaBUIIaM OOPAIIEHUS C BEIICCTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU
10 BBHINOJHEHUIO JIA0OPATOPHBIX XHMMHYECKHUX OIBITOB IO TOJYYCHHUIO U COOMPAHHIO
ra3zo00pa3HbIX BEHIECTB (BOIOPOAA U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHON
MacCOBOM /101l paCTBOPEHHOTO BEIIECTBA;

IUIAHUPOBATHh U MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI 110 PACHO3HABAHUIO PAaCTBOPOB
IIEJIOYEeH M KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyc, (eHON(TaIeCHH, METHIOPAHX H JIp.),
MOJITBEPKAAIOIIUX KaY€CTBEHHBIN COCTAB HEOPTAHMYECKUX BEIIECTB (KaueCTBEHHBIC pEaKIMU Ha
HOHBI) 110J1 PYKOBOJICTBOM I1€J]arora.

9 KJIACC

PacCKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKHUX MTOHSATHHN:

XUMHUYECKH JIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0XKHOE
BEIIECTBO, BAJICHTHOCTb, AMEKTPOOTPHUIATEIbHOCT, CTENICHb OKUCIICHHS, XUMUYECKast PEaKIus,
XUMHUYECKasl CBA3b, TEINIOBOM (D PEKT peakinu,Mob, MOJISPHBIA 00BEM, PacTBOP;

ANEKTPOIUTHI, HEIIEKTPOIHUTHI, DJEKTPOJUTAYECKAS JTUCCOIUALNS, PEAKIIMH HOHHOTO
oOMEHa, KaTajum3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble M HeoOpaTHMbIC pEaKIUH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKUUU, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHUCIECHHE H
BOCCTAHOBJICHUE, aJUIOTPOIHs, aM(OTEPHOCTb, XHMHYECKas CBi3b (KOBaJCHTHAs, WOHHAasd,
MeTaJUTMYECKasi ), KpUCTAJUTMUeCKas peméTka, KOppo3usi METaJIOB, CIUIABHI,

CKOPOCTb XHUMHUYECKOW peakiuu, mpeaensHo pomyctumas konueHtpanus (ITK)
BEIIICCTBA;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. 1. 1) U MPUMEHSTh
9T TIOHSTHS TIPU OMMCAHUU BEIIECTB U MX MPEBPAICHU;

MCIIONB30BaTh 3HAKW U CUMBOIIBI 17151 (DUKCALIUU PE3yNbTAaTOB HAOMIOACHUN, COCTABICHUS
(dbopMyJT BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIIM, 3aMCH TaHHBIX YCIOBHUH 3a/1au.

Hcnonws3oBarh 0003Ha4YeHHs, uMeronuecs B Ilepuomnueckoid cucteme u Talnuie
pacTBOPUMOCTHU KUCJIOT, OCHOBAaHUI U COJIEW B BOJIE JUISl BBITTOJTHEHUS 3aJaHHI.

ONPEIENATh BAJIGHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTABA; MPUHAIEKHOCTD BEIIECTB K OMPEACIEHHOMY KJIAaCCy COEAUHEHHH € OMOPOil
Ha ONpEJEeHUs, B TOM YUCIIE CTPYKTYpUPOBAHHBIE;

BHJIBI XUMHYECKOW CBsI3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas)) B HEOPTAHHMYECKUX
COETMHEHUSX; 3aps]] MOHA TI0 XUMHYECKOH popmyre;

XapakTep Cpebl B BOMHBIX PACTBOPAX KUCIIOT U MIEIOUEH, TUI KPUCTAITTHICCKOU PEIIETKI
KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbich [lepuonnueckoro 3akona J[.M. MenaeneeBa u 1eMOHCTPUPOBATh €TI0
MOHMMAaHUE: OMHCHIBaTh M XapakTepu3oBaTh TaOnmuuHyr ¢opmy Ilepuoandeckoii crcTeMbl
XUMUYECKUX AJIEMEHTOB: pa3iuyarh MOHATHS «IJIaBHas moArpymma (A-rpymma)» U «moOodHas
noarpymmna (b-rpymnmna)y, Manbie u GONbIIHE TePUOIBI;

COOTHOCUTH 0003HAYEHUsI, KOTOPHIC UMEIOTCS B TIEPUOJUICCKON TAOIHIIE, C YUCITOBBIMU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sijipa, oOliee
YHUCJIO AIEKTPOHOB U pacHpeie]ICHUE X 1O JIEKTPOHHBIM CIIOSIM);

OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XMMHYECKUX JIEMEHTOB M MX
COEIMHEHUH B IIpe/iesiaX MaJlbIX MEPUOJOB U ITIaBHBIX MOATPYIIl C YUETOM CTPOCHUSI UX aTOMOB;
KJIACCHU(UITUPOBATh XUMUYECKHE AIEMEHThI; HECOPTaHUYECKUE BEIIEeCTBA;

