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MNOACHUTEJIBHAA 3AIIUCKA

— PaGouas mporpamma mo anredpe st 00yJaroImUXCs ¢ 3aIePKKOU TICUXUIECKOTO
paszButus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 00I1IeTO 00pa30BaHMs MOJATOTOBICHA Ha OCHOBE
®enepanpHoro 3akona PO ot 29.12.2012 roga Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanun», npukaza MunuctepcTBa oopazoanust 1 Hayku PD ot 17.12.2010 r. Ne 1897 «O06
YTBEPKJACHUU W BBEJICHUU JeHCTBUE (heepalbHOrO TOCYJapCTBEHHOT0 00IIe00pa30BaTeIbHOTO

DT PN TS8O0

O01mas xapakTepucTuKa y4eOHOro npeamera « XuMus)

c YueOHbIi npeaMeT «XHUMHUS» BXOAUT B IMpEeIMETHYIO o0nacth «EcTecTBeHHOHAy4YHBIE
HpeaMeTb». B cucreMe ecTecTBEeHHOHAy4HOro 0o0pa3oBaHMs XUMMs Kak Y4eOHBIH Ipeamer
BAHMMAET BaKHOE MECTO B TO3HAHUH 3aKOHOB ITPUPO/IbI, (HOPMUPOBAHUN HAYYHON KAPTUHBI MUDA,
BO3/IaHMM OCHOBBI XMMHYECKHMX 3HaHUM, HEOOXOOUMBIX JJIsI NOBCEAHEBHOM >KHU3HHU, HAaBBIKOB
BIIOPOBOTO M OE€301MacHOr0 JJISl YelIOBeKa M OKPY)KAIoIIeH ero cpeasl o0pasa >KU3HHU, a TaKXKe B
BOCIIMTAaHUHU DKOJIOTHYECKOMN KYJIbTYPBI.

r VYcnemHocT H3y4eHMs] XUMHUHU CBSI3aHa C  OBJIQJICHUEM XUMHUYECKUM  SI3BIKOM,
000IIO/IEeHHEM TpaBUJ Oe30macHOil paboThl HpPU BBIMOJHEHHMM XUMHMYECKOTO 3KCIEPUMEHTA,
OCO3HAaHWEM MHOTOYHCJIEHHBIX CBSI3€H XUMUU C IPYTUMHU MIPEAMETaMHU HIKOJIBHOTO Kypca.

0 [IporpamMma BkimO4aeT B ceOsi OCHOBBI HEOpPraHWYecKoW XuMuu. [TaBHOW wuaeeit
fiporpaMMel SIBIISIETCS CO37jaHNE 0230BOr0 KOMILJIEKCA OTMIOPHBIX 3HAHUM 110 XUMUH, BHIPAKEHHBIX
Bl GopMe, COOTBETCTBYIOILEH BO3pacTy OOydalomuxcd M HUX OCOObIM 00pa30BaTEIbHBIM
BOTPEOHOCTSIM.

r B copepxaHum [JAHHOrO Kypca IPEICTaBICHBl OCHOBOIIOJIAralOUIMEe XHMHUYECKHE
DEOpPETUUECKHE 3HAHUS, BKIIOYAIOIINE H3YYeHNE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMS, MPOTHO3UPOBAHUE CBOMCTB BEILECTB, MCCIEI0BAHUE 3aKOHOMEPHOCTEN
BUMHYECKUX NpPEBpalleHUH M TMyTeld ympaBieHUs HMH B IEJIAX IOJy4eHHs] BEIIECTB U
fraTepuanos.

p TeopeTuueckyl0o OCHOBY M3yU€HHUSI HEOPraHWYeCKOM XHMMHU COCTaBJISIET aTOMHO-
MOJIEKYJIsIpHOE yueHue, [lepuonndeckuii 3akon [[.J. MenneneeBa ¢ KpaTKUMH CBEJEHUAMH O
BTPOEHUHU aToMa, BHUJAX XHUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSAX MPOTEKaHHsI XUMHYECKHX
PEAKLIHA.

B B wu3yueHum Kypca 3HAUMTENbHAs POJIb OTBOAMUTCA XUMHUYECKOMY DKCIEPUMEHTY:
APOBEJICHUIO MPAKTHUECKUX M J1a0OpaTOPHBIX paboT, OMUCAHUIO PE3yJIbTaTOB YYEHHYECKOTO
BKCTICPUMEHTA, COOJTFOICHUIO HOPM M MPaBUJl 0€301acHO pab0Thl B XUMUYECKOH J1ab0OpaTOpPHH.
u Peanuzanus naHHO#M mporpamMmsl B nporecce o0ydeHus No3BoiIMUT odyydatonmes ¢ 311P
JCBOUTH KJIIOYEBBIE XMMUYECKHE KOMIIETEHIIMY U ITOHATH POJIb U 3HAYEHUE XMMHUH CPEIU IPYIUX
HayK O IPUPOJIE.

N3yuenne xumum CcrmocoOCTByeT (OPMHUPOBAHHIO Yy OOYYAIOIIMXCS HAYYHOTO
{1MpoBO33peHNs, OCBOCHUIO OOLICHAYYHBIX METOMOB (HaOIOJCHUE, U3MEPCHUE, YKCIIEPUMEHT,
$10/I€JIMPOBAHUE), OCBOCHUIO IMPAKTUYECKOTO NMPUMEHEHUS Hay4yHbIX 3HAaHUI, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBA3SIX € mnpeameramu «Okpyxawomuid Mupy, «®Dusuka», «buonorus»,
ul'eorpadus», «Marematnka» U (GOpPMHUPYET KOMIIETEHLIMH, HEOOXOAUMBIE Ui MPOJOJIKEHUS
80pa30BaHus B 00JIACTH €CTECTBEHHBIX HaYK.
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W3ydyeHne XMMHUU CIIOCOOCTBYET pa3BUTHIO y oOyuatomuxcs ¢ 3I1P mpoctpaHcTBeHHOrO
BOOOpa)keHUs, (PYHKIMOHAJIBHON TI'PaMOTHOCTH, YMEHHUS BOCIPUHUMATh U KPUTHYECKU
aHaAJIM3UPOBaTh MH(POPMALIMIO, IPEACTABICHHYIO B pa3IMyHbIX (popMax. 3HAYMMOCTh IpEeAMETa
JUTSl Pa3BUTHS KU3HEHHOW KomIieTeHIInu oOydaroruxcs ¢ 3I1P 3akimogaeTcss B yCBOGHUH OCHOBBI
XMMHUYECKHX 3HaHUM, HEOOXOMUMBIX JUIS TOBCEIHEBHOM JKHM3HU; HABBIKOB 3J0pPOBOTO H
0e30macHOro JJisi 4YeloBeKa M OKpyXKalolled ero cpeasl oOpa3a >KHU3HM;, (DOpMHUpPOBAHUU
3KOJIOTUYECKOU KYJIBTYPHI.

[Iporpamma oTpaxaer cojepkaHHe OOy4EHUs HpeaMeTy «XUMHS» C Yy4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOyuatomuxcs ¢ 3[IP. Onagenune ydeOHBIM MPEAMETOM
«XuMuUs» TIPEACTABIAET ONMPEACIICHHYIO TPYAHOCTh s oOydarommxces ¢ 3[IP. Oto cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTENIFHOW JIESTEIbHOCTH, NEPUOJUYECKUMHU KOJICOAHUSAMH BHHMAaHUS,
MajlblM O0BEMOM IIAMATH, HEJOCTATOYHOCTHIO OOILEro 3amaca 3HaHWHA, MOHMKEHHBIM
MI03HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 Pa3BUTHSL.

Jlis mpeonosieHust TpPyAHOCTEN B M3y4EHUH y4eOHOro mpeameTa «XuMus» Heodxoanma
ajanraiys ooObeMa U XxapakTepa ydeOHOro MaTepuaia K o3HaBaTeIbHbIM BO3MOXKHOCTSIM JTaHHOH
KaTeropun OO0y4YarolIUXCs, Y4eT HMX OCOOCHHOCTEW pa3BUTHUSA: HCIOJIb30BAHHE AalrOPUTMOB,
BHYTPUIIPEAMETHBIX M MEXIPEAMETHBIX CBS3€H, ITOCTENIEHHOE YCIOXHEHHE H3y4aeMoro
MaTepuana.

IIpy n3yyeHnn XMMHUN HEOOXOAMMO OCYIIECTBIATh B3aUMOJICHCTBUE HA MOJUCEHCOPHOU
OCHOBE.

Teopernueckuid marTepuan pPEKOMEHAYETCS M3y4aTb B MPOLECCE IMPAKTUYECKOMN
NeSTeTbHOCTH. BO3MOXXHO BBIJEJIEHHE OTIENIBHBIX YPOKOB Ha peEIIeHHE 3aJady B CBS3H CO
CJIOKHOCTBIO aHaiu3a Tekcta odyuatonumucs ¢ 3[1P. Oprannyeckoe eMHCTBO NMPAKTUYECKON U
MBICIMTEIbHON JEATENbHOCTH OOyJarolMXCsl Ha YpOKaX XHMHUHU CIIOCOOCTBYET NMPOYHOMY H
OCO3HAaHHOMY YCBOECHMIO 0a3HMCHBIX XMMHUYECKUX 3HaHUN M ymeHHil. Ocoboe BHHMaHUE INpHU
U3YYEHUM XUMHM YAETSACTCS H3YYEHHUIO «CKBO3HBIX» IMOHATHUH W (OPMUPOBAHHMIO HABBIKA
CTPYKTYpUpPOBaHHUS MaTepHana.

Lesn u 3aga4m U3ydyeHus: yueOHOro mpeameTa « XuMus»

Obwue yenu n3ydeHus ydyeOHoro mnpeamera «Xumus» mpenacrasieHsl B [IpumepHoit
paboueil mporpaMmMe OCHOBHOTO 0011ero ooOpa3oBanus. OHM aKTyaJIU3UPOBAHbI C YIETOM HOBBIX
MPUOPUTETOB B CHUCTEME OCHOBHOTO 00mIero o0pa3oBaHWs, HANpPaBICHHOCTH OOYYeHHUS Ha
pasBUTHE M CaMOpa3BUTHE JIMYHOCTH, (OpPMHUpOBaHUE €€ HMHTEIEKTa M OOIIel KyJIbTYpBI.
OO0ydeHre yMEHHIO YYUTBHCS U MPOAOKATH CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOSIIEE
BpeMsI ABJISIETCS OJTHOW M3 BaKHEHIINX (DYHKIMHA y4eOHBIX MPEAMETOB, B TOM UUCIIE U «XUMUN.

Jnst obyuaromuxcst ¢ 3P, Tak ke, Kak ¥ 11 HOpPMaTUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOUIMX OCHOBHYIO 00pa3oBaTelbHYI Mporpammy, JIOMHUHHpYIOIIEE 3HAaYCHHE
MPUOOPETAIOT TaKUE Yeu, Kak:

* (opMHpPOBAHUE HUHTEUIEKTYaJbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOSITEJIBHOMY TPUHSATUIO PpELICHUH, CHOCOOHOW aJanTHpOBaThC K OBICTPO
MEHSIOIUMCS YCIIOBHSIM JKU3HH;

" HanpaBJIEHHOCTh OOy4eHHs Ha CHUCTEMAaTHUYECKOe MpPHOOIIEHHE Yydaluxcs K
CaMOCTOSITEJIbHOM TIO3HABATEIbHON JESATENBHOCTH, HAyYHBIM U NPAKTUYECKUM METOAaM
MO3HAHUSA, (OPMHUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

* o0ecneyeHHe YCIIOBHi, CIOCOOCTBYIOIIUX TPHOOPETEHHIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HON [EeATENbHOCTH, IIO3HAHUS M CaMOIIO3HAHMA, KIIOYEBBIX HABBIKOB
(KJIrOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAJIBHOE 3HAYEHUE ISl PA3JIMYHBIX BUJIOB
JeSTENIbHOCTH;

* (opMHpOBaHHE YMEHHMH OOBSICHATH M OLEHHUBATh SIBICHHUS OKPY)KAIOLIET0O MHUpa Ha
OCHOBAHUU 3HAHUH U ONBITA, TOJYYEHHBIX IIPU U3YYEHUU XUMUH;

* (opMHpOBaHUE y OOYUYAIONIMXCA T'YMAaHUCTUYECKUX OTHOIICHHA, MOHUMAHUS [IEHHOCTH
XMUMUYECKUX 3HAHUH JJ1s1 BBIPAOOTKH HKOJIOTHYECKH L[€1eCO00Pa3HOro MOBEAECHUS B ObITY



U TPYIOBOM JEATENIbHOCTH B IENAX COXPAHEHHUs CBOETO 3/I0pOBbSl U OKpYKaloOIIei

MIPUPOJHON CPENBL;

" pa3BUTHE MOTUBAIMH K 00YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHMsI 00I11€4€TI0BEYECKUX IEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOODPY
npoduis ¥ HaPaBJICHHOCTH AaJibHEHero o0y4eHusl.

