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[TOACHUTEJIBHA A 3AIINCKA

Pabouas nporpamMma o XUMHH JUIsl 00y4aIOUINXCS € 3aJ€P’KKON TICUXUYECKOTO Pa3BUTHUS
(nanee — 3IIP) Ha ypoBHEe OCHOBHOrO oOIIero oOpa3oBaHUS IOJATOTOBJIEHA Ha OCHOBE
@denepalIbHOTO  TOCYJapCTBEHHOTO  00pa30BaTENbHOrO  CTaHAApTa OCHOBHOIO  OOIIEro
obpazoBanus ([Ipukaz Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC
000), depepanbHON aganTHPOBAHHOW 00pPA30BATEIBHONW MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHUs sl OOYyYaloIUXCS C OrPAaHUYEHHBIMH BO3MOXHOCTAMM 3710poBbs (IIpuka3
Munnpocsenienust Poccun ot 24 Hosiops 2022 1. Ne 1025), ®enepanbHoil pabouei mporpaMmbl
OCHOBHOT'0 00111eT0 00pa3oBaHUs 10 yueOHOMY IMpeameTy «Xumus», deaepanbHONU NPOrpaMMbl
BOCIHMTAHUSA, C YYETOM pacIpeIeIeHHbIX 0 KilaccaM MPOBEPSIEMbIX TPeOOBaHU K pe3ysibTataM
ocBoeHus denepanbHON alanTHPOBAHHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOT'O OOILEro
oOpa3oBaHusl [uisi OOydYaloIIUXCS C 33JCPKKOM MCUXMYECKOTO pa3BUTHUA M 3JIEMEHTOB
coJiepKaHus, IPeCTaBICHHBIX B Koaudukarope no xumuu, Konnenuuu npenogaBanus yaueoHOro
npeaMera «XuMmus» B oOpa3oBaTeNbHBIX oOpraHuzauuax Pd, peanusyrommx OCHOBHbIE
o011eo0pa3oBaTesIbHbIE IPOTPAMMBI.

[IporpamMma o xumuu pazpaboTaHa C LIEJIbI0 0Ka3aHUs METOINYECKON TOMOLIU YUUTEIIO
B CO3JIaHMM paboyeil mporpamMmbl 0 y4eOHOMY MpeIMETY.

B cucteme ectecTBeHHOHAy4yHOro 00pa30BaHUs XUMUS KaK y4eOHBIM mpeaMeT 3aHMMAeT
Ba)XHOE MECTO B IO3HAHMM 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMM HAYYHOM KapTUHBI MUDA,
CO3/1aHUM OCHOBBI XMMHYECKUX 3HAHUM, HEOOXOJUMBIX JUIsl NMOBCEIHEBHOMN »W3HU, HAaBBIKOB
3JI0pOBOTO M 0€30MMacHOro JJIs YeIOBEKa M OKPY’KAOLIEH ero cpeabl o0pa3a >KHU3HHU, a TaKXkKe B
BOCIIMTAHUU YKOJIOTUYECKOHN KYJIbTYpHI.

VYCnemHocTh M3y4eHUs XHMHM CBS3aHA C OBJIAJEHUEM XUMHYECKUM  SI3BIKOM,
coOnrofieHHeM MpaBuil 0Oe30MacHOM paboThl MpPU BHINOJHEHUH XMMHYECKOTO AIKCIEPUMEHTA,
OCO3HAaHHWEM MHOTOUYUCIIEHHBIX CBA3EH XUMUU C IPYTUMH NIPEAMETAMHU HIKOJBHOTO Kypca.

[Iporpamma BKJtOUaeT B c€0s1 OCHOBBI HEOPTaHUUECKON U OPraHUYEeCcKO XxumMuHu. I maBHOM
ujaeel IMmporpamMmbl SIBISIETCS cO3JaHMe 0a30BOro0 KOMILJIEKCA OINMOPHBIX 3HAHUM O XUMHH,
BBIDQKEHHBIX B (OpPME, COOTBETCTBYIOIIEH BO3pacTy OOydJalOMMXCSI HM WX OCOOBIM
00pa3oBaTeNIbHBIM NOTPEOHOCTSIM.

B conepxaHum naHHOTO Kypca IMpEACTaBICHbl OCHOBOIOJIATAIOUINE XUMHYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YyYEHNE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH MX
CBOICTB OT CTpOEHMS, MPOTHO3UPOBAHUE CBOICTB BEIIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN
XMMHMYECKMX NPEBpPALlCHUA W IIyTed YNpaBIEHUS MMM B LEIAX IOJIY4YEHHs BEILECTB U
MaTepUasoB.

TeopeTnueckyl0o OCHOBY M3y4Y€HUS HEOPraHMYECKOH XUMHUHU COCTABIIAET AaTOMHO-
MoJIeKyJisipHOe yueHue, llepuoanueckuit 3akon .M. MenaeneeBa ¢ KpaTKMMH CBEACHUSIMU O
CTPOCHMM aTOMa, BMJAX XUMHUYECKOW CBA3HM, 3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMHYECKHX
pEaKUHid.

B wu3ydeHum Kypca 3Ha4uMTEIbHAs POJb OTBOJUTCS XMMHUYECKOMY 3KCIEPUMEHTY:
IPOBEJCHUIO MPAKTUYECKUX U JIaDOpATOPHBIX pabOT, ONMCAHMIO PE3yJIbTaTOB YYEHHUECKOIO
9KCHEPUMEHTA, COOJIIOACHUIO HOPM U IIpaBuIl Oe30macHoi paboThl B XUMUUECKOM Ja00paTopuu.

Peanu3amus naHHOM porpaMMbl B Tiporiecce 00y4eHHs 03BOIUT oOy4darormmcst ¢ 3I1P
YCBOMTD KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMH U NTOHATH POJIb U 3HAYCHUE XUMHUH CPEAU JPYTHX
HayK O IPUpOJIE.

W3ydyenne XuMHUM CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYyYarOIUMXCA HAyYHOTO
MHUPOBO33pEHUS, OCBOCHUIO OOIIEHAy4YHbIX METOJ0B (HaOIIOCHNUE, U3MEPEHHE, IKCIEPUMEHT,
MO/JICJIUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO NMPUMEHEHHs] Hay4yHBIX 3HAHUH, OCHOBAaHHOI'O Ha
MEXIPEAMETHBIX CBS3AX ¢ mpeaMmeramu «Oxkpyxkaroumit mup», «®Pusukay, «buonorusy,



«I'eorpadus», «MaremaTnka» u (HOpMUPYET KOMIIETEHIIMH, HEOOXOIUMBIE Ul MPOJOJIKECHUS
o0Opa3oBaHMs B 00JIaCTU €CTECTBEHHBIX HayK.

W3ydenne XMMHHU CTIOCOOCTBYET pa3BUTHIO y oOyuatonmxcs ¢ 3[1P npoctpancTBeHHOTO
BOOOpa)keHUs, (PYHKIMOHAIBHONM TI'PaMOTHOCTH, YMEHHUS BOCIPUHUMAThb W KPUTHYECKU
aHaJTM3UPOBaTh MH(GOPMAIIHIO, IPEJCTABICHHYIO B pa3IMyHbIX (popMax. 3HAYMMOCTh MpeaMeTa
JUTSL pa3BUTHS KU3HEHHOW KOoMITeTeHINH o0yJatomuxcs ¢ 3[1P 3akirodaercsi B yCBOGHUH OCHOBBI
XUMHUYECKHX 3HaHUM, HEOOXOJUMBIX JUIsl TOBCEAHEBHOM JKM3HU; HABBIKOB 3J0POBOTO H
0e30MmacHOro AJisi 4YejoBeKa M OKpyKallled ero cpeisl oOpa3a >XKU3HU; (OPMUPOBAHUU
9KOJIOTMUECKOH KYJIBTYPHI.

[Iporpamma oTpaxkaeT coaepkaHue OOYyYCHHS MpeaMeTy «XUMHUS» C yU4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHocTel oOyuwatomuxcs ¢ 3[IP. OBnaneHue ydeOHBIM NpeIMETOM
«XuUMHSD TIPEACTABISET ONPEENIEHHYI0 TPYAHOCTh it oOyuatomuxces ¢ 3[IP. Oto cBsizaHo ¢
0COOEHHOCTSIMH MBICIIUTENIEHOW JESTETbHOCTH, MEPUOANYECKMMU KOJIeOaHUSIMU BHUMAaHMS,
MajbiM O0BEMOM MaMATH, HEJOCTATOYHOCTHIO OOLIero 3amaca 3HaHWM, MOHHUKEHHBIM
II03HABaTEJIbHBIM MHTEPECOM U HU3KUM YPOBHEM PEUYEBOrO Pa3BUTHS.

Jlst mpeo1oNieHns TPYAHOCTEH B M3yUYCHUH YYEOHOTo mpeaMera « XuMus» HeoOxoauma
ajanTanus oobemMa U XxapakTepa yueOHOro Marepuasia K mo3HaBaTeIbHbIM BO3MOXHOCTSIM IaHHOU
KaTeropuu oO0ydYaromMxcsi, Y4eT HUX OCOOEHHOCTEW pa3BUTHUS: HCIOJIb30BAaHHE AITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBS3E€H, IIOCTEINIEHHOE YCJIOKHEHUE H3y4aeMOIo
MaTepuaia.

[Tpu u3yyeHHH XUMUH HEOOXOIUMO OCYIIECTBIIATh B3aMMOACHCTBIE Ha MOJUCEHCOPHOU
OCHOBE.

Teopernuecknuii MaTepuan PpEeKOMEHIYETCS Hu3ydaTb B IPOLIECCE IMPAKTUYECKON
JeSATeNIbHOCTH. BO3MOXKHO BBIJICJIEHHE OTAEJIbHBIX YPOKOB Ha pEHIeHHE 3ajJady B CBSI3U CO
CJIOKHOCTBIO aHaJIM3a TeKcTa ooyvaronmmucs ¢ 3[IP. Oprannueckoe eJMHCTBO MPaKTHUECKON U
MBICIIUTENIBHON JIeATENbHOCTH O0YYaroUIMXCs Ha YpPOKaX XMMHU CHOCOOCTBYET MPOYHOMY U
OCO3HAaHHOMY YCBOEHHUIO Oa3UCHBIX XMMHUECKUX 3HaHMA U ymeHHid. Oco0oe BHMMaHUE NpU
U3YYEHUH XUMHUHU YJEISeTCsl U3YYEHUI0 «CKBO3HBIX» MOHATHH U (OpPMHUPOBAHMIO HaBbIKA
CTPYKTYypUPOBAaHHS MaTepHala.

Henu u 3amaun u3ydeHus: yueOHOTo nmpeamMera « XuMus»

OOue nenu u3ydeHus ydeOHOro mpeamera «XuMus» NpeicTaBieHbl B DenepaabHOM
pabodeil mporpaMmme OCHOBHOTO 001ero oopa3oBanusi. OHH aKTyaTU3UPOBAHBI C YYETOM HOBBIX
NPUOPUTETOB B CHUCTEME OCHOBHOrO 0OIIero oOpa30BaHUs, HANpaBIEHHOCTH OOyYeHHUs Ha
pa3BUTHE W CAaMOpPAa3BUTHE JIHYHOCTH, (OPMHpPOBaHWE €€ HWHTEIUIEKTa W OOImed KyJIbTYpHI.
OOyueHue yMEHHUIO YYUTHCS U MPOJODKATh CBOE 00pa30BaHHE CAMOCTOSTENILHO B HACTOsIIEe
BpeMs SBIISICTCS OHOM M3 BAXKHEHIINX PYHKINH y4eOHBIX TIPEAMETOB, B TOM YUCIIE U « XUMU.

s o6yuaronuxcs ¢ 3I1P, Tak »xe, Kak U 1UIs1 HOpPMATHBHO PAa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTelbHYIO IporpaMMmy, JOMHUHHUpYIOLIEE 3HAuY€HUE
npruoOpeTaroT TakKe e, Kak:

(dbopMHpOBaHNE HHTEIJICKTYAIBHO PAa3BUTOM JMYHOCTH, TOTOBOH K COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY NPHUHATHUIO PEIIEHUH, CIOCOOHON aanTHPOBATLCS K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM KU3HU;

HamnpaBlICHHOCTh OOy4YeHHMsT Ha CHUCTEMaTHYeCKOoe MpPHOOLIEHHE ydalluxcs K
CaMOCTOSITENIbHOM IO3HABAaTENIbHOM JIE€ATENbHOCTH, HAYYHbIM M MPaKTUYECKHUM METOoJaM
NO3HaHUs, GOPMUPYIOIIMM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieyeHne YCIIOBHiA, CIOCOOCTBYIOIIUX TNPHOOPETECHHIO OOYYArOIIUMHUCS OIBITa
pPa3sHOOOPa3HOM JEsATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIETEHIINI), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE AJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

¢dopmupoBaHUe YMEHMH OOBSCHATH M OLICHUBAThH SIBJICHUS OKPYXAlOIIEro MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, OJIYUYEHHBIX IPU U3yUEHUU XUMUU;



¢dbopmupoBaHrEe y 00yYarOIUXCs T'YMAaHUCTUYECKUX OTHOLICHWN, MOHUMAaHHS 1IEHHOCTH
XUMHYECKUX 3HaHWM JJi1 BBIPAOOTKM 3KOJOTHYECKH I€]1eco00pa3HOro MOoBeNeHUs B OBITY U
TPYZAOBON JEATENBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbS M OKpPYXKarolled MpUPOIHON
Cpelbl;

pa3BUTHE MOTHBALUU K O0YYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiis 1 HaPaBICHHOCTH AaJbHEHUIIero 00yueHus..

Kypc HampaBneH Ha penieHHe CIeAYIOUMX 3ajad, 00eclneyrBAaIoNINX pPeaTu3aluio
JUYHOCTHO-OPHEHTUPOBAHHOTO M JIEATENBHOCTHOTO MOJAXOA0B K  OOYYEHHIO XUMHH
obyuaromntuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O 00IIIET0 0Opa30BaHMUS:

(dbopMHpoBaHKE TIEPBOHAYAIIBHBIX CHUCTEMATU3UPOBAHHBIX MPEJICTABICHUH O BEIleCTBaXx,
WX TPEBpalICHUAX U NPAKTHUYECKOM IPUMEHEHUH; OBJIAJ€HUE MOHATUHHBIM ammapaTtoM u
CHUMBOJINYECKUM SI3bIKOM XUMUU;

OCO3HaHHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHYECKOM HayKuM Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAILEHNN HEOPraHMYECKUX U OpraHUYECKHX
BELIECTB KAK OCHOBBI MHOTHUX SIBJICHUH KUBOM U HEXKUBOM PUPO/IbI; YTyOieHne NpeCTaBIeHUN
0 MaTepHaJIbHOM E€IMHCTBE MHPA;

OBJIaJICHUE OCHOBAMH XHUMHUYECKOM TI'PAaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3UPOBATh U
O00BEKTHBHO OLIEHMBATh JKU3HEHHbIE CUTYallUH, CBSI3aHHBIC C XMMHEH, HaBbIKaMU 0€3011acCHOTO
oOpallleHus: ¢ BEIIECTBAMHU, HCIIOJIb3yEMbIMU B IIOBCEITHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATH
U IUIAHUPOBATh JKOJOTMYECKH O€30I1acHOe MOBEICHHE B LENAX COXPAaHEHMS 370pOBbS U
OKpYKaIoIleil Cpebl;

¢dbopMHpOBaHHE YMEHHMI YCTaHABIMBATh CBSI3M MEXIY pEaJbHO HaOII01aeMbIMU
XUMHUUYECKUMH SIBICHUSAMHU U MPOLIECCAMU, IPOUCXOSIIUMUA B MUKPOMUPE, OOBSICHITh MPUUNHBI
MHOT000pa3usi BELIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U CTPOEHMSI, @ TAKXKE 3aBUCUMOCTh
IPUMEHEHHUS BEUIECTB OT UX CBOICTB;

npuoOpeTeHre OmbITa MCIOJIb30BAaHUS PA3IMYHBIX METOJOB M3Y4YEHHS BELIECTB,
HaOJII0/ICHUS 32 UX MPEBPAIICHUSIMHU NPU IPOBEJCHUH HECTIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCIOJIb30BaHUEM JIaOOPAaTOpHOTo 000pYyI0BaHUS U IPHOOPOB;

(¢bopMHpOBaHHME TMPEACTABIEHUH O 3HAYEHUM XMMHUYECKONM HAyKd U pelIeHUuu
COBPEMEHHBIX HKOJIOTHUECKUX Mpo0JieM, B TOM 4YHCIE€ B NPEAOTBPALICHUHM TEXHOTEHHBIX WU
IKOJIOTHUECKHUX KaTacTpod.

OcobennocTu 0T0OOpa M aanTaluK Y4eOHOr0 MaTepraia o XuMHu

OOyuenue yueOHOMY TIpeaAMeTy «XHUMHS» HEOOXOAUMO CTPOUTh HA CO3JIaHHUH
ONTHUMAJBHBIX YCJIOBHUN Ui yCBOGHHS MPOrpaMMHOT0 Mmarepuana oOydaromumucs c 3I1P.
Bonbiioe BHMMaHUE AOKHO OBITH yNElI€HO OTOOpY yueOHOro Marepuaja B COOTBETCTBUU C
INPUHILIAIIOM JOCTYTHOCTH TpPHU COXpaHeHuu oOmiero 6a3zoBoro ypoBHsS. OH JOKEH 1O
COJICpPKaHUIO0 M 00BeMY OBITh aIaTUPOBAHHEBIM T oOyuarontuxcs ¢ 3[1IP B cooTBeTcTBHU € HIX
0coObIMU  00pa3oBaTeNbHBIMU TOTpeOHOCTsIMH. CleyeT OOJNeryuTh OBJAJECHUE MaTepuaioM
obyuatontumucs ¢ 3[IP mocpeacTBoM ero AETalbHOTO OOBSCHEHHS C CHCTEMAaTHUYECKUM
MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKON B MPUMEHEHUU 3HAHUM C UCIOJIb30BAHUEM IPUEMOB
AITOPUTMHU3ALMU U BU3yaJIbHBIX OMOpP, 00y4YEeHUs CTPYKTYPUPOBAHHIO MaTepHaa.

Bonbiioe 3HaueHue 11t MOJTHOIIEHHOTO YCBOSHHS y4eOHOTO0 MaTepuaja UMeeT omopa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, H3Y4aeMbIX B JAHHOM Kypce, C TaKUMHM Yy4eOHBIMU
npeametamu kak «l'eorpadus», «Dusnkay, «buonorus». [lo3Bomnss paccmMaTpuBaTh OJUH U TOT
e yuyeOHbI MaTepHuall ¢ pa3HbIX TOYEK 3pPEHUS, MEXKIIPEAMETHBIE CBS3H CIOCOOCTBYIOT €ro
Jy4IlIeMy OCMBICIICHUIO, O0Jiee TPOYHOMY 3aKPETUICHUIO MOMYyUYEHHBIX 3HAHUN U MPAKTHYECKHX
YMECHHM.

[Ipy moAroToBKe K YypOKaM Yy4YUTENb JOJDKEH MPEAyCMOTPETh (POPMUPOBAHUE Y
oOydaroluxcsi yYMEHUH aHalIu3upoBaTh, CpPaBHMBAaTh, 0000IIAaTh M3y4yaeMbld Marepual,



IUIAHUPOBATh TPEJICTOALIYI0 paboTy, OCYLIECTBIATh CAMOKOHTPOJIb. Heo0X0auMO MOCTOSHHO
CJIEIUTH 3a MPAaBUILHOCTHIO peYeBOro 0(popMIIeHHs BhICKa3bIBaHU oOyuatomuxcs ¢ 3[1P.

B cBsi3u Cc 0COOEGHHOCTSMH TIOBEIEHHUS W JeATeNbHOCTH, oOyuatommxcs c¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOJUM CTPOXKAWIINI KOHTPOJb COOIIOICHUS
NpaBUJI TEXHUKH 0€301aCHOCTH IPHU MTPOBEACHUH JIAO0OPATOPHBIX padOT B XMMUYECKOM KaOHHETE.

