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HosicHUuTeEIbHASA 32N CKA

PaGouas mporpamma o XuMHH JUIsl 00yHarOMIMXCS € 3a€P>KKON ICUXUYECKOTO Pa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMs COCTABIEHA B COOTBETCTBHH C:

- @eepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIETro
obpazoBanus (IIpuxaz Munnpocsemenuss Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrtepctBoM roctuiiuu Poccuiickoit deneparuu 05.07.2021 1., per. Homep 64101) (manee —
dI'oC 000),

-IIpumepHOli amanTHPOBAaHHOW OCHOBHOH 00pa3oBaTelbHONH MPOrpaMMON OCHOBHOTO
o0rm1ero o0pazoBaHus 00YUAIOIIMXCS C 33JEPKKON ICUXUYECKOTO Pa3BUTHS,

-[IpumepHoii pabodeil mporpaMMbl ydyeOHOTO mpenMera «Xumus» (0a30BbI ypOBEHb
COopHUK TmporpaMMm Kypca XUMUU K ydeOHWKam xumuu aBTtopoB [ .E.Pynsuruca,
O.I".Penpamana s 8-9 Kaaccos),

-IIpumepHOii mporpaMmoii BocUTaHHS OOYYarOMIMXCS MPU TOJIYYEHUH OCHOBHOTO
oOmiero oOpa3oBaHus, C YYETOM pacCHpeesIeHHbIX MO KjIaccaM IMPOBEpPSEMbIX TPeOOBaHUN K
pe3yibTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa30BaHMs U JIIEMEHTOB COJEPKaHUs, IPEICTABICHHBIX B Y HUBEPCAIbHOM KOJIU(UKATOPE 110
XUMHUH,

-Konuenuuu mnpenomaBanus ydeOHOro mpeaMera «XuMus», B 00pa3oBaTelbHBIX
opranuzaiusax PO, peanu3yonmx oCHOBHBIE 0011e00pa30BaTeIbHbBIE TPOrPAMMEI.

OO0mas xapakTepucTHKA y4e0HOro nmpeaMera « XuMush»
YueOHblii mpenMer «XWMHS» BXOIUT B TMpeaMeTHYI0 o6nactb «EcTecTBeHHOHay4YHBIE
npeaMeTel». B cucreme ecTeCTBEHHOHAayyHOro 0o0pa3oBaHUs XMMHUS Kak y4eOHbIM mpeamMer
3aHMMAeT BaKHOE MECTO B MO3HAHHM 3aKOHOB HPUPOABI, (POPMHPOBAHWU HAYYHOH KapTHUHBI
MHUpa, CO3JaHMM OCHOBBl XMMHUYECKMX 3HAHHMH, HEOOXOIUMBIX JUIsl TOBCEIHEBHOW KHM3HH,
HAaBBIKOB 3/I0pPOBOT0 U 0OE30IMACHOTO JUIsl YEJIOBEKA U OKPY’KaIoLIEeH ero cpeapl oOpas3a KU3HH, a
TaK)K€ B BOCIIUTAHUU DKOJIOTUYECKOU KYJIBTYPBI.
VYcenemHocT U3y4eHHs XMMHM CBA3aHa C OBJIAJECHUEM XHMUYECKUM SI3BIKOM, COOJIIO/IEHHEM
npaBuil 0e30macHOM paboOThl MPH BBHINOJIHEHUM XUMHYECKOTO 3KCIEPHUMEHTAa, OCO3HAHHEM
MHOTOYHCJIEHHBIX CBSI3€l XUMUU C IPYTUMH MPEAMETaMHU HIKOJIBHOTO Kypca.
[Tporpamma BKJIHO4aeT B ce0s1 OCHOBBI HEOPTaHMUECKOM U opraHudeckoi xumuu. ' naBHoi uaeei
IIPOrpaMMBI SIBJIIETCS CO37aHre 0a30BOTr0 KOMILJIEKCA OTIOPHBIX 3HAHUM [0 XUMUH, BBIPAKEHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOYyYalOUMXCSd U HX OCOOBIM 00pa3zoBaTeIbHBIM
MOTPEOHOCTSIM.
B copepxaHuy 1aHHOTO Kypca MpeicTaBIeHbl OCHOBOIOJIATAOIINE XUMHUUECKHE TEOPETUYECKUE
3HAHUS, BKIIOYAIOIIME M3YYEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCMMOCTH UX CBOMCTB OT
CTPOEHMS, TIPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEN XMMHUYECKHUX
MpEeBpalleHU U yTel yrnpaBiIeHUs] MU B LIEJSX MOJyUYEHUs BEIIECTB U MaTEpUaIOB.
TeopeTnueckyro OCHOBY M3y4€HUsl HEOPraHMYECKONW XHMHHU COCTABJIIET aTOMHOMOJIEKYJISIPHOE
yuenue, [lepuoanueckuit 3akon [[.M. MenaeneeBa ¢ KpaTKUMH CBEICHUSIMHU O CTPOCHHH aTOMa,
BHJaX XMMHYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX pEaKLIUi.
B u3yuenuu xypca 3HauuTENbHAsA POJIb OTBOJUTCS XUMUYECKOMY IKCIEPUMEHTY: MPOBEIECHUIO
NPAaKTUYECKUX U JTaOOpaTOPHBIX pabOT, OMUCAHUIO PE3YIbTATOB YYEHHUYECKOTO SKCIEPUMEHTA,
COOJIOICHUIO HOPM U ITpaBHJI O0€30MacHOM paboThl B XUMUYECKON Jab0opaTopuu.
Peanusanus naHHOM mporpammsl B mporecce oOyueHHs MO3BONUT oOydwaromumcs ¢ 3I1P
YCBOUTD KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUHU U MOHATH POJIb U 3HAYEHUE XUMUU CPEIH IPYTHX
HayK O IIPUPOJE.
N3ydyeHrne xuMuu crnocoOCcTByeT (OPMHUPOBAHUIO y OOYHYaIOIIMXCS HAYYHOI'O MHPOBO33pPEHUS,
OCBOCHMIO OOIIIEHAYYHBIX METO/OB (HAOIIOJCHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETIMPOBAHUE),
OCBOEHHUIO MPAKTHUUYECKOTO MPUMEHEHHs] HayYHBIX 3HAHHUI, OCHOBAHHOTO Ha MEXKIIPEAMETHBIX
cBi3ax c npenMeramu «Okpyxkarommid Mupy», «®Pusukay, «buonorus», «eorpadusy,
«MaremaTuka» 1 GopMUpYET KOMIETEHIIMH, HEOOXOAUMBIE IJIsl MPOJOJKEHHsI 00pa30BaHUs B
00J1aCTH €CTECTBEHHBIX HayK.
W3ydyeHne XUMHHM CIIOCOOCTBYET pa3BuUTHIO y oOydaromuxcsi c¢ 3IIP mpocrpancTBeHHOTO
BOOOpakeHus,, (YHKIMOHAJIBLHOW T'PaMOTHOCTH, YMEHHUS BOCIPHUHMMATh W KPUTHUYECKH



AHATM3UPOBATh MHPOPMAIIUIO, MPEACTABICHHYIO B pa3NUYHbIX (popmax. 3HAYMMOCTh IIpeaIMeTa
JUIS Pa3BUTHS JKU3HEHHOM KomrieTeHnmnu oOydarommxcs ¢ 3I1P 3akmiouaercs B ycBoeHUH
OCHOBBI XUMHUYECKHUX 3HAHUH, HEOOXOIUMBIX JIJISl IOBCEAHEBHON JKM3HH; HABBIKOB 370POBOTO U
0e30macHOro JJisi 4YeJoBeKa M OKpYyXKarolled ero cpeabl oOpasa XKU3HH; (OPMUPOBAHUU
JKOJIOTUYECKOU KYJIbTYpPHI.
[IporpamMma oTpaxkaeT cojaepkaHue OOydeHHUs TMpeaMeTy «XUMHUS» C Y4ETOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatonuxcs ¢ 3I1P. OBnamenue ydeOHBIM MPEIMETOM
«XuMus» MPEACTABISAET ONpPENeIeHHYI0 TPYAHOCTh i oOydarommxces ¢ 3I1P. DTo cBsazano ¢
OCOOCHHOCTSIMU MBICIUTEIBHON JEATEIbHOCTH, NEPUOJUYECKUMHU KOJCOAHUSIMU BHUMAHUSI,
MajbIM 00BEMOM TMaMSTH, HEJOCTATOYHOCTHIO OOIIero 3amaca 3HaHWM, MOHUKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KHUM YPOBHEM PEUEBOr0 PA3BUTHSI.
Jns npeononeHuss TPYAHOCTEH B H3Y4YeHUH YydyeOHOro mnpeamera «XuMHs» HeoOxoauma
ajantanus o0beMa M XapakTepa y4deOHOro maTepuasa K I03HABATEIbHBIM BO3MOXKHOCTSM
JAHHOW KaTeropuu OOydalolIUXCs, Y4YeT HMX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BAHUE
QITOPUTMOB, BHYTPHUIIPEAMETHBIX U MEXIPEIMETHBIX CBsI3€i, IOCTENEHHOE YCIOXKHEHUE
M3y4aeMOro MaTepuaia.
[Tpu n3yyeHUH XUMHUHU HEOOXOAUMO OCYILECTBIATh B3aUMO/IEHCTBIE Ha MOJIMCEHCOPHOI OCHOBE.
Teopetnueckuil mMarepual HU3y4yaeTcss B IMpOLecCe MPAKTUUYECKOW NesATENbHOCTH. B03MOXHO
BbIJIEJICHUE OTAENIbHBIX YPOKOB Ha PEILIEHUE 3a7ad B CBS3U CO CIIOKHOCTBIO aHalIM3a TEKCTa
oOyuaromumucst ¢ 3[IP. Opranuyeckoe €IMHCTBO TMPAKTHUYECKONM H  MBICIUTEIHHOU
JESTEIIbBHOCTH O0Y4YaloIMXCsl HAa ypOKaX XHUMHMHM CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHHUIO 0a3MCHBIX XUMUYECKHX 3HAHUN U yMeHui. Ocoboe BHUMaHKE MPU U3YYEHUU XUMUU
VACNACTCS MU3YUYEHUIO «CKBO3HBIX» MOHIATHH W (DOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS
MaTepuana.

Heau u 3a1a4u n3y4yeHus y4eOHOro npeamera « XumMus»
Obwue yenu v3ydeHusi yaeOHOro npeamera «XuMus» npeactasieHbl B [IpumepHoil paboueit
IporpaMMe OCHOBHOIo o01miero oOpa3oBaHus. OHM aKTyaJU3UpPOBAHbI C YYETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO 00IIero oOpa3oBaHMs, HAMpPaBICHHOCTH OOyYeHHs Ha
pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (OPMHpOBaHME €€ HMHTEIUIEKTa W OOmel KyJIbTYpHI.
OOydeHue yMEHUIO YUYUTBHCS U MPOJODKATh CBOE 00pa3oBaHHE CAMOCTOSITENLHO B HACTOsIEe
BpeMsi SIBIISIETCS OJIHOM M3 BaXKHEWIINX (PYHKIUNA Y4EOHBIX MPEIMETOB, B TOM YHCIE U
«XUMHN.
Jns oOyuaromuxcest ¢ 3[1P, Tak ’xe, kak U JJi1 HOPMAaTUBHO Pa3BUBAIOLIMXCS CBEPCTHHUKOB,
OCBAMBAIOIIMX OCHOBHYIO 00pa3oBaTelbHYI0 MpOTrpamMMmy, JOMUHHUpYIOIIEe 3HaYeHHE
PUOOPETAIOT TaKUE 11U, KaK:
* (QopMHUpOBaHHE WHTEIUIEKTYAIbHO pPAa3BUTOM IUYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MPHUHATHIO PELIEHUH, CIOCOOHON alanTUPOBAThCA K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM 5KU3HU;
* HAaIPaBJIEHHOCTb OOYYEHUS! Ha CUCTEMAaTUYECKOE MPUOOIIEHUE yJalIuXcs K CAaMOCTOSTEIbHON
MO3HABATEIbHOW  JIEATENIbHOCTH, HAay4YHbIM M  M[PAKTHUYECKUM  METOoAaM  IO3HaHWUS,
(GOpMHUPYIONTUM MOTHBALIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUU;
= o0ecrneyeHHe YCIOBHM, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOy4alOIIMMHUCS  OMbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;
* hopMupoBaHNEe YMEHUN OOBSCHATH U OIEHWBAThH SBJICHUS OKPYXKAIOIIETO MUPa Ha OCHOBAHHH
3HAHUH U OMbITA, OJYUYECHHBIX MPU U3YUYEHUU XUMUU;
* ¢GopMupoBaHue y OOYy4YaIOMUXCA TYMAHHUCTHYECKUX OTHOIICHHWH, MOHUMAHHS IICHHOCTH
XUMHUYECKUX 3HAHUHA i1 BBIPAOOTKM SKOJOTHUYECKH IEIeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;
* pa3BUTHE MOTHBAIMHM K OOyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEUeNIOBEUYECKUX LIEHHOCTEeH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduis U HaNpPaBIEHHOCTH JlalbHEeHIIero ooyyeHusl.



Kypc HampaBieH Ha pelieHHe CIEeAYIOIUX 3a/ad, 00eCIeUnBAONUX PeaTu3aliuio JTHIYHOCTHO-
OPUEHTUPOBAHHOTO U JAEATEILHOCTHOTO MOAX00B K 00ydeHuto xuMuu odydaromuxcs ¢ 3[IP na
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs:

* (opMUpOBaHHE MEPBOHAYATIBHBIX CHCTEMATHU3UPOBAHHBIX IPEACTABICHUI O BEIIECTBAX, UX
NpEBpalllCHUSIX U MPAKTUUYECKOM TPUMEHEHHM; OBJIAJICHUE TMOHATUUHBIM anmaparoM u
CUMBOJIMYECKUM S3BIKOM XHUMHH;

* 0CO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKU KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX IPEBPAICHUI HEOPraHWYECKHX M OPraHUYECKHUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHUW JKUBOW W HEXKHUBOH NPUPOJBI, YIIyOJECHHE NPEICTABICHUNA O
MaTepHalIbHOM €IMHCTBE MUPA;

* OBJIAJICHUE OCHOBAMH XHMHYECKOH T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH U
O00BEKTHBHO OLICHUBATh >KU3HEHHBIC CUTYallH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€30I1aCHOTO
oOpaleHus ¢ BEIEeCTBAMH, UCIIOJIb3YEMbIMH B TTOBCEAHEBHOM KU3HU; YMEHUEM aHAIU3UPOBAThH
U IUJIAaHUPOBATh SKOJOTMYECKH O€30MacHOe MOBEIECHHUE B LENSIX COXPAaHEHUS 3J0pPOBbS U
OKpYKarolle Cpeibl;

* opMUpOBaHNE YMEHHI YCTAaHABIUBATH CBSI3U MEXAY pealibHO HAOII0JaeMbIMU XUMUYECKIMHU
SIBIICHUSIMU U TIPOIIECCAMH, ITPOUCXOSIIIMMH B MEKPOMUPE, OOBSCHATH TPHYUHBI MHOTOO0Opa3us
BEILECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh MPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

* mpuoOpEeTeHNEe OMbITa UCIOIB30BAHUS PA3IMYHBIX METOJOB M3YyUEHUS BEIUIECTB, HAOIIOACHUS
32 WX TMPEBpaAlICHUSIMU TP TPOBEICHUU HECIOKHBIX XUMHUYECKHX HKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

* ¢opMuUpOBaHUE TPEICTABICHUNA O 3HAYCHHH XUMHUYECKOW HAyKH W PEHICHWH COBPEMCHHBIX
9KOJIOTHYECKHUX MpoOjIeM, B TOM YHUCIIe B MPEAOTBPAILEHUU TEXHOTEHHBIX U JKOJOTHYECKHX
Karactpod.