Kypc HampaBneH Ha pemeHue CIEAYIONHX 3a0ay, O0ECIeUMBAIONINX pean3aIlnio
JUYHOCTHO-OPUEHTHPOBAHHOTO M JESATEIBHOCTHOTO TOAXOJOB K OOYYEHHIO XHMHHU
obyyvaronuxcs ¢ 3[IP Ha ypoBHE OCHOBHOT'O 00IIIeTO 00pa30BaHMUS:

* (opMHUpOBaHME MEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX MPEICTABICHUI O BEIIECTBaX,
UX MPEBPAIICHUAX U IPAKTUYECKOM MPUMEHEHUH; OBJIa/ICHUE MOHSATUIHHBIM amlapaTtoM 1
CHUMBOJINYECKUM S3BIKOM XUMHUH;

" OCO3HaHWE€ OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMYECKOH HaykM Kak o0O0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUECKHUX TIPEBPALICHUNA HEOPTaHWYECKHX |
OpPraHMYECKHUX BELIECTB KaK OCHOBBI MHOTUX SIBIEHUI HMBOH M HEKUBOW NPHUPOIBL;
yriyOJieHHe MPECTaBICHU O MaTePHaIbHOM €IMHCTBE MHPAa;

" OBJIA/ICHUE OCHOBAMM XHUMHUYECKOW TI'PaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIW3UPOBaTh U
OOBEKTUBHO OIICHUBATh >KM3HEHHBIC CHUTYal[dH, CBS3aHHbIE C XHMHEH, HaBBIKAMHU
Oe3omacHOro oOpalleHHs C BEUIECTBAMH, HCIOJIb3YeMbIMH B IIOBCEAHEBHOM KHU3HH;
YMEHHEM aHAJIM3UPOBATh M TUIAHUPOBATH SKOJIOTMYECKH 0€30MacHOe MOBENEHUE B LENIX
COXpaHEHHUS 3710POBbs U OKPY’KaloIlel Cpeabl;

* (opMHpOBaHHWE YMEHHHA YCTAaHABIMBATH CBS3M MEXIy peajdbHO HaOMIOTaeMBbIMU
XUMHUYECKUMHU SIBJICHUSMHU U MPOLECCAMH, NMPOUCXOASIIUMH B MUKPOMHUpE, OOBSICHATH
NPUYHHBI MHOTOOOpa3usl BEIIECTB, 3aBUCMMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a
TaK)Ke 3aBUCHUMOCTb IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

* npuoOpeTeHHE OIbITa WCHOIB30BAaHUS PA3IUYHBIX METONOB H3YYEHHUS BEIIECTB,
HaOMIOZIEHU 3a UX [MPEBpAIlEHUSIMM MPU MPOBEIEHUM HECIOKHBIX XHMHUUYECKHUX
HKCIEPUMEHTOB C UCIIOJIb30BaHUEM J1JAOOPATOPHOTo 0OOPYI0BaHUS U PUOOPOB;

* (hopMHpOBaHUE MPEACTABICHUN O 3HAUCHUH XMMHUYECKON HAyKH U PELIEHUH COBPEMEHHBIX
OKOJIOTUYECKMX TpoOIeM, B TOM 4YHCIE€ B TPEAOTBPAIICHUH TEXHOTECHHBIX U
HKOJIOTHYECKHUX KaTacTpoo.

Oco0eHHOCTH 0TOOPA U aJanTalUK yueOHOTO MaTepHasa 1o XUuMHA

OOyuenne ydeOHOMY TMpenMeTy «XHMHA» HEOOXOJUMO CTPOUTh Ha CO3JIaHUH
ONTUMAJIFHBIX YCJIOBHH JJIsi YCBOGHHS TNPOrpaMMHOrO Mmarepuaia oOydaromumucs ¢ 3I1P.
Bosbiioe BHUMaHME JODKHO OBITH yAENeHO OTOOpY yueOHOro marepuaia B COOTBETCTBHU C
MPUHIIMIIOM JOCTYIHOCTH NpHU COXpaHeHHu oOmero 6azoBoro ypoBHs. OH JODKEH IO
COJICPXKAHUIO U 00beMy OBITh aAaNTUPOBAaHHBIM JJisi oOyuatomuxcs ¢ 3[IP B cooTBeTCTBHM € HX
0co0BIMU 00pa3zoBaTENbHBIMU TOTpeOHOCTSIMH. CienyeT OO0JerdyuTh OBJIAJEHUE MaTepuaIoM
oOyuaromumucst ¢ 3IIP mocpeacTBOM ero AeTanbHOTO OOBSCHEHHS C CHUCTEMAaTHUYECKUM
MTOBTOPOM, MHOTOKPATHOH TPEHHPOBKON B NMPHUMEHEHUH 3HAHWU C HCHOJIB30BAaHHEM IPHEMOB
QITOPUTMU3ALUHI U BU3YAJIBHBIX ONOP, O0YUYEHUS CTPYKTYPUPOBAHHUIO MaTepUaa.

bBoubiioe 3HaueHue 171 MOJHOLEHHOTO YCBOEHHs ydeOHOro MaTepuaga UMEeT oropa Ha
MEXIIPEIMETHbIC CBSI3M BONPOCOB, H3y4yaeMbIX B JaHHOM Kypce, C TakuMH Yy4eOHBIMHU
npeametaMu Kak «l'eorpadusy, «duzuka», «buomorus». [lo3Bossis paccMaTpuBaTh OJAWH U TOT
XKe y4eOHBI MaTepual C Pa3HbIX TOUYEK 3PEHHs, MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
JTy4lIEMY OCMBICIIEHHUIO, 00Jiee MPOYHOMY 3aKPEIJICHUIO MOJYYEHHBIX 3HAHUN U MPAKTHUYECKUX
YMEHHH.

ITpu moAroToBke K ypokam IpeaycMaTpuBaeTcss OpMHUpOBaHUE y 00yUarOIIUXCsl yMEHUH
aHaTU3UpOBaTh, CPaBHHMBATh, 00OOIIATh M3ydyaeMblil MaTepHal, IUIAHHUPOBATH IPEICTOSIIYIO
paboTy, OCyHIECTBIATh CaMOKOHTPoJIb. Heo0X0AMMO MOCTOSHHO ClEIUTh 3a IPaBUIIBHOCTBIO
pedeBoro odopMiIeHHS BhICKa3bIBaHU oOy4atoruxcs ¢ 311P.



B cBa3u ¢ ocoOeHHOCTAMH TIOBEACHHS U JAesdTenbHOCTH oOydaromuxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTAHM30BAHHOCTH) HEOOXOJMM CTPOXKAWIIMK KOHTPOJIb COOIIOACHUS
MIPAaBUJI TEXHUKHU O€30M1aCHOCTH IIPH MPOBEICHUH J1a00PaTOPHBIX pabOT B XMMUYECKOM KaOUHETe.

IIpumepnbie BuabI AesitejibHOCTH oOy4daromuxcs ¢ 3IIP, oOycnoBnenHbie 0cOOBIME
00pa30BaTEebHBIME MOTPEOHOCTAMH U 00ECIICUNBAOIINE OCMBICIIEHHOE OCBOCHHE COJIEPIKaHUU
o0pa3oBaHUs MO MpeaMETy «XUMUS»

Copnepxanne BUIOB JesTebHOCTH obydaromuxcs ¢ 3[1P Ha ypokax XuMuu orpeaensercs
HX 0COOBIMHU 00pa3oBaTeIbHBIMU OTPEOHOCTIMU. [ToMumo mmpoko ucnoiaszyembeix B OOITI OO0
00X I BCeX OOYyYarolIMXCs BHUIOB JEATEIBHOCTH CIIEAYeT YCUIUTHh BHUJIBI NEATEIHLHOCTH,
cnenuduUHble IS JaHHOM KaTeropuu oO0yyaroumxcs, sl 00ecredeHHs OCMBICIEHHOTO
OCBOGHHUS CoONepKaHUs O0Opa3oBaHUS 1O TPEIMETYy: YCHICHHE MPEeIMETHO-TIPAKTHIECKON
NESTENbHOCTH C AaKTUBU3AllMEeW CEHCOPHBIX CHCTEM; YepelOBaHUE BHJIOB JEATEIbHOCTH,
3aICUCTBYIOIIMX Pa3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHHUE MaTepuasa ¢ OIIOPO Ha aJlrOPUTM;
«TIOIIaroBOCTh» B U3YUYEHUH MaTepuasa; UCHOJIb30BAaHUE JOMOJHUTEIBHON BU3YalbHOU OMOPHI
(nmanel, 00pa3Iibl, CXeMBbl, MA0IOHBI, OIOpHBIE TabmuIBl). st passutus y ooyuarontuxcs ¢ 3[1P
yYMEHHMsI JAeNlaTh BBIBOJABI, (DOPMHPOBAHHUS IPAMOTHOTO PEUYEBOTO BHICKA3bIBAHUS HEOOXOAMMO
UCTIONIb30BaTh OMNOpHBIE cjoBa M kiume. Ocoboe BHUMaHUE CIEIyeT YACTUTh OOYyUeHHIO
CTPYKTYpUPOBAaHHIO MaTepuaja: COCTaBIIEHUE PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBIICHUE
TaOJIMII, COCTaBIeHHE KIacCU(UKAMU ¢ 0003HAYCHHBIMH OCHOBAHMUSAMU JUISI KJIacCU(DUKALUHU U
HATOJTHEHHE UX MPUMEpPaMHU U Jp.

IIpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas Jekcuka cooTBeTcTByeT OOIT OOO0.

Jnst obyuaromuxcst ¢ 3[1P cymecTBeHHBIME SIBISIOTCS PUEMBI PaOOTHI € JEKCHUYECKUM
MaTepuaaoM o npeamety. [IpoBoauTcs crienmanbHasi paboTa 1Mo BBEICHUIO B AKTUBHBIN CIIOBAPh
oOydaroluxcsi COOTBETCTBYIOUIEH TepMuHONOTMU. M3yuaeMble TEepMHUHBI BBOJSATCS Ha
TOJINCEHCOPHOM OCHOBE, 00s3aTelibHa BU3YyajbHas TOMAJEPKKA, aJTOPUTMBI pPabOTHI C
OTIpe/ICIIEHUEM, OMTIOPHBIE CXEMBI JJISl aKTyalu3allii TEPMUHOJIOTUH.

B cootBercTBUM ¢ DenmepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111ero 006pazoBaHusi ydeOHbIN npeaMeT «XUMHs» BXOIUT B MPEIMETHYIO 00JI1acTh
«EcTecTBEeHHOHAYYHBIC PEAMETBI» U SBJISETCS 0053aTEIBHBIM JJIS U3YUCHUS.

VY4eOHbIM MTaHOM Ha €€ u3yueHue oTBeeHO 136 yueOHBIX 4acoB — 0 2 4 B HEJIENIO B § U
9 Kylaccax COOTBETCTBEHHO.

Copepxanue yueOHOro mpenMera «XuMus», npeacraBieHHoe B [IpumepHoil paboueii
nporpamme, cootBerctByer ®I'OC OOO, paspaborano ¢ ydetom IlpumepHOl OCHOBHOM
o0pa3oBaTeNbHON MpPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs MO Yy4EOHOMY MPEAMETY
«XuMus», cooTBeTcTBYET [IpriMepHO#i aanTHPOBaHHOM OCHOBHOM 00pa30BaTeNIbHOM IporpaMMe
OCHOBHOT'0O 00111ero 00pazoBaHus 00y4aroIIHUXCsl € 3a7ePKKON ICUXUUECKOT0 Pa3BUTHUSI.

COJAEP)KAHUE YUYEBHOI'O IIPEIMETA «XUMMUSD»

8 KUIACC

IlepBoHauya/bHbIe XMMUYECKHE MOHATHUS

[Ipenmer xumun. Poav xumuu 6 ocusHu uenoeeka. Tena u BemectBa. PU3NYECKUE
CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEUIECTB. Xumus ¢ cucmeme Hayk. YAcThle BeECTBa
u cmecu. CrocoObl pasznenenus cmeceil. [IpaBuna GezomacHOro oOpalieHus ¢ BEIIECTBAMH U
n1abopaTopHbIM 000pynoBaHUEM. [loHAamue 0 Memooax no3sHaAHUs 8 XUMUU.

ATOMBI ¥ MOJIEKYJIBI. XUMUYECKHUE FTIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUYECKUX DJIEMEHTOB.
OtHocurenbHass aToMHas Mmacca. I[IpocTeie W ClOXKHBIE BeHIECTBA. ATOMHO-MOJICKYIISIPHOE
yUEHHUE.

Xumuueckass ¢dopmyna. BaleHTHOCTP aTOMOB XHMMHYECKHUX JJEMEHTOB. 3aKoH
nocmosincmea cocmasa eeujecms. OTHOCHUTENbHAsE MOJIEKYJspHas Mmacca. MaccoBas [0Js
XUMHUYECKOT0 JIEMEHTa B COCTUHEHHH.

Ou3NYEeCKUE U XUMHUYECKHUE SBIICHUS. XUMHUYEcKas peakuus. lIpu3Haku XuMHUECKHX
peakuuii. YpaBHEHMSI XHUMHYECKMX peakuuil. 3aKOH COXpPaHEHMs MacChl BEILIECTB.
Krnaccuukanuss XuMUYeCKUX peakiuii (COeTUHEHUS, pa3lIOKEHUs, 3aMEIICHHS, 00MEHA).



XUMUYECKHHA SKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IMOCY/IOH, ¢ MpaBHjIaMu paboThl B
naboparopun ¥ MpuéMamMu 0OpaIeHust ¢ JabopaTOPHBIM 00OPY/IOBAHUEM; H3yUYEHUE W OIMCAHNE
(U3NIECKUX CBOKCTB 00pa3lioB HEOPraHMUECKUX BEUIECTB; HaOMoqeHHe (pu3ruecKuX (TUIaBiIeHUE
BOCKa, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCALUs BOJIbI) U XMMUYECKHX
(ropeHue cBeuH, MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCJIOTON) SIBJICHUH,
HaOJIOZCHWE U OMNKCAHHE NMPHU3HAKOB MPOTEKAaHUS XMMHUYECKHX peakiuil (pasjiokeHHe caxapa,
B3aUMOJICHCTBHE CEPHOW KHCIOTHI C XJIOpHIOM Oapusi, pasznoxenue ruapokcuna meau (1) mpu
HarpeBaHWHW, B3aUMOJICHCTBUE >keje3a ¢ pactBopoM comu Menu (II));u3ydenme cmocoGoB
pazneneHus cmeceil (¢ TOMOIIBI0 MarHuTa, (HUIBTPOBAHHE, BbHINAPHBAHUE, JUCTUIUIAINSA,
xpomarorpadusi), MPOBEJCHNE OUUCTKHU MIOBAPEHHOM COJM; HAOIIOIEHHE U OMHCAaHUE Pe3yJIbTaTOB
IIPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl; CO3/1aHUE MOAEIEH MOJIEKYII
(mapocTepyKHEBBIX).