XUMUYECKHE peakiuu (10 YHUCIy M COCTAaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3P QEKTY, 0 UBMEHEHHUIO CTETICHEH OKHCICHUS XUMHUYECKUX IIEMEHTOB) C OMOPOil Ha
CXEMHBI;



XapaKTepH30BaTh (OMUCHIBATH) OOIINE U CTIeNU(pHUECKIE XUMUYECKHE CBOWCTBA BELIECTB
pa3IMYHBIX KJIACCOB, IIOATBEPKIasi ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUN C OIIOPON Ha CXEMBI;

COCTABJIATH YPABHEHUS DJIIEKTPOIUMTHYECKOW JUCCOLUALUYU KUCIIOT, IEN0YEH U CONEH;

TIOJIHBIE M COKpAIIEHHBIC YPABHEHUS peakluii HOHHOTO 0OMeHa,

YPaBHEHHs peaKUUi, MOATBEPXKAAIOIUX CYIIECTBOBAHUE T'€HETUYECKOM CBS3U MEXIY
BEIIECTBAMU PA3JINYHbIX KJIACCOB;

pacKpbIBaThb CYHIHOCTb OKHMCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAaKIMHA IOCPEICTBOM
COCTaBJICHUS HJICKTPOHHOTO OaslaHCa dTHX PEeaKLuii;

IIPOrHO3MPOBATbCBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHMs; BO3MOXKHOCTHU
IIPOTEKAHUSI XUMUYECKUX MPEBPAILEHUH TIOCIIE IPEABAPUTEIBHOIO OOCYXKACHUS C IIENAaroroMm;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

MacCCOBYIO JIOJIF0O XUMHYECKOTO JIEMEHTa 10 (hopMylie COeTUHEHMS;

MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKOU
pEaKLIHM C OMIOPOM Ha alrOPUTM;

ClIeZIOBaThIIpaBUIAM  IOJIb30BaHMSA  XMMHUYECKOM  mocyqol U J1abOpaToOpHBIM
00opynOBaHuEM, a TAKXKe MTpaBUiIaM OOpallleHus C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMU
IO BBINOJHEHUIO J1A0OpaTOPHBIX XUMHMUYECKUX OIBITOB IO TOJYYEHUIO M COOUpPAHUIO
razo00pa3HbIX BEHIECTB (aMMHUaKa U YIJICKUCIIOTO rasa);

IIPOBOZIUTH PEAKLUH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BEIIECTB:

pacro3HaBarh ONBITHBIM ITYTEM XJIOPHI- OPOMHI-, HOAU-, KapOoHaT-, hocdar-, cummkar-
, cynb(dar-, TUIPOKCHI-MOHBI, KaTHOHbI AaMMOHMA U HMOHBl H3YYCHHBIX METAJUIOB,
IPUCYTCTBYIOLINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIMTEIBHOW NEATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, 00001eHNE, CUCTEMAaTH3aI1IO0, BbISIBIIEHUE TPUYNHHO-CIEICTBEHHBIX CBS3€H — AJIs
W3Y4YEHUs CBOMCTB BELIECTB U XUMHUUYECKUX PEAKIIM;

€CTECTBEHHO-HAaY4YHbIE METOJbl [MO3HAHUSI — HAOJIO/IEHUE, U3MEpPEHUE, MOJEIUPOBAHHE,
HKCTIEPUMEHT (peasbHbI M MBICIICHHBIH).
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A3BIKOM;

- OTBET CaMOCTOSITEJIbHBIN.
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Ouenka «4»:

- OTBET MOJIHBIM U MPABWIBHBIN Ha CHOBAHUU U3yYEHHBIX TEOPHIA;

- Marepuasl U3JI0KEH B OMPEACIICHHOW JIOTHYECKOW MOCIIEIOBATEIIBHOCTH, IMPU 3TOM
JIOTIYIIIEHBI JIBe-TPHU HECYIIECTBEHHbIE OIIMOKH, UCIIPABICHHBIE [0 TPEOO BAHUIO YUUTEIIS.

Ouenka «3»:

- OTBET IOJIHBIM, HO MPHU 3TOM JOMYIIEHa CYIECTBEHHAs OIMOKa UM OTBET HEMOJIHBIMH,
HECBS3HBIN.

OneHka «2».

- TIpU OTBETE OOHAPY)KEHO HEMOHMMAHHUE YUYaIIMMCS OCHOBHOTO COJEp)KaHUsI y4eOHOTO
Marepuaia Wid JOMYIIeHbI CyIlIeCTBEHHBIE OUTMOKH, KOTOpBIC y4a IIMICS HE MOXKET UCIPABUTh
P HABOMSAIIUX BONIPOCAX YUHUTENs, OTCYTCTBUE OTBETA.

4.6.2. OneHKa IKCIIEPUMEHTAJIbHBIX YMeHH

- O1eHKa CTaBUTCS Ha OCHOBAHHMH HAOIIOACHUS 32 YYAITUMUCS U MICHbMEHHOTO OTYETa 32
paborty.