IIpumepHbie BuABI AeaTeabHOCcTH o0yyaromuxcs ¢ 3IIP, o6yciioBiaenHbIe 0co0bIMU
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMH H O0eclHeYNBAKIIHE OCMBICICHHOE OCBOCHHE
coJep;KaHuM 00pa3oBaHus MO NpeaAMeTy «XHUMHS»

Coneprxanue BUAOB JiesTebHOCTH oOydatonuxcs ¢ 3[1P Ha ypokax XUMHM OIpeessaeTcs
X 0coOBbIMU 00pa3zoBaTelbHBIMU MOTpeOHOCTAMU. [lomumo mmpoko ucnonbdyembix B OOIIT
OOO o0mux ans Bcex OOyyaromMXcs BHAOB JESITEIBHOCTH CIEAYEeT YCHIUTh BHIbI
NEeSTeNIbHOCTH, CHelU(HUUHbIE JUIs JaHHOM KaTeropuu oOydarommuxcs, s oOecreueHus
OCMBICJICHHOTO OCBOCHHUSI COJEpXaHHsA 0O0pa3oBaHUS MO IMpPEIMETy: YCHUICHHE NpeaMETHO-
MIPaKTUYECKONW JEsTeIbHOCTH C aKTHUBM3AllMe CEHCOPHBIX CHUCTEM; YEpelOBaHUE BUOB
JEATENBHOCTH, 3a1€UCTBYIOLINX PA3IUYHbIE CEHCOPHBIE CUCTEMBL; OCBOEHUE MaTepHasa ¢ Olopoun
Ha aJrOpUTM; «IOLIArOBOCTHY» B HU3YUYEHHU MaTepuasa; MCIOJIb30BAaHUE JOMOJIHUTEIbHON
BU3YaJIbHON OMOpHI (TU1aHbl, 00pa3Ibl, CXeMbl, 1a0JI0HbI, ONOPHBIE TaOmuIbl). s pa3BUTUS Y
oOyuaromuxcst ¢ 3[IP ymenuss genate BbIBOIBI, (OPMHPOBAHUS TIPAMOTHOIO PEUEBOTO
BBICKa3bIBaHUS HEOOXO0AMMO UCIIOIB30BaTh OMOPHBIE ciloBa U kiuiie. Ocoboe BHUMaHUE CeTyeT
YAETUTh O0YUEHUIO CTPYKTYPHUPOBAHUIO MaTepHalia: COCTABJIEHUE PUCYHOUHBIX U BEpOAbHBIX
CX€M, COCTaBJIEHUE Ta0JINI, COCTaBJICHUE KJIACCU(PHUKAIIMUA ¢ 0003HAUEHHBIMU OCHOBAHUSAMU IS
KJIacCU(UKALlMU 1 HATIOJIHEHUE UX NIPUMEpPaMU U JIp.

IIpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT POIT OO0.

st oOyuaromuxest ¢ 3[1P cymiecTBeHHBIMU SBIISIFOTCSI TIPUEMBI pa0OTHI C JIEKCUYECKUM
MmatepHaioM 1o npeamerty. [IpoBoanTces cnenuanbHas padoTa 1o BBEJCHUIO B AKTUBHBIN CIIOBaph
0o0y4aroluxcsi COOTBETCTBYIOLEH TepMUHOJIOTUU. M3ydyaemble TepMUHBI BBOJSATCS Ha
IOJIMCEHCOPHOM OCHOBe, 00s3aTeibHa BHU3yallbHAs MOJJIEP)KKA, AITOPUTMbI pabOTHl €
OTIpe/IeNIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyallu3allii TEPMUHOJIOTHUH.

MecTto yueOHOro npeamera « XuMusi» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalbHBIM TOCYAapCTBEHHBIM 00pa3oBaTeNIbHBIM CTaHAAPTOM
OCHOBHOT0 0011ero o0pa3oBaHMs y4eOHBIH mpeaMeT «XHUMHUs» SBISIETCS 00s3aTelabHBIM IS
U3Y4EHHUS.

VY4eOHbIM IUIaHOM Ha €€ u3yueHue oTBeieHO 136 yueOHbIX 4acoB — 10 2 Y B HEZAENIO B §
1 9 Kjaccax COOTBETCTBEHHO.

Coneprxanue yueoHoro npeamera «Xumus» cooterctByer @I'OC OO0, pa3paboTaHo ¢
yuetoM DerepaabHO OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa3oBaHuUs
no yuyeOHOMY mpeaMery «XHuMHs», cOOTBeTcTBYyeT denepalnbHON aJanTHPOBAHHOW OCHOBHOM
00pa30BaTebHON MPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHMs OOYYAIOMIMXCS C 3aJePKKON
IICUXUYECKOT0 Pa3BUTHSL.



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHSATHSA

[TIpenver xumuu. Ponmb XUMHM B JKM3HM 4elOBeKa. XHUMHUS B CHUCTeMe HayK. Tema u
BenlecTBa. dusnueckue cBONCTBA BELECTB. ArperatHoe coctosiHue Bemiects. [lonsaTue o merogax
no3HaHus B XxuMuu. Unctele BemecTBa U cmecu. CriocoObl pa3ienieHns cMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTsie U clioKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumugeckast popmyra. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTeNbHAsh MOJIEKYJISIpHas Macca.
MaccoBast 10711 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHUH.

KomuuecTBo Bemecta. Moinb. MonspHas Macca. B3auMocBs3b KOIM4YecTBa, Macchl U YUCIIa
CTPYKTYPHBIX €IHHHUII BemecTBa. Pacu€Tel o GpopmynamMm XUMHUYECKUX COCTUMHEHUH.

Ouznyeckue U XUMHYECKHUE SIBJICHHS. XHUMUYecKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHHs MAacCChl BEIIECTB. XUMHUYECKHUe ypaBHeHUs. Kiaccupukanuss XUMHUECKUX PEeaKIui
(coenuHeHwUsI, pa3IoKEeHHS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuiamMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE U OMHCaHWE (U3NYECKUX CBOHCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HAOM0IeHne (pr3nyeckux (TUTaBJICHHE BOCKA, TAsSTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KHIIEHHE U KOHJICHCALMS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJMBAHUE METHOW MPOBOJIOKH, B3aUMOCHCTBHE Mejla C KUCIOTOM) sIBJICHUH, HaOI0IeHNe
M ONKCAaHWE TPU3HAKOB TMPOTEKAHUS XMMHUUYECKMX peakuui (paszlioKeHue caxapa,
B3aMMOJICCTBUE CEPHOU KHUCJIOTHI C XJOPUIOM Oapus, pasnoxkenue ruapokcuaa meau (II) mpu
HarpeBaHuM, B3aUMOJeWcTBUE jkene3a ¢ pactBopoM coiu meau (II), m3yuenuwe crmoco6oB
pasleNnieHds CMeceil: C TOMOINBI0 MarHuTa, (UIbTpOBaHUE, BBIMAPUBAHHUE, TUCTHIUISALIMS,
xpomaTtorpadusi, IpoBeeHIE OYNCTKHA TOBAPEHHOM COJM, HAOIIOICHNE U OTICAHHUE PE3YIbTaTOB
MIPOBEJICHUS OIBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUSI MacChl, CO3/1aHUE MOJIETIE MOJIeKYJT
(1apocTep;KHEBBIX).

Ba:xkHeiinue npeacraBuTe/ M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — 31€MEHT M IPOCTOE BEILECTBO.
Haxoxxnenne kuciopona B nmpupoze, Gu3ndeckue 1 XMMHUYECKHUE CBOMCTBA (pEaKIuu TOPSHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrocoObl TONYYEHUS KHUCIOpOJIa B JadopaTopuu U
IPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — aljoTponHas MOAU(pUKALUs
KHCJIOpO/1a.

TennoBolr A(DPeKT XUMHUYECKONW pEaKlUh, TEPMOXHMHUYECKHE YpPaBHEHHS, 3K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroib W METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3 dekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopoa — snemeHT u poctoe BeriecTBo. Haxoxaenue Bogopoaa B pupoje, Gpuzndeckue
U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOObI noyyeHus. Kuciaotel u conu.

Mounsipabiii 00BEM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoilcTBa BoAbl. Boja kak pactBoputenb. PactBopbel. Hackimenueie u
HEHACBHIIIEHHbIE PacTBOpPbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BELIECTBAa B
pactBope. XuUMHU4eCKHe CBOMCTBA BOJbl. OCHOBaHMSA. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bozabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJ.



Knaccudukanuss Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHAOB:
coyieoOpa3yrorniie (OCHOBHBIE, KUCTOTHBIC, aM(OTEepHBIC) U HecoseoOpa3ytonue. HomeHkmaTypa
okcu0B. Du3znueckrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyduenue okcuaosB.

OcHoBanus. Kmaccudukanust ocHoOBaHWN: WIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuil. @u3NUeCKHME U XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyueHue
OCHOBaHMIA.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kuciaor. Ouzndeckue U XUMHYECKHE
cBoiicTBa kuciot. P aktuBHoctn MmetauioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknatypa coisieid. @uznueckue U XMMHUUYECKHe cBoiicTBa coiiel. Ilonmyuenue
COJIEH.

I'enernueckas cBsA3p MEXKy KJIacCaMU HEOPraHUYECKUX COEUHEHUN.

Xumuyeckuii IKcnepumenm:

KauyeCTBEHHOE OMpeeNIeHUue COJEpKaHusl KUCIOPOoJa B BO3AyXeE, MOTyYeHHE, COOUpaHue,
pacro3HaBaHUE W HM3YyYCHHE CBOMCTB KHCJIOpPOJAa, HAOIIOIEHHWE B3aMMOJEHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpAIlleHUs ropeHus (Moxkapa), 0O3HAKOMIICHUE C
oOpasmamMu OKCHUIIOB U OIHCAHME HMX CBOWMCTB, MOJydeHHE, COOMpaHue, pacro3HaBaHUE U
U3y4YeHHE CBOWMCTB BOAOpoaa (TOpeHHe), B3auMojeicTBUE Bojopoaa c¢ okcugom meau (1)
(BO3MOXHO MCIIOJIb30BAaHUE BHUICOMATEPHAIIOB), HAOIIOJEHUE 00pA3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEUIECTB C PA3UYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJied pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIHOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIIEIOBaHNE OOpa3llOB HEOPTaHWYECKHX BEIIECTB PA3JMYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAaX KHUCIOT W IIEIOYeH, U3ydeHue
B3aumoeicTBus okcuaa menu (11) ¢ pacTBOpoM cepHON KUCTOTHI, KUCIOT C METAJIAMH, PEAKITUI
HEUTpaM3aluu, MOJIyYEeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljla JPYruM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3adad 1Mo TeMe «BaxuHelime Kiaccel
HEOPraHUYECKUX COCIMHEHUI.

IMepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /[, U.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YecKas cBA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIAaCCU(PUKAIIMU XUMUYECKUX FIEeMEHTOB. [IoHATHE O TpyNmax CXOAHbBIX
3JIEMEHTOB (II[EJI0YHBIE U MIEJIOYHO3EMETbHBIC METAJIIIbI, TAJIOT€HBI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHBIE OKCHUIBI U THAPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema XuMHuueckux osyemeHtoB [l M.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [lepuogudeckoid CUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3NUECKUAd CMBICH
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpPOCHHE 3IEKTPOHHBIX
o0Oosouek aromMoB mepBbIXx 20 XxuMuUYeckux dneMeHToB llepuoamueckoit cucremsr [I. U.
MenaeneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA MO €ro NoJiokeHuto B [lepuoamueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue [lepuogunueckoro 3akona u Ileprogudyeckoil CUCTEMBbI XUMUUYECKUX 3JIEMEHTOB
JUIS pa3BUTUs HayKu U npakTuku. 1. . Menaenees — y4€Hblil U rpaK1aHNH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okuciieHus. OKMCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporiecchl OKucIeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:



U3yueHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aHMMOJACHUCTBUE THUAPOKCHIA
LIMHKA C PacTBOpPaMM KHCJIOT U IIeJoYel, MPOBEIEeHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHUS).

Meosrcnpeomemnwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YYEHUH XMMMH B 8 KJIacce OCYILIECTBIISIETCS
Yyepes3 UCIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUH, SBISIOIINXCS
CHUCTEMHBIMU JJIS1 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE OHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJEINPOBAHHE,
HU3MEpEeHUe, MOJIEIb, SIBJICHHUE.

®usuka: Marepus, aToOM, OJJIEKTPOH, IIPOTOH, HEWUTPOH, HWOH, HYKJIHJA, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNO, O0BbEM, arperaTHoe
COCTOSIHUME BEIIECTBA, ra3, (hU3NYECKHe BEJIWYMHBI, €IUHUIBI W3MEPEHHUs, KOCMOC, IJIaHETHI,
3B€3151, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOPHbIE TMOPOJbI, IOJE3HBIE
HCKOIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMUMHYeCKas peaKkuust

[lepnonnueckuit 3akoH. Ilepmogmueckas cucrtema XxuMudeckux aemeHtoB [l WM.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kajlus, KaJlbLUi U HUX COEIWHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMYECKUX PELIETOK,
3aBMCHMOCTB CBOMCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKN U BU/1a XUMUYECKOM CBSI3H.

Knaccudpukanmss 1 HOMEHKIATypa HEOPTaHHMYECKUX BEHIECTB. XHWMHUUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3JIMUHBIM KJacCcaM HEOPraHMYECKHUX COEIMHEHUH, FeHETHYEeCKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4ecKuX peakluuid Mo pa3lIuyHbIM MPU3HAKaM (110 YHUCTY W COCTaBy
y4acCTBYIOUIMX B PEAKIIMH BEIIECTB, 10 TEMIOBOMY 3((DEKTY, 10 N3MEHEHUIO CTENEHEH OKUCIIEHUS
XUMHUYECKHX OJJIEMEHTOB, IO O0paTUMOCTH, M0 Yy4YacTHIO Karaiau3atopa). OK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUSI.

[TonstTre o ckopocTu xuMuyeckoil peakuuu. [ToHsTHE 00 O0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusix. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusx. [lonsTue o
karanuse. [lonsTie o xuMudeckoMm paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKON
peakuuu U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMK, DSIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/I1a NIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHN3M JUCCOLMAIIMY BEIIECTB C Pa3IMUYHbIMHU BUJIAMU XUMUYECKO CBs3H. CTeneHb
nuccoruanuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

Peaknuu moHHoro oomeHa. YcnoBHs MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, TMOJHbIEC U
COKpalllEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBONCTBa KUCJIOT, OCHOBAaHUN U COJIeH B CBETE
NPECTaBICHUH 00 JIEKTPONUTHYECKOM auccormanuu. KadecTBeHHblE peakIMy Ha HOHBIL.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METaUIOB M HeMeTa/uioB (rpadura W ajaMmasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH peakUuud OT BO3JACHCTBHUS pa3iIMYHBIX
(hakTOpoB, HCClIEeIOBaHUE JJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MpOIECcCca TUCCOLMALINN



KHCJIOT, LEJI0Y€eN U coseil (BO3MOKHO UCIIOJIb30BAHUE BUJIEO MATEPUAIIOB), IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOUINX MPHU3HAKKA MPOTEKaHUsl peakiuii moHHOro obMeHa (oOpa3oBaHME OcajiKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OIMBITOB, MILTIOCTPHUPYIOIUX NMPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKlUUi (FOpeHHe, peakluu pPas3iokKeHHs, COeAMHEHHUS), PAclO3HAaBaHUE
HEOPraHWYECKUX BELIECTB C IIOMOIIbI0 KAauyeCTBEHHBIX pEakUUi Ha HWOHBI, pEIICHHE
9KCIIEPUMEHTAJIBbHBIX 3a7au.

HemeTtanubl 1 MX cOeJUHEHHS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XvMHYecKue CBOMCTBAa Ha MpHUMepe Xjopa (B3aHUMOJCICTBHE € MeTaUlaMH, HEMeTaJUIaMH,
menoyamu). XsopoBopopoa. ConsiHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJy4YCHHE,
npuMeHenue. JleficTBre xjiopa 1 XJI0pOBOAOPO/Ia Ha OPraHu3M uesoBeka. BaxHeilue Xmopuiast
Y UX HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3yeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyeckue CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOpOJia U Cepbl. AJUIOTPONHbIE MOAUGUKALUN KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3NYECKHEe M XUMUYecKue cBOMCTBA. OKCHIBI Cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(ob1ue Kak MpecTaBUTENs Kilacca KUCIOT U crienuduueckue). XMMUYECKHe Peaklnu, JIexKaIue
B OCHOBE IIPOMBILIIIEHHOTO CII0CO0a MOyueHuUs! CEpHOM KUCIOThI. [IprMeHeHre cepHOl KUCIIOTHI.
Conu cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyibdar-uoH. HaxoxxaeHue cepel u eé
COCIMHEHUI B NpHpojae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl COCIUHEHUSMH CEpPbI
(KUCIIOTHBIE A0/, 3arpS3HEHNE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPAILCHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmbsl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHH OKHCICHHMA. A30T, paclpoCTpaHEeHHE B IMpHUpoJe, (U3NYECKUEe WU
XuMHueckue cpoiictBa. Kpyrosopot azora B nmpupojie. AMMUax, ero pu3aniyeckue 1 XMMHUYeCcKue
CBOWCTBA, MoylyueHue u npumeHenue. Coinu aMMOHUS, UX (pU3nUecKre U XUMUUYECKUE CBOMCTBA,
npuMmeHeHnne. KauecTBeHHas peaklivs Ha HMOHBI aMMOHUS. A30THas KUCJIOTa, €€ IOJIy4eHHUE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OIIMe Kak NpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lMcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B Kauye€CTBE MHHEPAJIbHBIX
ynoOpeHnil. XUMU4ecKoe 3arpsi3HeHHe OKpY’Kalolleld cpeibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3MyXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOIUGBUKAIIH
¢dochopa, dpuznyeckne u xummuueckue cpoiictBa. Okcua docdopa (V) u gocdopHast kuciora,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA, moiydeHue. lMcmonbp3oBanume ¢ochaToB B KadecTBe
MHUHEpaJIbHBIX YA00pEHUH.

OO6mas xapakrtepuctuka 37eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE€ CTENIEHH OKHCICHHs. YTIEpOJ, alFIOTPONHbIE MOIU(BHUKALIMH, PAaCIPOCTPAHEHUE B
npupojie, GU3NIecKne U XUMHIECKUE CBOMCTBA. Ancopouus. KpyroBopot yriepoaa B mpupoie.
Oxcuapl yraepona, UxX GpU3MUecKue U XMMHUYECKHe CBOMCTBA, IeHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbI, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a IN100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIN 3(dexr. YronpHas kuciora u eé
conu, WX (pU3MUECKHe M XUMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-HOHbI. Vcnonap3oBaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIECHHOCTH
U CEJIbCKOM XO35IUCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX YIiepoJa
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, INIMLIEPHH, YKCYCHas KucioTa). [IpupoiHbie HCTOUYHUKN
YTIEBOIOPOAOB (YyroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJIb
B OBITY M IPOMBILUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oelkax,
yIJI€BOAAX — W UX POJM B JKU3HU 4eJoBeKa. MarepuajabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COEAUHEHUN.