BaskHeiilmue npeacTaBuTe I HEOPraHNYECKHUX BelIECTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciaopoa — 3J€MEHT U IIPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mpupoje, Gu3NyecKue U XMMUYECKUe CBOICTBa. Peakuuu ropeHus
NPOCTBIX W CIOXKHBIX BemecTB. CrmocoObl TONYY4EeHHS KHUCIOpoJa B JIabopaTopuu  u
npomvinennocmu. Ilpumenenne kucnopoaa. ITonstue 06 okcuaax. Kpyropopor kucinopona B
npupoje. 0301 — aniiomponHas Moouukayus KUCiopood.

Tennoeou 3¢ghexm xumuueckou peakyuu, mepMOXUMUYECKUe YPAHeHus, HK30- U
SHAOTEPMHUUYECKHUE peaKUuu. Tonaueo: yeoiv u Memaw. 3azpssHeHue 6030yxd, YculeHue
NapHuK08020 3¢hghexma, paspyuieHue 030H08020 CIOAL.

Bopopon — snemeHt u mpocTtoe BemiecTBo. Haxokaenue Boaopoga B IpUpOJE,
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA (Ha IPUMEpPE B3aUMOJICHCTBUS C HEMETaNIaMH U OKCUAAMU
METaJIOB), IPUMEHEHUE, Cnocobbl nonyuenus. [IoHsITHE O KUCIOTaX U COJAX.

KonuuecTBo Bemiecta. Moinb. MossipHast Mmacca. 3akoH ABoraapo. MoJsipHbIif 00BEM ra3oB.
Pacuetst mo xumundeckoil ¢opmysne. Pacyersl MaccoBOM JOAM XMMHUYECKOrO DJEMEHTa B
COEIMHEHHH, KOJMYECTBA BEIECTBA, MOJSPHOM Macchl, MOJSIpPHOro oObeMa ra3o. Pacdérsl mo
XUMHYECKAM ypaBHEHUSIM.

Qusuueckue ceoticmeéa 600vi. Boma. Ee coctaB, cTpoeHHe M MOJEKyilbl. Boda kax
pacmeopumens. PacTBopbl. [lonamue 0 HacvlujenHblX U HeHacblueHHblx pacmeopax. [lonamue
pacmeopumocmu geujecms 8 6ode. Pacuer MaccoBOM J10JIM BEIIECTBA B pacTBOpe (IMpPOLIEHTHAs
KOHIeHTpauusi). MaccoBast [0 BellecTBa B pacTBOpe. Xumuyeckue c80Ucmea B800bl
(pasnodcenue, peakyuu ¢ Hampuem, OKCUOOM Katvyus, okcuoom cepwl (V) peakyuu ¢ memaniamu,
KUCTIOMHBIMU U OCHOBHbIMU OKcuoamu). [lonamue 06 ocnosanusix. Ponb pacmeopos é npupooe u
6 orcuznu uenoeexa. Kpyzoeopom 600wl 6 npupoode. 3arpsi3HeHHE MPUPOIHBIX BojA. OxpaHa U
OYHCTKA MPUPOJHBIX BOJI.

Baxueilimme kiacchl HEOPraHWYEeCKUX coeanHeHuil. Kimaccudukanus HeopraHMYecKHx
coenuHeHuit. OKcuIbpl: cocTaB, Kiaccudukanus (KUCIOTHBIE, OCHOBHBIEC, am@pomepHbie,
Heconeobpasytowue - Ha npumepe oxcuoa yenepooa (1) u oxcuoa azoma (11)), Homenxramypa.
Tlonyuenue u XuMUYECKHUE CBOMCTBA OKCHIOB (B3aUMOJCHCTBUE C BOJIOM, KHCIIOTAMU, IIIEJI0YaMH ).
OcnoBanwust. Kitaccudukaryst o0cHOBaHUHN: MIENOYN U HEPACTBOPUMEIE OCHOBaHMs. HoMeHkaTypa
ocHoBaHu#. dDusnueckue M XMMHUYECKHE CBOMCTBA OCHOBaHUU (B3aHMMOJCHCTBHE C OKCHUIAMU
HEMETAJJIOB, KUCIOTaMHU, COJIIMN). [lonyuenue ochosanuil.

Kucnotsr: coctas, knaccuduxaiys, HOMECHKIATypa, GU3NYECKUe U XUMUYECKUE CBOMCTBA
(B3auMozelicTBHE C METajulaMH, OCHOBHBIMHM OKCHJIaMH, OCHOBAHMSMH, COJIIMU, Ha IpPUMEpE
COJITHOM M CEpHOM KHCIIOT), cnocobwl noayuenus. Psn aktuBHocTH MetamioB H. H. bekerosa.
Comu (cpennHue): HOMEHKJIATYpa COJEH, cnocodwl nonywenusi, B3aUMOICHCTBHE COJEH C
MeTajlaMH, KACJIOTAMHU, IIEJI0OYaMU U COJISIMH, IPUMEHEHHUE.

[Tonarue 00 ampoTepHBIX TUAPOKCHIAX (HAa MPUMeEpEe LUHKA U ATIOMUHUSA). XUMUYECKUe
ceoticmea (83aumooelicmsue ¢ KUCIOMAMU U WeTOYaAMY, PA3NodceHue Npu HAZpesaHuu) u
nonyueHue.

['eneTnueckas CBsA3b MEXIy KJIaccaMM HEOPTraHWYECKHX COEJUMHEHUU. ['eHeTnueckue



PAIBL.

XUMUYECKUI HKCHNEPUMEHT: KaueCTBEHHOE OIpe/esieHHe COJep)KaHusl KHUCIOpoaa B
BO3/yX€; MMOJIyYCHHE U U3YUYEHHUE CBOMCTB KUCIOPO/a; HAOIIOACHNE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (mokapa); 03HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE HMX CBOMCTB; IMOJIyueHHE M H3y4eHHE CBOMCTB BOJOpOJA
(ropenue); HabOIeHHE 00PA31OB BEIIECTB KOJIMYECTBOM | MOJIb; UCCieI0BaHHE OCOOEHHOCTEN
pacTBOpEHUsI BEILIECTB C pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIEHHE PACTBOPOB C
onpeaeaeHHON MacCOBOM J10JI€l paCTBOPEHHOIO BELIECTBA; B3AMMOACHCTBHE BOJbI C METAJLIAMH
(HaTpueM u KanbIeM) (BO3MOXKHO UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); ONIPE/IENIEHUE PACTBOPOB
KHCIIOT M IIEJNOYed C IMOMOIIBI0 HMHIMKATOPOB; HCCIENOBaHHE OOpPa3IOB HEOPraHMYECKHX
BEIIECTB PA3UYHBIX KIJIACCOB; HAOIONEHHE W3MEHEHHs OKpPAacCKH HMHIMKATOPOB B PacTBOpax
KHUCJIOT U IIeJIoueii; n3ydeHue B3anmoaecteus okcuna meau(Il) ¢ pactBopom cepHOM KUCTOTHI,
KHCJIOT C METaJUIaMH, PEaKUMW HEWTpalIu3alUy; IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJTHOI'O METAJIIA IPYTUM U3 PACTBOPA COJIN; PEIICHHUE SKCIIEPUMEHTAIBHBIX 33724 110
TeMe «BakHelIne Ki1acChl HEOPraHUYECKUX COCUHEHUN.

IMepuoanyeckuii 3axon u llepuoanyeckasi cucremMa XumMudecKux jaemenrtos . U.
Menzaeseesa. CtpoeHue aToM0OB. XuMHu4ecKkasi cBsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[TepBbie MOMBITKH KJIaCCU(DUKAIIHI XUMUIECKUX d7IeMeHTOB. [IoHSTHE 0 TpyIIax CX0IHBIX
3JIEMEHTOB (IIIeJIOUHBIE U IIeJIOYHO3EMEbHbIE METaJLIbI, TaJIOTeHbl, HHEPTHBIE T'a3bl). Demenmel,
Komopule 0bpazyiom amgomephvie OKCUObL U SUOPOKCUODL.

[lepmonnuecknit  3akoH. Ilepuoamueckas  cucteMa  XMMHYECKHX  DJIEMEHTOB
1. . Menneneesa. Koporkonepuoanas u orunnonepuoonas hpopmsl Ilepuonndeckoil cucteMsl
xumuueckux saemeHToB JI. WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HMYECKH CMBICT
MOPSAJIKOBOTO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIIbI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX saep. Hszomonwvi. OnekTpoHbl. (CTpoeHue
AEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AIEMEHTOB [leproaudeckoil CUCTEMBI
J. 1. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOIO JJIEMEHTa [0 €ro IOJIOKEHUIO B
[lepnonnueckoii cucreme /. 1. Menneneesa.

3axonomepHOCmU UZMEHEHUs. CBOUCME DNIEMEHMO8 MANbIX NEPUOV08 U 2NABHBIX NOOZPYNN,
8 3aBUCUMOCIU OM AMOMHO20 (NOpA0K08020) Homepa 3nauenue I[lepuoouueckozo 3axona u
Ilepuoouueckoii cucmemvl XUMUYECKUX ]IeMEHMO8 01 passumus Hayku u npakmuxu. /]. Y.
Menoenees — yuénniii u paricOaHuH.

Xumuyeckass  cBsi3b.  KoBaneHTHass — (moysipHas W HEMOJSIpHAsi)  CBSI3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX dneMeHmos. VIOHHas CBS3b.

Crenenp  okucinenus. OKHUCIHUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTaHOBJIECHUSI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH HKCHEPUMEHT: HM3ydeHHE OOpa3llOB BEIIECTB METAJUIOB U HEMETAJUIOB;
B3aMMOJICHCTBUE TUAPOKCUIA IIUHKA C PAacTBOpPaMH KHCIOT U ILEJI0YEll; MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX pPeakiuil (TopeHue, peakiuu
Pa3JIOKEHUS, COCTUHECHHUS ).

MesknpeaMeTHbIe CBSI3H

Peanu3zanus MeXnpeaIMeTHBIX CBA3EH MpU U3yYEHUM XUMUHU B 8 KJIIACCE OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHNE KaK 00X €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHITHHA, SBISIOLNIUXCS
CUCTEMHBIMU JJIs1 OTJIENbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHATHS: HAy4YHBIA (akT, THIOTEe3a, TEOpHUs, 3aKOH,
aHalu3, CHHTE3, KJIacCH(PHKAINs, IEPUOAMYHOCTD, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHHE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusuka: Marepusi, aTroM, O3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYNa, JJIEKTPUYECKUN 3apsll, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BEJIUYMHBI, €AMHMIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3161, ComHIIE.



buonorus: porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruzapocdepa, MUHEpANbl, TOPHbIE MOPOJbL, IOJE3HBIE
HCKOIIa€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKas peaKIus

Ilepuoguueckuii  3akoH.  Ilepuommueckas  cuctemMa  XMMHUYECKMX  DJIEMEHTOB
. . MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB TEPBBIX TPEX NEPUOJOB, KajMs, KalblUsi M HUX COEIUHEHMH B COOTBETCTBUM C
T0JIOKEHHUEM 3JIEMEHTOB B lleproanueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHJbl XUMHUYECKOM CBSA3M. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3a8UCUMOCb CBOLUICE Beuiecmea om Muna KpUCMAiIu4eckou peuémrky u euod XUmMuieckou
CB3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB (MEXKAyHAapoaHas H
TpUBHAJIbHAs1). XHMMHMYECKHE CBOMICTBA BEILIECTB, OTHOCSAIIMXCS K pa3Id4HbIM KjaccaM
HEOPraHMYECKUX COCJUHEHUN, TeHETUUECKas CBA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanms XuMHYECKUX peakuii Mo pa3INYHbIM MpU3HAKaM (110 YUCITy ¥ COCTaBy
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ (}eKTy, MO H3MEHEHHIO CTeneHeil
OKHCJIEHUSI XUMHUUYECKUX AJIEMEHTOB, 110 00pamumMocmu, no yuacmuio Kamanuzamopa). IK30- U
SHIOTEPMHUUECKUE Peaklmu. Tepmoxumunueckue ypagHeHus.

Ionamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 oopamumbix U HeOOPAMUMBLX
xumuueckux peaxkyusax. llomamue o comocenuvix u ecemepozennvix peakyusx. llowsmue o
xumuyeckom pasnosecuu. CmeweHue Xxumuueckoeo pasnosecus. Paxkmopul, eausiowjue Ha
CKOPOCMb XUMUYECKOU PeaKyuu U NOJI0HCEHUE XUMULECKO20 PABHOBECUSL.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUHU, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBieHHWE YpPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopuss  DJIEKTPOIUTHYECKOM  JHUCCOLMALMU.  DJIEKTPOJIMTUYECKAs  JIUCCOLMALIMA.
DONEKTPOJIUTHl U HEINEeKTponuThl. KaTuoHsl, aHMOHBL. Mexanusm ouccoyuayuu eeujecms c
PAa3IUYHbLIMU 8UOamu xumudeckou ceéazu. Ilonamue o cmenenu ouccoyuayuu. CUIbHbBIE U clla0ble
AJIEKTPOJIUTHI.