Oruenka «5»:

- paboTa BBIMIOJIHEHA MOJHOCTHIO U MPABUJIIBHO, CIENaHbl MPAaBUIbHbIE HAOIIONCHUS U
BBIBOJIBL;

- SKCIEPUMEHT OCYIIECTBJICH MO IUIAaHy C y4eTOM TEXHHKH O€30MacHOCTH U TMPaBUI
paboThI ¢ BemecTBaMu U 000PYI0BaHUEM;

- TPOSIBICHBI OPTaHU3AIIOHHO-TPYIOBBIE YMEHHUSI, MOAIEPKUBAIOTCA YUCTOTa pabouero
MeCTa M MOPSIOK (Ha CToJIe, SKOHOMHO HCITONIB3YIOTCSI PEAKTHBHI).

Ouenka «4»:

- paboTa BBITOJIHEHA IPABUIILHO, CICNIaHbI MPaBUIIbHBIC HAOIIOEHUS M BBIBOJIBI, HO TIPU
9TOM 3KCIIEPUMEHT MPOBECH HE MOJHOCTHIO WM IOMYIICHbI HECYIIIECTBEHHbIE OIIMOKH B paboTe
C BEIIECTBAMH U 00OPYIOBAHUEM.

Ouenka «3»:

- pabora BBIOJIHEHA TMPABWIBHO HE MEHEe YeM HAloJIOBHHY WM JIOIYyIIeHA
CYLIECTBEHHas OLIMOKa B XOJ€ JKCIIEPUMEHTa B OOBACHEHWH, B O(GOpMIEHHUH pabOTh, B
coONIOeHNM  TpaBWJ  TEXHUKHM  Oe30macHOCTM Ha  paboTe C  BemlecTBaMM U
o0opynoBaHHEM, KOTOpas UCIPABISAETCS MO TPEOOBAHUIO YUUTEIS.

Orenka «2y:

- JomymieHbl aBe (M OoJee) CyIIECTBEHHbIE OIMMOKM B XO/A€: OKCIEPUMEHTa, B
00bsicHeHUH, B OhopmIIeHUH PadOThl, B COOTIOACHUM MPaBUI TEXHUKHU O€3 OMACHOCTH MPHU
paboTe c BemlecTBaMU U O0OPYIOBaHHEM, KOTOpBIE YYAIIUHCS HE MOXKET HCIPABUTH JIaxke IO
TpeOOBaHUIO YUUTEIS;

- paboTa He BBINOJIHEHA, Yy yYallerocs OTCYTCTBYET IKCIIEpUMEHTATbHbIE YMEHUSI.

4.6.3. OueHka yMeHUil pelmiaTh pacyeTHble 3aJa4M

OueHka «5»:

- B JIOTHYECKOM PACCYXXJCHHH U PEIICHUU HET OMMOOK, 3aja4ya perieHa pardoHaTbHBIM
CII0COOOM;

OneHka «4»:

- B JIOTHYECKOM pACCYXJICHUH W PEIICHHUS HET CYNIECTBEHHBIX OMIMOOK, HO 3ajada
perieHa HepaloHaIbHBIM CIIOCOOOM, WIIH JOMYIIEHO HE OoJiee BYX HECYIIECTBEHHBIX OITHOOK.

Ouenka «3»:

- B JIOTHYECKOM PACCYXKJICHUHU HET CYIIECTBEHHBIX OMMOOK, HO JOIMYIIEHA CYIEeCTBEHHAS
OIIMOKa B MAaTEMaTHYECKHUX pacyeTax.

OneHka «2»:

- IMEETCS CYIIECTBEHHBIC OMIMOKHU B JIOTHUYECKOM PACCYKJICHUH U B PEIICHUU.

- OTCYTCTBHE OTBETa Ha 3aJlaHuE.

4.6.4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT

OneHKa «5»:

- OTBET MOJIHBIA U MPABWILHBIN, BO3MOXKHA HECYIIIECTBCHHAS OIIMOKA.

OneHka «4»:

- OTBET HETOJIHBIN WU TOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIUOOK.

OneHka «3»:



- paborTa BBIIIOJIHEHA HE MEHEE YeM HaIOJIOBHHY, AOIMYIIEHA O/THA CYIIECTBEH Has OIMIMOKa
U TIPU 3TOM JIBE-TPH HECYIECTBCHHEIE.

OueHka «2»:

- pa0oTa BBITIOJIHEHA MEHBIIIE YeM HATIOJIOBUHY WIIHA COJEPKHUT HECKOIBKO CYIIECTBEHHBIX
OLIMOOK.

- paboTa He BBIIIOJHEHA.

[Ipu oleHKe BBIMOJIHEHUS MUCHMEHHOW KOHTPOJIBHOW pabOThl HEOOXOAMMO YUYUTHIBATH
TpeboBaHus eAMHOTO opdorpaduyecKoro pexuma.