Oco0eHHOCTH 0TOOpPA U A1ANTAIUM Y4eOHOT0 MaTepHasia 10 XUMHUHU
OOyuenne ydeOHOMY mpeaMeTy «XHUMHs» HEOOXOAMMO CTPOUTh HA CO3AaHUU ONTHUMAJbHBIX
YCJIOBHM JUIsl YCBOSHUS MPOrpaMMHOro Matepuana odydaroniumucs ¢ 3I1P. bonbiioe BHumManue
JOJDKHO OBITH  yeTIeHO OoTOOpy YydeOHOro MaTepualla B COOTBETCTBHM C TNPUHIUIIOM
JIOCTYITHOCTH TIPU COXpaHEHUU o001ero 6a3oBoro ypoBHs. OH JOJKEH IO COJEPKAHUIO H
0o0beMy OBITh aJanTHpOBaHHBIM Uil oOywaromuxcst ¢ 3I[IP B cooTBeTcTBUM ¢ MX OCOOBIMHU
oOpa3oBaTenbHbIMM  1OTpeOHOCTAMU.  Crenyer  oOJEryuTh  OBJAJEHUE  MaTepUalioM
oOyuatomumucst ¢ 3IIP mocpencTBOM €ro AETalbHOTO OOBACHEHHS C CHUCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOW B MPUMEHEHWM 3HAHUN C UCIOJIb30BAaHUEM MPUEMOB
QITOPUTMU3ALUHI U BU3YaAJIbHBIX OMOpP, 00y4eHHs CTPYKTYPUPOBAHUIO MaTepHaa.
bonbuioe 3HaueHue JUIsl MOJHOLIEHHOTO YCBOEHHUs y4eOHOro marepuana HMMeeT oropa Ha
MEXIIPEIMETHbIE CBSI3M BOINPOCOB, H3y4aeMbIX B JaHHOM Kypce, C TaKUMH Yy4eOHBIMU
npeameramu kak «I eorpadusy, «®Pusukay, «buonorusy». [1o3Bosss paccmMaTpuBaTh OJUH U TOT
*Ke ydeOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHMs], MEXIIPEIMETHbIE CBSI3U CHOCOOCTBYIOT €ro
Jy4IlIeMY OCMBICIIEHUIO, 00Jiee TPOYHOMY 3aKPEIJIEHUIO MOJyYE€HHBIX 3HAaHUN U MPAKTUYECKUX
YMEHMM.
[Tpu moAroTOBKE K YpOKAaM YYMTENb JOJDKEH MPEeAyCMOTpeTh (POpMUPOBAHHE Y 00ydarOIIUXCs
YMEHH aHalW3upOBaTh, CpPaBHUBATh, 0000IIATh W3y4aeMblii MaTepuai, IUIAHUPOBATh
MPEJICTOSIIYI0 paboTy, OCYIIECTBISITH CaMOKOHTPOJb. HeoOXoauMo MOCTOSIHHO CIEAMTH 3a
IPaBUIBHOCTHIO peueBoro opopmiIeHHs BbIcKa3blBaHUl oOydatonuxcs ¢ 311P.
B cBs3M ¢ OCOOCHHOCTSAMHM  TIOBEIEHUSH  JeATEIbHOCTH  oOywatomuxcsi ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTH) HEOOXOJUM CTPOXKAMIIUI KOHTPOJIb COOJIIOAEHUS
IpaBWJI TEXHUKH O€30MacHOCTH MpU TMPOBEACHHM Ja0OpaTOPHBIX pabOT B XUMHUYECKOM
KaOHuHeTe.
Buapbl nesareabHoctu odyuyawiuxcs ¢ 3I1P, 06ycioBiaeHHbIe 0cO0bIMH 00pa30BaTEIbHBIMU
NOTPeOHOCTSAMH M o0ecreYyrBalOlIHe OCMBICJCHHOE OCBOCHHE CO/lep:KaHHUH 00pa3oBaHMs
1o npeamery « XuMHs»
Conepxanue BUI0OB JesTenbHOCTH oOyvaromuxcst ¢ 3[IP Ha ypokax Xxumuu ompezensieTcs ux
0co0bIMU 00pa3oBaTenbHbIMU NMOTpeOHOCTAMU. [loMuMo mupoko ucnonszyemsix B OOIT OO0



o0ImuMX Uil BceX OOYYalOIIMXCsl BHJIOB JESATEIBHOCTH CIEAYeT YCHJIUTh BHJBI JESTEIBHOCTH,
cneuruyHble A7 JAHHOW KaTeropuu oOydaromuxcs, A OOECNEeYeHHs] OCMBICIEHHOTO
OCBOCHMS COJCpXaHHUA OOpa30BaHUS IO MpPEIMETY: YCHJIEHHE MpPEeIMETHO-TIPAKTHIECKOM
JeSITEIbHOCTH C AKTUBU3ALlMeH CEHCOPHBIX CUCTEM; YEpeJOBAHUE BHJIOB JESITEIbHOCTH,
3a/IeHCTBYIOIINX PA3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepUaa ¢ OIIOPON Ha alIrOpUTM;
«IIOIIArOBOCTh» B M3YYEHUHU MaTepuaia; UCHOJIb30BAHNUE JONOIHUTEIBHON BU3YaJIbHOW OMOpPHI
(rmaHbI, 00pas3Ilbl, CXeMBbI, MA0IOHBI, OTIOpHBIE Ta0nwIbl). st pazButus y oOyqarormmxcs ¢ 3[1P
YMEHUS [JellaTh BBIBOJBI, (DOPMUPOBAHMS I'PaMOTHOI'O PEUEBOrO BBICKA3bIBAHHMSI HEOOXOIUMO
UCTIOJIb30BaTh OMOpHBIE cioBa M kiumie. Ocoboe BHUMaHUE CJENyeT YIACTUTh OOYy4eHUIO
CTPYKTYPUPOBAaHHUIO MaTepuasla: COCTABICHUE PUCYHOUHBIX M BEpOAJbHBIX CXEM, COCTaBIECHUE
TaOJIMII, COCTaBlIeHHE KiIacCU(UKAUU ¢ 0003HAYCHHBIMH OCHOBAHUSAMU JUTS KIACCU(DUKALUU U
HAIOJIHEHUE UX IPUMEPAMU U JIp.
Temaruueckas u TepMuHoIornyeckas jekcuka coorsercrsyetr OOIT OO0.
Js obyuvaromuxcss ¢ 3IIP cymiecTBeHHbIMU SIBJIAIOTCS NPHEMbI PAabOTBl C JIEKCHUYECKUM
MaTepuaioM 1o mnpeamery. llpoBoauTcs cnenuanbHas paOoTa 10 BBEICHUIO B AKTHBHBIN
CJIOBapb 0OYy4arOIIMXCsl COOTBETCTBYIOLIEH TepMHUHOJIOTUU. M3ydaemble TepMUHBI BBOAATCSA Ha
IIOJINCEHCOPHOM OCHOBE, 00s3aTelbHa BU3yaJbHAas MOJJEPXKKA, AJITOPUTMBI pabOThl C
OIpeIeIEHUEM, OTIOPHBIE CXEMBbI /IS aKTYaJIN3aluu TEPMUHOIOTUU. MecTo yueOHOro npeamMera
«Xumus» B ydeOHoM 1aHe B coorBerctBun ¢ ®enepanibHbIM  rOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM OCHOBHOTO OOIIEero oOpa3oBaHUs Y4eOHBIH mpeamer «XuMHUs»
BXOJIUT B NPEAMETHYIO 001acTh «EcTecTBEHHOHAYUHbIE NPEAMETHI) U SBJISETCS 00s3aTEIbHBIM
JUId U3y4deHUs. Y4eOHBIM IJJaHOM Ha €€ m3ydyeHue OoTBeeHO 175 yueOHbIX 4acoB — 1o 3 4 B
Hezneno B 8 U 1 2 4 B 9 kinaccax coorBeTcTBeHHO. CopepkaHue yyeOHOro npeamera «Xumus»,
cootBercTByeT ®I'OC OOOQO, paszpabortano ¢ yuetom [IpumepHOil OCHOBHON 00pazoBaTEIbHOMN
IPOTPaMMbI OCHOBHOTO 0011er0o 00pa30BaHus M0 y4eOHOMY MpeIMeETy «XHUMUs», COOTBETCTBYET
[TpumMepHO# amanTHpPOBaHHONM OCHOBHOH 0OO0pa3oBaTEIbHOM NPOrpaMMe OCHOBHOI'O OOILIEro
00pa3oBaHUs 00YJAIOUINXCS C 3aPHKKON ICUXUIECKOTO Pa3BUTHSL.

MecTo y4eOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B cootBerctBHmM ¢ DenepaibHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM
OCHOBHOT'0 00111ero o0opa3oBaHMs y4yeOHBIH mpeaMeT «XUMUsS» BXOAUT B MPEAMETHYIO 001acTh
«EcTecTBeHHOHayUHBIE TPEAMETHI» U SIBISIETCS 00513aTEIbHBIM JIJIS1 U3YUEHUS.

VY4eOHbIM IUIaHOM Ha €€ U3y4eHHe OTBe/leHO 175 yyeOHBIX 4acoB — 1o 3 4 B HEJEIIO B 8
1 2 4 B 9 Kjaccax COOTBETCTBEHHO.

Conepxxanue yuebHoro npenmera «Xumus», coorserctByer I'OC OO0, pazpaborano
¢ yueroMm IlpumepHoii OCHOBHOW 00pa3oBaTeNbHONM MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus MO y4yeOHOMY IpeaAMETY «XHUMHs», COOTBETCTBYeT IIpumepHoii aganTupoBaHHON
OCHOBHOM 00pa3oBaTelbHOW MTPOrpaMMe OCHOBHOTO OOIIEro 0o0pa3oBaHUS OOYYaroUIUXCs C
3a/1ep’)KKON NICUXUUECKOTO Pa3BUTHSL.

Conep:xanue yueOHOI0 npeamera, Kypca
XUMMUA (8 kaacc)
24 B Hea./ 68 4 B roa
Tema 1. llepBoHayaibHble XUMHYECKHE MOHATHS (25 1)

[Ipenmer xumMuu. XuMus Kak 4acTh €CTECTBO3HaHHUs. BermiecTtBa M UX CBOMCTBA.
Yucteie BemniecTBa U cMecu. CriocoObl OUYMCTKH BEIIECTB: OTCTauBaHUE, (QUIBTPOBAHHUE,
BBITIAPUBAHUE, KPUCMALIUZAYUSA, OUCMULIAYUSL, Xpomamozpagdus. Dusmyeckue u
XUMUYECKUE SBJICHUS. XUMHUYECKHE peakiuu. [Ipu3HakKu XUMHUECKUX pEaKIud u
YCJIOBHSI BOBHUKHOBEHHUS U TEUEHUSI XUMHUUYECKUX PEaKIUM.

ATOMBI 1 MOJIEKYJIBI. BelecTBa MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHMUSI.
KauecTBeHHBIN U KOJIMYECTBEHHBIM COCTaB BellecTBa. [IpocThie 1 CIIOKHBIE BEIIECTBA.
XUMHYECKUN DJIEMEHT. SI3bIK XUMHUH. 3HAKH XUMHYECKHUX DJIEMEHTOB, XUMHUYECKHE
(hopmybl. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTB.

ATtomHasi enquHUIla Macchl. OTHOCHTENIbHASI aTOMHAsT U MOJICKYJISIpHAsi MacChI.
KonuuecTBo BemiecTBa, Moib. MolsipHast macca.



BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB. OnpeieieHne BaJeHTHOCTH JIEMEHTOB 10
dhopmynam nx coenuneHnil. CoctaBiieHNEe XUMHUYECKUX POPMYJI IO BaJI€HTHOCTH.
ATOMHO-MOJEKYJISIPHOE  y4Yy€HHUE. 3aKOH COXpaHEHUsT  MacChl  BEILECTB.
Xumnueckue ypaBHeHus. Kiaccudukanys XUMHYECKUX PeaKUUN MO YHUCIY U COCTaBYy
HUCXOJHBIX U MOJIy4YEHHBIX BEIIECTB.
JleMoHCTpaMM.
CriocoObl OYMCTKH BEIIECTB: KPUCTAIUTU3AIMS, JUCTULISIUS, XpoMaTOorpadusi.
OnbIThI, TOATBEPKAAIOIIUE 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB.
XUMHUYECKHE COCIMHEHUs KOJIMYECTBOM BellecTBa 1 mMosib. Mojienb MOJISPHOTO
oOBema ra3os.
Peakuuu, WyutrocTpupyroniue OCHOBHBIE MPU3HAKHU XapaKTEPHBIX PEaKIIU.
JlabopaTopHbI€e ONBITHI.

. PaccmoTpenue BemnecTs ¢ pa3IiMyHbIMU (PU3NUYECKUMH CBOMCTBAMH.

° Paznenenue cmecu.

° [Tpumeps! GU3NUECKUX SIBICHUMA.

° [TpuMmepbl XUMHUYECKUX SIBJICHUM.

. O3HakoMiileHHE ¢ oOpa3laMu NPOCTHIX M CIIOKHBIX BEIIECTB, MUHEPAJIOB U
TOPHBIX MMOPO/I, METAJUIOB U HEMETAJIJIOB.

. Paznoxxenue ocHoBHOTO KapOonara meau (I1).

o Peakuus 3amMelieHuss MeaU KEIE€30M.

IpakTyeckue padoTbl

. [IpaBuna TexHUKH O€30MACHOCTH NIpHU padoTe B XUMHUYECKOM KaOHWHeETe.
O3HakoMmJIeHHE C 1a00paTOPHBIM 000Dy JOBAHHUEM.

. OuncTKa 3arpsi3HEHHON MTOBAPEHHOM COJIH.

PacueTrHble 3agauyu. BeluucieHue OTHOCUTEIBHOM MOJIEKYISIPHOW  MAacchl
BemiectBa 1o ¢opmyie. BpruucieHne MaccoBOW JONHM 3JIEMEHTa B XHMHUYECKOM
COEIMHEHMH. Y CTaHOBJIEHHE NpocTeiiield (popMyIibl BEIIECTBA 10 MACCOBBIM JIOJIAM 3Jie-
MEHTOB. BbIUKCI€HUs 10 XUMHUYECKUM YpaBHEHUSIM MacChl WIM KOJMYECTBA BEIIECTBA
10 M3BECTHOM Macce WJIM KOJHWYECTBY OJHOTO M3 BCTYMNAIOIIUX WM IOJIyYarolIuxcs B
peaKLMu BEIIECTB.