Kpemuuii, ero ¢usndeckue ¥ XUMUYECKHE CBOIHCTBA, MOJIyYe€HHWE U TPUMEHEHHUE.
CoenuHenus kpemHusi B mnpupone. OOmme mnpexacraBieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucnoTe. CUITUKATHI, UX UCIIOIB30BAHKE B OBITY, B MPOMBIIINIEHHOCTH. BaxkHeitmue
CTPOUTETFHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30IMMacHOTO UCIIOIh30BAHMS CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 0Opa3lloB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJISTHOW KUCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMH Ha XJIOPHUA-UOHBI U HAONIOJCHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (QU3MYECKHe U XUMHUYECKHE CBOMCTBA TajOreHOB W MX COCIUHEHHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUIEOMATEPHUANIOB), O3HAKOMIIEHHE C O0pa3laMH XJIOPUIOB (TaJOr€HUIOB),
O3HAKOMJIGHHE C oOpasliaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJB30BaHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHHE Tporiecca OOyrauWBaHMsS — caxapa TMOJ  JICHUCTBHEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, M3yUYeHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEepHOMU
KHUCJIOTHI, TIPOBEJICHUE KAYECTBEHHOW peakIuu Ha Cyib(haT-uoH W HAONIOJCHUE MpU3HAKa €€
NPOTEKaHUsl, O3HAKOMJICHHE ¢ (PU3MYEeCKHMMH CBOWCTBaMHU a30Ta, docdopa M UX COSAMHEHUUN
(BO3MO’KHO HCIIOJIb30BaHKUE BHAEOMATEPUAIOB), oOpa3amMu a30THBIX U (POchHOpPHBIX yAOOpEHNUH,
MoNlyueHue, coOWpaHue, pacro3HaBaHUE M HW3Y4YCHHE CBONCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX PEAKIINN HA MOH aMMOHHUS U (pocdaT-uOH U U3yUEHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI C MEJbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HW3YYEHHWE MOJEIeH KpPUCTAUIMUECKUX pemeéToK anMasza, Tpadura,
(dynnepeHa, 03HaKOMJICHHE C TIPOILECCOM aICOPOIIUU PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTUBOTA3a, MOTyYeHHE, COOMpaHue, PacliO3HABAHNUE M U3YYCHHE CBONCTB
YIJEKUCIOro Tra3a, MPOBEACHHE KAueCTBEHHBIX pPEaKIUii Ha KapOOHAT W CHJIMKAT-UOHBI U
W3y4eHUE TIPU3HAKOB WX TPOTEKaHWsS, O3HAKOMJIEHHE C TMPOAYKIMEH CHUIIMKATHOU
MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTANIbHBIX 3aJlad Mo TeMe «BakHeiline HemeTamibl 1
WX COCTUHEHUS.

MeTtaJuibl M UX COeIMHEHUS

OO6m1as xapakTePUCTHKA XUMUUECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX TIOJIOKECHHS
B [lepuonnueckoi cucreme xumuueckux sieMeHToB JI. M. MenneneeBa u CTpOeHUs aTOMOB.
Crpoenue mertamioB. Meramuinueckas CBsA3b M METAUIMYECKass KPUCTAUTMYECKasl pemieTka.
DNEeKTPOXUMHUYECKUN Pl HampspkeHud MertauioB. dusmyeckne M XMMHUYECKHE CBOMCTBA
MeTayioB. OOMIHMe CIIOCOOBI MOYYCHHUST METaUIOB. [IOHATHE O KOPPO3HH METAJLIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CraBbl (cTajb, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
IPUMEHEHUE B OBITY U IPOMBIIUICHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B [lepronnueckoit cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MeHnneneeBa, CTpOCHHE MX aTOMOB, HaXOXJeHHE B mpupoje. Ou3ndecKkue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpHs U Kamus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCIUHECHUM.

[[{enouHO3eMeNbHBIE METAIIBI MATHUN U KaJbIIMiL: oJ0KeHue B [leproanyeckoit cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKICHUE B MPUPOJE.
®dusnueckue U XUMHYECKUE CBOMCTBA MarHusi M KalblMsl. BaxHelune cCOeIMHEHUs KalbLus
(oxcum, ruapokcua, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AntoMunuii: nionoxkeHue B llepumoamdeckoir cucteMe Xumudeckux siaemeHToB . .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJAeHUE B Tpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCHU/IA AIFOMHHHUS.

Kene3o: mnonoxenune B Ilepuonnueckoi cucremMe xumuyeckux osnemenroB JI. W
MeneneeBa, CTpOEHHE aTOMa, HAX0XJAE€HHUE B npupoae. Ouznyeckre U XUMHUYECKUE CBONCTBA
xene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) m xemesa (III), mx cocras, cBolicTBa U
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:



03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUTABOB, UX (DU3MUECKUMU CBOMCTBAMU, U3YUCHUE
pPe3yIabTAaTOB KOPPO3UU METAUIOB (BO3ZMOXHO UCIIOIH30BAHKME BHICOMATEPHAIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJla KalbllMsl W HaTpus C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOJMBI, MpOIlECCa TOPEHHs >Kele3a B
KUCIIOpOoJe  (BO3MOXKHO  HUCIOJIb30BAaHUE  BUIAEOMATEPHUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, AIFOMUHUS, IUHKA, kene3a (II) u xenmesa
(III), memu (1), HaOnroieHe U OMHMCAHME MPOIIECCOB OKPAIMBAHUS TIAMEHM MOHAMH HATpHS,
KaJIAsl U KaibIUsl (BO3MOXKHO HCIIOJIB30BAHKME BUIIEOMATEPHAIIOB), UCCIEIOBaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BaxkHelme MeTamibl U UX COSTUHEHUS.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 maTepuanbsl B TOBCEIHEBHOM JKM3HU 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. [lepBas moMomp MpU XUMHUYECKUX OXKOTrax H
OTPAaBJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYKAroIIeH cpe/bl (MpeaenbHas TOMyCTUMAasi KOHIIEHTPALUS
Benlects, nanee — [1/1K). Ponb XxuMuu B pemieHuN 3KOJI0THYECKUX TIPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIC MaTEPUATIBI).

Mesicnpeomemmuole céa3u

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU M3YYEHUH XUMHUHU B 9 Kilacce OCyUIECTBIIAECTCS
Yyepes UCIOB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE OHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHSI, aHAIIU3,
CHUHTE3, KiacCu(UKaAIUs, TMEePUOJUIHOCTh, HAOII0ICHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTOT S, MaTepHAabI.

®usuka: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKUI 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
JTUDJIEKTPUKHY, (DOTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSTHHE BElIecTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAITHYECKAs PeIETKA, CIUIaBbl, (PU3MUECKHUE BETUYUHBI, €TUHUIIBI
M3MEPEHMsI, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢ortocuntes, npixanue, O6mochepa, ’3KocHcTeMa, MUHEpalbHbIE YyI0OpeHMUs,
MHKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEJIbHBIE BEILIECTBA.

leorpacdusa: armocdhepa, rumpochepa, MuHEpanmbl, TOPHBIE TOPOJIBI, TOJE3HBIC
MCKOTNIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B X0J1e 00y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULHOHHBIMU  POCCHUHCKMMM  COLMOKYJBTYPHBIMM UM  JyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE IMpaBWJIaMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIM3ALNN 00YYarOIUXCS.

JIM4HOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALUN M PAaCUIMPEHUE OIbITa NEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYUHOMY
HACJIEIMI0, TIOHUMAaHMS 3HA4YeHHUs XMMUYECKOM HAayKd B JKM3HM COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIaJIETh JTIOCTOBEPHON MHGpOpManueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa U oOlIEeCTBa;

2) rpakIaHCKOr0 BOCIIMTAHUS:

IPEJCTaBICHUS. O COLHUAIbHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIeI0BATENbCKOW, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pPa3sHOOOPa3HON COBMECTHOM /1€ TEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, I03HABATENbHBIX 3a/1a4,
BBIMOJTHEHUM XUMHUYECKHX OSKCIEPHMEHTOB, CO3JaHUM Y4E€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO0 M B3aMMOIOMOIIM B IMpoLeccCe 3TOW yuyeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBAThH CBOE MMOBEJEHHE U MOCTYNKHU CBOMX TOBapUILEH C MO3UIMN HPAaBCTBEHHBIX U MPABOBBIX
HOPM C Y4E€TOM OCO3HAHUs NOCIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 NO3HAHMA:

MHUPOBO33PEHUYECKUE  NPEICTaBICHUS O  BEIIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKH U COCTABIISIIOIIME OCHOBY JJIst
MOHUMAaHUS CYITHOCTU HAYYHOU KapTHHBI MUPA, IPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MPUPOJIbI, B3aUMOCBSI35X YEJIOBEKA C MPUPOIHON Cpesioil, 0 pojii XUMUU B TIO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

NI03HABaTEJIbHbIE MOTHUBBI, HAIlpaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoauMble ISl OOBSCHEHUS HaONIOIaeMbIX TMPOLIECCOB U SIBICHUMN, IMO3HABATEIHHOM,
UH(POPMALMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YMCIIE HABBIKOB CAMOCTOSITEIHHOMN paObOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEPATYpPOH, NOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
MH(POPMALMOHHBIX TEXHOJIOTHIA;

uHTepec K OOyYeHHI0 M TO3HAHHIO, JF0OO3HATEIHHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHOM U HCCIEA0BATEIbCKON JEATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HANPaBIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHHUE [IEHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 »U3HU, OCO3HAHUE IIOCIEACTBUI U HENPUATHE BPEIHBIX IPUBBIYECK
(ymoTpeOiyieHuss anKoroiis, HApKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOJICHUS TPaBHI
0€30MaCHOCTH IIPU OOPALICHUN C XUMUYECKIMH BEIIECTBAMH B OBITY U pealIbHOW )KHU3HH;

5) Tpy10BOro BOCIIUTAHUA:

MHTEpEC K MPAKTUIECKOMY M3YUYCHHIO MPO(deccuii 1 Tpya pa3InaHOro poja, yBaKEHHE K
TPYZY U pe3yibTaTaM TPYI0BOM I€ATE€ILHOCTH, B TOM YHCIIe HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HaHUH TI0 XUMHH, OCO3HAHHBIH BBIOOP WHIMBUIYATbHOW TPACKTOPUU MPOJOIDKEHHS
o0pa3oBaHHs C Yy4€TOM JIMUHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX



MHTEPECOB M TMOTPEOHOCTEH, YCHEIHOW MpOo(ecCHOHATBHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTh QIalITHPOBATHCS B MPO(ECCHOHATLHOM Cpeie;

6) 3K0J1I0rMYeCKOTr0 BOCTIUTAHMS:

9KOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 370POBOTO U 0€30MacHOro obpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE [IEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS TPU paboTe ¢ BEIIeCTBAMH,
a TaKKe B CUTYaLMIX, YTPOKAIOIINX 3[I0POBBIO U YKU3HU JIFOJIEH;

CIIOCOOHOCTH MIPUMEHSITh 3HAHUS, MTOTyYaeMble PU U3YUYSHUH XUMHUH, ISl pEHICHUS 3a1a4,
CBSI3AHHBIX C OKPYXKAIOIIEH MPUPOJAHON Cpedou, JJIsi MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpPbl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKHX MPOoOJieM U MyTed MX pelieHus
MOCPECTBOM METOJ0B XMMHH, SKOJOTHYECKOTO MBIIUICHUSI, YMEHHUS PYKOBOJCTBOBAaTHCS UM B
MO03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMATIBLHON MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocrtaBe MmerampenMeTHBIX pe3yJbTaTOB BBIACTSIOT 3HAYMMbIE s (OPMHUPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCTIEPUMEHT U JPYTroe.), KOTOPbIe UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHE O
[EJOCTHOW HAy4YHOW KapTUHE MHpa, U yHHBEpCalIbHbIC YueOHbIC NEHCTBUsS (TMIO3HABATEIbHBIC,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbhle 00ecrneunBaroT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIEC YHHBEpPCAJIbHbIe yUeOHbIe 1eiCTBHS

basoBble Jlornyeckue 1efcTBUA:

YMEHHUSI MCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHUM 3HAHUIM:
PacKpbIBATh CMBICII XUMUYECKUX TOHIATUI (BBIACIATH UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIOJIb30BaTh TMOHATHSA MJIsi OOBSICHEHUS OTICIHHBIX
(hakTOB U SBJICHHI, BRIOUPATh OCHOBAHUS U KPUTEPUH I KJIaCCU(PUKAIIUN XMMHUECKHUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIWBATh MPUYMHHO-CICJACTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYKIeHHS (MHIYKTHBHBIC, JETYyKTHBHBIC, MO AHAJIOTHH),
JIETIaTh BBIBOJIBI U 3aKJIFOUECHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeaMeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHH, MPEOOPa3OBBIBATH IIUPOKO
NPUMEHSEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOI 3JIEMEHTA),
XuMu4eckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TMPU PeIIeHuHu Yy4ueOHo-
MO3HABATENIbHBIX 33/lad, C Y4YETOM OSTHUX MOJEIbHBIX MPEJACTAaBICHUN BBIABIATH U
XapaKTEepPU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XMMHUUYECKHX BEIIECTB U
XUMHUYECKHUX DPEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3yUaEMbIX MIPOLIECCAX U SIBJIICHUSX.

Ba3oBble ucciieqoBare/ibCKue 1eHCTBUSA:

YMEHHME MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA IO3HAHUA, a
TakKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUMOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YUYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJI0M IPOIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €r0
pe3ynbTaT, (GOopMyIUpoBaTh OOOOIIEHHS M BBIBOJBI MO pE3yJNbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMS, COCTABIIATh OTYET O MPOJICITAHHOM padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH WH(DOPMALIUIO PA3INIHBIX BUIO0B
u GopM IpECTaBICHUS, TOTyUYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs TUTepaTypa
XUMUYECKOTO COJIepKaHus, CIIPaBOYHBIE TocoOust, pecypcsl UHTepHETa), KpUTUYECKH OIIEHUBATD
MPOTUBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;



YMEHHUE MPUMEHSATh Pa3IMuHbIe METO/IbI U 3aMPOCHl MIPU MOUCKE U 0TOOpe nHbOpMaLUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX ISl BBINIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeIEHHOr0 THUIMa, MPHOOpPETeHHe OIblTa B 00JacTH HCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYJbTYpO aKTHBHOTO MCIIOJIb30BAHMS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy THpeAcTaBICHUS
nH(pOpMallMd ¥ WJUTIOCTPUPOBATH pelIaeMble 3aJaud HECIOKHBIMH CXeMaMH, AHarpaMMaMH,
apyrumu Gpopmamu rpa@uku U ©X KOMOUHALUSAMU;

yYMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce y4yeOHOW M HCCIeA0BaTEIbCKOM
NesITeIbHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIoLIel MPUPOIHON CPEIbI.

KoMMmyHuKaTHBHBIC yHHBEpcaabHbIE y4eOHbIC JeHCTBHA:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe Auaiora M (Miu) AMCKYCCHH) IO CYILIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBATh CBOM MPEJIOKEHUS] OTHOCUTENIBHO BBIINOJIHEHUS
MPEJIOKEHHOM 3a/1a4H;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThI I03HABATENBHOM AESITEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBIOJIHEHUS XHUMHYECKOTO
JKCHEepUMeHTa (J1abOpaTOPHOIrO OmbITa, J1a0OpPaTOpPHOM pPabOTHI MO HCCIEAOBAaHHIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOEKTA);

YMEHHUSI y4eOHOrO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABaTEJIbHOM U
UCCJIEIOBATENbCKON NI€ATEIbHOCTH MPU PELUICHUH BO3HUKAIOIMIMX MpOOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (00CyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIMA COBMECTHBIX JEUCTBUM, OINpe/ie]IeHe KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE CAMOCTOATEIBHO ONPENENSTh LENU ACSITEIbHOCTH, IIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIUPOBAaTh W MpPU HEOOXOJAMMOCTH KOPPEKTUPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HanOosee 3P PeKTUBHbIE CIIOCOOBI peIlIeHHs yUeOHBIX U T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEILHO
COCTAaBJIATh UV KOPPEKTUPOBATH MPEUIOKEHHBIN aJITOPUTM JE€HCTBUN IIPY BBINIOJHEHNUH 3aJaHUI
C yu€TOM MOJy4YeHMs HOBBIX 3HAHMM 00 HM3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OLICHMBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yJibTaTa 3asiBJICHHOM 11eJIM, YMEHUE HUCII0NIb30BaTh U
aHaJIM3UPOBATh KOHTEKCTBHI, IIpeylaraéMble B yCIOBUU 3aaHUH.

NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ysbTaTOB IO OCBOEHHUIO O0S3aTENBHOIO COJCpKaHMUSA,
YCTAHOBJICHHOTO JaHHOW (exepanpbHOW pabodell MporpaMMoOM, BBIIENSIOT: OCBOCHHBIC
o0yyarolMMHUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOOBI JeHCTBMH, crenuduueckue s
NpeaMETHOW 00acTH «XUMHUS», BHIBI JNEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETALNH, TPe0OPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xonmy oOydenust B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUYAIOLINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX MOHSTHUHA: aTOM, MOJIEKYJa, XUMUUYECKHI 3JIEMEHT,
IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTbD,
OTHOCHTEJIbHASl aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 1071 XMMHMYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISPHBIM 00BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJb, 3JEKTPOOTPULATEIIBHOCTb, CTENEHb OKHUCIIEHUS, XHUMHUYECKas peakuus,
KJIaccu(uKaus peakiyuid: peakluud COeIMHEHUs, peaKlU Pa3JIoKEHUs, PeaKklUu 3aMeLIeHHUs,
peaxiu 00OMeHa, IK30- M SHJOTEPMUYECKHE PEaKIHH, TeIUIOBOU 3((DEeKT peakuu, apo aToma,
JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTajb, pajiuyc aTOMa, XUMHUYECKasi CBS3b, MOJSIpHAs U
HENOJISIpHAsl KOBAJIEHTHAs CBSA3b, MIOHHAs CBSI3b, MOH, KaTHMOH, aHHOH, PACTBOP, MaccoBas J0Js
BelllecTBa (IIPOLEHTHAs KOHLEHTpAIHsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U MIPUMEHSTH 3TU MOHATHS IIpU
OIMCaHWUHM BEIIECTB U UX MPEBPAIECHUN;



UCIIONB30BaTh XUMHUYECKYI0 CHUMBOIUKY JJIsi COCTaBIEHHUS (GOpMyN BEIIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIUI;
OTIpeNIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NMPUHAAJIC)KHOCTh BEUIECTB K OIpeneIEHHOMY Kiaccy
coenuHEeHH o (GopMyiiaM, BUJ XUMHUYECKOH CBsi3U (KOBaJCHTHAs U MOHHAS) B HEOPTaHUYECKHIX
COEJIMHEHUSX;
packpsiBaTh cMbIci [lepuonnyeckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUPOBATh NOHUMAaHKE
MEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XHUMHYECKMX JJIEMEHTOB OT HX IIOJIO)KEHUS B
[leproauueckoii cuctemMe, 3aKOHOB COXPaHEHMsI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraipo;
OMKCHIBAThL M XapaKTepu3oBaTh TabmuuHyto ¢opMy [leprmogudeckoli CHCTEMBl XUMHYECKHX
3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHAs MoArpynmna (A-rpynmna)» u «mnodounas noarpynmna (b-
rpymmna)», Majblie ¥ OOJbIINEe IePUO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TAOIUIIE
«ITepnogmueckass cucrema xumuueckux daemeHToB JI. WM. MenzaeneeBa» ¢ YHUCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOCHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjapa, odiiee
YHCIIO 3JIEKTPOHOB U PACHPECIICHNE UX 0 3JIEKTPOHHBIM CIO0SAM);
KJIACCU(PUIIMPOBATh XMMHUYECKUE AIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XMMHUUECKHE PEaKIUn
(TI0 YMCIy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY P HEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KIACCOB,
HOJITBEPIK/1asi ONTUCaHUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKHUX
peaKkuu;
IPOrHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa N0 (OopMyJie COSIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuy;
MPUMEHSATh OCHOBHBIE ONEPALIMHU MBICIUTEIBHOU AEATENBbHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHIEe, CUCTEMATH3AINI0, KIaCCU(UKAIUIO, BBISIBICHUE NMPUINHHO-CIICJCTBEHHBIX CBS3eH
— JUI U3YyYEHHsI CBOMCTB BEUIECTB M XMMHYECKUX PEAKIUN, €CTECTBEHHO-HAYUYHBIE METO]IbI
NO03HaHUs — HaOII0IeHNE, U3MEPEHHE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peasibHbIM 1 MBICIICHHBIH);
CJeIoBaTh MpaBUiIaM IMOJIb30BAHMS XUMUYECKOW MOCYI0N U J1abopaTOPHBIM 000PYJIOBaHHUEM, a
TaK)Ke MMpaBUiIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLMSIMHU IO BBIITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OTBITOB MO MOJYYCHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoOpoa M KHCIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C ONpEAENEHHOM MaccoBOM Jloyiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTh M NPOBOJUTH XHMHYECKHUE HKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0 HWHAMKATOPOB (JIAKMYC,
(denondranerH, METUIOPAHXK U IPYTHUE).