Peakiun moHHOTO OOMeEHa. YCIIOBHS MPOTEKAaHUS pPeaKlUuii HOHHOro oOMeHa /10 KOHIA.
[lonHble M COKpAIIEHHBIE HOHHBIE YpPAaBHEHHWS peaknuil. XMMHYECKHE CBOWCTBA KHCIOT,
OCHOBaHUW W COJIEH B CBETE MPEICTaBICHHWI 00 3IeKTpoIuTHUecCKod muccormarmu. Cpena
pacTtBopa. KauecTBeHHbIE peakliii Ha KATHOHBI U aHUOHBI: XJIOPUA-, OpOMUA-, HOIUA-, CyIb(aT-
, kapOoHaT-, cwiuKaTr-, (ocdaT- aHHOHBL, THAPOKCHI-MOHBI; KAaTHOHBI aMMOHMS, MAarHus,
KaJIBIIMsI, alfOMuHUs, xkene3a (2+) u (3+), menu (2+), MMHKA, TPHUCYTCTBYIONIHUE B BOIHBIX
pacTBopax.

XVWMHUYECKUN JKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEIISIMU KPHUCTAIMYECKUX PEMIETOK
HEOPTraHWYECKUX BEIIECTB — METAJUIOB M HEMETaJUIOB (TpaduTa U ainMasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpusl); UCCIIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEaKIMK OT BO3ACUCTBUS
pa3nuuHBIX (DAaKTOPOB; MCCIEIOBAHHE HIICKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIECcCa
JUCCOIMAlU  KHUCJIOT, UIefoyel U cosiell (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEpPHAIIOB);
MPOBEJCHHUE OIBITOB, WIIIOCTPUPYIOUIMX TPU3HAKH TPOTEKAHUS pPEaKIMii HMOHHOrO OOMeHa
(obpa3oBaHue ocajKa, BbIZCNICHHE ra3a, 00pa30BaHKE BOJIbI); ONIBITOB, MILTIOCTPUPYIOLIUX TIPUMEPDI
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (TOpeHHEe, peakLUuu pPas3jIoKEHUs, COCIUHEHMS);
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IMOMONIbI0 KAaYeCTBEHHBIX PEaKIMil Ha HOHBIL;
pelIeHNE FKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeraibl M MX coeJUHEHUA

OOmiast xapakTtepucTuka TrajnoreHoB. OCOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTEpHbIC
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX BELIECTB — TraJOrEHOB.
XUMHUECKHE CBOICTBAa Ha MpuMepe XJiopa (B3aMMOJEWUCTBHE C METaUlaMH, HEMeTallaMu —
BOJOPOJIOM M KHCIOpPOJOM, wenouamu). Xiaopoogopon. CoyisiHas KHCIIOTa, XHUMHUYECKHE



CBOWCTBA, noayyeHue, IpUMEHEHUE. Jlelicmaue xa0pa u Xaiopogooopooa Ha OP2aHU3M 4el08eKd.
Baxnerimme X10puibl U UX HAX0XKICHUE B IPUPOJIE.

OOmrast xapaktepuctuka 37eMeHTOB VIA-rpymmel. OcOOEHHOCTH CTPOEHHS aTOMOB
KHCIIOpO/1a U cepbl. XapaKTEPHbIE CTETIEHNU OKHCIICHUS.

Ctpoenue u pusnueckue CBOUCTBA MIPOCTHIX BELIECTB — KUCIOPOAA U CEPhl. AJTIOTPOITHBIE
MOAM(UKAIMN KUCIOpOoJa M cepbl. XHUMHUYECKHE CBOMCTBa cepbl (B3aUMOJAEHCTBHE C
HemMemaniamu — BOJOPOJOM U KHUCIOPOJAOM, METAIUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnoti kuciomamu). CepoBOIOPOA;: CTPOEHHUE, PU3NYECKUE U XUMUUECKHE CBOMCTBA (KUCIOTHbBIE
U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI Cepbl KaK IMPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kucnoTa: pu3ndeckre 1 XuMUUIecKre cBorcTBa (obmue u cnenuduueckue). Conu cepHOit
KHCJIOTHI, KaUeCTBEHHAsl peakuus Ha cyinbdaT-uoH. CepHHUCTast KUCIOTA. XumuyecKue peakyuu,
Jledcawyue 8 OCHO8e NPOMbBLULIEHHO20 CNocoba noayueHus: cepHotl kuciomol. HaxoxaeHue cepsl u
e€ coenquHeHuil B ipupoze. [IpuMeHeHne cepsl U €€ COeTMHEHNH B OBITY U B IPOMBIIUIEHHOCTH.
Xumuyeckoe 3acpssHeHue OKpyscaroujel cpeovbl CoOeOUHeHUsMU cepbl (KUCTOmMHble 00HCOU,
3aepasHenue 8030yXa U 6000EM0O8), CHOCOObI €20 NPedOMEPAUeHUs.

OO6mras xapaktepucTuka 3jeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB a30Ta
u ¢ocdopa, XapaKTepHbIC CTEIICHU OKHCIICHUS.

A30T, pacmpocTpaHeHue B TpHUpoAe, ¢U3NYECKHEe U XUMHUYECKHE CBOWCTBa
(B3auMoIeiicTBIE ¢ MeTalIaMU U HEMETaJUTaMU - KUCJIOPOIOM U BoJopoaoM). KpyroBopot azora
B mpupojie. AMMHaK: U3NYECKUE U XUMHUYECKHe CBOWCTBA (OKHUCIICHHE, OCHOBHBIE CBOWCTBA
BOJIHOTO pAacTBOpa), noayuyeHue W mnpuMeHeHue. COMM aMMOHHUS: COCTaB, (U3HUYECKHE U
XUMHUYECKHE CBOWCTBa (pa3ioXkeHHe, B3aUMOJICHCTBHE CO IIeJ04YaMH), MPUMEHEHHUE.
KauecTtBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHCIOTa, € (Qu3nyeckre M XUMHUYECKHe
cBoiicTBa (00mIHMe U cneruduueckue), noayuerue. Hurparel (paznokeHue). A30THUCTas KACIOTA.
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHSI B Ka4eCTBE MUHEPAIIBHBIX YI00peHUH. Xumuueckoe
3a2psA3HeHue OKpydcaouell cpedvl COeOUHEHUAMU aA30ma (KUCIOMHble 00X4COU, 3acpsA3HeHue
6030yXa, NOYBbL U BOOOEMOB).

docdop, artomponusvie moouguxayuu gocghopa, duznyeckue 1 XUMUIECKUE CBONCTBA
(B3auMozeiicTBUE C MeTalllaMH, HEMETaJUIaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CepHOU
kucniomamu). Oxcun ¢ochopa (V), oprodochopHas kucnora: (U3NUECKHME U XUMHUYECKHUE
CBOICTBa, nonyuenue. Ilonamue o munepanbHulx y0oopenusax: Humpameol u hocpamoi. Ilonamue
0 KomnuekcHvlx yoobpenusax. O0Ias XapakTepucTHka 3meMeHToB [VA-rpynnsl. OcoGeHHOCTH
CTPOCHHUSI aTOMOB yIJIepoJa W KpeMHHS. BaJeHTHOCTh M XapakTepHBIE CTEIEHH OKHCIICHUS
aTOMOB yIyiepoia U KpeMHus. PacnpocTpaHeHue yriiepoga B NMPHUPOJE, XapaKTepHbIE CTEHNEHU
OKHCIICHHS.

VYraepon, amioTponHele Moaudukanmuu (rpadut, anMas), GuU3HUEcCKue U XUMHUYECKUE
CBOWCTBAa  TPOCTBIX  BeHIeCTB  (B3aWMOJEHCTBHE €  METauUlaMH,  HEMEeTaJIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHolU Kucromamu). Ancopouusi. Kpyrosopor yriepona B
npupoge. Oxcuapl yriepoga, WX (QHU3MUECKHE W XWMHUYECKHE CBOMCTBA, MOJyYCHHE
U IPUMEHEHHUE, JEeHCTBUE HAa OPraHU3M YeNOBEKa. JKojlo2uyecKue npoonemvl, CEA3aHHble C
oxcuoom yenepooa(lV), eunomesa enob6anbHo20 NOMeENIEHUs KIUMAma, NApHUKosvlll 3¢ gexm.
VYrosbHas KUCIO0TA U €€ COIH, UX PU3NIECKUE U XUMUYECKHE CBOMCTBA, noIyueHue U npuMeHeHue.
KauecTBennas peakuusi Ha kapOoHaT-MOHBI. Mcmonb30BaHue KapOOHATOB B OBITY, MEIMIIMHE,
MPOMBIIIJICHHOCTH U CEIIbCKOM XO3HCTBE.

OO6mwme npeacTaBiieHust 00 0COOCHHOCTSX COCTaBa M CTPOCHHS OPTaHUYECKUX COSTUHEHUI
yriepoja (Ha mpuMepe MeTaHa, STHIIeHa, 3TaHOoJIa, YKCYCHOM KHCIIOTHL. MX cocmag u xumuieckoe
cmpoenue. Knaccugurxayus opeanuveckux eewecms. lloHaTne 0 OHOJIOTMYECKH BaXKHBIX
BEIIECTBAX: KHpaX, OelKax, YriaeBoJaX — M HMX pPOJIM B JKU3HU ueloBeka. MamepuanvHoe
€0UHCMB0 OP2AHUYECKUX U HEOP2AHUYEeCKUX COeOUHEeHU.

Kpemuuii, ero ¢usznyueckue u XMMHUYECKHE CBONCTBA (HAa MPUMEpPE B3aUMOJICHCTBUS C
MeTaJlJlaMU U HeMeTaJlllaMu), nojyyeHue u npuMmenenue. Coeounenus KpemHus 6 npupooe. Obujue
npedcmasienuss 06 oxcude kpemuus(lV) u xpemnuesoii xuciome. Cunuxamol, ¢pusuuecxkue u



Xumudeckue ceolcmea, NoiyyeHue u npumeHenue 8 0bimy, nPOMbIULIEHHOCMU (8 MEOUYUHCKOL,
9NIeKMPOHHOU, CMPOUmMenvHot u op.). Baoicneliwue cmpoumenvhvlie Mamepuansl: Kepamuxd,
cmekno, yemenm, OemoH, owcene3obemon. Ilpobremvr  6e30nacHo20  UCNONBL308AHUS
CMPOUMETILHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUN JKCIIEPUMEHT: U3yueHHe 0O0pa3ll0OB HEOPraHWYECKHX BEIECTB, CBOMCTB
COJITHOM KHCJIOTHI; TIPOBEJACHUE KAYECTBEHHBIX PEAKIIUA Ha XJIOPUA-MOHBI U HaOIIOJeHUE
MPU3HAKOB HX TMPOTEKAHUS; OMBITHI, OTpa)karonue (U3NUECKHEe M XHUMHYECKHE CBOWCTBA
TaJIOT€HOB U UX COEIWHEHUH (BO3MOXKHO MCIIOJIb30BAaHUE BUAEOMATEPUAIIOB); O3HAKOMIICHUE C
oOpa3iaMu XJOpUA0B (TaJOre€HUIOB); O3HAKOMIICHHE ¢ 00pa3laMu Cephl M €€ COCAMHCHUSIMHU
(BO3MOYKHO HCITOJIb30BAHHE BHUICOMATEPHUAIIOB); HAOMIOJEHUE TpoIlecca OOYrIMBaHUS caxapa
1oJ, JACHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTHI; HM3y4YEHHE XMMHUYECKUX CBOMCTB
pa30aBIEeHHOW CEPHOM KHCIOTHI, TMPOBEJCHHE KAueCTBEHHOW peakiuu Ha CyiabhaT-uoH M
HaOJIO/ICHHE TpHU3HAKa €€ MPOTEKaHWs; O3HAKOMJICHHE C (M3MYECKHMH CBOWCTBAMHU a30Ta,
(dhocdopa u ux coemuHEHHH (BO3MOXKHO HCTIOIB30BaHNE BUIACOMATEPHAIIOB), 00pa3iiaMu a30THBIX
u QochopHbIXx yHOOpeHUH; TOTyuyeHHWE aMMHAaKa W H3yYE€HHE €ro CBOMHCTB; MPOBEACHHE
KaueCTBEHHBIX peaKIiii Ha HOH aMMOHUSA U (pochaT-noH U U3yuyeHHe IPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICIICTBUE KOHIIECHTPUPOBAHHON a30THOW KHMCIOTHI C MEJBIO (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMAaTEpPUANIOB); M3yYeHHUE MOJeNeld KPHUCTAJUIMYEeCKHX pemiéTok anmasza, rpadura;
03HAKOMJICHHE C IPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM H
YCTPOWCTBOM MPOTUBOra3a; MOJIy4YEHHUE YIIIEKUCIIOTO ra3a U U3y4YeHHe €ro CBOMCTB; IPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT- M CWIIMKAT-HOHBI U U3YUCHHUE TIPU3HAKOB UX MPOTCKAHMUS;
03HAaKOMJIEHHE C MPOAYKIMEN CHIMKATHON MPOMBIIIIEHHOCTH; PELIEHUE SKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BakHelmme HeMeTauibl U UX COCTUHEHUS».