Tema 2. Kucaopoa. 'openne (6 1)

Kucnopon. Haxoxnenue B npupoae. Pu3ndyeckue UM XMMHYECKHE CBOMCTBA.
ITonyuenune, npumenenne. Kpyrosopot kuciopoga B npupoze. I'openune. Oxcnasl. Bo3nyx
U ero cocraB. MemjieHHOe okuciaeHue. TenaoBoil 3pPheKkT XMuMHUYECKUX peaKIUii.

Tonaueo u cnocobwvl ezo corcucanusa. 3amyTa aTMOC(hEPHOro BO3AyXa OT
3arpsi3HEHU M.

JdemoncTpanuu.

[Tonydenue u cobupanue KUCIOpo1a METOJOM BBHITECHEHHUSI BO3/IyXa U BOJIBI.

Omnpenenenne cocraBa BO3yxa.

Konnekunn HeTH, KaMEHHOTO YISl ¥ MPOJIYKTOB UX IepepaboTKu.

JlaGopaTopHbIe ONBITHI.

O3HakomIIeHHE C 00pa3IaMu OKCUJIOB.

IIpakTnyeckas padora.

[TonydyeHue u CBOMCTBA KUCIOPOA.

Pacuyernbie 3a1a4u.

Pacyersbl o TEpMOXMMHUYECKUM YPABHEHHUSIM.

Tema 3. Bonopon (4 4)

Bonopoa. Haxoxnenue B npupoae. Pusnyeckue 1 XuMHUECKUE CBOMCTBAa. Bonopon —
BOCCTaHOBUTENb. [lonydeHue, npuMeHeHue.

JdemMoHcTpanuu.

[Tonyuenue Bomopona B ammapare Kwurmma, mpoBepka BoaopoAa Ha YHCTOTY, TOPEHHE
BOJIOPOJIa, COOMpaHUE BOJOPO/Ia METOJIOM BBHITECHEHHSI BO3/IyXa U BOJIBI.



JlabGopaTopHbIe ONBITHI.
. [Tonydyenue BOIOpOIa U U3YUEHUE €r0 CBOMCTB.
. B3aumogeiictBue Bogoposa ¢ okcuaoM meau (I1).

Tema 4. PactBopbl. Bona (6 4)

Boga — pacrBopurens. PactBopumocTs BemiecTB B Boje. OnpenenaeHe MacCoBOU 101U
pacTBOpeHHOro BelecTBa. Bona. Metozpsl onpesenenus cocraBa BOJbl — aHaNU3 U cuHTe3. Ou-
3MYECKHE ¥ XMMHUYECKHE CBOMCTBA BOJBL. Bona B mpupoe u criocoObl ee ounctku. KpyroBopor
BOJIBI B IIPUPO/IE.

JdemMoHcTpanuu.

Amnanus Boapl. CHHTE3 BOIEL.

IIpakTuyeckas padora.

[IpuroToBneHue pacTBOPOB COJIEH C OMpPEACICHHOM MAacCOBOHM J0JIEM pPacTBOPEHHOIO
BELIECTBA.

Pacuernrle 3agaun.

HaxoxzeHne MaccoBO 1011 paCTBOPEHHOIO BEIIECTBA B PacTBOpE. Brluncienne Macchl
pPacTBOPEHHOTO BEILIECTBA U BOABI AJIsi IPUTOTOBIICHHS pACTBOPA ONPEAEICHHON KOHIIEHTPAIUH.

Tema 5. KonyecKkTBeHHbIE OTHOIIEHHsI B XuMuM (6 1)

3akoH ABoragpo. Mosipablii  00beM Ta30B. OTHOCUTEIbHAs IUIOTHOCTH Ta30B.
OObeMHbIE OTHOILIEHUS Ta30B MPU XUMUYECKHUX PEaKIIHIX.

PacuyeTHble 3a1a4H.

OObeMHbIe OTHOLIEHHS Ta30B MPU XUMHUYECKHUX PEaAKIIHSIX.

BberuncneHuss mo XMMHUYECKUM YPAaBHCHHSIM MAacChl, 00be€Ma M KOJMYECTBA BEIICCTBA
OJIHOTO U3 MPOAYKTOB PEAKIMU MO MAacCe€ MCXOJHOTO BEIIECTBA, 00BEMY WM KOJUYECTBY Be-
IIECTBA, COJEPIKAIIEr0 ONPEIEICHHYIO JOIK0 IPUMECEH.

Tema 6. Baxneiimue kjiaacchl Heopranudeckux coenunnenuii (10 4)

Oxcunpl. Knaccudukanus. OcHOBHBIE H  KHCIOTHBIE OKcuIbsl. HomeHknatypa.
®dusnueckue U xuMudeckue cBoictaa. [lomydenue. [Ipumenenue.

OcnoBanus. Knaccugpukanus. Homenknarypa. ®dusndeckue U XUMHUECKHE CBOMCTBA.
Peaknusa velitpanuzanuu. [lonydyenue. [Ipumenenue.

Kucnorsl. Knaccupukanus. Homenknarypa. dusnueckue M XHMHUYECKHE CBOICTBa.
Beirecuurensnbiii psa meraiuioB H. H. bekerosa. [Ipumenenne.

Comu. Knaccudpukanus. Homenknatypa. @Pusnueckue M XHMHYECKHE CBOMCTBA.
CriocoObI nostyueHust comnei.

I'eneTndeckass CBSA3b MEXKJYy OCHOBHBIMHM KJIACCAMU HEOPTaHWYECKHX COEIUHEHUMN.
JleMoHcTpanuu. 3HAaKOMCTBO C o00paslamMu OKCHAOB, KHCJIOT, OCHOBAaHMM H  coieil.
Helirpanuzanus menodn KUCIOTON B IPUCYTCTBUM UHIUKATOPA.

JlaGopaTopHbIe ONBITHI.
° JlelicTBuEe KUCIOT HAa UHAUKATOPBI.
OTHoOmEHNE KUCIOT K METaJlJIaM.
Bs3anMoelicTBUE KUCIOT ¢ OKCHIAMU METAJJIOB.
CBolicTBa paCTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHMI.
BzanmopeiicTBue 1menoyeit ¢ KHCIOTaMH.
B3anmMopeicTBre HepaCTBOPUMBIX OCHOBAHHUM C KUCIIOTaMH.
. Paznoxenne runpokcuna meau (1) npu narpeBanun
IIpakTnyeckas padora.
Pemenue skcnepuMeHTanbHbIX 3a7a4 M0 TeMe «BaxkHeilree KiacChl HEOPraHUYECKUX
COCIUHEHUI.



Tema 7. llepuoauyeckuii 3aKOH U MEPHOIMYECKAA CHCTEMAa XMMHUYECKUX YJIEMEHTOB
. U. MenpaeneeBa. Ctpoerue atoma (6 4)

[lepBbie MOMBITKM KIAaCCH(PUKAIMU XUMHYECKHX 3JeMEHTOB. [loHSATHE O Trpymnmax
cXonmHbIX 3yeMeHToB. [lepuommveckuii 3akoH J[. WM. MenneneeBa. Ilepuomuyeckas tabmuiia
XUMUYECKHX 3JI€MEHTOB. ['pyminbl u nepuoabl. Kopomxuii u O1uHHbIIL 8apuarnmsl NepuooUYecKoll
mabauysl. 3HAYCHUE TIEPUOUIECKOT0 3aKoHa. JKu3Hb U nesteiabHocTh Jl. Y. Menpaeneena.

Crpoenune aroma. CocraB aTOMHBIX sAep. OnekTpoHsl. M3otombl. CrpoeHue
3JICKTPOHHBIX 000JI0YEK aToMOB TepBbIX 20 3jIeMEHTOB mepuoauueckor cuctembl [[. U.
Menpeneesa.

JlabGopaTopHble ONBITHI.

B3aumogeiicTBre ruipokcuia IMHKA C paCTBOPaMU KUCIIOT U IIEJI0YEH.

Tema 8. Ctpoenue BemecTB. XUMUYECKasi CBSA3b (6 1)

DNEeKTPOOTPUIATEIBHOCTh XUMHUYECKHX 2JIeMEeHTOB. (OCHOBHBIE BHJIbI XUMHYECKON
CBSI3M: KOBAJICHTHAS HETIOJSIpHAS, KO-BAJICHTHAS TOJISPHAs, MOHHAs. BaleHTHOCTh 3JIEMEHTOB B
cBeTe AeKTpoHHOU Teopun. Ctenenb okucieHus. [IpaBuna onpeneneHuss CTENEHN OKUCICHUS
a51eMeHTOB. OKHUCIINTEIBPHO-BOCCTAHOBUTEIILHBIC PEAKIIUU.

Kpucrannuueckue pemieTku: WOHHAs, aTOMHas U MojekyyspHas. Kpucramnudeckue u
amMop(HBIC BEIIECTBA. 3aBUCUMOCTh CBOWCTB BEIICCTB OT THIIOB KPUCTATMYECCKHUX PEHIETOK.

JdeMoHcTpanum.

O3HaKOMJICHHE C MOJEISIMH KPUCTAUIMYCCKHX PEMICTOK KOBAJICHTHBIX W HWOHHBIX
COEeIMHEHUI.

ConocraBneHne (U3HKO-XMMHYECKUX CBONCTB COCIUHEHUH C KOBaJICHTHBIMU U
MOHHBIMU CBSI3SIMHU.

JlaGopaTopHbIe ONBITHI

CocraBrnenue Mojeneid MOJEKYyl M KPUCTAIJIOB BEUIECTB C Pa3UYHBIM BUIOM
XUMHYECKHUX CBS3EH.

Tema 9. IlopTpeTHas rajepes BeJHKHX XuMukoB (1 9)

[ToBTOpEeHne Marepuana 8 kiacca

Tema 10. Yueonblie 3xckypenu (2 9)

3akiouenue (2 u)

Pemenune tectoB OI'D

PesynbTaThl 0CBOCHHS Y4eOHOI0 peaMeTa « XHMHUs».

N3yueHne XuMHUM B OCHOBHOM IIKOJIE€ JA€T BO3MOXHOCTb JOCTHYb CIEIYIOIIUX
pE3yJIbTaTOB B HAIIPABJICHUH JJUYHOCTHOTO PA3BUTHS:

1. BOCIIMTAHUE POCCUHCKOM Tpa’KJaHCKOM HMIEHTHUYHOCTU: MaTpUOTU3MA, JIIOOBU U
yBakeHHI0 K OTeuecTBy, 4yBCTBa TOPJOCTH 3a CBOXO PoauHY, 32 pOCCHHMCKYIO XHMHUYECKYIO
HayKy,

2. (dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM MPAKTHKHU, a TaKXe COLHAIBHOMY, KYJIbTYpHOMY,
A3BIKOBOMY U TyXOBHOMY MHOI'000pa3ti0 COBPEMEHHOI'O MHPa;

3. (dbopMUpOBaHHE OTBETCTBEHHOTO OTHOUIEHMSI K Y4YEHHUIO, TOTOBHOCTH U
CHOCOOHOCTH K CaMOpPa3BUTHIO M €caMOOOpa30BaHHIO Ha OCHOBE MOTHBAIMM K OOYYEHHIO U
MO3HAHUIO, BBIOOPY MpoduiIbHOrO 00pa3oBaHUS Ha OCHOBE MHGOpPMAIMU O CYHIECTBYIOLIUX
npodeccusx M JIMYHBIX MPO(ECCHOHAIBHBIX MPEANOYTEHHH, OCO3HAHHOMY IOCTPOEHUIO
UHAUBUAYaJIbHON 00pa30oBaTeNIbHON TPAaeKTOPUM C YYETOM YCTOMYMBBIX IO3HABaTENbHBIX
UHTEPECOB;

4, dbopMHpOBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  00pa30BaTEIBHOM,
OOIIIECTBEHHO  IOJIE3HOW, Yy4eOHO-MCCIEe0BATENbCKOM, TBOPYECKOM M JApPYrMX BHJAX
JIeSATEIbHOCTH;

S. (dopMHpOBaHUE TOHUMAHUS [IEHHOCTH 3J0POBOr0 M 0€30MacHOro 00pas3a >KU3HU;
YCBOGHHE TMpaBWI HWHAMBHUAYAJbHOTO U  KOJUIEKTMBHOIO 0O€30IacHOr0 TIOBEJEHHUS B
Ype3BBIYAHBIX CUTYALMSIX, YIPOXKAIOIINX JKU3HH U 3/I0POBBIO JIIOACH;



6. (dopmMHpoBaHUE MO3HABATENBHON M MH(POPMALMOHHONW KYJIBTYphl, B TOM YHCIE
pa3BUTHE HABBIKOB CAMOCTOSTEIBHON PaOOTHI C y4eOHBIMH ITOCOOUSIMH, KHUTaMH, JOCTYITHBIMH
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPECTBAaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

7. (GopMUpOBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHMS Ha OCHOBE NPU3HAHUS
[IEHHOCTH XHU3HHM BO BCEX €€ MPOSABICHHUAX M HEOOXOAWMOCTH OTBETCTBEHHOTO, OEpexHOTro
OTHOUICHUS K OKpYXaIollel cpese;

8. pa3sBUTHE TOTOBHOCTH K PELICHUIO TBOPYECKHX 337a4, YMEHHS HaXOAUTh
a/IeKBaTHBIE CHOCOOBI MOBEACHUS M B3aMMOJCHCTBHUS C IMapTHEpaMH BO BpeMs y4eOHOH H
BHEY4YeOHOW AEATENbHOCTH, CIIOCOOHOCTH OLEHHMBATh MPOOJEMHBIC CHUTYallMM ¥ ONEPaTHBHO
NPUHUMATh OTBETCTBEHHBIC pEIICHHS B PAa3IMYHBIX NPOAYKTHBHBIX BHIAaX JESITEIbHOCTH
(yueOHas MOUCKOBO-UCCIIEAOBATENbCKAs, KITyOHAas!, TPOEKTHAs!, KPYKKOBAs U T. 1. )

MeTanpeaMeTHBIMH PE3yJbTaTaMH OCBOCHHUSI OCHOBHON 00Opa30BaTENbHOM MPOTrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHUsl SIBISIOTCS:

1. OBJIQJICHUE HABBIKAMM CaMOCTOSITEJIBHOIO IPUOOPETEHUs] HOBBIX 3HAHMH,
OpraHu3anuy yu4eOHOH! JeSTEeNbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHHUS;
2. yYMEHHUE IJIaHUPOBATh IyTHU JOCTUXKEHUs IIeJIeil Ha OCHOBE CaMOCTOSITEIbHOIO

aHaJIM3a YCIOBHHA M CPEACTB UX JIOCTHIKEHUS, BBIICIATh aIbTCPHATUBHBIC CIIOCOOBI TOCTHIKECHUS
nenu W BbIOMpaTh Haubosiee HS(PQPEKTUBHBIN CHOCOO, OCYIIECTBISATH IO3HABATEIHHYIO
pedICKCUIO B OTHOIIICHUH JICHCTBH 110 PEIICHUIO YICOHBIX U TIO3HABATEIBHBIX 3a7a4.