K xonmy oOydeHust B 9 Kjacce MpeaIMETHBIE Pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHSITUNA: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHUOH, AaHUOH, TMPOCTOE  BEIIECTBO,  CIOXHOE  BEIIECTBO,  BaJEHTHOCTb,
IEKTPOOTPULATEILHOCTb, CTENEHb OKUCIEHMS, XUMHUYECKas peaklus, XUMHUYECKas CBs3b,
TEIIOBOM 2P QEKT peakiiu, MOJIb, MOJISAPHBIA 00BEM, PACTBOP, ANEKTPOIUTHI, HEINEKTPOIUTHI,
NEKTPOJIUTUYECKAST JUCCOLMALMS, PEAKIUM HOHHOIO OOMEHa, KaTajlu3arop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpATUMbIE PEaKIIMHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHUCJIUTEb, BOCCTAHOBMUTEIb, OKHMCIEHHUE M BOCCTAHOBJIEHUE, aJUIOTPOIUs, aM(pOTEPHOCTb,
XUMHYECKasi CBsI3b (KOBaJCHTHAs, HOHHAs, MeETaJUIM4YecKas), KpHUCTaJUIMYecKas pemérka,
KOppO3Usl METaJlJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOM peakUuu, MPEIesIbHO JO0IMyCcTUMas
koHneHtpanus [1JIK BemecTna;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUM ¥ TIPUMEHSTh 3TH MOHATHUS NIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;



UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ul COCTaBJICHUS (DOpMyJl BEIIECTB M ypaBHEHHUH
XUMHUYECKHUX PEAKIUI;

ONpEACIATh BAJIEHTHOCTb M CTENEHb OKHUCICHHS XHMUYECKUX DIJIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K OMPEIEIEHHOMY KIAcCy COEIWHEHUH IO
(dbopmynaM, BUJI XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPraHMYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyse, XxapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEANHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOIO BELIIECTBA;
packpeiBaTh cmbici [lepuonnueckoro 3akona [[. M. MeHneneeBa M AEMOHCTPUPOBATH €ro
IIOHMMAaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Illeprognueckoil cucTemMbl
XUMHUYECKHUX 3JIEMEHTOB: pasziiMyaTh MOHATHUS «IJIaBHas moArpymnmna (A-rpynmna)» u «rnoOouHas
noarpynna (b-rpynma)», manele u GoJbliMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
UMEIOTCA B NEPUOAMYECKON Tabiuile, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, oOlee YUCIo 3JIEKTPOHOB M pacIpeielieHHue ux
T10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEJUHEHMH B Ipelenax MajblX NEPUOAOB U IJIaBHBIX HNOATPYII C YUYETOM CTPOCHHS HX
aTOMOB;

KJaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHMYECKHE BELECTBA, XUMUUYECKUE PEAKIIUU
(M0 YKCTy ¥ COCTaBY y4aCTBYIOUINX B PEAKIMU BELLIECTB, [0 TEINIOBOMY 3P PEKTY, IO U3MEHEHUIO
CTETIEHEH OKUCIIEHUS] XUMHUYECKUX HJIEMEHTOB);

XapakTepU30BaTh (OMHUCHIBATH) OOIIME U CHENU(PUUIECKHE XMMHYECKHE CBONCTBA MPOCTHIX H
CJIOXHBIX BEILLECTB, MOATBEPXKAAsl ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUil;

COCTaBJIAATh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLMALINN KUCIIOT, UIEJIOUEH U COJIEH, IIOJIHBIE U
COKpaIlEHHbIE YPaBHEHMsI PEAKIMl HMOHHOTO OOMEHAa, YpaBHEHMs PEaKIHil, TOATBEPKIAOIINX
CYLLIECTBOBaHHE FEHETUUECKOM CBS3M MEX/y BEIIECTBAMHU PA3IIMUHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLIUi TOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOI0 OajaHca 3TUX PEaKIMA;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XMMHUYECKHX TPEBPAIICHNAN B PA3JIMUHBIX YCIOBHSX;

BBIUMCIISATH OTHOCUTENIBHYIO MOJEKYJSPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (OopMyJie COEIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;

coOuro1aTh MpaBWila MOJIb30BaHUS XUMHUECKOM MOCyZoi U 1a0opaTOpHBIM 00OpYZOBaHUEM, a
TaK)Ke MpaBuiia 0OpallleHUsl C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKILUSMHU MO BBIITOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYEHUIO M COOMpaHHIO ra3000pa3HbIX BEILIECTB
(aMMMaKa 1 yriekucsoro rasa);

IPOBOAMUTH PEAKIMM, IOATBEPKIAIOUIME KAUECTBEHHBIM COCTAaB PA3JIMYHBIX  BEILECTB!
pacro3HaBaTh OMBITHBIM IyTEM XJOPHI-, OpOoMHI-, MOAHI-, KapOoHat-, docdar-, cunmkar-,
cyabdar-, THUAPOKCHUI-UOHBI, KATUOHBI aMMOHHS M HOHBl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOILKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATH OCHOBHBIE ONEpPALlMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATU3aLMIO, BBISIBJICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — JUISl U3yuYeHUs
CBOMCTB BELIECTB M XHUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METOJABI IO3HAHUSA —
HaOJII0/IEeHUE, U3MEPEHUE, MOEINPOBAHNE, SKCIIEPUMEHT (pEeabHbIN U MBICIICHHBIH).

B ¢denepanbHbIX U perHOHATBHBIX MPOIEIYypax OINEHKH KauyecTBa OOpa30BAHMS HCIIOJB3YeTCs
nepedeHb (KoauduKaTop) pachpeneleHHBIX IO KjaccaM IpOBEpPsAEMbIX TpeOOBaHUU K
pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW TMPOTrpaMMBl  OCHOBHOTO — OOIIETO
00pa30BaHUs U DIIEMEHTOB COJICPIKAHUS 110 XUMHUH.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHNS OCHOBHOM



OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon . .
OO RO IIpoBepsiemble MpeIMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
pesyIIBTATA NMPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusi
1 I1o Teme: «IlepBOHAYATBHBIC XMMUYCCKHIE IIOHITH
pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSTHHA: aTOM, MOJIEKyJa, XMMHYECKHI 3J€MEHT,
MPOCTOE BEMIECTBO, CIOXXHOE BEIECTBO, CMECh (OAHOPOJHAS W HEOJHOPOAHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsl U MOJICKYJISIPHAsI Macca, KOJTMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBas JI0JIsl XUMUYECKOTO DJIEMEHTa B COSIMHEHHUH, MOJISIPHBIN 00bEM, XUMUYECKas peaKius,
KJIacCU(DHKAIMSA PEaKIiA: PeaKUi COSJUHEHUS, PEaKIMH Pa3JI0XKCHUS, PEaKIUU 3aMEIICHUS,
peakiuu oOMeHa, 9K30- W SHJOTEPMHUYECKHE PEaKIUK, TEIJIOBOM 3(PQEKT peakiuu, pacTBop,
MaccoBas J0JIs BellecTBa (IIPOLIEHTHAS KOHIICHTPAIKs) B pACTBOPE
12 WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECCKHUX MOHATHN U MPUMEHSATH 3TH MOHATHUS MPH
' ONMCAHHUH BEIICCTB M MX IMPEBPAIICHUA
13 HCTIONB30BaTh XUMHUYECKYI) CHMBOJIMKY JUIA COCTaBleHHS (OpPMYyJ BEIIECTB M YpaBHEHUI
’ XMMHUYECKUX PEaKIui
1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHWS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-
' MOJICKYJIIPHOTO YUEHMS, 3aKOHa ABOraipo
1.5 OIPENEIATH BAJIEHTHOCTHh AaTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUIX
L6 KIaccu(puupoBaTh XUMHUYECKHE peaknuu (10 YUCIYy W COCTaBy YYaCTBYIOIIUX B PEaKIUU
' BEILIECTB, 110 TEITIOBOMY 3P hEKTy)
1.7 BBIYHCIISTE OTHOCUTEIHHYIO MOJICKYIISIDHYEO Ml MOJIIPHYIO MAacChI BEIIECTB
1.8 BBIYMCIIATH MACCOBYIO JIOJII0 XUMUYECKOTO dEMEHTA 110 (hOpMYJIe COEIUHEHNUS,
1.9 BEIYHCIISITH MACCOBYIO JIOJIIO BENIECTBA B PACTBOPE
110 TIPUMEHSITH €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOIIO/ICHNE, N3MEPEHNE, MOIETTUPOBaHNE,
) SKCIEPUMEHT (PEeaIbHBIA M MBICJICHHBIHN )
2 ITo Teme: «BaskHeinuye npeicTaBUTEIN HEOPTaHNUIYECKUX BEILIECTBY
2.1 PACKPBIBATh CMBICII OCHOBHBIX XUMHYCCKUX MOHITHI: OKCHJI, KHCIIOTa, OCHOBaHHE, COJIb
2.2 OIPENEIATh TPUHAIICKHOCTE BEMIECTB K ONMPEACITEHHOMY KJIACCY COETUHEHHH Mo (hopMyIaMm
2.3 KIaccH(pUIMPOBATh HEOPTAHWYECKHE BEIIECTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BEIECTB Pa3IMYHBIX KJIAcCOB,
2.4 TIOJITBEPXK/Iasl OMUCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX
peaKIui
95 MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX KQ4€CTBEHHOT'O COCTaBa, BO3MOXHOCTH
) MPOTEKAHMS XUMHYECKUX IPEBPAIICHUI B PA3JIUUHBIX YCIOBHUIX
CJICJIOBATh IMpaBWJIaM ITOJIb30BAHUS XMUMHUYECKOW MOCYJOW W JTabOpaTOpHBIM 00O0pYIIOBaHUEM,
a TaKXe MpaBuiiaM oOpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMTOJTHEHUIO
1a00paTOPHBIX XWMHUYECKUX OIBITOB MO TOJIYYCHHIO M COOMpAHHIO Ta3000pa3HBIX BEIIECTB
2.6 (Booposia M KHCJIOPOAa), MPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOHW JOJei

pacTBOPEHHOTO  BEMIECTBA, IUIAHHUPOBAaTH M MPOBOIWTH XUMHUYECKHE  IKCIIEPUMEHTHI
MO0 PACIO3HABAHUIO PACTBOPOB IIEJIOYECH M KHCIOT C ITOMOIIBK HHIUKATOPOB (JaKMYC,
benondranent, METHIOPAHK U APYTHE)




Kox

IIpoBepsieMble peIMeTHBIE Pe3yIbTAaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe1bHOM

NpOBEPHEMOTO MPOrpaMMbl 0CHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTaTa
2.7 MIPOBOAUTE PACUETHI ITO YPABHECHUIO XUMHISCKOM pEaKITHH
ITo Teme: «llepnogmueckuil 3akoH u Ilepmonnyeckas cucreMa XuMU4eckux snemeHToB /[l. M.
3 MenneneeBa. CrpoeHune aroMoB. XuMH4ecKas CBsI3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE
PEaKITHID)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUN: SAPO aroma, JJIEKTPOHHBIM CJIOW aToMma,
3.1 aToMHasi opOuTalb, paanyC aToMa, XUMUYeCKas CBs3b, MOJSAPHAS M HEMOJSpHAas KOBAJICHTHAS
CBSI3b, DJICKTPOOTPUIIATEIIBHOCTD, HOHHAS CBS3b, HOH, KATHOH, aHWOH, CTCIICHh OKUCIICHUS
3.2 KJIaCCHU(HUIIMPOBATh XUMHYCCKUEC DJICMEHTHI
ONMHCHIBATh W XapaKTepu3oBaTh TabauuHyro (opmy I[leproanueckoil CHCTEMBI XUMHUYECKUX
33 JJIEMEHTOB: pa3HyaTh MOHATHA «TJaBHas moarpynmna (Arpymma)» W «ImoOodYHas MOArpyIia
(brpymma)y, «Majsle» U «O0IBIITHEY EPHOIbI
packpeiBaTh cMbich [lepuonnyeckoro 3akona J[.M. MenneneeBa: 1eMOHCTpUPOBATh MOHUMaHUE
34 MEPUOINIECKON 3aBHUCHMOCTH CBOWCTB XHMMHYECKHX JJEMEHTOB OT HX TIOJNOXKEHUS B
Ileproanueckoi cucteme
COOTHOCHUTh 0003HA4YEHHs, KOTOphIe UMErTcs B Tabmuie «[lepuonuieckas cucteMa XUMHUECKUX
35 anemenToB J[.M. MenpieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX
' 3JIEMECHTOB (cocraB u 3apsn smpa, oo1ree YHCTI0 AJIEKTPOHOB
H pacIpeAeICHUE X IO ICKTPOHHBIM CIIOSM)
3.6 OIPENEIATH CTENEHE OKUCIEHHS DIIEMEHTOB B OMHAPHBIX COETUHEHMIX
37 OTIPEJIEIISTh BH]I XHMHYECKOM CBSI3H (koBaneHTHAs H HWOHHAs)
' B HEOPTaHUYECCKUX COCAMHCHUIX
9 KJIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHUS OCHOBHOM
TPOBEPHEMOTO o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTara
1 I1o TeMe: «BemecTBo ¥ XUMHYECKasT PEAKITHD)
PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHATUI: PacTBOP, DIIEKTPOIHUTHI, HEAIEKTPOIHTHI,
JNEKTPOJUTHYECKAsT JMCCOIMAIUS, PEaKIUd HOHHOTO OOMEHa, KaTaln3aTop, XHUMHYECKOe
11 paBHOBecHe, OOpaTMMble UM HEOOpaTUMBIE PEAaKIUH, OKHCIMTEIHbHOBOCCTAHOBHUTEIBHBIC
' peakuuu, OKHCIUTENh, BOCCTAHOBUTEIh, OKHCICHHE U BOCCTAHOBJICHHE, AaJJIOTPOIIHS,
aM(pOTEepPHOCTb, XUMUYECKasl CBSA3b (KOBAaJICHTHAs, MOHHAS, METAJNTMUECKasl), KpUCTaJUINYeCKast
pemeéTKa, CIJIaBhl, CKOPOCTh XUMHUYECKON PEAKIINU
12 WJUTFOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSATHI U TPUMEHSITh 3T TTOHSTHUS TIPH
' OIMCAHMHM BEIICCTB U UX HNPEBPAIICHHI
13 COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON TUCCONMANY KUCTIOT, IIEJI0Ye U COJIeH, MOTHbIe
1 COKPAIIEHHbIE YPABHEHMS pEAaKIMii HOHHOrO0 0OMEHa
1.4 PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEeaKInii TOCPEICTBOM COCTAaBIICHHS
' JIEKTPOHHOTO OaaHCca ATUX PEAKITHH
1.5 MIPOBOAUTH PACUETHI IO YPABHEHHIO XUMHUYSCKOH PEaKITHH




NpOBePsIEMOT0

Kon

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

pe3yjabTara

2

Ilo remam: «HemeTamibl M MX COEAMHEHMS» U «MeTaJlJIbl U UX COSTUHEHUSI

2.1

XapaKTepru30BaTh (OMUCHIBATH) OONIME W CIEHU(PUUECKHE XUMHUYECKHUE CBOMCTBAa MPOCTHIX
U CIIOKHBIX BELIECTB, IIOATBEPXkKAasl OMUCAHHE MPHMEPAMU MOJICKYJISIPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUICCKUX PEAKITHHA

2.2

COCTaBJIATh YpPaBHCHUA peaKHHﬁ, MOATBEPXKAAOIUX CYHICCTBOBAHHUC FeHETUYCCKON CBSI3H
MEXAY BENICCTBAMHU Pa3JIMYHBIX KJIACCOB

23

MIPOrHo3upoOBaTH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHU A, BOBMOXHOCTH IMPOTCKAHUA

XUMHUYCCKUX IPEBPAICHUN B PA3IMUHBIX YCIOBHIX

24

ClIeZIoBaTh MPaBHIaM IT0Jb30BAHMS XUMHUYECKOHM IOCYH0HM M JIaOOpaTOpHBIM 00OPYIOBAHUEM,
a TakkKe TMpaBWiIaM OOpalleHHs C BEHICCTBAMH B COOTBETCTBHHM C HMHCTPYKIHSAMH IO
BBINOJTHEHUIO TA00PATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOUPAHUIO ra3000pa3HBIX
BeNecTB (aMMHaKa M YIJIEKHUCIIOro ra3a)

2.5

HOPOBOAMUTh PEaKLUM, IOATBEPXKIAIONIME KAueCTBEHHBI COCTaB pa3lMYHBIX BEIIECTB:
pacIio3HaBaTh OIBITHBIM ITyTEM XJIOpUA-, OpOMUJ, HOAUA, KapOoHaT, hocaT, CHIIUKAT, CYIb(arT,
THIPOKCHIVOHBI, KATHOHBI AMMOHHSI, HOHBI H3Y9YEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX

pacTBOPax HEOPTaHWYECKHMX BEIIECTB

ITo TeMe: « XHMHS U OKPYIKAIOIIasl Cpeaay

3.1

PaCKpPBIBATHL CMBICI OCHOBHBIX XuMHuueckux nousatuii: I1JIK BenecTsa; Koppo3ust METAJIOB

32

NPUMCHATH OCHOBHBIC OII€pallnn MBICIIUTEIBHOMN NEATEILHOCTA — aHAJINU3 U CHUHTE3, CPAaBHCHHEC,
0606HIeHI/I€, CHUCTEMATU3AalNI0, BBIABJICHUC NPUINHHO-CICACTBEHHBIX CBsI3el — JIs H3y4YCHUA

CBOMCTB BCIIECTB H XHUMHUYCCKHUX peaKHHﬁ; €CTCCTBCHHOHAYYHbIC MCTOAbI IIO3HAHUA —

HaOJII0ICHNE, M3MEPEHNE, MOJEITMPOBAHKE, DKCIEPUMEHT (pEeaILHBIA M MBICIEHHBIHN)

MHNPOBEPAEMBIE DJIEMEHTBI COJEP KAHUS

8 KJIACC
Kopn

1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaJ’ILHBIe XUMHWYCCKHUE IOHATHUSA

1.1

[Ipeamer xumuu. Posb xuMuu B ®KU3HU YeIoBeKa. XUMHUS B ccTeMe HayK. Tesa u BemiecTBa. Pusndeckue

CBOMCTBA BENIECTB. ArPeEraTHoe COCTOSHHE BEECTB

1.2 Tlonsitie 0 MeTOAAX MO3HAHUS B XUMKH. YncThie BemecTBa ¥ cMecr. CrocoObl pa3aeneHus cMeceit
13 ATOMBI ¥ MOJIEKYJIbl. XHMHUYECKHE 371eMEeHThl. CHMBOIIBI XUMHUYECKUX 3JeMEeHTOB. [IpocThie U CII0KHBIC
' BelecTBa. ATOMHO-MOJIEKYJIIPHOE YIECHHE
Xumuueckas ¢opmyia. BaleHTHOCT aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
1.4 BemiecTB. OTHOcuTenbHass atomHass Macca. OTHOCHTENbHas MOJIEKYJsipHass Macca. MaccoBas A0S
XUMHAYECKOTO 3JIEMEHTA B COETMHEHHHT
L5 KonuuectBo BemectBa. Monb. MomnsipHas macca. B3auMOCBsI3b  KOJIMYECTBA, MAacChl U YHCIIa
' CTPYKTYPHBIX SAUHUIL BelecTBa. PacuéTel mo hopMyaM XUMHYECKUX COCTMHEHUI
duznuecKkue U XUMUYECKHE SIBIICHUSI. XUMHUECKash peakus U e€ MprU3HaKH. 3aKOH COXPaHEHHS MacChl
1.6 BelecTB. XUMHU4eckue ypaBHeHUs. Kinaccudukaius XUMHUYECKUX PEeakuil (COSAMHEHUS, Pa3I0KEHUs,

3aMelIeHUs, 00MeHA)