MeTa/uibl M UX COeTUHEHUS

OO0miasi xapakTepUCTUKA XUMHYECKHX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHMU WX
noJioxkeHus B [lepuonndeckoil cucreme xumuueckux amneMeHToB Jl. . MeneneeBa u ctpoeHust
atoMoB. CTpoeHne MeTauioB. MeTaminueckass CBsI3b M MeETa/NIMUecKas KpHUCTaIM4ecKas
peméTKa. DJIEKTPOXUMUYECKUN PAl HampsokeHUd MetauioB. DHU3MYECKHME W XUMHUYECKHE
CBOMCTBa METaIOB (B3aMMOJICHCTBHE C KHUCIOPOIOM, BOJOH, kucioramu). Obwue cnocobdwl
nonyuenus memannos. llonamue o Koppo3uu mMemanios, 0OCHOBHble CNOCOObl 3aUujumel UX OmM
kopposuu. Cnuasvl (cmanb, uyeyH, OOPANOMUHUL, OpPOH3a) U UX NpuUMeHeHue 6 Obimy U
NPOMBIUIEHHOCTIU.

[Ilenounsie MeTaiuIbl: MoOJIOkKEHKE B [lepronnueckon cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa; ctpoeHue atroMoB. Haxoxxnenue B mpupoje. PU3MYECKUE U XUMHUYECKHUE
CBOMCTBa (Ha mpuMmepe HaTpus U Kayus). OKCUAbl U TUAPOKCHUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUII.

[IlenouyHo3eMenbHbIE METAUIBI MArHUM W KaJbLUU: moyiokeHue B [lepuoanueckon
cucreMe xumudeckux sneMeHToB J[. M. MenneneeBa; cTpoeHME MX aTOMOB; HAaXOX/ICHHE B
npupozae. Ouznueckne U XUMUYECKHE CBOMCTBA MAarHus M Kajablusd. BakHedume coeauHEHHs
KaJIbIHsl (OKCHJI, TUAPOKCH]I, COJIN). KECMKOCMb 8000l U CNOCOOBL €€ YCMPAHEHUSL.

Antomunuii: nonoxenue B Ilepuoguueckoil cucreme XuMHUYecKux snemeHtoB /Jl. WM.
MeneneeBa; cTpoeHUE aTOMa; HaXOoXAeHHe B npupoae. Ousznyeckne U XMMHYECKHUE CBOWCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMHHHUS.

XKenezo: mnonoxenue B Ilepmonuueckoil cucTeMe  XUMHMYECKHMX  3JIEMEHTOB
. 1. MenneneeBa; CTpOCHHME aTOMa; HaxoKAeHHe B Inpupone. dusmyeckne M XUMHUYECKHE
CBOICTBa jkeJe3a (B3auMO/CHCTBHE ¢ METaJUIaMH, KUCIIOTaMH U COISIMH). OKCHIIbI, THAPOKCUIBI
u conu xene3a(ll) u xenesza(Ill): cocras, cBoiicTBa U noryuenue.

XUMUYECKUH JKCIEPUMEHT: O3HAKOMIJIGHHE C oOpa3llaMd METaIOB U CIUIaBOB, HX
(U3MYEeCKUMH  CBOWCTBAMHU; W3y4CHHE PE3yJIbTaTOB KOPPO3HH METALIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BUAECOMATEPHATIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA KaJbIUs U HATpUs
C BOJIOM (BO3MO’KHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB); UCCIICIOBAHNUE CBOMCTB >KECTKOM BOIBI;
mpolecca TOpPeHHs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJNIB30BAHUE BHJIEOMATEPHAIIOB);



MPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX PEAKIINI Ha NOHBI (MarHus, KaabIus, alFOMUHUS, INHKA,
xene3a(ll) u xeneza(lll), mequ(Il)); HabmroieHrE U ONTMCAHKE TTPOLIECCOB OKPAITMBAHMS TIJTAMEHHU
MOHAMU HATPHs, KK U KaJIbIHs (BOZMOXKHO HCIIOJIb30BAaHIE BHJICOMATEPUAIIOB); UCCIIEI0OBAaHHE
aM(pOTEepHbIX  CBOWMCTB THJIPOKCHAA AQIIOMMHHUS W TUOPOKCHIA IIMHKA; peIlIeHue
IKCIIEPUMEHTANLHBIX 33724 10 TeMe «BakHel e MeTambl U UX COSMHCHUS.

Xumusa u okpyscarowan cpeoa

Hoevle mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6 nosceOHe6HOU HCU3HU
yenogexa. Xumus u 30oposve. bezonacnoe ucnonvzosanue gewyecme u XUMU4eCKUx peakyuu 6
ovimy. Ilepsas nomowp npu xumuueckux oogcoz2ax u ompasneHusx. OCHO8bI 3KOI02UYECKOU
epamomuocmu. Xumuueckoe 3azcps3HeHue OKpyxcaowelu cpeovl (npedeibHas 00nycmumas
KoHyenmpayus gewecms — I/[K). Ponb xumuu 8 pewienuu 3K0102uyeckux npoodem.

Ipupoonvie ucmounuxu y2neeo0opooos (y2oib, NpuUpooHslil 2as, Heghms), NPOOYKmMbL UX
nepepabomxu, ux poisb 8 66imy U NPOMbIULIEHHOCU.

Xumuueckuil sxcnepumenm: uzyueHue oopazyoe Mamepuaios (Cmekio, Cniaebl Memaiios,
noaumMepHvlie Mamepuasl).

MexnpeaMeTHble CBA3H

Peanuzanus MeXnpeaMeTHBIX CBA3EH MpHU U3y4YEHUH XUMHH B 9 KJIacce OCYIIECTBIISIETCS
Yyepe3 UCTI0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATHH, TaK U IOHATHH, SABISIOMINXCS
CUCTEMHBIMU JJIs1 OTJICJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-Hay4HbIE TMOHSATHA: HAaydyHBId (DakT, TUIIOTE3a, 3aKOH, Teopus,
aHaJIN3, CUHTE3, KJIaccu(uKaius, NepuoJMIHOCTb, HAOJI0IeHNE, SKCIIEPUMEHT, MO/ICIUPOBAHNE,
U3MEpEHUE, MOJIENb, IBJICHNE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MATEPHAIIBL.

@duszuka: Marepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUZA, H30TOIbI,
paZiMOaKTUBHOCTb, MOJIEKYNa, AJIEKTPUYECKUH 3apsil, MPOBOJHUKH, IOJIYIPOBOIHHUKH,
TUDIIEKTPUKHY, (POTOIJIEMEHT, BEIIEeCTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPHCTAIITMUECKAs PeIIETKA, CIUIaBbl, (PU3MYeCKue BEINIMHBI, €THHHILIBI
M3MEepeHus, KOCMHUUYECKOE MPOCTPAHCTBO, TUIaHEThI, 3BE3/b1, ColHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHBIE yI0OpEHUs,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHThI, TUTATENIbHBIEC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpandbl, TOPHBIE TOPOABI, IOJE3HBIC
HCKOIaeMblIe, TOIJIMBO, BOJHBIE PECYPCHI.

Bobino/siHeHHe MPaKTHYECKUX PadoT

[Tpu npoBeaeHNH MPAKTUYECKON pabOThI KAXk/IbIi €€ ATal BBIMTOJIHAETCS 00y4atomUMUCS
¢ 3IIP BMecTe ¢ yunTeneMm W MoJ €ro pykoBoJcTBOM. Ha nmocke 00si3aTenbHO BBIBEIIMBAIOTCS
MpaBJIa TEXHUKHU O€30MacHOCTH, COOTBETCTBYIOIINE JAHHOMY BUTY pabOThI, 1aeTcs MpaBUIbHAS
3anmuch (GOpMYT M yKa3blBaeTCs Ielb NpoBeneHus pabotel. [lpm HeoOXxomammocTh maercs
BU3YaJIbHBIN AJITOPUTM BBIMIOJIHEHUS 33/1aHUs. DTO CIOCOOCTBYET OCO3HAHUIO O0YYAIOIIMMHUCS
BBITTOJTHSAEMBIX JEUCTBUI U MOJTYYEHHOTO PE3YJIbTATA.

KOHTPOJIbHO-U3MepHUTeIbHble MATePUAIbI 10 XUMHUH

Jis opraHM3anuy MPOBEPKH, y4eTa M KOHTPOJISA 3HAHWUN OOYYaromUXCs MO MPEeIMETY
MIPEyCMOTPEHbl KOHTPOJIbHBIE PabOThI, CaMOCTOSITEIbHbIE pPAaOOTHI, 3a4eThl, MPAKTUYECKHE
paboTsl, TecTupoBanue. OQHUM M3 METOJIOB KOHTPOJSI PE3yabTaTOB O0YUEHHUSI 00YJArOIIUXCS C
3[IP sBnseTcss METOX MOJUBApPUATHUBHOIO HKCIPECC-TECTUPOBAHMS C KOHCTPYHPYEMBIMHU
oTBeTaMH. Ero OTIIMYMTENBHBIMH YepTaMH SBISIFOTCS OINEPAaTUBHOCTh, BBICOKAsl CTETEHBb
WHAVBUAYANIU3AIMH 3HAHUN, CPABHUTEIHHO Mallble 3aTpaThl BPEMEHU M TPyAa Ha MPOBEPKY
OTBETOB O0YUYaOIIHNXCA.

Jns  obyuarommxcss ¢ 3P Bo3MOXHO wu3MeHeHHe (OPMYIHMPOBKH 3aJaHUN  Ha
«TIOIIATOBYIO», — aJanTalus MpeniaraeMoro OoOyJaromeMycsi TeCTOBOro  (KOHTPOJBHO-
OLIEHOYHOI0) MaTepuaia: UCIOJb30BaHUE YCTHBIX M MHCBMEHHBIX HHCTPYKLUH, yIpoIeHHe
JUTMHHBIX CIIOKHBIX (OPMYJIMPOBOK MHCTPYKIMI, pPEIIeHHE C OMOpOH Ha alrOpHTM, oOpasell,
UCIOJIb30BaHUE CTIPaBOYHOM uH(popmaru. 113



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA YUEBHOI'O [IPEJIMETA «XUMWS» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

B nenom pesynbTaThl ocBoeHUs oOydarommmucs ¢ 3P yue6HOro mpemmera «XuMus»
JOJKHBI COBIIAJaTh C pe3ysibTaTaMU IMPUMEPHON paboyeil MmporpaMMbl OCHOBHOTO OOILEro
oOpa3oBanus. Hanbonee 3HaYMMBIMU SBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00Y4EHUIO U LIEJICHANIPABICHHOM MO3HABATEILHOM 1A TEIIbHOCTH;

YCTAaHOBKA HA OCMBICIIEHWE JIMYHOIO OIbITa, HAOMIOACHUM 33 XUMHYECKUMU
9KCIIEPUMEHTAMY;

OpHUEHTAIMsI Ha MpaBHJIa UHIUBUAYATbHOTO M KOJJIEKTUBHOTO 0€30MacHOr0 MOBEICHUS
MIPU B3aUMOJICHCTBHU C XUMHUUECKUMH BEUIECTBAMU M COCTUHEHUSIMU;

MpaKTHYecKoe u3ydeHue npodeccuii 1 TpyAa pa3ziMdyHOro pojia, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHS] U3Yy4aeMOI0 IPEIMETHOr0 3HaHMsI (HallpUMep, JJAOOpaHT XUMUYECKOTO aHAJIN3a);

yBa)K€HUE K TPYAY U pe3yibTaTaM TPYJOBOU JAeSTEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOCHMIO AaJbHEHIIEH WHIMBUAYAJIbHOU TPACKTOPUHU
o0pa3oBaHUsI Ha OCHOBE OPHUEHTHUPOBKM B Mupe Tmpodeccuii u mnpodecCHOHATBHBIX
NPEANOYTEHUH, YBAXUTEIHHOTO OTHOIICHUS K TPYIY;

OCO3HaHHUE CBOETO MOBEICHUS C TOYKHU 3pEHUS ONACHOCTH WIIH 0€30MacHOCTH JUIsl ce0sl UTu
JUISL OKPY KAIOLIHNX;

OCHOBBI  9KOJIOTHYECKOW KYIBTYpbI, COOTBETCTBYIOUICH COBPEMEHHOMY YPOBHIO
9KOJIOTMUECKOIO  MBILIUIEHHUS, NPUOOPETEHHE ONbITa JKOJOTMYECKH OPUEHTUPOBAHHOMN
NPAaKTHYECKOHN NESITETbHOCTH B )KU3HEHHBIX CUTYalIUsX;

OCO3HaHHE IOCJIEJCTBUI M HENPUATHE BPEIHBIX NMPUBBIYEK (YNOTPEOIEHUS aIKOIroJId,
HapKOTHKOB, KypeHHs) U UHBIX (opM Bpea sl PU3NYECKOro U MICUXUYECKOT0 30POBbS;

IPUHATHE PELICHUH B KU3HEHHOW CHUTYyallud Ha OCHOBE NEPEHOCA MOJYYEHHBIX B XOJ€
oOyueHusl 3HaHUH B aKTyalbHYIO CUTYAIIHIO, BOCIIONHATH AehUIUT HH(DOpMAILIHH;

TOTOBHOCTH OTOHMpaTh W HCIOJIB30BaTh HYKHYIO HH(QOPMALMIO B COOTBETCTBHH C
KOHTEKCTOM XU3HEHHOW CUTYallUH.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ognadenue ynugepcanbHblmu y4eOHbIMU NO3ZHABAM E/IbHBIMU OCUCIBUAMU:

BBISIBIISITH IPUYUHBI M CJICICTBUS MPOCTHIX XUMHYECKUX SBICHUH;

OCYIIECTBIATh CpaBHEHHE, KIACCU(DUKAIMIO XUMHYECKHX BEIIECTB M0 3aJaHHBIM
OCHOBAHUSIM U KPUTEPHUSAM JJISl YKa3aHHBIX JIOTUYECKUX ONEPALINA;

CTPOUTH JIOTMYECKOE CYXKJIEHHE I0CJIE€ IPEIBAPUTEIBHOIO aHajau3a, BKIIIOYAIOLIEE
YCTaHOBJICHHE MTPUUNHHO-CJIEICTBEHHbIX CBA3EH;

BBISBIIATH 1€(DUIUTH HH()OPMAIIUH, TAHHBIX, HEOOXOIUMBIX Ul PEIICHHS TOCTABICHHON
3a/1a4i;

npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJTHOTO BU/IA B APYroM (TaOJIUILy B TEKCT U IIp.);

CO3/1aBaTh, MPUMEHITh U MPeoOpa30OBbIBaTh 3HAKW W CHUMBOJIBI, MOJEIH U CXEMBbI IS
peleHus yueOHbIX U M03HABAaTEIbHbBIX 33/1a4 C TIOMOIIBIO I1eJarora;

C MOMOUIbIO MeJarora MpOBOJUTh XMUMHUYECKHH OIbIT, HECIOXKHBIA SKCIIEPUMEHT, AJIs
YCTAQHOBJICHUS OCOOCHHOCTEW O0OBEKTa M3y4YCHHs, NPUYMHHO-CICACTBEHHBIX CBS3€H H
3aBUCUMOCTEN 0OBEKTOB MEXKTY COOO0i;

C TMOMOMIBIO TMEJ]arora Wik CaMoOCTOSTENbHO (POPMYIMPOBATH OOOOIIEHUS! M BBHIBOJBI 110
pe3ysbTaTaM IpoBEEeHHOI0 HAOII0IEHNUS, OIIBITA;

IIPOrHO3UPOBATh BO3MOXHOE PA3BUTUE XUMUYECKUX ITPOLIECCOB U UX MOCIEICTBUS;

UCKAaTh UM OTOMPaTh HHPOPMAIUIO WK IaHHBIE U3 HCTOYHUKOB C YU€TOM IPEI0KEHHON
y4eOHOM 3a/1a41 U 3a/laHHBIX KPUTEPHEB.