3. YMEHHE TMOHUMATh MPOOJIeMYy, CTaBUTh BOMPOCHI, BBIABUTaTh THIOTE3Y, JaBaTh
OTpejicNieHue TIOHATHSAM, KiIacCU(HUIMPOBAaTh, CTPYKTYpUPOBATh MaTepHaj, IPOBOIUTH
SKCIIEPUMEHTHI, apryMEHTHUPOBAaTh COOCTBEHHYIO TO3HIHI0, (DOPMYIHpPOBATH BBIBOJALI U
3aKIIOYEHUS;

4, YMEHHE COOTHOCHUTh CBOM JIEUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOCH JICSITETLHOCTH B MPOIIECCE JOCTHKCHHSI PE3yJIbTaTa, ONMPEICIsATh
CrocoObl IEeUCTBUN B paMKaX NpPEIIOKEHHBIX YCIOBUN M TpeOOBaHUil, KOPPEKTUPOBATh CBOU
JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

5. dbopMHpOBaHHE U pPa3BUTHE KOMIICTCHTHOCTH B 0O0JIACTH HCIOJb30BaHUS
WHCTPYMCHTOB M TEXHUYECKHX CPEACTB HMH()OPMANMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U
MPOrPaMMHOTO OOeCTieueHus1) KaKk WHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS KOMMYHUKATUBHBIX U
MO3HABATEIIEHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBU;

6. YMCHHUE CO31aBaTh, IPUMCHATL U Hp606p330BBIBaTL 3HaKN 1 CMMBOJIbI, MOJCIHN U
CXEMBI IJId PCIICHUA y‘I€6HI>IX 1 IIO3HABaTCJIbHBIX 3a/a4,
7. YMCHHUEC U3BJICKATH HH(bOpMaHHIO N3 Pa3JIMYHbIX HCTOYHHUKOB (BKJ'IIO‘IaSI cpeacTBa

MaccoBoM HMH(pOpMalKK, KOMIAKT-AMCKM Y4eOHOro Ha3zHaudeHus, pecypchl HWHTepHera),
CBOOO/THO IOJIb30BAThCS CIIPABOYHOM JIUTEPATYpPOil, B TOM YHCIIE U Ha SJEKTPOHHBIX HOCUTENSX,
coOiroaTh HOPMbI HTHPOPMAIIMOHHOM U30UpaTEIbHOCTH, ITHKHU;

8. YMEHHME Ha MPAKTUKE II0JIb30BATbCSl OCHOBHBIMHM JIOTUYECKUMH IpHUEMAMH,
MeTOJJaMHU HaOJI0IEHUS, MOJCIUPOBaHMSl, OObSICHEHUS, PEILIEHHUs TPOOJIeM, TPOrHO3UPOBAHUS U
p-;

9. YMEHHME OpPraHM30BBIBATH CBOIO KU3Hb B COOTBETCTBUU C IPEJICTABICHUSIMH O
310pOBOM 00pase KU3HHU, IPaBax U 005A3aHHOCTAX IPaKAAHUHA, LIEGHHOCTAX OBITHS, KYJIbTYpHl U
COIIMATLHOTO B3aNMO/ICHCTBHUS;

10.  ymeHue BBHINONHATH MO3HABaTENIbHBIE U TNPAKTHUECKUE 3a/laHUs, B TOM YHCIE
IIPOEKTHBIE;
11.  ymeHHe CaMOCTOSITENBHO M apryMEHTHPOBAHHO OLIEHMBATh CBOM JEHCTBUSA H

JENCTBUS OJHOKIIACCHUKOB, COJEP)KAaTeIbHO OOOCHOBBIBAs MPAaBUIBLHOCTh WM OIIMOOYHOCTH
pesyibTarta U crnocoba JeicTBUs, aJeKBATHO OLEHHBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy
(akTUYEeCKOro WM MPEeIojiaraéMoro pacxojia pecypcoB Ha pelIeHHEe 3a/ladM, a TakKe CBOHU
BO3MO>XHOCTH B IOCTHKEHUU LIEJIN OIIPENETICHHON CII0)KHOCTH;

12.  ymenwme pabortath B rpymnne — 3pPpeKTHBHO COTpYAHHYATh U B3aUMOJICHCTBOBATh
Ha OCHOBE KOOPJWHAIMU Pa3IMYHBIX MO3ULUI IpU BBIPAOOTKE OOIIETO PELIeHHs B COBMECTHOM
NEeSTeNIbHOCTH; CIIyIIaTh MapTHepa, (OpMyIupoBaTh MU AapryMEHTHPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOK MO3ULUI0 U KOOPAWHUPOBATH €€ C MO3ULMH MapTHEPOB, B TOM
YHClie B CUTYallul CTOJKHOBEHUS MHTEPECOB; MPOJYKTUBHO pa3peliarh KOHMINKTH Ha OCHOBE



ydeTa HMHTEPEeCOB M TO3MLUH BCEX €ro Yy4YaCTHHUKOB, IOMCKAa W OLEHKU aJIbTEPHATUBHBIX
Croco00B pa3penIeHus] KOH(IUKTOB.
IIpeameTHbIMU pe3yJbTaTaMu ocBoeHUsT OCHOBHOW 00pa3oBaTeIbHON HPOTrpPaMMBI
OCHOBHOT'0 00111er0 00pa30BaHUs ABJISIIOTCA:

1. (dopMHupoBaHHE TEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEACTABICHUN O
BEIIECTBAX, MX HPEBPALCHUSIX U IPAKTUYECKOM IPUMEHEHUH; OBJIQJICHUE IOHATUIHBIM
anmapaToM U CUMBOJIMUYECKUM SI3BIKOM XUMUH;

2. OCO3HaHHE OOBEKTUBHO 3HAYUMOCTH OCHOB XHMHUYECKOM HAayKH Kak 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUN OPraHUYECKHX W HEOPraHMYECKUX
BEIIECTB KAaK OCHOBBI MHOTMX SIBJIEHMM JKMBOM M HEKUBOW MNpPHUPOIBL; yriyOsieHue
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA;

3. OBJIa/ICHUE OCHOBAaMM XMMUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIU3UPOBATh
U OOBEKTUBHO OLEHUBATH )KU3HEHHBIC CUTYAIlUH, CBSI3aHHBIE C XUMHUEH, HAaBBIKAMU 0€3011aCHOTO
oOpalleHus ¢ BeleCTBAMHU, UCIOIb3yEMbIMU B MIOBCEHEBHOM JKU3HU; YMEHUEM aHAJIM3UPOBATh
U TUTAHUPOBATh SKOJIOTMYECKH Oe30mMacHOe IOBEeIEHHE B IENAX COepexeHus 370pOBbS U
OKpY’Karollel cpesibl;

4. (dopMUpOBaHHE YMEHUHN YCTaHaBJIMBAaTh CBA3M MEXIY peajbHO HAOII0JaeMbIMU
XUMHUYECKHMH SBJICHUSIMU U IIPOLIECCAMU, TPOUCXOAAIIMMH B MUKPOMUPE, OOBACHATH PUUMHBI
MHOT000Opa3usi BEUIECTB, 3aBUCHMOCTh WX CBOWCTB OT COCTaBa M CTPOGHHs, a TakKke
3aBUCUMOCTb IPUMEHEHUS BELECTB OT UX CBOMCTB;

5. nproOpEeTEeHNs ONbITa UCIIONb30BAHUS PA3IMYHBIX METOAOB M3YYCHHUsS BEILECTB;
HaOJII0ICHNUS 32 UX [IPEBPAILEHUSMHU [P MPOBEJCHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCIOJIb30BaHUEM JJAOOPATOPHOIr0 000PYI0BAaHUS U PUOOPOB;

6. YMEHHE OKa3bIBaTh IEPBYID IOMOIIL MPU OTPABICHUSAX, OXKOTaX U JAPYTUX
TpaBMax, CB3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYOBAHUEM;
7. OBJIaJICHUE MpUeMaMu palboThl ¢ HHPOpPMAIMEH XUMHUYECKOTO COACpKAHMUS,

NPECTaBICHHON B pa3Ho ¢opme (B BHIE TEKCTa, GOpMyI, rpaduKoB, TaOIWYHBIX NAaHHBIX,
cxem, ¢otorpaduii u ap.)

8. CO3/1aHME OCHOBBI JUIsl (JOPMHUPOBAHUSI MHTEpPECA K PACIIMPEHUIO U YIITYOJICHHIO
XMMHUYECKHX 3HAHUH M BBIOOpAa XMMUU Kak MPO(UIBHOTO MpeaMeTa MpH Mepexojie Ha CTyNEHb
cpennero (mosiHOTO) OOIIEero oOpa3oBaHUs, a B JaJbHEHIIEM W B KadecTBe cdepbl cBoe
npodeccuoHaIbHOMN e TeTbHOCTH;

9. (dopMHpOBaHUE TPENCTABICHUH O 3HAYCHWHM XUMHUYECKOW HAYKH B pEIICHUH
COBPEMEHHBIX HKOJIOTHYECKUX MpoOJieM, B TOM 4YHCJIE B NPEAOTBPAIICHUU TEXHOT'CHHBIX MU
HKOJIOTUYECKUX KaTacTpod.

B coorserctBun ¢ pexomenpauumsMu muceMa AY JIIIO XMAO - IOrpsr «MPO»
«HCTPYKTUBHO-METOAUYECKOE IIMCbMO 00 opranuzamuu o0pa3oBaTeabHOU
JeSTEIbHOCTH B 0O0IIe00pa3oBaTelbHBIX OpPraHu3alusax XaHThl-MaHCHIICKOTO aBTOHOMHOTO
okpyra — FOrper B 2020-2021 yuyebnom romy» B 2020-2021 yueOHOM roay npu H3ydeHHH
npenMera «XuMus» B 9 Kiacce NpeaycMOTpPEHO 3 yaca Ha OpraHu3aliio IMOBTOPEHUs
cojepxaHusi 00pa3oBaHHs, OCBOeHHOro oOydaromumucs B 2019-2020 yue6HOM romy B
YCIOBUSAX JUCTAaHIMOHHOTO oOy4deHHs mo TemaM «llepuonmyeckuil 3akOH M TNEepHOAMYECKAs
cucteMa XMMHMUYecKux dineMmeHToB J[.UI. MenneneeBa B cCBeTe TEOpUHM CTPOCHMSI aTOMA.
Xumnueckas cBa3b. CTpoeHHE BelECTBA. THINBI KPUCTANIMYECKUX PEIIETOK» U «XUMHUYECKHE
CBOICTBa OKCUJIOB, KMCIIOT, OCHOBAaHUH, COJIeH. PacyeTsl M0 XMMUUECKUM YPAaBHEHUSIM).

Conep:xkanue y4eOHOI0 nmpeaMera, Kypca
XUMMUS (9 kaacce)
2 4 B Hen./60 4 B rog
IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 kiacca (4 y)
[leproandecknii 3akOH M TEPUOAMYECKAs CHCTeMa XUMUYeckux asnemeHToB J[.U.
Menneneena B CBETE TEOPHUH CTPOCHHS aToMma.



Xumnueckass  cBsi3b.  Ctpoenwe  BemiectBa.  Tumbl  Kpucramimueckux — pemieTok.
XuUMHdecKre CBOMCTBAa OKCHUIOB, kucior. OcHOBaHHM, coiieli. Pacduersl 1Mo XHMHYECKHM
YpaBHEHUSM.

KonTpoabHasi padora Ne 1 1o 0CHOBHBIM BOIPOCaM XUMHUH 8§ Kiacca.

Tema 1.MHuoroo0pa3ue xumudecknx peaxkumii (15 1)

Krnaccudukanns XuMH4eCKUX peakuil: peakiuy COeAMHEHUS, Pa3I0KEHH, 3aMEIICHHUS,
oOMeHa.  OKHCIMTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. OKuciuTenb, BOCCTAaHOBUTEID,
MpOLIECChl  OKUCIEHHUS M BOCCTaHOBJIEHUs. (COCTaBI€HHE YpPAaBHEHUH OKHUCIUTENIBHO -
BOCCTAHOBUTEIJIbHBIX PEAKIHH ¢ TTOMOIIBI0 METO/1a SJICKTPOHHOTO OanaHca.

TemnoBeie 3(pPexThl XUMUYECKHX peakuuid. DK30TepMUUYECKHE U SHIAOTEPMHUECKUE
peakuuu. Tepmoxumuueckue ypaBHeHUs. PacueTsl 10 TEpMOXUMUYECKUM YPaBHEHUSIM.

CkopocTh XUMHYECKUX peakuui. PakTopbl, BIUSIOIIAE HAa CKOPOCTh XHMHYECKTX
peakuui. IIepBoHagabHOE IPEACTABICHUE O KaTAJIN3E.

O6patumslie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

XHUMHUYECKHE PEAKIMU B BOJHBIX PACTBOpax. DJIEKTPOIMUTHI U HEIIEKTPOIUTHI. VOHBI.
Karvonsl u annonsl. ['uaparHast Teopust pacTBOPOB. DNEKTPOJUTUYECKAS JAUCCOLMALMS KUCIIOT,
ocHoBaHUM M coisieil. Cinabple W cuibHbIE AMEKTposuThl. CreneHp auccouranuu. CreneHb
quccouuanuu. Peakiuum MOHHOTO OOMeHa. YCJIOBHS TEUYEHHs] peakluid MOHHOro oOMeHa /0
KOHI[a. XMMHUYECKHME CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIWHEHUNW B CBETE
MPEJICTaBICHU 00 AIIEKTPOIUTUYECKONW UCCOLMALUU U OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuit. [lonsaTre 0 rMApOIHA3E COJIEH.

JdeMmoncTpanum:

[IpuMepsl 9K30- ¥ SHIOTEPMHUYECKUX PEAKIUH.

B3aumMopeiicTBue LMHKAa € COJSHOM MW YKCYCHOM KuciIoTOW. BzammonelictBue
IPaHYJIUPOBAHHOIO [IMHKA U IUHKOBOM IIBUIM C COJITHOM KUCJIOTOM.

B3anmopeiicteue okcuma menu (II) ¢ cepHoii KHCIIOTOM pa3HON KOHIIEHTpaIluu IIPH
Pa3HbIX TeMIepaTypax.

['openue yris B KOHLIEGHTPUPOBAHHOM a30THOU KHUCIIOTE.

I'openue cepsl B pacIuiaBiIC€HHOM CEIUTPE.

HcnelTaHne pacTBOPOB BEUIECTB HA MIEKTPUUYECKYIO IIPOBOJIUMOCTb.

JIBMKEHNE NOHOB B MJIEKTPUYECKOM I10JI€.

IIpakTnyeckas padora Ne 1 «/3yueHue BIMSAHUSA YCIOBMM IPOBENCHUS XUMHUYECKOU
peaKIuu Ha €€ CKOPOCThY.

IIpakTuyeckasi padora Ne 2 «PemieHne 3KcriepuMeHTalbHBIX 3a1a4 1o Teme «CBolcTBa
KHCJIOT, OCHOBAaHHUH U COJIEU KaK JIEKTPOIUTOBY.

Kontpoabnasi padora Ne 2 no temam «Knaccupukanus XUMHYECKHUX peakIuil» u
«ONEKTPOIIUTUYECKAS TUCCOLHALIHSI.