Kopn

1.7

HpOBepﬂeMblﬁ 3JIEMEHT COAECPKAHUSA

XUMUYEeCKHIA SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYI0H, ¢ TIpaBiiIaMd paboThl B 1abopaTopuu
U npuéMaMu OOpaIleHHs ¢ Ta00PaTOPHBEIM 000PYAOBAHUEM, H3YICHUE U ONMCAHHUE (PH3MUECKUX CBOWCTB
00pa310B HEOPraHWYEeCKHX BEIIECTB, HaOmrojeHue ¢u3ndeckux (IJIaBICHUWE BOCKa, TasHHUE JIbJa,
pacTHpaHHe caxapa B CTYNKe, KHUIICHHE W KOHJCHCAIlMs BOJBI) W XUMHUYCCKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE METHOW IPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCJIOTOH) SIBJICHUM, HAONIOJCHUE H
ONMCaHUe NPU3HAKOB NPOTEKAHU XUMUUYECKUX PeaklMi (pa3iokeHHe caxapa, B3aUMOJIeicTBUE CEpHOM
KHCJIOTBI C XJIOpUAOM Oapusi, pasnoxkenue runpokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJEHCTBHE
xenesa ¢ pactBopom conu Meau(ll), n3ydeHne crmocoOoOB paselieHus] cMecei (C MOMOINBI0 MarHuTa,
¢uIBETpOBaHNE, BRIIAPUBAHNIE, TUCTIILINNS, XpoMaTorpadus), IpoBeIeHNE OYNCTKU IIOBAPEHHON COJIH,
HaOJIOJIeHHE U OIMCAHHWE PEe3yJIbTAaTOB IPOBENCHUS OIbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPaHEHHS
MacChl, CO3JJaHHE MOJICICH MOJICKYII (IIapOCTEePIKHEBHIX )

Bakneinuye npeicTaBUTEIM HEOPTaHUIECKUX BEIECTB

2.1

Bo3nyx — cMmech rasos. CocraB Bo3ayxa. Kucnmopon — simeMeHT u mpoctoe BemliecTBo. HaxoxaeHue
KHCJIOpOJa B pUpo/e, (hu3ndeckre 1 XuMUIeckre cBoMcTBa (peakuuu ropenus). Oxcuabl. [TpumeneHne
knciopona. CrocoObl MOMydeHHs KHCIOpPOAa B J1a0OpaTOpHM W TPOMBIIIICHHOCTH. KpyroBopor
KHCIIOpoa B Ipupose. O30H — aJuIOTpOnHAast MOANGMUKAIIHS KUCIOPOaa

2.2

TennoBoit 3((heKT XUMUUECKON peakluy, TEPMOXUMHUYECKUE YPaBHEHUS, 3K30- U SHAOTEPMUYECKUE
peakiuu. TOIUIMBO: Yroib U MeTaH. 3arpsA3HEHNE BO3AyXa, yCUICHUE TApHUKOBOTO d(dekTa, pazpyieHne
030HOBOTO CJIOS

23

Bonopon — aneMenT u nipocroe BeniecTBo. HaxoxkaeHue Boiopoa B mpUpoje, GU3HMUECKHe U XUMUYCCKUE
CBOWCTBA, IPUMEHEHHE, CITOCOOBI ITONTyYeHHs1. KHMCITOTRI 11 comn

24

MosstpabIi 006EM ra30B. Pacuérel 10 XMMHUYECKUM YPaBHEHHUSIM

2.5

dusnueckue cBOHCTBa BOAbl. Boja kak pactBoputenb. PacTBophl. HachllieHHBIE ¥ HEHACHIIIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi JoJisi BEIIECTBA B pacTBOpe. XUMHUYECKHE
cBoiicTBa Bomsl. OcHOBaHMA. Poib pacTBOpOB B IpHpoIe W B KU3HH YenoBeka. KpyroBopor Bomsl B
npupoje. 3arpsisHeHre NpUPOAHBIX BoJl. OXpaHa M OUUCTKA MPUPOIHBIX BOJ

2.6

Knaccuduxarus Heopranndeckux coeauneHuid. Oxenapl. Kinaccudukarust okCHIoB: coiaeoOpasyromue
(ocHOBHBIE, KHCIIOTHBIE, aM(oTepHbIe) 1 HeconeoOpasyromue. Homenknarypa okcnnos. dusndeckue u
XUMHYECKHe CBOMcTBa OkcHIoB. [lomyueHne okcHioB

2.7

OcHoBanus. Knaccuukanuss ocHOBaHMIA: IIENOYM M HEpacTBOpUMBIE OcCHOBaHWs. HomeHkiarypa

OCHOBaHMH. DU3NYECKUE U XUMHUISCKHE CBOMCTBA OcCHOBaHUH. IloTyueHne ocHOBaHUI

2.8

Kucnotsl. Kmaccuduxarms kucimor. Homenkmarypa kucnor. duzndeckre W XUMUYECKHE CBOWCTBA
kucnoT. Psn aktusHOoCcTH MetaiioB H.H. bekerosa. IlonydeHue KuciaoT

2.9

Cosun. Homenknarypa coneii. @usndeckue U XuMuueckue cBorcTBa cosel. Ilomyuenue conen

2.10

I'eHeTnyeckas CBs3b MCXY KjlacCaMU HCOPraHUYCCKUX COEJIMHEHUI

2.11

XUMHUYICCKUHN DKCIIEPUMEHT: KAYECTBEHHOE OIIPEICIICHIE COIEPIKAHMUS KUCIOPOa B BO3AyXe, OTyUCHHE,
coOmpanue, pacrio3HaBaHUE U W3yUCHHE CBOWCTB KHCIIOPOJa, HAOIIOACHIE B3aMMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUS BOSHHKHOBEHUS U MPEKPAILCHHs TOPEeHUs (TI0Kapa), 03HAKOMIICHHE ¢ 00pa3aMu
OKCHJIOB U OTIMCAaHUE UX CBOWCTB, MOJIy4eHUE, COOMpaHue, PaCliO3HABAaHHE U U3yUCHUE CBOMCTB BOJOPOIA
(ropenue), B3ammojeiicTBue Bojopoga ¢ okcuaoMm  Meau(ll)  (BO3MOXXHO — HCIOJB30BaHHE
BHJICOMATEPHUAIIOB ), HA0JIO/IeHHE 00Pa3IlOB BENIECTB KOJUIESCTBOM 1 MOJIb, HCCIIeIOBaHHE OCOOCHHOCTEH
pPACTBOPEHHUST BEUIECTB C PA3IMIHON PacTBOPUMOCTHIO, IPUTOTOBICHUE PACTBOPOB C OINPEIHCIEHHOU
MAacCOBOI1 JToJieil pacCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBHE BOJIBI C METAJUIaMHU (HATPUEM U KaJIbITUEM )
(BO3MOYKHO HCIIOJIb30BAHUE BUIECOMATEPHUAIIOB), OTIPEICIICHUE PACTBOPOB KHCIIOT | IIEI0YEH C TOMOIIBIO
WHINKATOPOB, MCCIEIOBaHME 00paslloB HEOPraHWYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB, HAONIOICHHUE




Kopn

HpOBepﬂeMblﬁ 3JIEMEHT COAECPKAHUSA

W3MEHEHUs OKPacKU MHIUKATOPOB B paCTBOPAX KHUCIOT U ILEN0YEH, U3yUeHUE B3aUMOAEUCTBUS OKCUA
meau(Il) ¢ pacTBOpoM cepHOW KHUCIOTHI, KUCIOT ¢ METaJUIaMH, pPeakUUui HeWTpaau3aluu, MoJydyeHHe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJHOIO0 MeTala APYIMM M3 pacTBOpa COJIM, pelIeHHE

OKCIICPUMCHTAJIbHBIX 3aJja4 110 TCMEC «BaxHeHmme Kiraccol HCOPraHNn4CCKuX COCJII/IHGHPIﬁ))

[Tepuonuueckuii 3akoH u [lepuoanueckas cucrema xumuueckux anemeHToB /.M. Menneneena.
CTpoeHne aTOMOB. XUMHUECKast CBI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHEIE PEAKIIUN

3.1

[TepBble OMBITKH KIACCH(PHUKAIMNA XMMAYESCKHX 3JIEMEHTOB. [IOHSATHE O TPYIax CXOIHBIX AJIEMEHTOB
(eTOYHBIE U MIETIOYHO3eMETbHBIC METAJIIB, TaTOTeHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpBIe 00pa3yioT
aM(bOTEpHbIE OKCHIBI U THIPOKCHIbI

3.2

Ilepuonnueckuil 3axkoH. Ilepuoguueckas cucrema xumuueckux oaemeHTtoB J[[.M. Menneneesa.
Kopotkonepruonnas u amuHHONIEprogHas (GopMbl Ileproandeckoil CHCTEMBI XUMHYECKHX 3JIEMEHTOB
.. Menneneesa. Ilepuoasl u rpymmbl. PU3n4ecKuil CMBICT MOPSIAKOBOTO HOMEpa, HOMEPOB MEPUOAA U
IpYIIbI 3J1EMEHTa

3.3

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JICKTPOHHBIX 000JI0YEK
aromoB TmepBbix 20 xmMmyeckux dneMmeHToB llepmommueckoit cucremsr J[.M. Menneneesa.
XapakTepucThka XHUMHUYECKOTO »JJEMEHTa M0 ero mnojoxeHuto B Ilepuonuueckoil cucreme
JI.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XHMMHYECKMX OJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYEeCKUX CBOWCTB MO TIpymnmaM M mepuojaM. 3HaueHue Ilepuoguueckoro 3akoHa U
Ilepuonuyeckoii cucTeMbl XMMUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHUs Hayku U npaktuku. .. Mennenees —

YUEHBIA U IpaKIaHUH

3.5

Xumunueckas cBs3b. KoBaneHTHas (HOJsipHAs W HENOJSApHas) CBA3b. OJIEKTPOOTPHUIATEIBHOCTD
XHUMHYECKHX 3JIeMEHTOB. MIOHHAs CBSI3b

3.6

Crenenb  okuciaeHus. OKHCIUTEIFHOBOCCTAHOBHUTEIbHEIS peaKuuu. Hpoueccm OKHUCIICHUA H
BocCTaHOBJIEHUs. OKUCIUTEIN W BOCCTAHOBUTEIH

3.7

XuMHYECKUN 3KCHEPUMEHT: U3ydCHHE OOpas3loB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICUCTBHE
TUIPOKCUA LIMHKA C PACTBOPaMU KHUCJIOT U L€JI04€el, IPOBEACHUE ONBITOB, MIUIIOCTPUPYIOLIUX IPUMEPHI
OKHMCIIMTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH (TOpEHHE, PEAKLIUU PA3IOKEHUS, COSAMHEHHUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

BemectBo 1 xumudeckas peakiys. IToBropenue

1.1

[Mepuonnyeckuii 3akoH. [leprogndeckas cucrema xumudeckux anemeHToB .M. Menneneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XUMHUUYECKUX JIEMEHTOB TMIEPBBIX TPEX MTEPUOJIOB, KIS,
KaJlbIUsl U UX COCIMHEHHN B COOTBETCTBUHU C TOJIOKEHUEM 3JeMeHTOB B Ilepuogudeckoit cucreme u

CTPOCHHEM UX ATOMOB

1.2

CrpoeHue BellecTBa: BUbl XUMUUECKOHN CBA3U. THUIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCMOCTh CBOUCTB
BEIIECTBA OT THUMA KPUCTAJUIMYECKOM pemETKH M BuAa Xumudeckoid cms3u. Knaccudukanus u
HOMEHKJIATypa HEOPTraHWYeCKUX BEIIECTB (MEXIyHapogHas M TpHUBHANIbHas). XHMMHYECKHE CBOMCTBa
BEIIECTB, OTHOCALIMXCA K PAasIMUYHBIM KJaccaM HEOPraHMYECKMX COEJIMHEHUH, TNeHEeTHUYeCKas CBs3b
HEOPIaHUYECKUX BELICCTB

1.3

Knaccuduxarust XUMHUECKUX PEaKLUi M0 pa3lTuuHbIM MpU3HAKaM (110 YUCIY M COCTAaBY yYacCTBYIOLIUX

B pEaKIMH BEMIECTB, MO TEIIOBOMY 3(MGEKTYy, MO0 W3MEHEHHWIO CTENEHEN OKHCIEHUS XHMHUYECKUX




Kox

HpOBepﬂeMblﬁ IJEMEHT COACPKAHUI

QJICMCHTOB, IIO O6paTI/IMOCTI/I, o y4acTuro KaTaJII/IBaTOpa). OK30- U OHAOTCPMUYCCKHUE PCAKIINH,
TCPMOXUMUYCCKUC YPABHCHUS. TlonsiTHe 0 CKOPOCTHU XUMHUYECKOM pCaKuuun

1.4

[TonsTme 00 OOpaTHMBIX W HEOOPAaTHMBIX XHMHYECKHX peaklusx. [loHATHE O TOMOTEHHBIX U
reTeporeHHblx peakuusx. [loHarne o xumudeckoM paBHOBecMH. DaKTOpPbI, BIMAIOIME HA CKOPOCTb
XUMHYECKOU PEaKLMHU U MOJIOKEHHE XMMUYECKOTO PAaBHOBECHS

1.5

OKHCIUTETLHO-BOCCTAHOBUTEILHBIC pcaKkuu, BHGKTpOHHLIﬁ 0aTaHC OKMCIIMTEIBHO-BOCCTAHOBUTEIHHOM
peaKuuu. CocraBnenue ypaBHeHI/Iﬁ OKHUCIINTCIBHO-BOCCTAHOBUTCIIbHBIX peaKL[HfI C HCIIOJIB30BAHHUEM
MCTOJa SJICKTPOHHOI'O OaaHca

1.6

Teopust 3NMEKTPOIUTUYECKON AUCCOLMANMU. DIJIEKTPOJIUTHI W HEIJIEKTPOIUTHL. KaTHOHBI, aHWOHBI.
MexaHu3M AUCCOIMAIINY BEIIECTB C PA3TUYHBIMU BUAAMH XUMHUYECKOW CBs3H. CTETeHb QUCCOLUAINH.
CurnbHBIE U ClTa0ble AIEKTPONUTHL. Peakiiy noHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHUS PEaKIUii HOHHOTO
oOMeHa, TIOJTHbIE U COKpAalIEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOWCTBA KUCIOT, OCHOBaHHUNA U COJIEeH
B CBETE MPEJCTABICHUI 00 3IEKTPOJIMTUYCCKON auccornmanuu. KadecTBeHHbIE peaklMd Ha HWOHBL.
IloHsiTHE O THAPOIN3E COJICH

1.7

XUMHYECKHH AKCIIEPHUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTALINYECKHX PEIIETOK HEOpraHMYECKUX
BEUICCTB — METAJIOB M HeMeTauloB (Tpadura M amMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHUS);
HCCIIEIOBAHNE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peakIMH OT BO3AECHCTBUS PA3IMUHBIX (DaKTOPOB;
HCCIIEIOBAaHKE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCAa ANCCOMHUAIINMH KUCIIOT, MEeT04e U
coineil (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHAIOB); IPOBEIECHHE OIBITOB, WILIFOCTPUPYIOIINX
MIPU3HAKU NPOTEKaHMs peaknuii HOHHOro oOMeHa (00pa3oBaHHME OCallka, BRIJCICHUE Ta3a, 00pa3oBaHue
BOJBI); OTBITOB, WITIOCTPHPYIOIINX HPHMEPBI OKHCINTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe,
peakIuu pa3IoKeHUs, COEAWHEHHS); pacllo3HaBaHHE HEOPraHWYEeCKHX BEIIECTB C ITOMOIIBIO
KauyeCTBEHHBIX PEaKlUi Ha MOHbI; PEIICHUE IKCIIEPUMEHTANIbHBIX 33124

Hemertamisl u ux COCOUHCHUA

2.1

O01mas XxapakTepucTUKa rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC CTEIICHU OKHCIICHHS.
Crpoenue U (pu3NUYecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XUMHUECKUE CBOWCTBA HA MTPUMEpE
xJiopa (B3auMOJICHCTBHE ¢ METaJUIaMH, HEMETaJIaMH, [IelouamMu). XJIopoBogopo. ColsiHasi KACIOTa,
XVUMHYECKHE CBOWMCTBA, IMOJIyYeHUE, NpUMeHeHue. JlelicTBre Xiiopa M XJIOPOBOJOpPOJa Ha OpPraHU3M
yeaoBeka. BakHeinme XJIopuasl ¥ UX HaXOXXIAECHUE B IPUPOJIE

2.2

OO6mas xapakrepucthka 3yeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
crerieHn okucieHus. CTpoeHHE W (DU3MUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHCIOPONA M CEpHI
AJOTpOIHBIE MOTU(HUKAIIIH KHCIOPOIA U Cephl. XUMHUIECKUE CBOHCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢usnyeckre 1 XuMUYeckre cBorcTBa. OKCUABI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHas
KHCIOTa, (U3MYECKHMEe W XWUMHYECKHE CBOHCTBa (OOImME Kak TpPEACTaBUTENs Kiacca KHUCIOT
u crieruaeckue). XUMUIECKUE PEaKIHy, JIeKallue B OCHOBE MPOMBIIIIEHHOTO CIOC00a MOIYYIEeHUS
cepHoit kuciotThl. [Ipumenenme. Comu CepHOM KHCIOTHI, Ka4eCTBCHHAs pEakius Ha Cyib(aT-HoH.
Haxoxnenue cepbl U €€ cCOeAMHEHMH B MPHUPOAE. XHMHUYECKOE 3arpsi3HEHHE OKpY’Kalolleh cpeabl
COCTMHEHUSIMU Cepbl (KUCIIOTHBIC JIOKIM, 3arpsA3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
IIpEeI0TBpAILEHHsI
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OO61mas xapakTepucTika 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE CTENIEHH
OKHCJEHUS. A30T, pPacIpoCTpaHEHHE B MpUPOAE, (HU3MUECKHe M XUMUYecKue cBoiictBa. Kpyrosopor
aszoTa B Impupoae. AMMHaK, ero (pru3ndyeckne M XMMHUIECKHE CBOMCTBA, MOMyUYeHUE U puMeHeHune. Comu
aMMOHMS, UX (DU3UUECKHEe W XMMHUYECKHE CBOWCTBA, NMpHMeHeHHe. KaduecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A3OTHasg KHUCIIOTa, €€ TmojyuyeHue, (pu3nyeckue M XHMMUYECKHe CBOMCTBa (00IIue Kak
MPEACTaBUTENs KJacca KHCIOT U crerduueckue). Mcmomb3oBaHHE HUTPATOB M COJNECH aMMOHUS B




Kox

HpOBepﬂeMblﬁ IJEMEHT COACPKAHUI

KaueCTBC MUHCPAJIBbHBIX y,[[O6peHI/II\/'L Xumuueckoe 3arpsA3HCHUC OKPY)KaIOH_ICﬁ Cpe€abl COCANMHCHUAMUA
asoTa (KI/ICJ'IOTHI)IG JIOXK U, 3arpsA3HCHUEC BO3/1yXa, ITIOYBbI U BOI{OéMOB)

24

docdop, amrorponnble Moaupurammu Gocdopa, GuzHUECKHEe H XUMHUECKUEe CBoOWcTBA. OKCHI
docoopa(V) u pochopras kuciora, pU3HIECKUe 1 XUMUIESCKUE CBOICTBA, onydeHue. Vcmons3oBanue
(dhochaToB B KauecTBe MUHEPAIBHBIX VIOOPCHUI

2.5

OO6mas xapakrepuctrka 3yeMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETICHH OKHCICHUS. YTIepO, aJUIOTPOITHBIE MOTU(DHUKAIINK, PACIPOCTPAaHEHHE B IpUpoe, pr3ndeckue
U XUMHUYeCKue CcBOHCTBa. Apncopbuus. Kpyrosopor yrmepoma B mpupone. OKCHIbl yriaepoia, HX
(1)1/13I/I‘ICCKI/IC U XUMHYECCKHUEC CBOﬁCTBa, ﬂCﬁCTBHe Ha JXMUBBIC OPraHU3MBbI, MOJIYUYCHUC U TPUMCHCHHUC.
DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE ¢ OKcuaoM yraepona(lV); runoresa rimobanbHOrO MOTETIICHHUS
KITUMaTa; MapHUKOBBIA 3 (deKT. YroibHas KUCIOTa U e€ CONH, X (PU3HYECKHEe H XMMHUYSCKHE CBOUCTBA,
noiy4eHue U npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-HOHBIL. Vcrnonb3oBaHue kapOOHATOB B

OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEILCKOM XO3SIHCTBE

2.6

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSAX yriepona (MeTaH, 3TaH,
9TUJIEH, AlleTUJIeH, 3TaHOJI, INIMLEPUH, YKCYCHas kucioTa). X coctaB u xumuueckoe crpoenue. [lonsaTue
0 OMOJIOTMYECKH BaXKHBIX BEIECTBAaX: JKUpaxX, OeJIKax, YIJIEBOJAaX — U UX POJIM B JKU3HU YEJOBEKa.
MatepuaibHOE IMHCTBO OPraHWYECKUX M HEOPTaHUYCCKUX COSTMHCHHM

2.7

Kpemuuii, ero ¢pusnueckrie 1 XMMUYECKHE CBOMCTBA, MONydeHne U npuMeHenne. CoeMHeHNsT KPEMHUS
B mpupoje. O6mue npeacrasienus o6 okcuae kpeMuusi(IV) u kpemuueBoit kucimore. CUIMKATBI, UX
HUCIIOJIB30BAHHUE B 6])ITy, MEIHULIMHE, HpOMLIIJ_[J'ICHHOCTI/I. Ba)KHeﬁHIHC CTpOI/ITeJ'H)HI)Ie MaTepI/IaJ'H)IZ
KepaMmHKa, CTEKIo, IIeMEHT, OeToH, keine300eToH. [IpobieMbl 0€30MacHOrO  HCIHOJIb30BAHHS
CTPOHMTEILHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HH

2.8

XUMHYECKUI 3KCIIEPUMEHT: U3ydeHHEe 00pa31l0B HEOPTaHUUECKUX BEIIECTB, CBOUCTB COJISTHOI KHCIOTHI;
MIPOBEJICHNE KAueCTBEHHBIX PEaKIMi Ha XJIOPHI-WOHBI M HAONIOCHHE NPH3HAKOB HX IPOTEKAHUS;
OTIBITHI, OTpaXKAroIe (Pr3NIecKue M XUMHICCKAE CBOWCTBA TaJIOTCHOB M MX COSAWHECHHH (BO3MOXKHO
UCIIONIb30BAHUE  BHJEOMATEPUANIOB); O3HAKOMIIEHME C oO0pa3uamMM XJOpHIOB  (raJoreHHJOoB);
03HAKOMJICHHE ¢ 00pa3laMu cephl U €€ COCTUHEHUSIMU (BO3MOXKHO HMCIOJIb30BaHUE BUICOMATEPUAIIOB);
HaO;ro/IeHne Tporecca OOYTIMBAaHUS caxapa MOJ JeHCTBHEM KOHIICHTPHPOBAHHOW CEpHOM KHCIIOTHI;
M3yYeHHE XUMHUYECKUX CBOMCTB pa30aBIIeHHON CEpHOM KHCIIOTHI, POBEICHNE KAYeCTBEHHOW PEeaKIIMU Ha
cynb(haT-uOH M HaOJlloJeHHe NpU3HaKa €€ MPOTEeKaHUs; O3HAKOMJICHHE C (PM3NYECKHMMU CBOHCTBAMH
azoTa, Gocdopa u ux coearHEeHHH (BOZMOXKHO HCIOJIIb30BaHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX
u QochopHBIX ymOOpeHHH; MONy4YeHHe, COOMpaHue, Pacro3HaBAHWE M W3yUYeHHE CBOWCTB aMMHAKa;
MPOBENICHNE KAaUeCTBEHHBIX pEakKIMi Ha MOH aMMOHHUS u (ocdaT-nOH W HM3yUEHHE INPH3HAKOB HX
MNPOTEKaHUsl, B3aUMOJEICTBUE KOHLIEHTPHUPOBAHHON a30THOM KHUCIOTBI C MeEAbI0  (BO3MOXHO
UCIIOJIb30BAHUE BUICOMATEPUANIOB); U3YUEHHE MOJENIeil KPUCTAUIMUECKUX PEUIETOK anMasa, rpadura,
¢ynepena; 03HaKOMIICHHE C TIPOIECCOM aicOPOIIH PACTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YIIIEM H
YCTPOHCTBOM IPOTHUBOTa3a; MONIyUYeHHE, COOMpaHre, PaCO3HABAHNE W M3YYEHUE CBOWCTB YTIIEKUCIOTO
rasa; MpoBeleHHE KaYeCTBEHHBIX PEaKUUil Ha KapOOHAT- M CHIMKAT-WOHBI U HM3YYCHUE MPH3HAKOB HX
NPOTEKAHMsl;  O3HAKOMIIEHHE C  MNPOAYKIHEH  CHJIMKaTHOM  TNPOMBIIUIEHHOCTH;  pEILICHUE

OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCMEC «BaxkHeHmme HeMeTaJlIbl ¥ UX COCIMHCHUA»

MeTauibl ¥ UX COCAUHCHMUS

3.1

06111351 XApaKTECPUCTUKA XUMHUYCCKUX OJOJICMCHTOB — MCTAJUIOB Ha OCHOBAaHUMW WX TIOJIOXKCHUS B
[lepnonnyeckoit cucreme xummuueckux snemeHToB .M. MengeneeBa u ctpoenusi atomoB. CTpoeHue
MeTaioB. MeTaiindyeckasl CBsS3b M METAJUINYECKasT KPHCTAJUTMYECKas PEHIETKA. DIEKTPOXUMUICCKHUI
PSLI HAIPSKEHUHA METAJUIOB
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3.2

HpOBepﬂeMblﬁ IJEMEHT COACPKAHUI

du3nyeckre U XUMHUUYECKHE CBOMCTBA METAJLJIOB. O6H_II/Ie CII0COOBI MOJIy4YCHHA METAJIJIOB. Ilonsarue o
KOppO3un METAJJIOB, OCHOBHBIC CIIOCOOBI 3allUTbl HUX OT KOPPO3UH. CnunaBsl (CTaJ'II), YyTyH,

JIOPATIOMUHAM, OPOH3a) M MX IPUMEHEHHE B OBITY 1 IPOMBIIIJICHHOCTH

3.3

[lenouynble MeTayuibl: MoyiokeHue B Ilepuoanmyeckod cucTeMe XMMHYecKuX siementoB JI.M.
MeHnjeneeBa; CTpOSHUE UX aTOMOB; HaXOXkJIeHUe B npupojie. Du3ndeckre U XMMHYECKHE CBOMCTBA (Ha
npumepe HaTpus U Kaiust). OKCHABI U THAPOKCHIB! HATpUs U Kanus. [IpuMeHeHne MeI09HBIX METa/UIOB
1 UX COEIUHEHUN

3.4

[[emouHo3eMenbHBIC METAILTBI MATHUH U KaJbIUii: ojokeHue B [leproauieckoii cucreMe XUMHIECKAX
anemenTtoB J|.11. MenzeneeBa; cTpoeHHE UX aTOMOB; HaX0KJEHHUE B Mpupoje. PU3nYecKne U XUMUYECKUE
CBOMCTBa MarHus W Kaiblus. BaxHelve coeIMHeHNs Kanblus (OKCHI, THIPOKCU, colin). JKECTKOCTh
BOJIBI M CIIOCOOLI €€ YCTpaHEHHUSI

3.5

Anromunnii: nonoxxenue B Ilepuonuueckoil cucteMe xuMmudeckux aneMeHToB JI. M. Menneneesa; ctpoeHue
aToMa; HaXOXJICHUE B Ipupoze. Pu3ndeckne 1 XMMHYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHEBIEC CBOICTBA
OKCHUJIA U THAPOKCHIA ATIOMHHUS

3.6

Keneszo: nonoxenue B [lepuoandeckoit cucteme xumudeckux snemeHToB .M. MenaeneeBa; cTpoeHue
aTroma; HaxoxaeHue B mpupojae. Puznueckne U XMMHUECKHE CBOWCTBRA kene3a. OKCHUIbI, TUIPOKCHIIBI U
conn xkesesa(Il) u xxeneza(lll), ux cocras, CBOWCTBA M OJYUYEHHE

3.7

XUMHYECKHI DKCIIEPUMEHT: O3HAKOMIIEHHWE C 00pas3llaMM METa/lIOB M CIUIAaBOB, MX (U3UMUYECKUMHU
CBOMCTBaMU; N3y4EHHUE PE3yJIbTaTOB KOPPO3UH METAILIIOB (BO3MOKHO HCITOJIb30BAaHHE BHICOMATEPHAIIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAJIbLUS M HATPUA C BOJOW (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMAaTEPHAIIOB); HCCIICIOBAHNE CBOWCTB KECTKOM BOJBI; MpoIlecca TOPSHHUsS XKelie3a B KHUCIOPOe
(BO3MOXKHO HCHOJB30BaHUE BUCOMATEPUAIOB); NMPHU3HAKOB MPOTEKAHUS KAUYEeCTBEHHBIX pEakiui Ha
HMOHBI (MarHusi, KajabIus, amroMuHus, uHka, xene3a(ll) u xeneza(Ill), menu(11); HabmroneHNe U ONIMCaHUE
MIPOIECCOB OKpAIIMBAaHUS TUTAMEHU HOHAMM HATPHS, Kajus W KaJbIUS (BO3MOXKHO HCIIOJL30BaHHE
BHJICOMAaTEPHAIIOB); HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB I'MAPOKCH/IA ATFOMUHUS U THIPOKCHIA [INHKA;
pelIeHNEe dKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe « BakHeHIne MeTaylyibl U X COCIMHEHUSD)

XuMus ¥ OKpY>Karomas cpeaa

4.1

Hosnie MaTepHraJibl 1 TEXHOJIOTHH. BemecrBa u MaTcpHralibl B IMOBCEAHEBHOM KM3HU YeIOBEeKa. XUMHS U
310pPOBLE. be3onacHoe MCIONb30BaHUE BEHIECTB U XUMHUUYECKHUX peaKuHﬁ B 6BITy. HepBaﬂ rnmomMouib 1nmpu

XHUMHUYCCKUX OKOrax u OTpaBJICHUAX

4.2

OCHOBBI JKOJOTHYECKOW TPaMOTHOCTH. XHWMHUYECKOe 3arps3HeHue okpykatomei cpenst [TJIK. Poms
XUMHUHU B PEUICHUM DSKOJOTHYEeCKHX TmpoosneM. [IpupoaHple WCTOYHUKU YTIEBOJIOPOAOB (YTroiib,
MPUPOAHBIN ra3, HePTh), MPOAYKTHI MX MEPEPAOOTKH, MX POJIb B OBITY M IPOMBIILICHHOCTH

4.3

XUMUYEeCKHI 3KCIIEPUMEHT: U3YUYCHHE 00pa3IioB MaTepraioB (CTEKIIO, CIIaBbl METAJIIIOB, IMTOJIMMEPHBIC
MaTepHUaIbl)

J_IJ'IH IpOBEACHHUA OCHOBHOI'O TOCYHAPCTBCHHOI'O OJK3aMCHA II0 XHMMHHU HCIIOJB3YCTCA

nepeueHb (KOAU(HUKATOp) MPOBEPSEMBbIX TPEOOBAHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs U SJIEMEHTOB COJICPIKaHUS.




IMPOBEPSAEMBIE HA OI'D 10 XUMHNHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOT'O OBIIIEI'O OBPA3OBAHMSI

Kon
NPOBEPSIEMOr0
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHMSA K MPeIMEeTHBIM pe3yJbTaTaM 0230BOr0 YPOBHS OCBOCHMS
OCHOBHOI1 00pa30oBaTe/IbHONH MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMsl HA OCHOBeE
oroc

Hpe,I[CTaBJ'IGHI/IeZ

1.1

0 II03HABAa€MOCTH SIBJICHHUU npupoabl, IMOHUMAHUC OOBEKTUBHOW 3HAYMMOCTH OCHOB
XUMHUYECKOMN HAayKH Kak obmactu COBPEMEHHOTO €CTECTBO3HAHUA, KOMIIOHCHTA O6HI€I>1
KYJbTYpPbI U HpaKTH‘leCKOﬁ ACATCIIBHOCTU YCJIOBEKAa B YCJIIOBHUAX COBPEMEHHOI'O O6HIGCTB3;
IIOHUMAHNWE MECTa XUMHHU CPCIN IPYTUX €CTECTBECHHBIX HAYK

1.2

0 HAYYHBIX METOAAax IO3HAaHUA, B TOM YHUCJIC OKCIICPUMEHTAJILHBIX U TCOPETUICCKUX METOAaX
HUCCIICA0BaHUA BCIIECCTB U U3YUYCHHUA XHUMUUCCKUX peaKHHﬁ; YMEHHUE HCIOJIb30BATH MOICIN
JJIA 00BSICHCHUS CTPOCHUA aTOMOB M MOJICKYJI

1.3

o chepax mnpodeccHOHANEHOW JEATENFHOCTH, CBA3aHHBIX C XHMHCH M COBPEMEHHBIMU
TE€XHOJOTUsAMH, OCHOBAaHHBIMH Ha JOCTHXCHHAX XUMHUYECKOU HayKH, 4YTO IIO3BOJIUT
oOydaronmMcsi paccMaTpuBaTh XHMHUIO Kak cdepy cBoeit Oymymiedl mnpodeccroHaIbHON
JeSTeTbHOCTH U C/eNIaTh OCO3HAHHBIA BBIOOP XMMHH Kak MPO(UIBHOrO MpeaMera MHpH
repexo/ie Ha YPOBEHb CPEHEro o0Iero 00pa3oBaHus

Brnangenue cucteMoi XMMUYECKUX 3HAHUN U YMEHUE IIPUMECHSATDb CUCTEMY XUMHWYECCKUX 3HaHHI>i,
KOTOpas BKJIOYacCT:

2.1

Ba)KHEHIITNE XUMUYECKUE TIOHATHS: XUMHUECKHNA 3JIEMEHT, aTOM, MOJICKYJIa, BEIIECTBO, IPOCTOE
U CIIOXHOE BEIIECTBO, OJHOPOAHAS M HEOAHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHas U
MOJIEKYJIIPHAst MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MOJISIPHBIN 00BEM, OKCHJI,
KHCJIOTa, OCHOBAHHUE, CONb (CPeIHss), XUMHUUECKasl peakiysi, peakuyd COeIUHEHUs, PeaKu
pa3NoKeHHs, PEaKIMy 3aMCelICHUs], peakuu oOMeHa, TerioBod 3(dexT peaknuu, dK30- H
JHIOTEPMHUUECKUE PEAKIIMU, pacTBOp, MACCOBask J0JI1 XMMUYECKOrO JIEMEHTa B COEAMHEHUH,
MaccoBast 10J1sl U MIPOLIEHTHAsl KOHLIEHTPALMs BELECTBA B pacTBOPE, PO aToMa, SI€KTPOHHBIN
CJIOi aTOMa, aTOMHasi OpOHUTalb, painyC aTOMa, BaJICHTHOCTb, CTENIEHb OKHCIICHHS, XUMHYeCKast
CBSI3b, JIEKTPOOTPUIATEIEHOCTD, MOJISIPHAS U HETIOJNSIpHAsl KOBAJICHTHAS CBSI3b, HOHHAS CBA3b,
METAIUINYECKass CBsA3b, KPUCTAUIMYECKas pemiéTka (aToMHAs, WOHHAs, MeTaUINJecKas,
MOJIEKYJISIpHasA), MOH, KaTHOH, AHUOH, JJIEKTPOJIUT M HEINEKTPOJUT, 3JIEKTPOIUTHYECKAs
JUCCOLIMAIINSA, PEAaKUUH HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKHCJIMTENIb ¥ BOCCTAHOBHUTENb, OKHUCJICHHE W BOCCTAHOBJICHHUE, DIIEKTPOJIHM3, XHUMHUYECKOE
paBHOBecWe, OOpaTUMble W HEOOpaTUMBIC pEAaKIUH, CKOPOCTh XHMHYECKOH peakiuw,
karaynm3zarop, [1J1K, koppo3usi METasIOB, CILIaBbI

2.2

OCHOBOIIOJIAraromue 3aKOHbl XMMHU: 3aKOH COXPAaHCHUA MACChI, HepI/IO,Z[I/I‘{eCKI/Iﬁ 3aKOH
Z[I/I MeHneﬂeeBa, 3aKOH IIOCTOAHCTBA COCTABAa, 3aKOH ABora,upo

2.3

TCOPHUU XUMHU. aTOMHO-MOJICKYJIApHAs TCOPUA, TCOPUI SHCKTpOHHTHHCCKOﬁ Jrucconuanmmn

BrnageHne ocHOBaMU XUMHYECKOM I'PaMOTHOCTH, BKJIFOYAIOIICH:

3.1

yYMEHHE IPaBUIBHO UCIOJb30BATh H3YUYCHHBIC BELIECTBA M MaTepuanbl (B TOM UHCIE
MHHEpaJIbHBIC YIOOPEHHS, METAUIBl M CIUIaBBI, NPOAYKTH IEPEepadOTKH MPUPOAHBIX
HCTOYHHUKOB YTJIEBOAOPOXOB (YIJIs, MPUPOIHOTO ra3a, HedTi) B OBITYy, CETBCKOM XO3SHCTBE,
Ha TPOHM3BOACTBE U IOHMMAaHHE 3HAYEHHS JKUPOB, OENKOB, YIJIEBOJOB [UII OpraHU3Ma
YEJI0OBEKA; YMEHUE IPOrHO3UPOBATH BIUSHUE BELIECTB M XMMUYECKHUX IIPOLIECCOB HA OPraHU3M
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HpOBepﬂeMLIe TpeﬁOBaHI/Iﬂ K NIPEeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHA OCBOCHMUSA

NPOBEPSIEMOr0 OCHOBHO¥i 00pa30BaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111er0 00pa30BaHUsI HA OCHOBE
TpeOOBaHUS oroc
YeJIOBeKa U OKPY>KaIOUTYI0 IPUPOJIHYIO CPEay
3.2 yYMEHHE HHTETPHPOBATh XUMHUUCCKIE 3HAHMS CO 3HAHMSIMH IPYTUX YICOHBIX IPEIMETOB
13 HaJIMYUE OIMBITa PaOOTHl C Pa3IHMYHBIMA HCTOYHUKAMH WH(POPMAIMH [0 XUMHHU (HaydHasl
’ Hay4YHO-IIOMYJISIpHAs JIUTEPaTypa, CJIOBAPH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
yMEeHHE OOBEKTUBHO OLIGHWBaTh HWH(GOpPMAIMIO O BEUIECTBAX, HMX MPEBPALICHUAX U
34 NPaKTUYECKOM TPUMEHEHHMM W YMEHHE HCIONB30BaTh €€ JuId pemeHus y4eOHO-
[103HaBaTeJIbHbIX 3a]a4
Brnagenune ocHOBaMH MOHSATMMHOrO amnmapaTa M CHMBOJIMYECKOTO S3bIKA XUMHMM IS
4 COCTaBJICHUS (POPMYJI HCOPTAHUIESCKUX BEIIECCTB, YPABHCHUI XUMHUICCKUAX PEAKIN; OCHOBAMHU
xumuyeckor HoMeHkIaTypbl (IUPAC u TpuBHanbHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHUS deMeHTa B llepuoauueckoil cucteMe ¢ YMCIOBBIMU
5 XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB M 3apsi sjapa, odliee
YHCIIO DJICKTPOHOB), PACHpEACICHHEM JJICKTPOHOB IO JHEPIeTHUCCKUM YPOBHSIM AaTOMOB
NEPBBIX TPEX MEPUOAOB, KNS M KaJIbIUs
[IpencraBnenue o nepuOAMYECKONW 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB (paauyc
6 aToMa, 3JIEKTPOOTPULATEILHOCTD), IPOCTHIX U CIOXKHBIX BEIIECTB OT IOJIOKEHHUS 3JIEMEHTOB
B [lepuognueckoil cucreme (B Mallbix MEPHOAAX W TJIABHBIX MOATPYIIAxX) U JIEKTPOHHOTO
CTPOEHHUS aToMa
7 YMeHue kiaccupuInpoBaTs:
7.1 XUMHYECKUE FITEMEHTBI
7.2 HEOPraHWYECKHE BEIIeCTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHune onpenensrTh:
8.1 BAJIEHTHOCTb Y CTENIEHb OKUCIICHHUS] XUMHUECKUX IEMEHTOB, 3aps] HOHa
8.2 BHJI XUMHYECKON CBSI3M M THUTI KPUCTAIIIMIECKON CTPYKTYPBHI B COSTMHEHUSIX
8.3 XapakTep CpeJbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCJIUTEb 1 BOCCTAHOBUTEIb
9 YMeHre XxapakTepru30oBaTh (PU3HUECKUE U XHMUYCSCKHE CBOMCTBA!
9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, aaMmas, KpeMHUH, a3ot, dhocdop, cepa,
' XJIOp, HATPHH, KWK, MAarHWH, Kb, aTIOMUHUH, JKEJIE30)
CJIOKHBIX BEILECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB (BOJAA, aMMHUAK, XJIOPOBOIOPOL,
CEPOBOIOPOT, OKCUBI U TUAPOKCUbI MeTauioB [-1IA rpynm, anromunus, menu (I1), nuHKa,
9.2 xenesa (11 u III), okcunst yrnepona (11 u IV), kpemuns (IV), azota u docdopa (111 u V), ceps
(IV m VI), cepuucras, cepHas, a3oTucras, azoTHas, (ocdopHas, yroipHas, KpeMHHCBAs
KHCJIOTa U UX COJIN)
MIPOrHO3UPOBaTh M XapaKTepHU30BaTh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX COCTaBa U
9.3 CTpOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT MX CBOWCTB, BO3MOKHOCTH MPOTEKAHUS
XUMHYECKUX NPEBPAICHIH B PA3IMYHBIX YCIOBUIX
10 YMeHre COCTaBIISATh MOJIEKYJISIPHBIE 1 HOHHBIE YPABHEHMSI pEaKlIUi, B TOM YHUCIIE:
10.1 peaxiyii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI




Kon
NPOBEPSIEMOr0
TpeOOBaHUS

10.3

IIpoBepsieMble TPeGOBAHUSA K MPeIMETHBIM pPe3yJbTaTaM 0230BOr0 YPOBHS OCBOEHMS
OCHOBHOI1 00pa30oBaTe/ibHONH MPOrPaMMBbl OCHOBHOI0 00111er0 00pa3oBaHusl HA OCHOBeE
oroc

WUTIOCTPUPYIOLINX XUMHYECKHE CBOWCTBA M3YyYEHHBIX KJIacCcOB (TPYII) HEOPraHMYECKUX
BEIIECTB

10.4

TOATBCPKAAOIINX TCHETUYCCKYIO B3AUMOCBA3b MEX Y HUMU

11

YMeHH€e BBIUYUCIIATH (IPOBOAUTE pacuéThl):

11.1

OTHOCHUTECJIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIIECTB, MAaCCOBYIO JJOJIIO XUMHUYCCKOI'O

9JICMCHTA B COCAMHCHUU

11.2

MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPE,

11.3

KOJIMYECTBO BEIIECTBA U €TI0 MaCCy, 00BEM Ta30B

11.4

[0 YPaBHEHUSAM XMMHUCCKHX PEAKLUH M HaXOIUTh KOJIMYECTBO BEIIECTBA, 0OBEM M MaccCy

pEeareHTOB WK IPOAYKTOB PEAKIMH

12

Bragenue (3HaHUE OCHOB):

12.1

OCHOBHBIMH METOAAaMH HAyYHOTO NO3HaHWA (HAOIIONEHWE, W3MEpEHHE, DSKCICPHUMEHT,
MOJCTUPOBAHNC) MIPU U3YUCHUH BEIECTB U XMMUYCCKUX SIBJICHUI; YMEHUE CPOPMYTHPOBATH
po0OJIeMY U PEATIOKUTH MYTU €€ peleHus!

12.2

0e30macHON pabOThl ¢ XUMHUYESCKUMH BEIIECTBAMH, XHMHUCCKOM MOCYI0H U J1a0OpaTOPHBIM
000pyI0BaHHEM

12.3

MpaBwjaMH 0€30MacHOro oOpalleHHsl ¢ BELIECTBaMH, HCIOJIb3yEeMbIMH B IOBCEIHEBHON
JKU3HU, TMPaBUJIaMU TIOBEJICHHUS B IIENSX COSPENKEHHUsS 3I0POBhS M OKPYKAIOUIEH MPUPOTHON
Cpenbl; TOHNMaHKUEe Bpena (OIMacHOCTH) BO3ACHCTBUS Ha >KUBBIC OPTaHH3MEI OIPEIeTIEHHBIX
BEIIECTB, CIIOCOO0OB YMEHBIIECHHS M IPEIOTBPAIICHHS MX BPEIHOTO BO3ICHCTBHSI

13

Hannuue MPaKTUYCCKUX HABBIKOB INTAHUPOBAHUA U OCYHICCTBIICHUA CICAYIOMINX XUMHUYICCKUX

OKCIICPUMCHTOB:

13.1

M3YYCHHUE W OINHWCaHWe (PU3UYCCKUX CBOWCTB BEIIECTB; O3HAKOMIJICHHE C (QU3NYCCKHMU U
XUMHUYECKUMU SIBIICHUSIMU; ONBITHI, WLIIOCTPUPYIOIINE MPU3HAKU MPOTECKAHUS XUMUYECKHUX
peaxiui

13.2

H3YUEHHE CIIOCOO0B pa3/ieeHUs cMecei

13.3

MOJIYUYCHUEC KHCIOpOAa M H3YUYCHHUE €ro CBOﬁCTB; MOJIy4Y€Hue BOJAOpPOAAa H HM3Y4YCHHUE €TI0
CBOﬁCTB; TOJIYYCHUEC YIJICKHUCIIOIO rada U HM3Yy4YCHHUE €TO CBOﬁCTB; MOJIy4YCHUE aMMHUaAKa U

H3yYEHHE €r0 CBOMCTB

13.4

TIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JTOJIEN paCTBOPEHHOIO BEIIECTBA

13.5

MpUMEHEHNE WHINKATOpOB (JIaKMyca, METIJIOpaHka U (eHON(pTaIenHa) A ONpeIeIeHHs
XapakTepa cpeibl B pacTBOPaX KUCIOT U IIEN04en

13.6

HCCTIEZIOBAaHUE M OIMCAaHHE CBOMCTB HEOPraHMYECKMX BEIIECTB Pa3IMUHBIX KJIACCOB; H3y4YEeHHUE
B3aUMOJICHCTBUS KHCIIOT C METaJUIaMHU, OKCHIAMH METAJIIOB, PACTBOPHUMBIMHU U HEPACTBOPUMBIMH
OCHOBaHHSIMH, COJISIMH; TIOJTyYSHHE HEPACTBOPUMBIX OCHOBAHHIA; BRITECHEHUE OJJHOTO MeTaslia
IOPYTHM U3 pacTBOpa COIH; UCCIEeNOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHIOB ATIOMUHHUS H
LIMHKa

13.7

pelieHre SKCIePUMEHTAIBHBIX 3a1ad 1mo TemaMm: «OCHOBHBIC KIIACChl HEOPTaHHMYECKHX
COCIIMHEHUNY; «DNEKTPONUTHYeCKas Auccouuanusy; «BaxkHeimme HeMmeTasibl W HX

COCIUHCHUA, «BakHeHme MeTaIbl U UX COCITUHCHU

13.8

XMMHYECKHE HKCIEPUMEHTHI, WJUIIOCTPUPYIOIIME NPU3HAKU NPOTEKAHUS PEAKIMi HOHHOI'O




HpOBepﬂeMLIe TpeﬁOBaHI/Ifl K NIPEeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHA OCBOCHMUSA

NpoBepsieMOro OCHOBHO 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 001IIer0 06pa30BaHNsI HA OCHOBE
TpeOoBaHUSA DIrocC

0o0MeHa; Ka4eCTBCHHBIC PEaKIUK Ha MPUCYTCTBYIONINE B BOJHBIX PaCcTBOPAaX MOHBI: XJIOPHUI-,
Opomua-, momua-, cynbdar-, Qocdar-, xapOOHAT-, CHUIMKAT-AaHUOHBI, THAPOKCHUI-HOHBI,
KaTHOHBI aMMOHUS, MarHus, KaJbIl¥s, allOMUHUS, kene3a (2+) u xeneza (3+), menu (2+),
[IHKA

YMmenue:

MIPEICTABIAATh PE3yIBTATH AKCIIEPUMEHTa B (hOpME BBIBOJIOB, JOKa3aTENbCTB, TPa(puKOB U
TaOJHII ¥ BBISBISITH SMITUPUYCCKIEC 3aKOHOMEPHOCTH

YCTaHAaBJIMBATh CBA3HM MCXKAY PCaJIbHO Ha6J'I}OZ[aeMLIMI/I XUMHUYCCKHUMHU ABJICHUAMHW H
nponeccaMu, NpouCXoaduMu B MaKpO- 1 MUKpPOMHPE, OOBACHATH MIPUYINHBI MHOI‘OO6paSI/I${

BEIIECTB

HﬁpC‘ICHL 3JIEMEHTOB COACPpIKaHUA, MTPOBEPSACMBIX HA OCHOBHOM I'OCyJapCTBEHHOM 3K3aMC€HE 110 XUMUHN

Kon IIpoBepsieMBlil 2IIEMEHT COAEPKAHUS
1 [lepBoHaYaNTEHBIE XUMUYECKHE TTOHITHS
1.1 Yucreie BemiecTBa U cMecu. CriocoObl pa3jienieHus cMeceit
1.2 ATOMBI UM MOJIEKYJBIl. XUMHYECKHE SJIeMEHTH.. CHUMBOJBI XHMUYECKUX JJIEMEHTOB. [IpocThie u
CJIOXKHBIE BEILIECTBA.
1.3 Xummaeckast popmyia. BareHTHOCTE aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTENIEHb OKUCIICHUS
1.4 3aKkOoH TIOCTOSHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCHTEIhHAS
MOJIEKYJIsipHas Macca. MaccoBast OISl XUMHYECKOT0 3JIEMEHTa B COSMHEHUH
1.5 KommgectBo BemectBa. Mok, MomsipHas Macca. MoJsIpHBI 00heM ra3oB. B3anMOoCBs3b KOJTHIECTBA,
MAaCChI ¥ YUCJIa CTPYKTYPHBIX €JUHHUIL] BEIIECTBA
1.6 Odusznyeckne M XUMHYCCKHUE SBIICHUS. XUMHUYECKas PEAKIUsA W €€ NMpH3HAKW. 3aKOH COXpaHEHHS
MAaccChl BEIIECTB. XUMHUYECKHUE YPABHEHMS
2 Ilepuonnueckuit 3akoH u Ilepuoamdeckasi cucrema xumuueckux snemeHToB [[.U. Menpaeneena.
CrpoeHne aToMOB
2.1 Ilepuonnueckuit 3akoH. Ilepuoguyeckas cucrtema xumudeckux osnemeHToB JI.JMI. Menpeneena.
Ilepuonbr u rpymnmbl. OU3MYECKUH CMBICH MOPAAKOBOTO HOMEpPA, HOMEPOB IEPHOLA U IPYIIIBI
3JeMeHTa
2.2 Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tonsl. DinekTpoHbl. CTPOSHHE 3JICSKTPOHHBIX 000JI0UEK
aToMoB nepBbIxX 20 xumuueckux 3nemMeHToB [lepuoanueckoit cuctemsl [1.1. Menneneena
23 3aKOHOMEpPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX 3JIEMEHTOB NEPBBIX TPeX MEpPHOAOB, Kalud,
KaIbIs (paguyca aToMOB, 3JIEKTPOOTPHUIIATEIFHOCTH, METAJUIMYECKIX H HEMETANIMISCKIX CBONUCTR)
1 UX COEIMHEHUH B COOTBETCTBHH C ITOJIOKEHEM dJIeMEHTOB B [leprnonmnyeckoii cucteme u cTpoeHueM
WX aTOMOB
3 CtpoeHue BeniecTa




3.1

Xumudaeckasi cBsi3b. KoBasieHTHas (TOJIIpHAsT W HEMOJISIPHAS) CBSA3b. DJICKTPOOTPHUIIATCIHLHOCTH
XUMUYECKUX 3JIeMeHTOB. oHHAas CBA3b. MeTaminueckast CBsI3b

3.2 Tumpl KpUCTAUIMHYECKUX pEHIeTOK (aTOMHAas, WOHHASA, METa/UTN4ecKas), 3aBHCHMOCTH CBOWCTB

BEIIECTBA OT TUIA KPUCTAIIMUECKOM peIIeTKN U BU1a XUMUYECKOH CBSI3U
4 Baxuelive npeacTaBUTeNId HEOPraHUYECKUX BelecTB. HemeTambl 1 ux coeiuHeHusa. MeTtaibl 1

WX COETMHEHUS

4.1 Kimaccudukarus m HOMEHKJIATypa HEOPTaHHYECKUX COCAMHCHHHA: OKCHIOB (COJIe00pa3yroIiue:
OCHOBHBI€, KHCJIOTHBIE, aM(OTEpHBIC) U HECOJICO0Pa3yIOIIUe; OCHOBaHUM (LIETIOYH K HEPACTBOPUMEIE
OCHOBaHMS ); KUCIIOT (KHCIOPOJICOIEpIKAIINE U OECKUCIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHEIE);
coJreit (CpeTHUX U KHUCITBIX)

4.2 du3nveckre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/a, XJIOpa, KUCIOPOAaa,
cepsrl, a30Ta, pocdopa, yriaepoaa, KpeMHHISI

43 du3nveckre 1 XMMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATPHS, KallUsl, MarHUsI U
KaJIBITUS, aJTIOMUHILS, Kelle3a. DINeKTPOXUMHUYECKUN pAJl HapsHKEHNH MEeTauioB

4.4 dusnveckne M XVUMHYECKHE CBOIMCTBA BOJOPOJHBIX COEIMHEHUH HEMETAJUIOB: XJOPOBOAOPOAA,
CEepOBOIOPOIa, aMMHAKa

4.5 duznveckne 1 XUMHYECKHE CBOMCTBA OKCHA0B HeMeTaiutoB: cepsl (IV, VI), azora (11, IV, V), pochopa
(111, V), yraepona (11, IV), kpemuus (IV). Ilonydenne okCHIOB HEMETAIIIOB

4.6 Xumudeckne cBorcTBa OKCHAOB: MetamuioB IA - IIIA rpymm, nuaka, mequ (I1) u xemesza (11, III).
ITonyyeHue OKCUIOB METAIIOB

4.7 XVUMUYECKHE CBOWCTBA OCHOBaHHWHA W aM(OTEPHBIX THUAPOKCHAOB (Ha TpPHUMEpe THIPOKCHIOB
ANIOMHHUA, JKeJie3a, nuHKa). [lomydenne ocHOBaHMH M aM(POTEPHBIX THAPOKCHIOB

4.8 OO0mue XUMHYECKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHON, CEPHUCTOM, CEpHOI,
azotHoH, PochopHOii, KpeMHUEBOH, yTONbHONU. OCOObIE XMMIYECKIE CBOMCTBA KOHIICHTPUPOBAHHOU
CEpHOM U a30THOM KUCIIOT. [Tonyuenue kucaor

4.9 OO6mue XxuMHUIecKre CBOWCTBa cpeaHnx conei. [lomyduenne comneit

4.10 [lomrydenue, coOupaHue, pacro3HaBaHHE BOJOPOJAA, KHCIOpOJaa, aMMHaKa, YTIEKHUCIIOTO ra3a B
nabopaTopuu

4.11 [Torygenne ammmuaka, CepHOM M a30THOHM KHUCJIOT B MPOMBITILIIEHHOCTH. OOIIIHIe ClIOCOO0BI TTOTYIeHHS
METaJIJIOB

4.12 I'eneTrnueckas CBsI3b MEX/IY KJIacCaMU HEOPTaHUYECKUX COSAMHEHUN

5 XUMHYECKHE PEAKINH

5.1 Knaccupukanms XUMHYEeCKHX peakmuid MO0 pa3IMyHbIM MpPU3HAKaM: 10 YHCIy M COCTaBy
YUYaCTBYIOIINX B PEAKLUHU BEIIECTB, MO TEIIOBOMY 3()(EKTy, 0 U3MEHEHUIO CTEICHEH OKHCICHUS
XUMHYECKUX DIIEMEHTOB

5.2 TennoBoii 3QPEKT XUMUUECKOH PeaKkLn, TS PMOXHUMUYECKHE YPaBHEHHS. JK30- U YHIOTCPMUUECKHUE
peakiuu. TepMOXUMHUYECKHE YpaBHEHUS

53 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKHCIUTENM M BoccTaHOBUTENnW. [Iporeccsl

OKHCJICHHSA U BOCCTAHOBJICHUA. SHCKTpOHHHﬁ 0alaHC OKUCIUTEILHO-BOCCTAHOBUTEIIBHOM pC€aKkmnumn




5.4 Teopust >IEKTPONUTHIECKON Aucconuanui. KaTHOHBI, aHWOHBI. DNEKTPOIUTHI U HEIIEKTPOIHTHI.
CunbHbIe U cna0ble 31eKTponuThl. CTEeNneHb AUCCOUUANN

5.5 Peaknun noHHOTO OOMEHA. Y CIIOBHSI POTEKAHUS PEAKIIMi HOHHOTO 0OMEHa, TIOJTHbIE U COKpPAIllCHHBIE
HMOHHBIE YPaBHEHUS peakuui

6 Xumus U OKpyKarolas cpeja

6.1 BemectBa u MaTtepuaibl B HOBCEIHEBHOM JKU3HU 4eloBeKa. be3onacHoe UCIOIb30BaHUE BEUIECTB U
XMUMHYECKUX peaknuii B naboparopuut u ObITy. [lepBas moMmomip NMpH XHMHUYECKUX OXKOTaX M
OTpaBJICHUAX

6.2 XUMHUYECKOe 3arpsA3HEeHNE OKPYIKaIOIIEeH cpebl (KHUCIOTHBIE JOXKAH, 3arpA3HEHNE TTOYBbI, BO3yXa U
BOJIOEMOB), CLIOCOOBI ero npeaoTBpanienus [IpenensHas nomycrumas koHnenTpamus semects ([11K).
Ponp xuMuM B pemieHNH SKOJIOTHYECKUX MpoOiieM. Y cruiieHne MapHUKOBOro dddekra, paspymieHue
030HOBOTO CJIOS

6.3 [Ipumenenue cepsbl, a3ora, ¢docdopa, yriepona, KpeMHHS H HX COCTUHEHHU B OBITY, MEIUIIMHE,
IIPOMBIIIUIEHHOCTH M CEIBCKOM Xo3siiicTBe. llprMeHeHWe MeTalnioB W CIUIaBOB (CTaslb, YyTYH,
JIOPAIOMUHUM, OpoH3a) B OBITY M TPOMBIIUICHHOCTH WX coequHeHud. [loHSATHE O KOppo3uu
METAaJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UH

6.4 [IpupoaHbIe HICTOYHHUKH YTIIEBOJOPOAOB (Yroib, IPUPOJHBIH ra3, He()Th), MPOAYKTHI HX MEPEePadOTKH
(Oen3uH), UX POJIb B OBITY U IPOMBILUIEHHOCTH

6.5 [epBoHavyanbHBIe MOHATHS 00 OPraHMYECKHUX BEHIECTBAX KaK O COCAUHEHUIX yriepoa (MeTaH, 3TaH,
9THJICH, AlleTWJICH, 3TaHOJ, TJIMLEPUH, YKCycHas kuciota). IloHsTHe 0 OHONOTHYecKH Ba)KHBIX
BEIECTBAX: KHUpax, OenKax, yriieBo/iax - ¥ UX POIIN B )KU3HU YEJIOBEKa

7 Pacuertsr:

7.1 o (hopMysIaM XUMHUYECKHX COeTUHEHUH

7.2 Macchl (MacCcOBOH) TOJIH PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM yPaBHEHUIM




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJandecTBO yacoB DIeKTPOHHBIE
.N;_) HaumenoBanmue pasuesion Beero Kontposbusie | Tpaxtiyeckue (I%I/I(l)pOBble)
n/m | W TeM NPOrpamMMbl paGoTHI paGoTHI o0pa3oBaTe/bHbIE
pecypchl
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE MOHATHS
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PaKTUYECKOU https://m.edsoo.ru/7f41837¢
IESITEILHOCTH YeJIOBEKA
12 BemecTBa n xXuMuueckue 15 1 bu6mmoreka [JOK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20
Paznen 2. BaxkHeiinme npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB
21 Bosayx. Kucnopon. 6 bu6mmoreka [IOK
' ITousarue 06 oxcugax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o 3 1 bubnuorexa [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
23 Bopa. Pacteopsl. [lonsiTne 5 1 1 bubnnorexa [JOK
' 00 OCHOBaHMAX https://m.edsoo.ru/7f41837¢
24 | woopramicenn y i | BuGmorexa LIOK
’ P . https://m.edsoo.ru/7f41837¢
COEQUHEHNI
Hroro o pazneny 30

Paznen 3. [lepnoanueckuii 3aK0H 1

CTpOCHI/le aTOMOB. XUMHYeCKas cBsA3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aAKIHUHU

Hepuoanyeckas cucrema xumuuyeckux daemMenToB /. U. Mengeseesa.