Ognadenue ynugepcanbHblmu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpPraHU30BBIBATh YUeOHOE B3aMMOJCHCTBHE B Trpymme (ONpeAensTh OOlue ey,
pacupenensiTh poiiu, 10roBapuBaThCs IPYT ¢ IPYroM | T. 1.).

C TIOMOIIIBIO M€/1arora WIh CaMOCTOSTENBHO COCTABIATh YCTHBIE U TMCbMEHHBIE TEKCTBHI C



HCII0JIb30BAaHUEM WILTIOCTPATUBHBIX MaTEPUAIOB JJISl BEICTYILIEHUS NIEPE]] ayAUTOPHEH;

OpPraHM30BbIBATh y4EOHOE COTPYJHUYECTBO M COBMECTHYIO NI€ATEIBHOCTh C YUUTEIEM U
CBEpCTHHKAMHM; pabOTaTh MHIMBUAYAJIBHO U B TPYIINE: HAXOAUTH 00Iee pelIeHHe U pa3peliaTh
KOH(UINKTBl Ha OCHOBE COIJIACOBaHMs IO3MLMH M YydeTa HHTEPECOB; (HOPMYIUPOBATH,
apryMEeHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLICHHMBAaTh KAadyeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT, NPUHUMATh U Ppa3ieisiTh
OTBETCTBEHHOCTb U IIPOSIBIIATH TOTOBHOCTD K IIPEIOCTABIICHUIO OTUETA MIEPE IPYIION.

Ogniadenue ynugepcanbHbIMu y4eOHbIMU PEYSIAMUSCHBIMU OCTUCIGUAMU:

oOHapyxuBaThb W (POpMyIHpoBaTh y4eOHYIO NpoOieMy, ONpeneisTh Ielb y4eOHOU
NEeSATENBHOCTH;

BJIa/IETh OCHOBAMM CAMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PELIEHUN U OCYIIECTBICHUS
OCO3HaHHOT'O BBIOOPA B y4eOHOU U NMO3HABATEIbHOM J1€ATEIIBHOCTH;

COOTHOCUTBH CBOU JIEHUCTBHUS C IUIAHMPYEMBIMHM PE3YyJbTaTaMH, OCYILECTBIATh KOHTPOJIb
CBOEH JIEATENIBHOCTU B INPOLECCE JOCTIKEHHs pe3yibTara, ONpeAessaTh CIocoObl AefcTBUI B
paMKax MpeIoKEeHHBIX YCIOBUH U TpeOOBaHU, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBHH
C U3MEHSIOIIEHCS CUTYyalle;

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYyallUU U IpeylaraTh IJIaH €€ U3MEHEHMUS;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPH peIIEHUH yueOHOH 3a1a4u;

MIOHMMATh TPUYMHBI, IO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyemblii pe3ynbTar
NEeSITeIbHOCTH, ONPENeNATh MO3UTUBHBIE U3MEHEHHS U HaIlpaBleHUs, TpeOyrolmue AanbHeimeit
padoThI;

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €TO MHEHHIO.

INPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOEHHUIO 0053aTENbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JaHHOM NpHUMEpHOW pabouell HporpaMMoii, BBIAENSAIOT: Hay4yHbIE 3HAHMS,
YMEHHUS U CHOCOOBI JAEUCTBUM, crneuudpuueckue uisi ydeOHoro mnpeamera «XHMHsS», BUABI
NESATENbHOCTH 10 IOJYYEHUI0 HOBOI'O 3HAHUS, €ro HWHTEpPIpETalud, NpeoOpa3oBaHUIO U
MPUMEHEHMIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYaLUAX:

o Mpe/CTaBIeHNE O 3aKOHOMEPHOCTAX M TMO3HABA€MOCTH SIBJICHHUH MPHUPOJIBbI,
MOHUMaHHe OOBbEKTUBHOW 3HAYUMOCTH OCHOB XMMHUYECKOM HAayKH Kak OOJIACTH COBPEMEHHOI'0
€CTeCTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTyphl M MPaKTUUYECKOW JAESITeNbHOCTH YeJOBEeKa B
YCIIOBUSIX COBPEMEHHOT'O OOIIECTBAa; MOHUMAHHWE MECTa XUMHH CpPEAH JPYIHX E€CTECTBEHHBIX
HayK,

o BJIa/ICHHE OCHOBaMU MOHATUIHOTIO anmapaTa U CHMBOJIMUYECKOT'O SI3bIKA XUMUH IS
cocTaBieHus (pOpMyJT HEOPraHWYECKHUX BEIIECTB, YpaBHEHUI XUMHUUECKUX peakLui (C onopoii Ha
aIrOpUTM yueOHBIX AEMCTBUIL); BlajeHHe ocHOBaMu xumuueckod HomeHknatypel (IUPAC u
TPUBUAIBHOM) M yMEHHE MCIIONb30BaTh €€ I pelleHHs y4yeOHO-TIO3HABaTEIbHBIX 3a/1ad C
MTOMOLUIBIO YUUTENS; yMEHHUE UCTIONIb30BATh MOJIEIH /17151 OOBSCHEHUS CTPOSHUS] AaTOMOB U MOJIEKYJI
10 AJITOPUTMY C OIIOPOM Ha ONPEEIICHNUS;

o IIPEJCTaBICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHHE C MOMOLIBIO YUUTEIIS
MPUMEHSTh CUCTEMY XUMHUECKUX 3HAHUM JJI1 YCTAaHOBJICHUS B3aUMOCBSI3€H MEX1Yy N3YYEHHBIM
MaTepuaJioM M TNpH MOTYYEHUH HOBBIX 3HAHUHM, a TakKe B IMPOIECCE BBHIMOIHEHUS Yy4eOHBIX
3a/1laHui ¥ NpU padoTe ¢ UICTOYHUKAMHU XUMUYECKOH HH(POPMALIUKU, KOTOPast BKIIOYAET:

BaXHEHIINE XUMUYECKUE MOHATHS: XUMHUYECKUHA JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
MIPOCTOE U CII0KHOE BEILECTBO, OAHOPOHASI M HEOAHOPOHASI CMECh, OTHOCUTENIbHBIE aTOMHAs U
MOJIEKYJISIPHAsl MaccChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsl Macca, MOJISIPHBINA 00beM, OKCHUI,
KHCJIOTa, OCHOBAHME, COJb (CPEAHsIs), XMMHUECKasl Peakius, peaklMd COEAUHEHHUs, peakluu
pa3NIOKEHUs, PEeaKLUU 3aMEIleHUs, peaklMy OOMEHa, TEeIIOBOM »(QQEeKT peakuuu, 3K30- U
SHAOTEPMHUUYECKHUE PEAKIMH, PACTBOP, MAcCOBasl JIOJISI XMMHUYECKOIO AJIEMEHTa B COEAMHEHMH,
MaccoBasi 10JIs ¥ IPOLEHTHAsI KOHLEHTPALUs BELIECTBA B PACTBOPE, PO aTOMa, dJIEKTPUUECKUN
CJION aToma, aTOMHasi OpOuTallb, paJlyC aTOMa, BaJIGHTHOCTb, CTENIEHb OKUCIICHUS, XUMUYeCcKas
CBSI3b, DJIEKTPOOTPHULIATEIBHOCTD, MOJIAPHAs U HEMOJSpHAs KOBAJIECHTHAs CBS3b, MOHHAs CBSI3b,



METaJUIMYeCKas CBsI3b, KpUCTaJUIMUECKash peleTka (aTomMHas, HWOHHAs, METaJUIM4yecKas,
MOJIEKYJISIpHAsA), WMOH, KAaTHOH, AHUOH, DJIEKTPOJIUT U HE OHJIEKTPOJIUT, AJIEKTPOIUTHYECKAs
JTUCCOLIMAIMS, PEaKIUd WMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIIUTENb M BOCCTAaHOBUTEIb, OKHCJIEHHUE W BOCCTAHOBIICHHE, 3JIEKTPOJIN3, XUMHUYECKOE
paBHOBecHe, OOpaTHMble M HEOOpaTHUMbIE pEaKIMH, CKOPOCTh XWUMHUYECKOW pPEaKIHH,
KaTajau3artop, npeaesbHo nonyctumas koHuentpanus (I11K), koppo3us MeTanios, CIIaBbl;

OCHOBOIIOJIATratoIIMe 3aKOHbl XMMUU: 3aKOH coxXpaHeHusi Macchl, [lepuoanueckuii 3aKoH
. Y. MeHnneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUM  XUMHUU: ATOMHO-MOJIEKYJISIpHAasi  TEOpHUs, TEOpUs  AJIEKTPOIUTUUECKOM
JUCCOLMAMM, a TakXke IMpPEeACTABICHUS O HAydHbIX METOJax II03HAHWS, B TOM YHCIIE
SKCHEPUMEHTAIbHBIX U TEOPETUUYECKHX METOJIaX MHCCIICOBAaHUs BEUIECTB M H3y4YEHUSs
XUMHUYECKUX PEaAKIUM;

o IpEeJICTaBICHUE O EPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB
(pamuyc aToMa, 3JIEKTPOOTPULIATEIBHOCTH), MPOCTHIX M CIOKHBIX BEHIECTB OT TOJOXKEHUS
aneMeHToB B Ilepuoaunueckoit cucreme (B MasbIX MEpUOAAX U IJaBHBIX MOArpyHNax) Hu
JNIEKTPOHHOTO CTPOCHUSI aToOMa; YyMEHHE OOBSACHATH CBA3b TIOJIOKEHUS DJJIEMEHTa B
[lepuonnueckoil cucTeMe C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsia sijipa, o0lIee YUCIIO0 IEKTPOHOB), PACHIPENCICHUEM 3JIEKTPOHOB IO
SHEPTeTHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOA0B, KAl M KaJbIIUA, KJIACCU(DUIIMPOBATH
XMMHUYECKHE JJIEMEHTHI C OMOpPOW Ha OmpeneieHus (PU3NUIecKoro cCMbIcia MU(POBBIX JTaHHBIX
TIEPUONYECKON TaOIUIIBI,

. YMEHHE KIIaCCU(UIIMPOBATH XUMUYECKUE STIEMEHTHI, HECOPTaHUIESCKUE BEIIECTBA U
XUMUYECKHE PEAKLIMU C OMOpPOM Ha CXEMBI; ONPEAENATh BAaJE€HTHOCTh M CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB, BUJ XHMHUYECKOW CBA3M M THUIl KPUCTAJUIMYECKOW CTPYKTYpHI B
COEIIMHEHUSX, 3apsij HOHA, XapaKTep Cpebl B BOJHBIX pacTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA),
OKHUCJIUTEIb U BOCCTAHOBUTEND 10 AJITOPUTMY YUEOHBIX JEHCTBUM;

. YMEHHE XapaKTepHU30BaTh C OMOpOH Ha cxeMy (U3HUECKHEe U XUMHUYECKHE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOJ, rpadut, anmMas, KpeMHHI, a30T, hocdop,
cepa, XJIOp, HaTpUid, Kaluil, Maraui, Kajablui, allFOMUHUH, KeJIe30) U CIOXKHBIX BEIIECTB, B TOM
Ylyclie WX BOJHBIX pacTBOPOB (BOJa, aMMHAaK, XJIOPOBOJIOPOM, CEPOBOJOPOJ, OKCUABI U
ruapokcuasl MetaiioB [ - I[TA rpynn, amtomunus, meau (1), munka, xeneza (II u 1II), okcuast
yraepona (Il u IV), kpemuus (IV), azota u pocdopa (Il u V), cepor (IV u VI), cepuucras, cepnas,
a30TuCTasi, a3oTHas, ¢GochopHas, yroipHas, KDEMHHEBAs KHUCJIOTa M MX COJIM); OMHUCHIBATH C
OMOpOIl Ha MJIaH U KIIIOYEBBIE CJIOBA; YMEHHME MPOTHO3MPOBATH U XapaKTEpPU30BATH CBOMCTBA
BELIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOEHUS IOCIIE IMPEABAPUTEIBHOIO aHaIu3a IMOJ
PYKOBOJICTBOM Il€[jarora, IpUMEHEHHUE BEUIECTB B 3aBUCMMOCTU OT UX CBOMCTB, BO3MOKHOCTh
MPOTEKAHUs XUMHUYECKUX TPEBPAIICHUA B Pa3IMYHBIX YCJIOBHUSX, BJIMSHUE BEIIECTB U
XUMHUYECKHX ITPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOUIYI0 IPUPOJAHYIO CPENY;