Tema 2. Muorooopasue Bemects (39 4)

Hemeramnel. T'amorensl. [lonmokeHne B NEPUOJUYECKOW CHUCTEME XHMHYECKHX
3JIEMEHTOB, CTpOeHHE HX aroMoB. Haxoxaenue B mpupone. Pusmyeckue M XUMUYECKHUE
cBOMCTBa TanmoreHoB. IlomydeHue U nNpuMeHeHHe TrajoreHoB. Xiop. Puszndeckue u
XuUMHYeckue cBoiictBa xiopa. IIpumenenne xmopa. XnopoBoaopona. Pusnueckue CBOKCTBA.
[Tonyuenne. ConsHHas kucinota u e€ conu. KauecTBeHHas peakuus Ha XJIOPHJI-HOHBI.
Pacnio3naBanue xJ10pu0B, OpOMHUI0B, HOUIOB.

Kucnopon u cepa. [Tonoxenue kucinoposna u cepsl B [ICXD, cTpoeHne X aTOMOB.
Cepa. Amnorponus cepsl. PuU3nyecKue U XMMHUYECKHE cBoicTBa. HaxoxkneHue B npupope.
[Tpumenenne cepsl. CepoBoaopon. CepoBojoponHas KuciaoTa M ee cond. KadecTBeHHas
peakuuss Ha cynbdua-uonsl. Oxcua cepel (IV). dusnueckne W XUMHYECKHE CBOHCTBA.
[Ipumenenne. CepHuctas Kuciaotra W ee coiau. KauecTBeHHass peakiusi Ha Cyab()HUT-HOHBL
Oxcun ceppr (VI). Cepnas xkucnora. XuUMHYECKHE CBOWCTBa pa30aBICHHOW U
KOHLEHTPUPOBAaHHOM cepHOl kucinoTel. KauecTBeHHass peakuuss Ha Cylb(aT-HOHBL
XUMHUYECKUE PEaKIINH, JeKAalllle B OCHOBE MOJYyUYECHUS] CEPHOM KUCIOTHI B MPOMBIIIJIEHHOCTH.
[IpuMeHeHne cepHOMl KHCTIOTBHI.

Azot u poctop. ITonoxenue azora u pocdopa B IICX3, crpoeHne ux atoMoB. A30T,
¢u3nueckue M XHMMHUYECKHE CBOMCTBA, MOJIyueHHE U NpuMeHeHue. KpyroBopor aszora B



npupoae. AMMuak: (GpU3MUecKre M XMMHUYECKHE CBOWCTBA, MOJIydeHHue u npumeHenue. Conu
aMMOHUs. A30THasi KUCIOTa M €€ CBOMCTBA. OKHCIUTENbHBIE CBONCTBA a30THOM KHCIIOTHI.
[losnyyeHne a30THOM KUCIOTHI B jJaboparopuu. XUMHUYECKUE PEaKLIMHU, JEKalIUe B OCHOBE
MOJIyYEHUsI a30THOM KHCIOTHI B MPOMBINLIEHHOCTH. [IpuMeHnenne a3zoTHoil kucioTel. Conu
a30THOM KHUCJIOTHI M UX MPUMEHEHUE. A30THbIE y100pEHUSI.

®dochop. Amrorporust pochopa. dusmdyeckue M XUMHUECKHE CBOMCTBA Qocdopa.
Oxcun dochopa (V). OprodochopHras kucnora u ee cou. DochopHbie yI0OpEeHHUS.

VYrnepon u kpemuuil. [lonoxenne yriaepona u kpemuus B [ICXD, ctpoeHue ux aToMoB.
VYraoepon. Amnorponus yriaepoaa. dusmueckue U XMMUYECKHE CBOMCTBA yriepoja.
AncopOuus. YrapHbelii Ta3, CcBOWCTBa W (PU3MONOTMYECKOE JCHCTBUE HA OPraHU3M.
VYrnekucnslii ra3. YroapHas KUCiIOTa U ee cosid. KauecTBeHHbIE peakliuu Ha KapOOHAT-HOHBI.
Kpyrosopor yriepona B npupone. Opranudeckue COeIMHEHHs YIiIepoaa.

Kpemnuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. Llemenm.

Meramnel. [lonoxenue meramioB B [ICXD JI.M.MenaeneeBa, CTpoeHHME UX aTOMOB.
Meraunueckas cBsi3b. DPU3MYECKUE CBOWCTBA METAJIOB. Pl aKTHUBHOCTH METAJLIOB.
XuMuyeckue cBoiicTBa MeTayuioB. O6mmue crnocoOsl moaydeHus: MeTaioB. CIuiaBbl METaJIOB.

[llenounsle Metayibl. llojokeHWE IIENOYHBIX METAIOB B IEPUOJUYECKON CHUCTEME,
cTpoeHue HuX aroMoB. Haxoxnenue B mnpupome. MarHuil M KalbUUW, HUX BaXKHEUIIHE
coearHeHUs. JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHCHHUS.

Amomunuii. [lonoxxeHne antOMUHMS B IEPUOJIUYECKON CUCTEME, CTPOCHUE €ro aroMa.
Haxoxnenue B npupoje. @u3znyeckue U XMMHUYECKUE CBOMCTBA alOMUHHSA. AMDOTEPHOCTD
OKCHJIA ¥ TUJIPOKCUJA AITFOMUHUSA.

Keneszo. Ilomoxenue xeine3a B INEPUOJUYECKONW CHCTEME, CTPOCHHME €ro aToMa.
Haxoxnenune B npupomge. Pusnyeckue M XUMUYECKHE CBOWCTBA Xkejeza. Baxueiniuue
COCJIMHEHHUS KeJie3a: OKCUIbI, THApoKcHuabl u conu xenesa (II) u sxenesa (I1I). KauectBenusie
peakLu Ha UOHBI.

JdemMoHcTpaumMu:

®u3nuecKue CBOICTBA TAJIOT€HOB.

[TosryueHue XJ10poBOJIOPO/Ia U PACTBOPEHUE €TI0 B BOJIE.

AnnotponHsie Moaudukanmu cepsl. OOpas3ibl NPUPOAHBIX CYIb()UIOB U CyIb(aTOB.

[TonryueHne aMMmuaka W €ro pacTBopeHHe B Boje. O3HakoMJIeHHE ¢ 00pa3lamu
IPUPOIHBIX HUTPATOB, (pocdaToB

Mogenu KpuCTaUIMUECKUX PEIIETOK anmasza W rpadura. 3HAKOMCTBO € OOpaslaMu
MPUPOJHBIX KAPOOHATOB U CHUIIMKATOB

3HAKOMCTBO € OOpa3liaMM BaKHEHIIMX COCIWHEHUU HATpUs, Kaus, TPUPOIHBIX

COCIMHEHUI KallbLIMsl, pyIdaMu >Keje3a, COCIMHEHUSIMU amoMUHUS. B3aumopeiicTBue
IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METANIOB U alllOMMHMSI ¢ BOJoW. C)KMraHue xeinesa B
KHCJIOPOJIE U XJIOPE.

IIpakTnueckas padora 3. «[lomyuyeHue cossiHON KHUCIOTHI U U3YUYEHUE €€ CBOUCTBY.

IIpakTHyeckasi padora 4. Penienue sxcriepuMeHTalbHbIX 3a7a4 o Teme « Kucnopon n
cepa»

IIpakTnyeckas padora S.IlonydeHrne amMMuaka U U3y4€HUE €TO CBOMCTB.

IIpakTuyeckass padora 6. Ilonyuenue oxcuna yriepoaa (IV) u3ydeHue ero CBOMCTB.
PacnioznaBanue kapOoHaTOB.

IIpakTuyeckas padora 7. PemeHne dKCIepUMEHTAIBHBIX 3371a4 MO TeMe « MeTtaisl u
UX COEIUHEHUS

KonTtpoabnas padora Ne 3 o reme «Hemeramnbi.

KonTtpouabsnas pa6ora Ne 4 no reme «MeTayas»

Tema 3.KpaTkuii 0030p BazkHei X opraHndeckux Bemiectn (12 )

[Ipeamer opranumyeckodl xumuu. Heopranwueckue u OpraHMYECKHE COEIUHEHUS.
VYrnepon — ocHoBa xku3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMa YIiiepoJia B OpraHu4ecKux
COEIUHEHUSIX.

Yraesogoponsl. IIpeaensHbie yriaeBogopoabl. MeTaH, 3TaH, MponaH — MPOCTEeHIIne
NPEJICTaBUTENN TPEJENbHBIX YIIeBoJopoJoB. CTpyKTypHbIe (DOPMYIIBI YIIEBOIOPOIOB.
l'omosiornueckuii psig nNpeneabHbIX YriaeBoaopoaoB. ['omonorn. @uU3n4Yeckrue U XUMHUYECKHE



CBOWCTBA NPEACIBbHBIX YIIIEBOAOPOAOB. Peakuumu ropeHuss u 3amenieHus. HaxoxneHue B
MIPUPOJIE NPENEIBHBIX YIIIEBOAOPOAOB. [IpuMeHeHne meTaHa.

HenpenenbHbie yriaeBogopoabl. ODTUIECHOBBIM psill HENpPENeTbHBIX YIIEBOAOPOIOB.
OtwieH. PU3N4ecKue U XUMUYECKHE CBOMCTBA THJICHA.

ALIETUJICHOBBIN psAJl HEMPEEIbHBIX yIIeBOA0PO10B. AnieTuineH. CBOICTBA alleTHIICHA.
[IpumMeHeHue anerusneHa.

[IpousBonueie  yrieBoaopogoB. Kparkuil 0030p OpraHMYECKHX COEIMHEHUM:
OJIHOATOMHBIE CIHUPTHL, KapOOHOBBIE KHUCJIOTHI, CIOXKHbBIE JGUPHI, KUPbBI, YIIEBOJBL,
aMUHOKHCIIOTHI, Oeku. Ponbs 6eKOB B opranusme.

[lonsiTHE O BBICOKOMOJIEKYJSIpHBIX BemecTBax. CTpPyKTypa IOJIMMEPOB: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MojauMepu3auuu. llomusTuieH, MNOAUIpPONUIEH,
MTOJIMBUHUJIXJIOPHU/L.

JdemoHcTpaumuu:

Mopenn MOJNEKyJl OpPraHMYeCKMX CcOoequHeHud. ['opeHue yrieBoJopoloB U
oOHapyKeHHe TPOAYKTOB HX TopeHus. KadecTBeHHass peakiusi Ha dTwieH. [lomydenue
3TUJICHA.

PactBopenue sTuoBoro cnupra B Bojie. PacTBopeHue riaumeprHa B BOJIE.

[lonyyenue wu CBOICTBa YKCYCHOM KuCHOTHL. MccnegoBaHue CBOWCTB —KUPOB:
pacTBOPUMOCTH B BOJIE U OPTaHUUECKUX PACTBOPUTEIIAX.

KauecTBeHHbIE peakliMM HA IJIFOKO3Y U KpaxMall.

O3nakomiieHMe ¢ oOpasmamMu M3JACNIMA W3 TOJMATWICHA, TOJUIIPOIHIICHA,

MOJIMBUHUJIXJIOPU/IA.
HToroBasi koHTpoOJILHAsI padoTa 3a Kypc Xumun 9 kiacca

Me:knpeamMeTHbIe CBS3H

Peanunzanus MexXnpeIMeTHbIX CBSI3€M MPU U3yYEHUHM XUMHUH B 9 Ki1acce OCyLIECTBIAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBJISIIOIIMXCSI CHCTEMHBIMU JJIS1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOme ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAyYHBIH (PaKkT, THIOTE3a, 3aKOH, TEopus,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTepUaIIbI.

dusmnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJI, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, TOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOpEHUS,
MHUKPOAJIEMEHTBI, MaKPOAJIEMEHTBI, MTUTATEIbHbBIC BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIE TMOPOJbI, IOJE3HBIE
UCKOIIaeMble, TOITUBO, BOJIHBIE PECYPCHI.

BbinosiHeHHe IpaKTHYeCKUX padoT

[Ipu npoBeaeHNH NMPAKTUYECKON paObOThI KaX/IbIil €€ 3Tall BHIIOJHAETCS 00ydaromuMucs
c 3IIP BmecTe ¢ yduTeneM U MOJA €ro pykoBoAcTBOM. Ha nocke 00s3aTeNbHO BBIBEIIMBAIOTCS
IpaBWiia TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIME JaHHOMY BHAY paboOThl, JaeTcs
npaBUiIbHAsA 3anKCh (OPMYNT U YKaszbIBaeTcs Leb MpoBefeHus padoTsl. [Ipu HeoOXxoaumocTu
JaeTcsl BU3YalbHBIM aNTOPUTM BBIMNOJIHEHHUS] 3aJaHUs. OTO CIIOCOOCTBYET OCO3HAHUIO
00y4aromKMUCS BBITIOIHIEMBIX JASHCTBUM 1 MOJTYYEHHOTO pe3yibTaTa.

KoHTpo/IbHO-H3MepHTeIbHbIe MaTEePHAJIbI 0 XUMHUH

Jlia opraHu3alyy MPOBEPKH, ydyeTa M KOHTPOJIA 3HAHMM O0yYarolMXcs MO MpEeAMETy
IPEIYCMOTPEHBl KOHTpPOJIbHBIE PAa0OThI, CaMOCTOATENbHbIE PAOOTHI, 3a4eThl, MPAKTUYECKUE
paboTsbl, TectupoBaHue. OTHUM U3 METOAOB KOHTPOJIS PE3yNbTaTOB 00yUeHHsI 00ydaroIuXxcs ¢
3IIP sBnsercs METOA TOJIMBApPUATUBHOIO JKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU
oTBeTaMU. Ero oTIMUMTENbHBIMH YepTaMM SBJISIOTCS OINEPaTHUBHOCTh, BBICOKAs CTENEHb



WH/IMBUYyalIM3alluy 3HAaHUHM, CPAaBHUTEIBHO Majble 3aTpaThl BPEMEHH W TpyAa Ha MPOBEPKY
OTBETOB OOYJArOIITHXCSI.

Hns obyuarommxcsi ¢ 3IIP Bo3MOXHO wu3MeHeHHE (GOPMYIMPOBKH 3aJaHUN  Ha
«TIOIIarOBYIOY, aslanTarys IpeaIaraeMoro o0yyaroemMycs TECTOBOTO
(KOHTPOJILHOOIICHOYHOT'0) MaTepHaja: HCIIOJb30BAaHHE YCTHBIX M MHChMEHHBIX WHCTPYKLHWH,
YIIPOIEHHE JUIMHHBIX CIIOKHBIX (POPMYINPOBOK MHCTPYKILUH, pelIeHnE C ONOPOil Ha alrOpPHUTM,
o0pa3ell, UCIOJIb30BaHUE CIPABOYHON HHPOPMALIUH.

IUDIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA VYEBHOI'O [IPEJIMETA
«XUMIA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

B nenom pesynbrarel ocBoeHus oOydaromumucs ¢ 3I1P ydaeOHoro mpenmera «Xumusi»
COBIAJAIOT C pe3ynbTaTamu paboueil mporpaMMbl OCHOBHOTO o01iero oopazoBanus. Haubonee
3HAYUMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3VIJIbTATDI:

MOTHBAIMS K OOYYEHHIO U LieJIeHAPaBIeHHONW T03HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICJIEHHE JIMYHOIO OIbITa, HAOMIOAEHUM 3a XMMHUYECKMMHU
JKCIIEPUMEHTAMU;

OpHMEHTAlMs Ha MpaBWJIa MHIUBHUYaIbHOIO U KOJJIEKTUBHOIO 0€30M1aCHOIr0 MOBEICHMS
IIPU B3aMMOJICHCTBUM C XUMUYECKMMH BELIECTBAMU U COCIMHEHUAMMU;

IPaKTUYEeCKOe u3yueHue npodeccuil u Tpyna pasiidyHoOro poja, B TOM YHCJIE Ha OCHOBE
IPUMEHEHHUS N3Y4aeMOTro IPEIMETHOIO 3HaHUA (HanpuMmep, 1a00paHT XMMHUECKOI0 aHalIn3a);

YBa)KCHHE K TPYAY U pe3yibTaTaM TPYIOBOU AEATEIbHOCTH; TOTOBHOCTb K OCO3HAHHOMY
IOCTPOCHHUIO  JalbHEHIEH  WHAMBHIYalNbHOM  TpaeKTOpWHM OO0pa3oBaHMsS Ha  OCHOBE
OPUEHTHUPOBKM B MHUpe mnpodeccuil M Npo(ecCHOHANBHBIX MNPEANOYTEeHUH, YBaXHTEIbHOIO
OTHOILIEHHUS K TPYLY;

OCO3HaHME CBOETO IMOBEIECHUS C TOUYKH 3PEHUS ONMACHOCTH WM 0OEe30MacHOCTH i cels
WU I OKPY’KAOIIMX;

OCHOBBI ~ DKOJIOTMYECKOW KYIbTYPbI, COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO  MBIIUIEHUS, NPUOOPETEHHE OINbITa 3KOJOTMYECKHM OPHEHTHPOBAHHOMN
MIPaKTUYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYalUsX;

OCO3HaHUE IOCJIEJCTBUI U HENPUSITHE BPEIHBIX NPUBBIUEK (YHOTPEOJIEHUS aIKOTOJId,
HapKOTHKOB, KYpEHHsI) U UHBIX (GOpM Bpena s pU3MUECKOro U MCUXUUYECKOTO 3/J0POBbS;

IIPUHATHE PELICHUN B )XU3HEHHOM CHUTyallud HAa OCHOBE IIEPEHOCA MOJYYEHHBIX B XOJE
00y4yeHMsI 3HAHUH B aKTyaJIbHYIO CUTYallUIO, BOCIIONHATH 1e(UIMT HHPOPMALIUH;

TOTOBHOCTh OTOMpaTh W HCHOJb30BaTh HYXHYIO HH(OPMALMIO B COOTBETCTBUU C
KOHTEKCTOM JKU3HECHHOU CUTYyalUU.

METAIIPE/IMETHBIE PE3VJIbTATDI

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

BBISBJIATH IPUYMHBI U CIEACTBUS IPOCTBIX XUMUUYECKUX SIBJICHU;

OCYILECTBIISITh CpaBHEHHE, KiIacCH(UKAIMIO XHUMHUYECKHX BELIECTB MO 3aJaHHBIM
OCHOBAHUSIM U KPUTEPUAM /ISl yKa3aHHBIX JIOTUUECKUX ONEPALIN;

CTPOUTBH JIOTHUECKOE CYKICHHE II0CiIe IPEIBApUTENbHOIO aHalN3a, BKIIOYAIOLIEE
YCTaHOBJIEHHE IPUYUHHO-CIIEACTBEHHBIX CBS3EH;

BBIBJIATH  JeUUUTHl  HMHGOpPMAlMM, JAHHBIX, HEOOXOAUMBIX JUISI  peIICHUS
MIOCTaBJIEHHOW 3aJ1auu; MpeoOpa3oBbIBaTh MH(POPMALIMIO U3 OJHOTO BHJA B JIpyroil (Tabmuily B
TEKCT U 1p.);

co3JlaBaTh, MPUMEHATh M MPEOOpPa30BbIBATh 3HAKM M CHMBOJIBI, MOJEIH U CXEMBI JUIS
pelieHus: yueOHbIX U [TO3HABATENbHBIX 33/1a4 C TOMOIIBIO MEarora;

C NOMOUIBbIO IE€Jarora MpoBOJUTh XUMHUYECKHUN OIBIT, HECIOXKHBIA JKCIIEPUMEHT, IS
YCTAaHOBJIEHHUSI OCOOEHHOCTEl O00BeKTa M3y4YeHUs, NPUUYUHHO-CIEJACTBEHHBIX CBSI3eH W
3aBUCHMOCTEH 00BEKTOB MEXIY COOOI;



C TOMOMIBIO TeJjarora Wid CaMOCTOSTEIbHO (POPMYITUPOBaTh 000OIIEHNS U BBIBOJBI 110
pe3yibTaTaM MPOBEICHHOTO HAOIIOEHHUS, OIIBITA;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE XUMUYECKUX ITPOLIECCOB U UX MOCIEICTBUS;

UCKaThb WM OTOMpaTh HHGOPMALMIO WIM JaHHbIE W3 HCTOYHMKOB C YYETOM
NpeUI0KEHHON y4eOHOM! 3a1a4M U 3aJJaHHBIX KPUTEPHEB.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMUA KOMMYHUKATHBHBIMHU AeHCTBUSMMU:

OpraHM30BBIBATH y4yeOHOE B3aMMOJEWCTBHE B Tpymme (OomnpeaensTh oO0IIue Ielu,
pacnpenensiaTh POy, JOroBapuBaThCs APYT € APYroOM U T. 11.).

C TIOMOIIIBIO TI€/Iarora WM CaMOCTOSITENIbHO COCTABIISATh YCTHBIE U MHUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MAaTEPUAJIOB JUIsl BHICTYIIJICHUS MEPE ayAUTOPUEH;

OpPraHM30BBIBATH Y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTENEM U
CBEpPCTHUKAMU;

paboTaTh HMHAMBHUIYaTbHO M B TpYyMIe: HAXOAUTh oOlIee pelieHHe W pa3pelaThb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U y4eTa HHTEPECOB;

(dbopMynupoBaTh, apryMEeHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

OLICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI NPOAYKT, NMPUHUMATh W pa3ieisaTh
OTBETCTBEHHOCTbH U MPOSBIISATH TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA MEePE/] IPYIIOK.

OgyajeHne yHMBEPCAJIbHBIMH Y4€OHBIMH PeryJsiTHBHBIMU ACHCTBUAMM:

oOHapyuBaTh W (hopMyTUpOBaTh Y4YEOHYIO MPOOJIEMY, OIpPENeNATh Ielb Y4eOHOM
JESATEIILHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJISl, CAMOOLICHKHU, IPUHATUS PEILIEHUN U OCYLIECTBICHUS
OCO3HAHHOI'0 BBIOOPA B y4eOHOM U MO3HABATEIbHOMN 1EATEIbHOCTH;

COOTHOCUTbH CBOU JIEUCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYILIECTBISATh KOHTPOJIb
CBOEH JIEATENILHOCTU B IPOLIECCE JOCTHKEHUS pe3yibTara, ONpeAessaTh CocoObl NeHcTBUM B
paMKax TpeUIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBAaTh CBOM JCWCTBUS B
COOTBETCTBUU C U3MEHSIIOIIEHCS CUTyallueH;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyallU U IpeJylaraTh IJIaH €€ U3MEHEHNUS;

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pellIeHUH yueOHOil 3a1aun;

MMOHUMAaTh MPUYUHBI, O KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3yabTaT
JESATEIIBHOCTH,

OTIpeIeNsATh NO3UTUBHBIE U3MEHEHUS 1 HallpaBJIeHUs, TpeOyroIue JalbHene padoTsl;

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €TO MHEHHUIO.

INPEAMETHBIE PE3VIJIBTATDI

B cocraBe mpeaMeTHbIX pe3yabTAaTOB 0 OCBOCHHIO 00513aTEJILHOIO COAEPKAHMS,
YCTAHOBJICHHOTO JaHHOW NMPUMePHOH padodei MPOrpaMmoi, BbIICISIOT:

Hay4yHbl€ 3HAHUS, YMEHHUS M CHOCOObI JeicTBui, crneunduueckue s y4eOHOTO
npeaMera «XHUMHUs», BUIBL AEATEIBHOCTH 10 MOJYYEHUI0 HOBOTO 3HAHMsS, €T0 UHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYalUsX:

* NIPEACTABICHUE O 3aKOHOMEPHOCTSX U MTO3HABAEMOCTHU SIBJICHUM IIPUPO/IbI, TOHUMAHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHMYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOTO
€CTEeCTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTyphl M MPAKTUYECKOH NEATETLHOCTH YeJIOBEKa B
YCIIOBUSIX COBPEMEHHOro OOIIeCTBa; MOHMMAaHHME MECTa XMMHUHU CPEIU JIPYTrUX €CTECTBEHHBIX
HayK,

* BJIAJICHUE OCHOBAMM IOHATUMHOTO amnmapara U CHMBOJIMYECKOIO S3bIKa XUMHUHU IS
cocTaByieHUs] (OPMYJT HEOPraHUYECKHX BEILIECTB, YPaBHEHUH XMMHUYECKHX peakluil (¢ omopoi
Ha aJrOpUTM y4eOHBIX IeHCTBUM); BlIaJieHne ocHOBaMH xumuueckoit HomeHknarypsl (IUPAC u
TPUBHMAJBHON) W yMEHHE MCIIOJIb30BaTh €€ JUIs pelIeHHs y4eOHO-TIO3HABAaTEeNbHBIX 3373y C
MOMOUIbIO YYHUTEIN; YMEHHE HCIIOJIb30BaTh MOJAETH MJii OOBSCHEHUS CTPOCHUS aTOMOB U
MOJIEKYJI II0 AJITOPUTMY C OIIOPOU HA OIIPENECIICHNUS,

* IPEACTABICHUE O CUCTEME XMMHMYECKUX 3HAHUNM M YMEHHE C MOMOUIBIO YUHTENs
[IPUMEHATH CUCTEMY XMMHUYECKUX 3HAHUH JUIs YCTAHOBJICHUS B3aUMOCBSA3EH MEXKY U3yYEHHBIM



MaTepHajJoM U MpH TOJIyYEHUH HOBBIX 3HAHUH, a TakKe B IMPOIECCE BBINOIHEHUS Y4EOHBIX
3aJjaHUi ¥ 1IpH paboTe C UCTOYHUKAMH XMMUYECKOH MH(OpMAIMK, KOTOPask BKIKOYAET:

BAKHEHIINE XUMUYECKUE MOHATHS: XUMHUUECKUNM 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
IIPOCTOE U CJI0KHOE BELIECTBO, OMHOPOAHASI U HEOAHOPOIHAS CMECh, OTHOCUTEIbHBIE ATOMHAS U
MOJIEKYJISIpHAsi Macchl, KOJMYECTBO BEILLECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb (CpeAHAsA), XUMHUYECKas PEAKLMs, PEaKLUHU COCIUHEHMS,
PEaKIUU PA3JIOKCHUS, PEAKIIUU 3aMEIICHHsS, PEaKiuu OOMEHa, TEIUIOBOM 3(PQeKT peaxiuw,
9K30- M DHIOTEPMHUYECKHE pEaKLUU, PacTBOpP, MaccoBas OIS XUMHUYECKOrO 3JIEMEHTa B
COCIMHEHUH, MAacCOBasl J0JIsl U MIPOLIEHTHAs! KOHILIEHTpAIUs BEIIECTBA B PACTBOPE, AAPO aTroMma,
JIEKTPUUYECKUI CJIOM aroma, aTroMHas OpOMTalb, PaJUyC AaTOMa, BAJEHTHOCTb, CTEIECHb
OKHUCIJIEHHS, XUMHUYECKas CBs3b, JJIEKTPOOTPULATENBHOCTh, TMOJSpHAas M  HENoJsipHas
KOBQJICHTHAs CBSI3b, MIOHHAS CBSI3b, METAININUECKAs CBA3b, KPUCTAJUINYECKAs pelleTKa (aToMHas,
WOHHAsl, METAJUIMYECKAsl, MOJIEKYJISIpHAsl), UOH, KATUOH, aHUOH, 3JIEKTPOIUT U HE AIEKTPOJIUT,
NIEKTPOJIUTHYECKAs  JUCCOLMALMs,  peakuuu  MOHHOIO  OOMEHa,  OKHCJIMTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLIUU, OKUCIUTEIb U BOCCTAHOBUTEINb, OKMCIEHUE U BOCCTAHOBIICHUE,
JJIEKTPOJIM3, XMUMHYECKOE paBHOBecHE, OOpaTHMble M HeOOpaTHMble PpeakLuu, CKOPOCTb
XUMHUYECKON peakIuy, KaTaliu3aTrop, npeaenabHo pomyctumas konuenrpanus (II1K), kopposus
METAJIJIOB, CIUIABBI;

OCHOBOIIOJIararolue 3aKOHbl XMMUU: 3aKOH COXpaHEHUs Macchl, [lepuoaudeckuil 3akoH
J1. . MenneneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOpPUU XMMHMHU: AaTOMHO-MOJIEKYJIIpHAsi TEOpHUs, TEOpHUsl  BIEKTPOIUTHUUECKOMN
JUCCOLMALMM, a TaKXKe IPEICTaBICHHUs O HaydyHbIX METOAAX II03HAaHHA, B TOM YHUCIIE
OKCIEPUMEHTAJIbHBIX M TEOPETUYECKMX METOAAX HCCIEOBAaHUS BELIECTB U M3yYCHUS
XUMHUYECKHUX PEAKIIU;

* IpEACTaBICHUE O MEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
(panuyc aTtoma, 3JIEKTPOOTPHULATENBHOCTb), MPOCTBIX M CIOXHBIX BEHIECTB OT IOJIOKEHUS
aneMeHToB B Ilepuoanueckoil cucteme (B MajblX MEpUOJAX M TIVIABHBIX MOATPYIIax) M
JJIEKTPOHHOTO CTPOEHUS aToMa; YMEHHE OOBSICHATH CBSA3b IIOJIOKEHHUS JJIEMEHTa B
[lepuoanueckoil cUCTEME C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMMUYECKHUX
3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlee YUCI0 IEKTPOHOB), pacHpeeIeHUEM 3JIEKTPOHOB 110
HHEPreTUYECKUM YpPOBHSIM aTOMOB TEpPBBIX TPEX TMEpPHOJAOB, Kalud U  KaJbLUsi;
KJIaccu(uIUpoBaTh XMMUYECKHE DJIEMEHTBHI C OMOpPOH Ha ompezeneHust (PU3NYEecKoro cMbIcia
M (PPOBBIX JaHHBIX IEPUOIUUECKON TAOIHIIBI;

* yMeHHME KJIacCU(UIMPOBATH XUMHUYECKHE HJIEMEHThI, HEOPraHWYECKHE BEIeCTBA U
XUMHYECKHE pPEaKlUd C OMOpPOH Ha CXEMbl; ONpENEeNsTh BAJICHTHOCTb M CTENEHb OKHCIIEHUS
XUMHYECKHX DJIEMEHTOB, BHJ XHMUYECKOM CBSA3M U THUIl KPHUCTAUNIMYECKOHW CTPYKTYpBI B
COCIMHEHUSAX, 3aps]l MOHA, XapakTep Cpeapl B BOAHBIX pPAaCTBOpAax BELIECTB (KUCIOT,
OCHOBAHMI), OKUCIIUTENh U BOCCTAHOBUTEIb MO AITOPUTMY YUEOHBIX AeHCTBUI;