3.1

[Tepronnueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKHUX dJIeMeHTOB /JI.

7

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢



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

N. Menneneesa. Ctpoenue
aToma

XUMHYECKas CBSI3b.

39 OKHCIUTEITBHO- ? bubmnoreka [IOK
BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837¢
peakuuu

bu6mmorexa [JOK
Hroro no pasneiy 15 httDs://m.edS(])_E).m/ 7f41837¢
PesepBHoe Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 68

110 ITPOTPAMME
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9 KJIACC

KoanuyecTBo 4acoB

JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ie/ioB Konrpoabubie | TpakTuyeckue (uudpossbie)
n/m | | TeM NpPorpamMmmbl Bcero paGoThI paGoTHI oOpa3oBaTe/ibHbIE
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4YeCcKHe PeaKIuu
[ToBTOpenue u yrnyoiaeHue
1.1 3HAHUM OCHOBHBIX Pa3eyioB 5 1 Eggglj/(;geeliiorﬁﬂ 412636
Kypca 8 Kitacca T ]
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
) XUMUYECKUX PEAKITUN https://m.edsoo.ru/7f41a636
DIEeKTPOUTHYECKAs
1.3 IUCcCOoLUaInsI. XUMUYECKHE 8 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41a636
peaKI B pacTBOpax
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS
OO6m1as xapakTepucTuka
2.1 XAMHUYECKHUX JIEMEHTOB 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["anoressl
OO61mas xapakTepuCcTHKa
29 XUMHYECKHX IJIEMEHTOB 6 bubnunorexa [JOK
' VIA-rpynmnel. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHMUSI
OO01as xapakTepucTHKa
23 XAMUYECKHX DJIEMECHTOB 7 1 bubanoreka [IOK
' VA-rpynmsl. A3ot, hocdop https://m.edsoo.ru/7f41a636
Y VX COCTUHCHHUSI
OO01as xapakTepucTHKa
24 XHUMHYECKHUX DJIEMEHTOB 3 1 ) bu6mmorexa [JOK

IVA-rpynnel. Yraepon u
KPEMHHUH M UX COCTMHEHUS

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pa3gen 3. MeTa/ILI M BX COeIHHEHUS
. bu6mmoreka [IOK
3.1 Obwue cBoiicTa METAILIOB 4 https://m.edsoo.ru/7f41a636
39 Baxxneiiiine MeTallIbl U UX 16 1 ) bu6mmorexa [JOK
’ COEINMHEHNSA https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. XuMusi 4 OKpPYKAKOIIAs cpeia
41 BemectBa u maTepuasl B 3 bubmuorexa [JOK
' JKM3HH YET0BEKA https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
P BHOE BOEMS 3 Bbub6morexa [JOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 63 4 7
I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
KomnuectBo
No Tema ypoka 4acoB Ha
ypoka KOHTPOJIbHBIE
paboTsl
1 [Ipenmet xumuu. Ponp XuMuu B )KU3HU Y€JIOBEKA. Tella U BEMIECTBA
2 [TonsiTHE 0 METOIaX MO3HAHUS B XUMUU
3 [IpaxkTuyeckas padora Ne 1 «IIpaBuna paboTsl B 1aboparopuu u
npuémsbl 00palieHus ¢ 1abOpaTOPHBIM 000PYIOBAHUEM»
4 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecei
5 [IpakTuueckas padora Ne 2 «Pa3znenenue cMmeceit (Ha mpumepe
OUNCTKHU IIOBApPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI
7 XUMHUUYECKHUE HJIEMEHTBI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB
8 [IpocThie u cnoXHBIE BENIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYecKas Gopmya.
BajieHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB
11 OTtHocuTenbHas aToMHas Mmacca. OTHOCHUTEINbHASI MOJIEKYJISIpHAs Macca
12 MaccoBas 701t XUMHYECKOTO DJIEMEHTA B COEIUHCHNUU
13 KonuuectBo BemectBa. Mosb. MosipHas Macca
14 dusnuecKre 1 XUMUUECKHUE SIBJICHUS. XUMUYECKasi peaKIus
15 [Ipu3Haku ¥ ycinoBus NPOTEKaHUS XUMUYECKUX PEaKIni
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS
17 Boruncnenus KoinyecTBa, MacChl BELIECTBA 10 YPAaBHEHUSM
XUMHYECKHUX PEaKIIHii
13 Krnaccudukanus XuMHYeCKHX peakiuii (COeTUHEHMS, Pa3I0KEHUs,
3aMeIeHus, OOMeHa)
19 M. B. JlomoHOCOB — y4u€HBIH-dHITUKIONEAUCT. O000IIIeHHE U
CUCTeMaTH3alusl 3HAaHUH
20 KonTponsnas padora Nel no teme «BemectBa u xummaeckue 1
peaKIm»
71 Bosnyx — cmech razoB. Coctas Bo3ayxa. Kuciaopon — snemeHT u
npocToe BeuiecTBo. O30H
2 dusnuecKkre 1 XUMUUECKUE CBOMCTBA KUCIOPOa (peaKiuu
okucnenus, ropenue). [lonstue 06 okcumgax
23 CrniocoOblI MoNTy4eHUs KUCIopo/ia B 1a00paTOpUU U MPOMBIIIIEHHOCTH.
[Ipumenenue kucnopoaa
24 TennoBoii 3¢ ekt XuMUIecKoil peakiuu, TOHITHE O
TEPMOXUMHYECKOM YPaBHEHUHU, FK30- U SHAOTEPMUUYECKUX PEAKIIUIX
25 TomnuBo (Hed Tk, yroiab 1 MeTaH). 3arpsis3HeHHe BO3AyXa, CIIOCOOBI €ro




MPEIOTBPAIICHUS

IIpaktuyeckas padora Ne 3 o teme «llonydyenue u cobupanue

26 KHUCJIOPOJIa, U3YYEHHUE €r0 CBOMUCTBY»

27 Bonopoa — snemeHT u npocroe BeuecTBo. Haxoxaenue B npupojae

23 ®duznueckre 1 XMMHYECKHe CBOMCTBa Boaopoaa. [Ipumenenue
BOZIOpOAA

29 [ToHsiTHE O KHUCIIOTAX U CONSAX

30 Crioco0bI osryueHust BOAOPOAa B 1abopaTopuu

31 [IpakTuueckas padora Ne 4 no teme «Ilomyuenue u cobupanue
BO/IOPOJia, U3YUYEHHE €0 CBONCTB

32 MonspHbiii 00bEM ra3oB. 3aKoH ABOTazipo

13 Boruncnenus o0bEMa, KOJIMUECTBA BEIIECTBA ra3a o €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HWJIH 00BEMY

14 Boruncnenust 005EMOB ra3oB M0 ypaBHEHHUIO PEAKIIUU Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIICHUH ra30B

35 dusnueckue U XUMUYECKHUE CBOMCTBA BOJIEI

36 CocraB ocHoBaHui. [TonsiTne 00 MHIUKAaTOpaX

37 Bona kak pactBoputens. HackilieHHbIE U HEHACHIILIEHHBIE PACTBOPHI.
MaccoBast 1071 BEILLIECTBA B pacTBOPE

13 [IpakTrueckas padota Ne 5 mo teme «IIpuroroBiaeHue pacTBOpoB ¢
ornpeaenéHHOM MacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBAY

39 Kontponbnas padota Ne2 o teme «Kucnopoa. Bogopoa. Boga»

40 Okcupl: cocTaB, KiIaccuUKaIys, HOMEHKIIATypa

41 [Tonyuenue n XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHHMsI: COCTaB, KiaccuUKaIysl, HOMEHKIATYypa

43 [TonydyeHnue u XMuMHYECKHE CBOMCTBA OCHOBAHUM

44 Kucnotsr: cocras, knaccudukanws, HOMCHKIATypa

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT

46 COJ‘IUI/I (cpenHue): HOMEHKIIATYpa, CIIOCOOBI TIOTYYCHHSI, XHMUYECKHE
CBOICTBa

47 [TpakTuueckas padora Ne 6. PemeHne skciepuMeHTAIBHBIX 337124 10
TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX COSAMHEHUI

48 I'eneTnueckas cBsA3b MEXKy KJIacCaMU HEOPraHUYECKUX COCTMHEHU

49 O06o0061IeHre U cucTeMaTu3alus 3HaHu|

50 KonTponsnas pabora Ne3 no teme "OCHOBHbBIE KIacChl
HEOPraHWYECKUX COCAMHEHU"

51 [TepBbie MOMBITKY KIACCUPUKALIUN XUMUUYECKUX dJIeMeHTOB. [loHsaTue
O TPYIIAaxX CXOJHBIX 3JIEMEHTOB

59 [Tepnonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX
anemenToB M. Y. MenaeneeBa

53 IIepuonsl, rpyniel, MOATPYIIIILI

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl
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CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB

> [Tepnonnueckoii cucremst /1. 1. Menneneena

56 XapaKTepucTuKa XUMHUECKOTO 3JIEMEHTA IO €T0 MOJI0KEHUIO B
[Tepuonnueckon cucreme 1. 1. Menneneesa

57 3nauenne [leproandeckoro 3aKoHa JjIsl Pa3BUTHS HAYKH M MIPAKTHKHU.
. 1. MenneneeB — y4€HBIN, Iearor U rpaxJaaHuH

58 DIEeKTPOOTPULIATETLHOCTh AaTOMOB XUMHUUYECKHUX 3JIEMEHTOB

59 HNonnas xumuueckas CBsi3b

60 KoBanenTHas nonsipHas XMMUYECKasi CBSI3b

61 KoBanentnas HenosnsipHasi XUMUYECKast CBSI3b

62 CreneHb OKUCIEHUS

63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

64 OkucnuTenu u BOCCTAaHOBUTEIHN

65 Kontponbnas padota Ne4 o reme «CtpoeHue aroma. XUMHUECKast 1
CBSI3bY»

66 PesepBHbIil ypok. O600IIEHHE U CCTeMaTH3alusl 3HAHUT

67 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHIA

68 PesepBHbIii ypok. O60011IeHIE ¥ cCHCTeMaTH3alusl 3HAHUT

OBUIEE KOJIMYECTBO YPOKOB I10O ITPOI'PAMME: 68, u3 HUX ypOKOB, OTBEJICHHBIX Ha

KOHTpOJIBbHBIE (B TOM uncie Beepoccuiickue mpoBepodHbie paboThl), — He Oosee 6

INOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
KomnuectBo
Ne Tema ypoxka 4acoB Ha
ypoka KOHTpPOJIbHBIE
paboTsl
1 Ilepnonnueckuit 3akoH. Ilepuonnueckas cucteMma XMMUYECKUX
snemenToB /1. 1. Menaeneena
) 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMHUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPUOJOB
3 Knaccugukarus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
Byl XUMUYECKOH CBS3H U TUIIBI KPUCTAIUIMYECKUX PEIIETOK
5 Konrponsnas padora Nel no teme «IloBropenue u yriry0OieHne 3HaHUN 1
OCHOBHBIX Pa3/IesioB Kypca 8 kiacca»
6 Knaccugukanus XuMHuecKux peakiuuii o pa3aInyHbIM IPU3HAKaM
7 IlonsiTHE O CKOPOCTH XMMHUYECKOM peakiuu. [IoHsITHE O TOMOTE€HHBIX U
reTEPOreHHBIX PEeaKIMIX
[TonsiTHE 0 XUMUYECKOM paBHOBECHH. DaKTOPHI, BIUAIONIUE HA
8 CKOPOCTb XUMHUYECKOW PEaKLUU U MOJIOKEHUE XUMUYECKOIO

PaBHOBCCHA
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9 OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

10 Teopus snekTponuTudeckoil nucconuanuu. CuibHbIE U c1alble
AIIEKTPOJIUTHI

11 HonHbIe ypaBHEHHSI peaKIuil

12 XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUH B CBETE MPEICTAaBICHHH 00
AIIEKTPOJINTUYECKON JUCCOLUALUU

13 XuMuyeckue CBoﬁcuTBa COJIe B CBETE MPEJICTABIICHUN 00
AIIEKTPOJINTUYECKON JUCCOLUALIUU

14 ITonsTHE 0 ruapOIU3E Coneit

15 O0600611IeHNE U CUCTEMATH3AIUs 3HAHUI

16 [TpakTuueckas pabota Ne 1. «PenieHne s3kCriepUMEHTATbHBIX 32124

17 Kontponsnas padora Ne2 1mo teme «IMeKTpOIUTUIECKAst JUCCOIHAIIHS.
XUMHUYECKUE PEAKIIMH B PACTBOPAX»

13 OO01as xapakTepuCcTHKa rajJoreHoB. XMMUYECKHe CBOMCTBA Ha MpUMEpe
xJjiopa

19 Xnoposogoposa. ConsgHas KMCI0Ta, XUMUYECKUE CBOMCTBA, OJTyYEHHE,
IIPUMEHEHHE

20 [TpakTuueckas pabora Ne 2 o teme «llomyuenue coiastHONM KUCTOTHI,
U3y4yeHue e€ CBONCTB»

71 Bbruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLIU, €CIIU OJIUH U3
pEeareHTOB J1aH B U30BITKE

22 OO01as xapakTepucTHKa 3JeMeHTOB VIA-rpynmbl

23 AnnorpornHble Moaudukanuu cepsl. Haxoxaenue cepsl u eé
COEIMHEHUH B NpUpoAe. XUMHUUYECKHUE CBOMCTBA CEPbI

24 CepoBogopo, ctpoeHue, Gu3ndecKkue 1 XuMUIeCKIe CBOHCTBA

75 Oxcuppl cepbl. CepHast KMCIIOTa, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA,
IPUMEHEHHE
XUMHYECKHE peaKIni, JIeKAIIHe B OCHOBE IMTPOMBIIIIJICHHOTO CrIoco0a

26 MOJIyYEHUS] CEPHOU KUCIOThI. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH
Cpellbl COETMHEHUSIMHU CEPBI

27 Brruncnenue MacCcoBOM JT0JIM BBIXO/A MPOAYKTA PEAKIINI

73 OO61mas xapakTepucTHKa 3eMeHTOB VA-Tpynmnbl. A30T,
pacmpocTpaHeHHUe B pupoje, pusndeckre U XMMHUIECKHUe CBOICTBa

29 AMMUaK, ero (pU3NYECKUe U XUMUYECKUE CBOWCTBA, IOJTYyYEHHUE U
IIPUMEHEHHE

30 [Tpaktuueckas pabora Ne 3 mo teme «llonmyuenue ammuaka, usyueHue
€ro CBOMCTB)»

31 A3OTHas KHUCIIOTa, € (pu3nuecKkne 1 XUMUIECKHUEe CBOHCTBA
Hcnonb30BaHWe HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX

32 yaoOpeHuit. XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpeibl
COEIMHEHUSIMU a30Ta

1 dochop. Oxcun pochopa (V) u pochopHas kucnora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJYYEHUE

34 Hcnonb3oBanue GpocaToB B KaUeCTBE MUHEPATIbHBIX y100pEHUH.
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3arpsi3HeHue NpupoIHON cpenbl pocharamu

yl"J'ICPOI[, pacupoCTpaHCHUC B IIPUPOJC, (I)I/ISI/I'ICCKI/IG U XUMHWYCCKHE

35 .
CBOMCTBa

36 Oxkcuapl yraeposa, ux pu3nyeckne 1 XuMUYECKHe CBOMCTBA.
DKkojorudeckue npoOIeMbl, CBI3aHHbIE ¢ OKCHAOM yriepona (1V)

37 YrosnbHas KUCI0TA U €€ CONU

33 [TpakTnueckas pabora Ne 4 o teme "llomyuenue yriiekuciaoro rasa.
KauecTBeHHas peakiuus Ha KapOoHAT-HOH"

39 [TepBoHayabHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSX yIiiepoaa

40 Kpemuuii u ero coequnenust

41 [TpakTudeckas pabota Ne 5. Pemienne skcriepuMeHTaNbHBIX 33724 O
TeMe «BaxkHelilline HeMeTaubl U UX COSUHEHUS»

47 Kontponbnas pabota Ne3 no teme «BakHeline HeMeTauIbl U UX
COCTMHCHUS
OO0mmas xapakTepuCTHKa XUMHUYECKUX AIIEMEHTOB — METaJUIOB.

43 Meramnueckas CBA3b U METAIUINYECKAS] KPUCTAILIMYECKAst pEeHIETKA.
Pu3NYeCKHe CBOMCTBA METAJIIIOB

44 XI/IMI/I‘—IGCKI/I? CBOICTBa METANIOB. DNEKTPOXUMUYECKUHN PSIJT
HaIpsHKEHUH METaJIOB
O6mue criocoOb! monyyeHus MmetamuioB. CruiaBsl. Berauciaenus mo

45 YpaBHEHUSAM XUMUUYECKUX PEAKIIUM, €CIIU OJIUH U3 PEareHTOB COJIEPKUT
puMecHu

46 [ToHsiTHE O KOPPO3UU METAIIIIOB

47 [[{enounble MeTaLIbI

48 Oxcupl ¥ TUIPOKCHIBI HATPUSI U Kalust

49 [{erouHO3eMeNnbHBIE METAIIIBI — KAJIbIUN U MarHui

50 Baxwuerime coeTMHEHUS KaablUs

51 O06o011eHre u cucTeMaTu3alus 3HaHu!

52 KécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs

53 [TpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U METOIBI €€
ycTpaHeHus"

54 AnroMuHUT

55 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA

56 Keneso

57 Oxkcuapl, Tuapokcu sl u conu xenesa (II) u xenesa (I11)

58 O06o01IeHre U cuCTeMaTU3alus 3HaHU !

59 [TpakTrueckas padota Ne 7. PereHue sKcriepuMeHTaIbHBIX 3a/1a4 110
TeMe «BakHelne MeTauibl U UX COETUHEHUS»
Boluucienust no ypaBHEHUSIM XUMHUUYECKUX PEAKIIMM, €ClTU OJIUH U3

60 peareHToB J1aH B U30bITKE WIIM COJACPKHUT MpUMECH. Brruncienus
MacCOBOM J0JU BbIXOJa MPOIYKTA PEAKIIUU

61 O000111eHre U cUCTEMATU3ALMS 3HAHUN
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62 Kontponbnas padorta Ne4 no teme «BaxHeiline MmeTamibl U UX 1
COCIIMHEHUS

63 BemiectBa 1 MaTepualibl B TOBCEJHEBHOM KU3HU YEJIOBEKa

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpe/Ibl

65 Ponp XuMuM B pellIeHUH 3KOJIOTMYECKUX MpobiaeM

66 PesepBHbIil ypok. O0001IeHNE U cCCTeMaTH3alUs 3HAHUH

67 PezepaHublil ypok. O6001eHue U cucreMaTH3alys 3HaHui

68 PesepBHbIil ypok. O60011IEHIE U cCUCTEMaTH3alMs] 3HAHUN

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 68, u3 HUX ypOKOB, OTBE/ICHHBIX HA
KOHTPOJIbHBIE (B TOM YHCJIE MPOBEPOUHBIE pabOThI), — HE OoJiee 6

YUYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
* Xumus, 8 kimacc/ 'abpuensn O.C., OctpoymoB W.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marensctBO «IIpocBemenne
* Xumus, 9 xknacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIITHOHEpHOE OOIIECTBO
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«M3marenscTBO «IIpocsemienune
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