. YMEHHE COCTaBJISITh IO o0O0paslly, CcXeMe, aJIropuTMy Yy4eOHBIX AeHCTBHIA
MOJIEKYJISIPHBIE M MOHHBIC YpaBHEHUS pEakIHil (B TOM 4YHCJEe peaKkuii MOHHOrO OOMEHa U
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX pPEaKIUil), WIUIIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA
M3YYCHHBIX  KJIACCOB / TPYNI  HEOPraHUYECKMX BEIIECTB, a TaKkXkKe MOATBEPIKIAIOLINX
TE€HETUYECKYIO B3aUMOCBSA3b MEXAY HUMU;

. YMEHUE BBIYUCIISITH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChlI BEIIIECTB,
MAaCCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
KOJIMYECTBO BEIECTBA M €ro mMaccy, oObEM Ta3oB ¢ omopoi Ha obmue (opMyJibl; YMEHHE
MIPOBOJIUTH PACUYETHI IO YPABHEHUSAM XMMUUYECKHX PEaKIMi U HAXOJUTh KOJIMYECTBO BEILIECTBA,
00BEM M Maccy peareHTOB WJIM MPOJYKTOB pEaKlMU C OMOpoil Ha oOpaszel, aJropuT™M y4eOHbIX
JICUCTBUIA;

. BJIa/ICHUE OCHOBHBIMU METOJAaMH HAay4yHOTO MO3HaHUs (HaO0/IeHNe, U3MEpEHHeE,
SKCTIEPUMEHT, MOJICTTUPOBAHUE) TIPU M3YYCHUH BEIIECTB U XUMUYECKHUX SBICHHUI C OMOpOM Ha
ANrOPUTM Y4eOHBIX NEHCTBUM; yMeHHE ChOPMYyIUpOBaTh MPOOIEMYy M MPEATOKUTh MYTH €e



pEIIeHHs ¢ TOMOIIIBIO TIeIarora; 3HaHHe OCHOB 0€301acHOM padoThl ¢ XUMUYECKUMU BEIIECTBAMH,
XUMHUYECKON TOCYI0H 1 1ab0paTOpPHBIM 000pYI0BAaHUEM;

. HAJIMYUE TPAKTHYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIICCTBIICHUS CIICIYFOIINX
XUMUYECKHX SKCIIEPUMEHTOB T0JI PYKOBOACTBOM YUUTENS ¢ OOCYKIECHHEM TUTaHa paOOThI MITH
COCTaBJICHUEM TaOJIUIIBI:

W3y4YCHUE U ONMHUCAaHNE (PU3HUECKUX CBOWCTB BEIIECTB;

03HAKOMJICHHE C PU3NICCKUMU i XUMUYCCKHMH SIBIICHUSMU;

OTIBITHI, WJUTFOCTPUPYIOIINE MTPU3HAKU POTEKAHUS XUMUYCCKUX PEAKIINN;

M3YYCHHE CIIOCOOOB pa3JIelICHUsI CMECEi;

MOJIy4eHUE KUCIOPOa U U3yYeHHE €T0 CBONCTB;

MOJTy4EHHUE BOJIOPO/IA U U3YICHUE €r0 CBOWCTB;

MOJIy4YEHHUE YTIIEKHCIIOTO ra3a U U3y4eHHUe ero CBOMCTB;

MOJTyYEeHUE aMMHaKa U H3y4eHHUE er0 CBOWCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMPE/ICICHHON MacCOBOM JI0JICH PaCTBOPEHHOTO BEIIIECTBA;

WCCJICIOBAaHUE U OTIMCAHKUE CBOMCTB HEOPTaHUYECKHX BEIICCTB Pa3IUYHBIX KIIACCOB;

MPUMEHEHHUE UHIUKATOPOB (JIaKMyca, METHIIOpaHKa U (peHondTanenHa) s onpeaeieHus
XapakTepa Cpejbl B PaCTBOpPaX KHUCJIOT U MIEIOYCH;

W3YYEHUE B3aMMOJICHCTBHS KUCIOT C ME€TaJUIaMU, OKCHIaMHU METAJJIOB, PACTBOPUMBIMHU U
HEPACTBOPHUMBIMU OCHOBAHUSIMH, COJISIMHU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHCHHE OJTHOTO METaJUIa APYTUM U3 PacTBOpa COJIH,

uccienoBaHue aMQpOTEPHBIX CBONCTB THPOKCUIOB aIFOMUHUS U ITUHKA;

peIIeHnEe SKCIePUMEHTAIBHBIX 3a1ad Mo TemMe «OCHOBHBIE KIIACChl HEOPTaHWYICCKUX
COCAIUHEHUI;

peIIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «DJICKTPOIHTHYCCKAS JUCCOITUAIUSDY,

pelleHne DSKCIepUMEHTANBHBIX 3a7ad Mo TeMme «BakHeilmme HeMeTalIbl W UX
COCTMHCHUS,

pelIeHne YKCIIePUMEHTATBHBIX 33724 10 TeMe «BakHelIne MeTamuibl 1 UX COeTUHEHUSY;

XUMHUYECKHE OJKCIEPUMEHTHI, WUTFOCTPUPYIONINE TPU3HAKUH TPOTEKAHHUS PEaKIIHid
HOHHOTO OOMCHa;

KaueCTBEHHBIC PEaKIMd Ha TPHCYTCTBYIONIUME B BOJHBIX PAacTBOPAaxX HOHBI: XJIOPHU-,
Opomua-, noaua-, cyasdar-, pocdar-, kapOoOHAT-, CUINKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, KaJblus, aTFOMUHUS, JKee3a (2+) u xenesa (3+), meau (2+), nUHKa;

YMEHHE TPEJCTaBISATh PE3ylIbTaThl SKCIIEPUMEHTa B (pOpMe BHIBOJIOB, JOKA3aTEIbCTB,
rpauKOB U TAOJIHI] ¥ BBISBIISITH SMITUPUUECKHE 3aKOHOMEPHOCTH;

. BJIaJICHUE TIPaBUJIAMH 0€3011aCHOT0 OOpaIeHUs C BEIIECTBAMU, UCIIOJIb3yEMbIMU B
MOBCETHEBHON JKM3HM, a TaKXKe MpaBUIAMH TOBEICHUS B ILENAX COEPEKEHUS 3I0pPOBbS U
OKPY’KaIOIIeH MPUPOTHON Cpelbl; TMOHMMAaHHE Bpena (OMacHOCTH) BO3JCHCTBUS Ha IKUBBIC
OpPTraHU3MBbI OMPEACIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBILEHUS M MPEAOTBPALICHUS HX
BPEAHOTO BO3JCHCTBHSI, IMOHUMAaHUE 3HAYCHUS J>KUPOB, OCJIKOB, YIJIEBOJOB JUIsl OpraHU3Ma
YEJIOBEKa;

° BJIaJICHUE OCHOBAMHU XHUMHUYECKOU TPaMOTHOCTH, BKITIOUAIOIIECH YMEHNE MPAaBUIIBHO
WCIIOJIb30BaTh M3YYCHHBIC BEIIECTBA U MaTepHANbl (B TOM YHCIIC, MUHEPAIbHBIC YIOOPCHUS,
METaJIbl U CIUIaBbl, MPOAYKTHI MepepabOTKU MPUPOIHBIX HCTOYHHUKOB YTIEBOAOPOJOB (Yri,
MIPUPOJTHOTO Ta3a, He()TH) B OBITY, CEIIBCKOM XO3SIHCTBE, HA TIPOM3BOJCTBE; YMEHHUE MPUBOIUTH
MpUMEpPHI MPaBUIIHLHOTO UCTIONB30BAHUS U3YUYCHHBIX BEIIECTB U MAaTEPHUAIIOB;

. YMEHHE YCTAHABJIMBATH CBS3M MEXIY pealbHO HAOII0IaeMbIMU XUMUYECKUMH
SIBJICHUSIMA U TIPOIICCCAMH, TPOUCXOJIAIIUMH B MaKpO- U MUKPOMHpPE, OOBSICHITH MPUUUHBI
MHOT000pa3usi BEIIECTB, YMEHHE WHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSAMH JIPYTHX
Y4eOHBIX MPEAMETOB C TIOMOIIBIO IE1arora;

. npenacraBieHne o cdepax NpodeCCHOHATHHON IESTEIBHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JIOCTMDKEHUSAX XMMHUECKOH HAYKH;



HaJIM4YMe OMNbITa pabOThl C Pa3IMYHBIMM HCTOYHMKAMM HHGPOpMAIMM MO XUMHUHU (HAydyHO-
MOMYJIsSIpHasl TUTepaTypa, ClIOBapu, CIIPaBOYHUKH, MHTEPHET-PECYPChI) C ONOPOM Ha aIrOpUTM:
yMeHHue 00bEKTUBHO OLICHUBATh HH(POPMALIMIO O BEIIECTBAX, UX MIPEBPAILICHUSIX U IPAKTHYECKOM
IIPUMEHEHHUH.

TpeOoBaHuA K IpeIMETHBIM pe3yJIbTATaM OCBOCHHA y4eOHOro npeamera « XuMus»,
pacnpejeeHHbIe 110 TogaM 00y4YeHHs

PesynpTatsl o ronam GpopMyaupyroTcs 0 NPUHLIUITY 100aBICHUS HOBBIX PE3YJIbTATOB OT
roja K Toay, y)K€ Ha3BaHHBIC B INPEABIAYHNIMX TOJaxX IMO3ULUH, KaK NPaBUJIO, IOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (pE3yJbTaThl OYEPEIHOrO0 rojAa MO YMOJIYAHUIO BKIIIOYAIOT
pe3yabTaThl NPEBIAYIINX JIET).

8 KUIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJEKYJa, XUMHUYECKHUI
3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U HEOJIHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi M MOJEKYJIsIpHAas mMacca, KOJIMYEeCTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi JI0JIsI XUMUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJISPHBIH O0BEM,
OKCHJ, KHUCJIOTa, OCHOBAHUE, COJb, 2IEKMPOOMPUYAMENIbHOCMb, CTEIEHb OKHUCIICHUS,
XUMHUECKasi peakiusi, Kiaccuukaius peakiuii: peakiiuu COeINHEHUsI, peaKIMi Pa3I0KEeHHUs,
peaKIny 3aMeIIeHUs], peaKIInu 0OMEHa, YK30- ¥ YHIOTSPMUUYECKUE PEAKIIUU; Men10801U 3¢ pexm
peaxyuu, sIAPo aToMa, FIEKTPOHHBIN CI0M aToMa, aTOMHAasi OpOUTalb, PaUyC aToMa, XUMHYECKast
CBSI3b, MOJISIPHASL U HETIOJISIpHAsl KOBAJICHTHAs CBA3b, HOHHAS CBsI3b, MOH, KATHOH, aHUOH, PaCTBOD,
MaccoBasi 10J1s BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHIATHH (CM. 1. 1) U IpUMEHSTh
9TH MOHSATHUS TPU OTMIMCAHUU BEUIECTB U UX MPEBPAILICHUH;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUII  COCTaBJICHHS (OpPMYJT BEIICCTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEaKIIUi, SIEKTPOHHOTO OanaHca;

OMpENENATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCIUWHEHHUSAX; CTEICHb
OKHUCJICHUS DJIEMEHTOB B OWHAPHBIX COCAUWHEHUSX C OMOPOW HA OMpeAeNieHUs, B TOM YHUCIE
CTPYKTYPUPOBAHHBIC;, MPUHAMICIKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COEIWHEHHH IO
(dbopMynaM; BUJ XUMUYECKOI CBsI3U (KOBaJIEHTHAs! M MIOHHAs) B HEOPTaHMUECKHUX COSTUHEHHSX;

UMETh TPEACTABICHUE O CHCTEME XMMHUYECKHX 3HAHHWM, YMETh C TIOMOIIBIO YUUTEIS
MIPUMEHSITh CUCTEMY XUMUYECKUX 3HAHUMU, TSl YCTAHOBIICHUS B3aUMOCBS3H MEXAY U3yYCHHBIM
MaTepuagoM U MIPH MOJTyYEeHUH HOBBIX 3HAHHM, a TAKXKE MPU paboTe C HCTOYHUKAMH XUMUYECKOU
uHpopmanuu. OpUEHTHUPOBATHCS B TOHATUSAX M ONEPUPOBATH MMU Ha 0a30BOM YpPOBHE,
MPUMEHATh TPU BBIOTHEHUN YY€OHBIX 3alaHU W PEIICHWH PACUETHBIX 3a7ad C OMOpOM Ha
QITOPUTM YUeOHBIX JCHCTBUII W3YYEHHBIE 3aKOHBI W TEOPHUU: 3aKOH COXPAHEHHUs MaccChl,
[Tepuonnueckuii 3akon .M. MennaeneeBa, 3axoH nocmosancmea cocmaed, 3aKOH ABOTraJpo;
aTOMHO-MOJIEKyJisipHast Teopus. COOTHOCHTH OOO3HAYECHHS, KOTOpbIE HMMEIOTCS B TabJmile
«llepnoanyeckas cucrema xuMuueckux osnemMeHtoB J[. 1. MenaeneeBay ¢ YHCIOBBIMH
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsina sapa, odiiee
YHCJIO 3JIEKTPOHOB U PACHPEEIICHHUE UX I10 3JIEKTPOHHBIM CII0SM);