* YMEHHE XapaKTepU30BaTh C ONOPOM Ha cXeMy (HU3MYECKHE U XMMHUYECKHE CBOMICTBa
IPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOJOPOJ, rpaduT, aimMa3, KpeMHMH, a3oT, docdop, cepa,
XJIOp, HATPU, KAJIUM, MarHui, KaJIblUN, aTIOMUHHAM, JK€JI€30) U CIIOKHBIX BEIIECTB, B TOM YHCIIE
UX BOJIHBIX PacTBOPOB (BOJAA, aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHIBI M THAPOKCHIIBI
metaios [ - ITA rpynn, amomunus, menu (1), nunka, xenesa (II u 1), okcuas! yrnepona (11 u
IV), kpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepnas, a3otucras,
azoTHasi, pochopHas, yroibHas, KpeMHHEBasi KUCIOTa U UX COJIM); OMMCHIBATh C ONMOPOM Ha IJIaH
U KIIOYEBBIE CJIOBA; YMEHHE IPOrHO3MpPOBATh M XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOEHUS IOCIIE MPEBAPUTEIHLHOIO aHAIN3a M0l PYKOBOACTBOM
neaarora, NPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOXHOCTb IPOTEKAHUS
XUMHYECKMX TPEBpAIICHU B pa3IMYHBIX YCJIOBMSX, BIMSHME BEHIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHMU3M Y€JI0BEKAa U OKPYXKAIOUIYI0 IPUPOIHYIO CPENY;

* YMEHHUE COCTaBJIATh MO 00pasily, cCXeMe, AITOPUTMY YUeOHBIX JEHCTBUIM MOJNEKYIsSpHbIE
U HMOHHBIC YpaBHEHMs peakuuid (B TOM 4YMCIE PEeaKUUid HOHHOIO OOMEHa M OKHCIUTENbHO-
BOCCTAHOBUTEJIBHBIX pEaKLUil), WIUTFOCTPUPYIOLIUX XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB /
TPyl HEOPraHWYECKMX BEUIECTB, a TAaKXe IOATBEPKAAIOIIMX TI'€HETUYECKYI0 B3aUMOCBSI3b
MEX]ly HUMU;



* YMEHHE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJF0 XMMHUYECKOTO JIEMEHTa B COSIMHEHHIH, MacCOBYIO JIOJTIO BEIIECTBA B PAacTBOPE,
KOJINYECTBO BEIIECTBA M €ro Maccy, 00bEM Ta30B C OMOpOH Ha oOume (opMysbl; YMEHHE
IPOBOJUTH PACUYEThI MO0 YPABHEHUSM XUMHUYECKUX PEAKIUH M HAXOJIUTh KOJIMYECTBO BEIICCTBA,
00BbEM M MacCy peareHTOB WJIM IPOAYKTOB PEaKLMU C OMOPOi Ha oOpaszel], alrOpuT™M y4eOHBIX
JIEHCTBHI;

* BIIQJICHUE OCHOBHBIMH METOJAaMHM HAy4YyHOTO MO3HaHUs (HAOMIOJEHUE, W3MEpEHHe,
IKCIEPUMEHT, MOJICIIMPOBAHUE) MPH M3YyYCHUU BEIIECTB U XMMUYECCKHX SIBJICHUU C OMOpPOH Ha
QITOPUTM YYEOHBIX NEHCTBHIA; yMeHHE c(HOpMYyIMpoBaTh NpoOIEMy M MPEUIOKUTH MyTH €€
pelIeHHsT ¢ TIOMOIIBIO TIearora; 3HaHHE OCHOB 0O€30macHOi paboThl ¢ XHUMHYECKHUMHU
BEIIECTBAMH, XMMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000pyI0BaHHUEM;

* HAJMYME TPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHHUS CJICIYIOIINX
XUMHUYECKHX HKCIEPUMEHTOB MO PYKOBOJICTBOM YUHUTEINS ¢ OOCYXICHUEM IIaHa paboThl WK
COCTABJICHUEM TAOIUIIBL:

U3yueHHe U ONHcaHue (PU3MUECKUX CBOWCTB BEUIECTB; O3HAKOMIIEHUE C (PU3UUYECKUMU U
XUMHYECKHUMH SIBJICHUSIMHU;

OTIBITHI, MILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIINH;

M3yuYeHHE CIIOCOOOB pa3CiICHHs CMECEH;

MOJTyYeHHE KUCIIOPO/Ia M U3YYEHHUE €TO CBOWCTB;

MOJTyYCHHE BOJIOPOJIA U U3YUCHHE €TI0 CBOWCTB;

MOJTyYeHHE YTIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOWCTB;

MOJTyYCHUE aMMHaKa U U3y4YCHUE €T0 CBOWCTB;

MIPUTOTOBIICHHE PACTBOPOB C OIPEICIIEHHON MacCOBOM J0JIeH PACTBOPEHHOTO BEIIIECTBA;

WCCIICZIOBAaHKE U OITMCAHNUE CBOMCTB HEOPTaHUYECKHX BEIECTB Pa3IMYHBIX KIIACCOB;

NpPUMEHEHHE WHIUKATOpoB (JIakMyca, MeETWIOpaHka u (QeHondranenHa) ais
OTIpEICIICHUs XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U ILEI0YCH;

M3y4eHHE B3aMMO/ICHCTBHS KHCIOT C METAIJIAMU, OKCHJJAMH METAJUIOB, PACTBOPHUMBIMU U
HEPACTBOPHUMBIMH OCHOBAHHSIMH, COJISIMH;

MOJTyYeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJHOI'O MeTajljla IpyTUM U3 pacTBOpa COJIH;

HCClieIoBaHNe aM(pOTEPHBIX CBOWCTB THAPOKCH/IOB ATFOMUHUS M IWHKA;

pelleHre SKCIEePUMEHTANbHBIX 3a1a4 Mo TeMe «OCHOBHBIE KJIACCHI HEOPraHMYECKHX
COCIMHEHU»;

peleHre SKCIepUMEHTAIbHBIX 3a/1ay 10 TeMe «DIEKTPOIUTHUECKAs IUCCOLUAII;

peleHre SKCIePUMEHTATBHBIX 3a7ady 1Mo TeMe «BakHelimmme HeMeTaulbl M UX
COEMHEHUS;

pelieHre DJKCIEePUMEHTANBHBIX 3a7ad 1o Teme «BaxkHeilmme MeTamisl W UX
COEMHEHUS;

XUMHAYECKHE OKCIEPUMEHTHI, WJUTIOCTPUPYIONINE TPH3HAKK TPOTEKAaHUS pPeaKIuid
HMOHHOT0 0OMeHa;

KayeCTBEHHBIE PEaKIIMi Ha TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI:

xjopua-, OpoMua-, uomuA-, cyinbdar-, Qocpar-, kapOoHAT-, CHIMKAT-AHUOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHMSI, MarHus, Kajbllvs, JIIOMUHUA, kene3a (2+) u xenesa
(3+), meau (2+), HMHKa;

YMEHHUE TPEJCTaBIATh PE3YIbTaThl dKCIIEpUMEHTa B ()OpME BBIBOJOB, JOKA3aTEIbCTB,
rpaduKoB U TaOJIHII U BBIBIATH SMIMPUUECKUE 3aKOHOMEPHOCTH;

* BJIQJICHHE TpaBWJIaMH O€30MacHOr0 OOpalIeHHs C BEIIECTBAMU, HCIIOIb3YEMBIMHU B
MOBCEHEBHOM KHM3HHM, a TaKKe MpaBWJIaMH MOBEACHHUS B LEISIX COEpeXeHUs 370pOBbS U
OKPY’KaIOIIeH TMPUPOJHON Cpenbl; TOHMMaHuEe Bpena (OmacHOCTH) BO3JIEHWCTBHS Ha JKUBBIC
OpraHU3MBbl OIPENICIEHHBIX BEIIECTB, @ TAaKXKE CIOCOOOB YMEHBIICHUS M MPEAOTBPALICHUS HX
BPETHOTO BO3JICHCTBHSI, NMOHWMAaHWE 3HAYCHHUS >KUPOB, OCIKOB, YIJIEBOAOB JJIsl OpraHW3Ma
YeJI0BEKa;

* BIIQJICHUE OCHOBAaMH XHMHYECKOH TPaMOTHOCTH, BKJIFOYAIONICH YMEHHE TMPABHIIBHO
UCIIOJIb30BaTh M3YyUYCHHBIE BEIECTBA M Marepuaibl (B TOM 4YHCIE, MUHEpAJIbHbIE YA00peHHUs,
METaJUTbl U CIUIABBI, TPOAYKTH MEepepadOTKH MPUPOJHBIX MCTOYHHUKOB YTIIEBOJIOPOMOB (YIIIA,



IOPUPOIHOTO ra3a, HeTH) B OBITY, CENBCKOM XO3AHWCTBE, HA MPOU3BOCTBE; YMEHHE IPUBOIUTH
IPUMEpBI IIPABUIIEHOTO UCIIOJIb30BAHUS N3yYCHHBIX BEIIECCTB H MaTEPHAIOB;

* YMCHHC YCTaHABJIMBATb CBA3UW MCKAY pPCalbHO Ha6JHOILaCMLIMI/I XUMHNYCCKUMU
SIBIICHUSMH M TIPOLIECCAMH, MPOHMCXOSIIIMMU B MaKpO- U MHUKPOMHUPE, OOBSCHSTH MPUYHHBI
MHOFOO6paSI/IH BCIICCTB;, YMCHUC HHTCIPHUPOBATH XHUMHYCCKHUC 3HAHUA CO 3HAHWAMHU OPYrux
y4EeOHBIX ITPEAMETOB C IOMOIIBIO [1E/1arora;

* mpencTaBiieHHe O cepax MpodecCHOHANBHON NEATENbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha TOCTHIKCHHSX XMMHUYECKOW HAYKH; HAJIMYHE
ombITa paboOTHl C PA3TUYHBIMM HMCTOYHHKAMH HH(OpManuy 1Mo XUMUU (HAYYHOTIOMYJIsIpHAs
JIUTEpaTypa, CIOBapH, CHPABOYHHKH, WHTEPHET-PECYPChI) C ONOPOH Ha alrOPUTM: YMCHHE
00BEKTUBHO OLICHUBATh I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX, HUX IMPCBPAICHUAX U HNPAKTHYCCKOM
HIPUMEHCHHH.

TpeOoBaHusi K NpeIMETHBIM Pe3yJibTATAM OCBOCHUS Y4eOHOI0 nmpeaMera « XuMHUs»,
pacnpejieieHHbIe N0 T0AaM 00y4YeHusl

Pe3ynbratel o rogam GopMyaupyrooTcs IO IPUHLUITY JOOABICHHUS HOBBIX PE3yJIbTaTOB
OT roaa K roay, y>X€ Ha3BaHHBIC B MPCABIAYIIHNX IoJdax IMO3UIHH, KaK IMPaBUJI0, AOCIIOBHO HEC
MOBTOPSIIOTCS, HO YYHUTHIBAIOTCA (PE3yNbTaThl OYEPETHOTO TojAa MO YMOJYAHHUIO BKIIIOYAIOT
pe3yJIbTaThl MPEAbIAYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHI: aToM, MOJIEKYyJa, XUMUYECKUI
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAsA),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl J0Jsi XUMHUYECKOTO AJIEMEHTa B COCIWHEHUU, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHME, COJIb, OJJICKTPOOTPUIIATEILHOCTbIO , CTENEHb OKHCIICHHS,
XUMHUYECKasl Peakiusi, KjIacCu(UKaIus peakiuil: peakiiui COCAMHEHUS, PEaKIUU Pa3I0KEHUS,
pEeaKIMK 3aMEIICHUS, PeaKIuu 0OOMEHa, IK30- U YHJAOTEPMHUYCCKUE PEAKIIUH; TETIIOBON 3P heKT
peakiuu; Sapo aroMma, SJEKTPOHHBIM CJIOW aToma, aroMHas opOuTainb, paauyc aroma,
XUMHUYECKAs CBSA3b, MOJSIPHAs M HEMOJISIPHAST KOBAJIEHTHAs CBA3b, UOHHASA CBSA3b, UOH, KATHOH,
aHWOH, pacTBOP, MaccoBas J0JIs BellecTBa (IPOLIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUHN (CM. M. 1) U IpUMEHSATH
AT MOHATHS MTPU ONMCAHUM BEIIECTB U UX MIPEBPALICHUI;

UCIIONIb30BaTh XMMHUYECKYID CHUMBOJIMKY JJisi COCTaBieHHS (OpMyNl  BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX PEAKIIUH, DJIEKTPOHHOTO OallaHca;

OTIpEENATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEIUWHEHUSX; CTENeHb
OKHCJICHUS DJJIEMEHTOB B OMHApHBIX COEAMHEHUSX C OMOpPOM Ha OMpENEICHHs, B TOM YHCIE
CTPYKTYPUPOBAHHBIC; IPUHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KJIACCy COCIUHEHUU IO
dbopmysam; BUJI XUMUYIECKOM CBSA3M (KOBaJCHTHAs M MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSX;

MMETh IPEACTABICHUE O CUCTEME XHMHYECKMX 3HAHWUM, YMETh C IOMOILIBIO YUYUTEI
MPUMEHSATh CUCTEMY XUMHYECKUX 3HAHUU, JUIsl YCTAHOBJIEHUS B3aUMOCBSI3U MEXIY U3YYEHHBIM
MaTepuajioM W TpH TOJYyYEeHHUH HOBBIX 3HAHWMA, a Takke MpH paboTe ¢ HUCTOYHUKAMHU
xuMudeckorn uHpopmanuu. OpUEHTUPOBATHCS B TMOHATHUAX M ONEPUPOBATH UMU Ha 0a30BOM
YpOBHE, MPUMEHSTH MPU BHIMOTHEHUH YU€OHBIX 3aJaHHUI U PEIICHUHN PACUETHBIX 33]1a4 C OTIOPOi
Ha QJITOPUTM YYE€OHBIX JEHCTBUM W3y4YEHHBIC 3aKOHBI U TEOPUU: 3aKOH COXPAHEHHUS MAacCChI,
[lepuonnueckuit 3akon J[.M. MeHnneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo;
aTOMHO-MOJIeKyJisipHast Teopus. COOTHOCHTH 00O3HAUYEHHs, KOTOpblE HMMEIOTCS B Tabiauie
«llepmognueckas cucrema xumuueckux diemeHToB JI. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsija sijpa, odiiee
YHCJIO AJIEKTPOHOB U PacCHpeieNIEHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XMUMHYECKUE AIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA; XUMHYECCKUE
peakiuu (10 YUCITY U COCTaBY YYAacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TeIIOBOMY 3 dexTy, 1o
W3MEHEHUIO CTETICHU OKUCIIEHUS XUMUYECKHUX DJIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, MOJTBEPKJas OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX



XUMUYECKHUX PEAKLUN C OIIOPOM HA CXEMBI; IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTHU
OT UX COCTaBa M CTPOEHHUS; BOBMOKHOCTH IIPOTEKAHUS XMMUYECKUX MTPEBPAILECHHI B pa3INYHBIX
YCIIOBHAX TIOCJIE TIPEABAPUTEIHLHOTO OOCYKJICHHS C TIEIar0TroM;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa Mo (hopMyiie cCoeTnHEHMS,

MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN
pEeaKuuu ¢ OIOPOM Ha AIITOPUTM;

MIPUMEHATh OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIbHOCTH — AaHAJINW3 U CHHTE3,
cpaBHeHHMe, 000OUIeHMe, cHcTeMaTh3anus, Kiaccu(ukanus, BBIABICHHE MPUYUHHBI U Jajiee
KypcuBOM 0003HA4aroTCsl IUIAHUPYEMbIE IpPEIMETHBIE pPe3yJbTaThl, KOTOpPhIE MOTYT OBITbH
NOTEHIMATIBHO TOCTUTHYTHI oOydaromumcst ¢ 3[1P, Ho He ABNSAIOTCS 00s13aTeIbHBIMU

CJIEJICTBEHHBIX CBA3EH — JIJISl U3YUEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKLINN;

€CTeCTBEHHOHAYYHbIE METOJbl TIO3HAHUSI — HAOIIOACHUE, U3MEPEHHE, MOACIHUPOBAHNUE,
SKCIIEPUMEHT (peabHbI U MBICJICHHBIN) 110 PyKOBOJCTBOM IEAarora;

ClleZIoBaTh MpaBWJIaM  TIOJBH30BAHUS XHMHUYECKOM TMOCYZOH H  1a00paTOpHBIM
o0opynoBaHueM, a Takke IMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKLMSAMU IO BBIIOJIHEHUIO Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB [0 TOJIYYEHUIOD U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C
onpeaenEéHHON MacCOBOM 10JIEl PACTBOPEHHOIO BEILIECTBA;

[JIJAHUPOBAaTh U MPOBOAUTh XUMUUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
HIeJI0YeH M KHUCIIOT C TIOMOIINBID MHIUKATOPOB (JakMyc, (eHoldTaIeHH, METHIOPAHK U JIp.),
MOJTBEPXKIAIOIINX KAaueCTBEHHBIM COCTaB HEOPTaHUYECKUX BEIIECTB (KaYECTBEHHBIC PEAKIUU
Ha MOHBI) II0J1 PYKOBOJICTBOM II€/1arora.

9 KIIACC

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUUYECKHUX MMOHATUI:

XMMHYECKHUM DJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, AaHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE BEUIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCICHUS, XUMUYECKas
peaKuus, XUMHUYECKas CBS3b, TEIIOBOM 3PPEKT peakinu,M0Jb, MOJIIPHBIA 00BEM, pacTBOpP;

3JIEKTPOJIUTHI, HEIEKTPOJIMTHI, AIEKTPOIUTHYECKAs JUCCOLMALNS, PEAKUUU HOHHOIO
oOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbie M HeoOpaTUMbIE pEaKIIHH,
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHUE U
BOCCTAHOBJICHUE, aJUIOTPOIHUs, amM(pOTEPHOCTh, XUMHUYECKas CBSA3b (KOBAJEHTHAs, WOHHAasi,
MeTaJUInuecKas), KpUCTAIIINYEeCKask PEMIETKaA, KOPPO3UsI METAIIJIOB, CILJIABbI;

CKOPOCTb XHMMHUYECKOM peakuuu, mnpeaenbHo jpomyctumas KoHueHtpauus (I1IJK)
BEILIECTBA;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHM (CM. TI. 1) U IPUMEHSTH
JTU MOHATUSA IIPU ONMCAHUU BEILECTB U UX IIPEBPALLCHHUI;

WCIIOJIb30BaTh 3HAKM M CHUMBOJBI JUIsl  (PUKCAlMM  PE3YJIbTAaTOB  HAOIIOJCHUM,
coctaBneHUs (popMys BEUIECTB U YPaBHEHMM XUMUYECKUX PEAKIIM, 3aUCH JaHHBIX YCIOBHIA
3a/1a4.

Hcnons3oBaTth 00O03HaueHus, umerommecs B [lepuoamueckoit cucremMe u Tadiuie
pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN B BOJIE JJISl BHITTOJTHEHHS 3a/IaHUM.

ONPEACIISITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX
pPa3IMYHOrO COCTaBa; IMPHUHAJIEKHOCTh BEIIECTB K OINPENCIEHHOMY KJIACCY COCIUHEHHU ¢
OIIOPOM Ha OIPENIEIICHHS], B TOM YUCJIE CTPYKTYPUPOBAHHBIE;

BHJIBI XMUMHUYECKOW CBS3M (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKasi) B HEOPTAaHUYECKUX
COCTMHEHUSIX; 3aps]] MOHA TI0O XUMHUYECKOH opMyIie;

XapakTep Cpeabl B BOJHBIX PACTBOpPax KHUCIOT W IIETOYEH, THUIl KPUCTAJUTMYECKOU
PELETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [leprnonnueckoro 3akona J[.M1. MeHnneneeBa u 1EMOHCTPUPOBATH €0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TaOnmmuHyr (opmy Ilepuogmdeckoil cucTeMbl
XUMUYECKHUX DJIEMEHTOB: PAa3IM4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» U «rmoOodHas
noarpynmna (b-rpynma)y», Mansie u 60bIINe TEPUOIbI;



COOTHOCHUTH 0003HAYEHUs, KOTOPBIE UMEIOTCS B MIEPUOJMUECKON TaOIuIe, ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij snpa, odiiee
YHCIIO JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);

00BACHATH O0II1Ee 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHX JIEMEHTOB M HX
COEIMHEHUH B IPE/esIax MaJIbIX IEPUOJOB U IVIaBHBIX MOATrPYIII ¢ YUETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIUPOBATH XUMUYECKUE IJIEMEHTbI; HEOPTaHUYECKUE BEIIECTBA;

XUMHUUYECKHE peakuuu (110 YKUCIy M COCTaBy YYacTBYIOIIUMX B PEAaKLMU BELIECTB, I10
TerioBoMy 3¢ (}eKTy, 0 U3MEHEHUIO CTENEHEH OKHCIIEHUS XMMUYECKHUX AJIEMEHTOB) C OMOPOH
Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) O0IIKE U cielupUUECKre XUMHUUECKHUE CBOICTBA BEILIECTB
pa3IMYHBIX KJIACCOB, ITOATBEPK/1asi OIMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUil C ONIOPO HA CXEMBI;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHUECKOMN INCCOLMALIMN KUCTIOT, IEJI0UYE U COJIeH;

TIOJIHBIE U COKPAIEHHBIE YPaBHEHUS PEeaKIMii HOHHOTO 0OMEHa;

YPaBHEHHUS DPEAKIMM, MOATBEPKIAIOLINX CYLUIECTBOBAHME I'€HETUYECKOM CBSA3M MEXAY
BEIIECTBAMH Pa3JIMYHbIX KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMNA IOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBAaTHCBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS; BO3MOXHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAIleHUH TI0CTIe MPEABAPUTEIHHOTO 00CYKIECHUS C MEearoroM;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

MacCOBYIO JIOJIO0 XMMHYECKOT0 3JIeMeHTa 10 GopMyJlie COSTUHEHMUS;

MaccoOBYIO JIOJIIO BEIIECTBA B pacTBOpPE; MPOBOAUTH PACUETHl 10 YPaBHEHUIO
XUMHUYECKON pPeaKIMK C OTIOPOH Ha allTOPUTM;

ClleIoBaThlIpaBUjaM  IOJb30BAaHUS ~ XMMHUYECKOW MHOCyAoM M J1abOpaTOpHBIM
o0opynoBaHueM, a Takke TMpaBuiIaM OOpalleHusi C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKLMSAMU IO BBIIOJIHEHUIO J1a0OpaTOPHBIX XUMHYECKHUX OIBITOB [0 TMOJYYEHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIIEKUCIIOTo ra3a);

IIPOBOAUTDH PEAKUU, MOATBEPHKAAIOIINE KaYECTBEHHBI COCTAB Pa3IMUHBIX BEIIECTB:

pacmo3HaBaTh ONBITHBIM MYTEM XJIOpUA- OpoMua-, HoauA-, KapOoHart-, d¢ocdart-,
CHWJIMKAT-, Cylb(aT-, TMJIPOKCHI-UOHbI, KaTHOHbl aMMOHMSI U HOHBI M3yYEHHBIX METAaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX pacCTBOpaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTEIBLHOW JEATEIbHOCTH — aHaJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBISIBICHUE NPUUMHHO-CIIEACTBEHHBIX CBS3€H — JUIs
V3yYEHHS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIHIL;

€CTECTBEHHO-HAyUHbIe METO/Ibl MO3HAHMs — HAOJIOJIeHHEe, U3MEPEHUE, MOEIHPOBAHNE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBII).
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HOPMbI OHEHUBAHUSA

OuennBaHue pe3yJibTaTOB 00y4eHH s 10 XUMUM

OueHnBaHue yCTHOTO OTBETA

OneHka «5»:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHUH U3YUYEHHBIX TEOPHIL;

- Marepual  M3J0XKEH B  OMNpPENEJICHHONW  JIOTUYECKOW  IOCIIeN0BaTeNbHOCTH,
JTUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSATEIbHBIM.

Ouenka «4»:

- OTBET IOJIHBIN U NMPaBUJIbHBIN HA CHOBAaHUH U3yYCHHBIX TEOPUIA;

- Marepuay HU3JI0KEH B OMNPEIETCHHON JOTMYECKOW MOCIIEeOBATEILHOCTH, IPH 3TOM
JIOTIYILIEHBI JIBe-TPU HECYIIECTBEHHBIE OIIMOKHU, UCTIPABICHHBIE IO TPEOO BAaHUIO YUUTEJIS.

Ouenka «3»:

- OTBET MOJIHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIMOKA HIIM OTBET HEMOJIHBIMH,
HECBSI3HBIM.

OrneHKa «2»:

- TIpH OTBETE OOHAPYKEHO HEMOHMMAHHE yYaIIMMCSI OCHOBHOTO COJIEp)KaHUsl y4eOHOTO
MaTepuaia WId JOMYIICHbI CYIECTBEHHbIE OMUOKH, KOTOpBIE y4a IIHCS HE MOXET UCIPABUTh
P HABOSIIHUX BOIIPOCAX YUHUTENS, OTCYTCTBHE OTBETA.

4.6.2. OueHka dKCIePUMEHTAJBHBIX YMeHHUit

- OnieHka cTaBUTCS HA OCHOBAHHMH HAOJIOICHMS 32 YUalIUMHUCSA U MMUCbMEHHOTO OTYEeTa 3a
paborty.

Orenka «5»:

- paboTa BHINIOJHEHA MOJHOCTHIO U MPABWIBHO, ClIEJaHbl MPaBUIIbHBIE HAOMIOECHUS U
BEIBO/IBI,

- SKCHEPUMEHT OCYIIECTBJICH IO IJIaHy C Y4ETOM TEXHUKHU Oe30MacHOCTH U TPaBUI
paboTHI ¢ BEIECTBAMU U 000PYI0BAHUEM;

- TPOSIBJICHBI OPraHU3alMOHHO-TPYAOBBIE YMEHHS, TIOIICPKUBAIOTCS YUCTOTA paboyero
MecCTa U TOPAJIOK (Ha CTOJIe, SKOHOMHO MCTIOIb3YIOTCSI PEaKTHBBI).

Ouenka «4»:

- paboTa BBINMOJIHEHA MPABWIBHO, CJEJIaHbl MPABWILHBIC HAOIIOACHHUS W BBIBOJBI, HO
MIPU 9TOM SKCIIEPUMEHT MPOBEJIEH HE TOJHOCTHIO MU JOMYIICHBI HECYIIECTBEHHBIE OITUOKU B
paboTe ¢ BelecTBaMu U 000pyI0BaHUEM.

Ouenka «3»:

- paboTa BBIMOJHEHA TMPABWIHBHO HE MEHEe 4YeM HAroJOBUHY WM JIOMYIIEHA
CyIIIeCTBEHHasl OmHOKa B XOJIe IKCHEPUMEHTa B OOBSICHEHHU, B OPOpPMIIEHHU pPabOTH, B
cOOIOZICHUM TPAaBUJI TEXHUKU O€30IaCHOCTH Ha paboTe ¢ BelleCcTBaMU U 000pPYHOBaHUEM,
KOTOpasi UCTIPABISAETCS 1O TPEOOBAHUIO YUUTETIS.

Orenka «2»:

- JomymieHbl nBe (U Ooree) CYIIECTBEHHbIE OMIMOKM B XOJAE: OKCIEPHUMEHTa, B
00bsICHEHUH, B OhOpMIIeHHH PAOOThI, B COOJIOJEHUM TPABWJI TEXHUKU 0O€3 OMACHOCTH IMpHU
paboTe c BemecTBaMu U 00OpPYTOBAaHUEM, KOTOPbBIE yUalHiCs HE MOXET UCHPAaBUThH JIaXke MO
TpeOOBaHUIO YUUTEIS;

- paboTa He BBHIMOJIHEHA, y YYalerocsi OTCYTCTBYET KCIIEPUMEHTAIbHBIE YMEHHUS.

4.6.3. Ouenka ymeHu#l peliaTh pacyeTHble 3aJa4u

Ouenka «5»:

- B JIOTUYECKOM PACCYXKJICHUH U PEIICHUH HET OITMOOK, 3ajava pernieHa paiuoHaIbHbIM
CII0COO0OM;

OneHka «4»:

- B JIOTUYECKOM pACCYKJECHUU U PEIICHHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa HepalMOHAIbHBIM CIOCOOOM, WM JOMyIIeHO He Oojee ABYX HECYIIECTBEHHBIX
OIINOOK.

Orenka «3»:

- B JIOTUYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIECTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacueTax.



Ouenka «2»:

- IMEEeTCs CYIICCTBEHHBIE OMIMOKU B JIOTHYECKOM PACCY)KJICHHH U B PEIICHHH.

- OTCYTCTBHE OTBETA Ha 3aJIaHUE.

4.6.4. OuneHka NUCbMEHHBIX KOHTPOJIbHBIX padoT

Ouenka «5»:

- OTBET IMOJIHBIA U TPAaBWIbHBIA, BO3MO)KHA HECYIIIECTBCHHAs OITHOKA.

Ouenka «4»:

- OTBET HETIOJIHBIA WK JONYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OITUOOK.

Ouenka «3»:

- paboTa BBHIOJIHEHA HE MEHEE YeM HAIlOJIOBHHY, JOIYIIEHA OJHA CYIIECTBEH Has
OmMOKa U MPU ITOM JIBE-TPU HECYIIIECTBEHHBIC.

OneHKa «2»:

- paboTa BBIIOJIHEHA MEHBIIE YEM HAMOJOBUHY WU COJEPKUT HECKOIBKO
CYIIECTBEHHBIX OIIUOOK.

- paboTa He BBHINIOJIHEHA.

[Tpu oreHKe BBIMOJHEHUS] TUCHBMEHHOW KOHTPOJIBHOM pabOThl HEOOXOAMMO YYUTHIBATH
TpeGoBaHuUs eMHOTO OpPorpahuIeckoro pekuma.