KIACCU(UIIUPOBATh XMUMHUYECKHUE DJIEMEHTBI, HEOPraHUYECKUE BEIISCTBA; XUMHUYECKUE
peakuuu (1Mo YKCIy U COCTaBYy YYacTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHUIO CTETIEHH OKHUCIICHHS] XUMHUECKHUX 3JIEMEHTOB) C OIIOPOM HA CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB Pa3IUYHBIX
KJIAaCCOB, MOJTBEpXkAasi ONUCAHWE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIUIA C OIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX COCTaBa M CTPOCHUS;
BO3MOXXHOCTH TPOTEKaHUS XMMHMYECKHUX TMPEBpAIlleHUH B pPa3IMYHBIX YCIOBHUSX IOCIE
MIPEIBAPUTEIBHOTO OOCYKICHHS C MIEarorom;

BBIUKCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MAaCCOBYIO
JIOJTF0 XMMHYECKOTO dJIEMEHTa 10 (hOpMyJie COCTMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;



MIPOBOJIUTH PAcU€Thl M0 YPaBHEHHIO XUMHUECKOM PEaKIK C ONOPON Ha alrOpUTM;

NPUMEHSITh OCHOBHBIC OMNEpAIlMM MBICIUTEIIFHOW NEeSTENFHOCTH — aHajlh3 W CHHTE3,
CpaBHEHHe, 0000IIeHHe, cuUcTeMaTu3anus, Kilaccu(uKauusi, BbIABICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUI U3y4eHHs CBOMCTB BEILECTB M XUMUUYECKUX PEAKIHI; €CTECTBEHHO-
Hay4YHbIE METOAbl IO3HAHMUS — HAOJIIOJCHHE, W3MEpPEHHE, MOJCIMpPOBaHHE, OSKCIECPUMEHT
(peanvhubill u MblCIeHHbIL) TIOJ] PYKOBOJICTBOM TI€Iarora;

ClIeZIOBaTh MpaBWJIaM  TIOJb30BAHUS XHMHYECKOM Tmocynoil u  1abopaTOpHBIM
00opy0BaHUEM, a TAKXKE IPaBUJIaM 0OpallEHHs C BEILECTBAMU B COOTBETCTBUU C MHCTPYKLIUAMU
M0 BBIMOJHEHUIO JA0OPAaTOPHBIX XWMHUYECKHUX ONBITOB IO TONYYEHHIO H COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOa U KHCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C OINPEACIEHHON
MacCOBOM JIOJIEH pPAacTBOPEHHOIO BEIECTBA; IUIAHUPOBATH U IPOBOJUTH XUMHUYECKHE
HKCHEPUMEHTHI 110 PAcIO3HaBaHUIO PACTBOPOB ILIEJIOUEH M KUCIOT C IMOMOIIBI0 MHIUKATOPOB
(maxkmyc, ¢eHoAPTANCHH, METHIOPAHX M JIp.), MOATBEPKIAIOIIMX KauyeCTBEHHBIH COCTaB
HEOPTraHMYECKHX BEILIECTB (KaUeCTBEHHbIE PEAKIIMU HA HOHBI) II0J] pyKOBOJICTBOM II€/1arora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHSATHH: XUMHUYECKUU DIIEMEHT, aToM,
MOJIEKYyJa, HMOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEHIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTh, CTENCHb OKHCICHHS, XWMHUYECKas peakiusi, XHUMHUYEeCKas CBS3b,
menJiosol 3¢hgexm peaxyuu,MoIib, MOJSIPHBIN 00bEM, PACTBOP; SJIEKTPOIUTHI, HEAIEKTPOIUTHL,
ANIEKTPOIMTUYECKAs JHUCCOLMAIMS, PEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, Xumuueckoe
pasHogecue, obpamumvle U HeoOpamumvle peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIILHbIC
peaKyu, OKUCIUTENlb, BOCCTAaHOBHUTENb, OKHCIEHHE ¥ BOCCTAHOBJIEHHE, aJUIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKasl CBS3b (KOBaJICHTHAs, MOHHAs, METAJUTMUECKas), KpUCTaTH4YecKas
peméTKa, Koppo3us Memanios, Cniagsl, CKOpOCHb XUMUYECKOU peakyuu, IPEIEIbHO JOIMYCTUMAs
konnenTpanus (I1JIK) BemiecTna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHMUECKUX MOHATHH (CM. M. 1) U NPUMEHSITH
9TH MOHSATHUS TPU OTMIMCAHUU BEIIECTB U UX MPEBPAILICHUH;

WCTIOJIB30BaTh 3HAKM M CHMBOJIBI [Tl (PUKCAIIMU PE3YJIbTaTOB HAOIIOJCHHNA, COCTABICHHUSI
(dbopMynn BelIeCTB W ypaBHEHUH XUMHUYECKUX pEaKIuil, 3amMucH JaHHBIX YCIOBUM 3ajaad.
Hcnonp3oBaTh 00603HaueHuUs1, uMeromuecs B [lepronndeckoit cucteme u Tabimie pacTBOPIMOCTH
KHCIIOT, OCHOBAHUH U COJIEH B BOJE JIJIsl BHITIOHEHUS 3aJaHU.

OTIPEIeNIATh BaJICHTHOCTh U CTETICHb OKUCIICHUSI XHMUYECKHUX 3JIEMEHTOB B COCTUHECHUSX
Pa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEILIECTB K ONPEeIEHHOMY KIIaCCy COETUHEHUH C OTOpOii
Ha OIpEJCICHUS, B TOM YHCJIE CTPYKTYPHPOBAHHBIC; BUABI XUMUYCCKOW CBS3U (KOBAJICHTHAS,
VMOHHAs, METa/NINYecKasi) B HEOPraHWYEeCKHX COCIWHEHUSIX; 3aps] HOHAa MO XUMHYECKOU
(dbopMyrie; xapakTep cpelibl B BOJAHBIX PACTBOpaX KUCJIOT U ILEJIOYEH, mun Kpucmaiiuyeckou
PeuémKu KOHKpemHo20 eeuecmaa;

packpsiBaTh cMbica [lepuoanueckoro 3akona J[.M. MenaeneeBa u JEMOHCTPUPOBATH €TI0
MMOHUMAaHHE: ONUCLIBAMb U Xapaxkmepuzogams TadnuuHyr (opmy llepuonnyeckoil cucTemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jnyaTrh MOHATHUS «rjaBHas noarpynna (A-rpynma)» u «noOouHas
noxarpynna (b-rpynmna)», mansle U OONbIIME NMEPHOABI; COOMHOCUMb 0003HAUEHUS, KOTOpHIC
UMEIOTCA B NEPUOAMYECKON Tabiuile, ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XMUMHUYECKHX JIEMEHTOB (COCTaB U 3apsi] AApa, 00I1Iee YUCIIO JICKTPOHOB U pacipeesIeHUE UX 10
JEKTPOHHBIM CIIOSIM); 00BACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHX
JJIEMEHTOB U UX COCJIMHEHUN B Mpeleiax MajblX MEepUOJIOB U TIABHBIX MOATPYHI C Y4ETOM
CTPOEHUS UX aTOMOB;

KIAcCU(UIIUPOBATh XMUMHUYECKUE DJIEMEHTHI; HEOPTraHMYECKHE BEIECTBA; XMUMHUYCCKUE
peakuuu (1Mo YKCIy M COCTaBYy YYaCTBYIOIIMX B PEAKLMHU BEIIECTB, MO TEIIOBOMY 3 deKTy, 1o
M3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMUYECKUX JIEMEHTOB) C OTIOPOil Ha CXEMBI;

XapaKTEePU30BaTh (OMHUCHIBATH) OOIIHME U CIICIM(PUICCKUEC XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKAAsi OMUCAHKE MPUMEPAMH MOJICKYIISIPHBIX U MOHHBIX YPaBHCHU



COOTBETCTBYIOIIUX XUMUYECKHUX PEAKLUN C ONIOPOI Ha CXEMBI;

COCTaBJISITh YPABHEHHS SJIEKTPOJUTHUECKOM THUCCOLMAIMA KHUCIIOT, LIEI0YEe U COJIeH;
MOJHBIE M COKpAalIEHHbIE YpaBHEHHsS peakUuil HMOHHOTO OOMEHa; ypaBHEHMS pEaKIHid,
MOATBEPXKJIAMOIIMX CYIIECTBOBAHUE TE€HETHMYECKOM CBS3M MEXJY BEIIECTBAMHM pPa3IMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUA TOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca dTUX PeaKui;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOEHHS; BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHHI MOCIIe MPEeIBAPUTEIHLHOTO 00CYXKICHUS C T1€1aroroM;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO
JIOJTF0 XUMHUYECKOTO0 JIEMEHTa 1o (hopMyJsie COeTMHEHHS; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
MIPOBOJIUTH PACUYETHI IO YPABHEHNUIO XUMHUYECKOM PEaKIMU C ONOPOU Ha aITrOPUTM;

ClieoBaTh TpaBWJaM IIOJIb30BAHUS XUMHUYECKOW TMOCYAOW U  JabopaTOpHBIM
o0opy/noBaHueEM, a TAKKe MpaBUiIaM 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU
M0 BBIMOJHEHUIO JTa0OPAaTOPHBIX XHMHUYECKHX OIBITOB IO TMOJYYCHHUIO U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHUaKa M YTIIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOPHI- OpoMuUA-, MOAMI-, KapOoHaT-, docdaT-, CUIHKAT-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHHI aAMMOHHS W HWOHBl HW3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIC OIEPALMA MBICIUTEILHON NEATeIbHOCTH — aHAJIW3 M CUHTE3,
CpaBHEHHE, 00O0OIIEHHE, CUCTEMATU3AINIO, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3eH — ISt
M3Y4YCHHS CBOMCTB BEILIECTB M XMMHUECKUX PEAKIMH; €CTEeCTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS —
HabIoieHNe, U3MEPEeHNE, MO/IETTUPOBAHNE, SKCIIEPUMEHT (PEeabHbII U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaunmeHnoBanue pa3ienoB 1 DJIeKTpPOHHBbIe (LU (POBbIE)
KonTpoabHbie IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChI
padoThI padoTsI
Paznea 1. IlepBoHayajibHble XMMUYECKUE TOHATHUS
Xumusa — BakHast 001acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU 1eATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

19 BemiecTBa 1 XumMmmuueckue 15 1 but6mmoreka [IOK

' peaxuuu https://m.eds00.ru/7f41837¢

Hroro no pazueny 20

Pa3znen 2. BaxHeillume npeacTaBuTe/ M HEOPraHM4eCKNX BelecTB
21 Bo3nyx. Kucnopon. [lonsitue 6 bu6nuorexa LIOK

' 00 oKkcuIax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitre o kucnorax 8 1 bu6nuorexa [IOK

' U COJSIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lorstue 00 5 1 1 Bbubnuoreka [IOK

' OCHOBAHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuorexa [IOK

' HEOPraHWYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837¢c

Hroro mo pasnerny 30

Pa3znen 3. Ilepuoauveckuii 3axoH u [lepuonnyeckas cucrema xumuueckux 1eMenToB /[[. U. MenaeseeBa. CTpoeHue aToMoOB.
Xumnueckas cBsizb. OKNCJINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1

[Teproanueckuii 3aKOH U
[lepnonnueckas cucrema

7

bubmunorexa [IOK
https://m.edsoo.ru/7f41837c¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

XHMHYECKUX djiemMeHnToB Jl. M.
Mennene-eBa. CTpoeHue

aToma
X .
32 Owcmmomio. g BuGmorera LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIBHBIE PEAKIIMH
bubmuorexa [IOK
Hroro no pasnemy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOIT'PAMME



https://m.edsoo.ru/7f41837c
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9 KIIACC

KosmmnuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne n/m P Kontpoabnbie | IlpakTHueckue (1 pp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnean 1. BemecTBo 1 XMMHUYeCKHe peaKIuA
[ToBTopenue u yriryOiaeHue 3HaHUHA bu6nuorexa [IOK
11 5 1 _
OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6mmoteka [IOK
' peaxiuit https://m.edso00.ru/7f41a636
DIIEKTPOIUTHIECKAS JUCCOITHAITHS. bubnmnoreka [JOK
1.3 8 1 1
XUMMHUYECKUE PEAKIMH B PaCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3zpnen 2. HemeTa/iibl 1 X COeITMHEHUS
51 OO011as XapaKTepUCTHUKa XUMHUECKUX 4 1 bubnnorexa [HOK
' anemeHToB VIIA-rpymmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01as XapaKTepUCTHUKa XUMHUECKUX
2.2 3neH1vl1eHTo§ VIA?r nel. Cepa u eé 6 bubmorera [JOK
' pymHeL. £-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapaKTepUCTHUKa XUMUYECKUX
2.3 aneﬁeHTo;) VA-1I") nmbl. A30T, hocdop 1 ux 7 1 bubsmorera [JOK
' PYTIIBL. ’ P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO61as xapaKTepUCTHKa XUMUYECKUX
24 BHCHI\-;GHTOE |VA?F Tkl YTIepoa u 8 1 2 bubmorera [JOK
' . PYHIBL- PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCINHECHHUS
Utoro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3. MeTaJliIbI M HX COeTMHEHHS

. bubnuorexa [JOK
3.1 Obmpae cROHCTBa METILIOB 4 https://m.eds00.ru/741a636
. bubmuorexa [IOK
3.2 Baxuelire MeTamisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuabl B )KU3HU YEJIOBEKA 3 bubnmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOC BpeMs 3 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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