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[NOACHUTEJIbHA A 3AITNCKA

Pabouast mporpamma no XuMuu Jjisi 0Oy4aroIUXCs C 3aI€PKKON MCUXUYECKOTO
pasButus (nanee — 31IP) Ha ypoBHE OCHOBHOTO 001ero 00pa30BaHUs COCTABJICHA B
cootBeTcTBUM ¢ DenepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTelIbHbIM CTaHIapTOM
OCHOBHOTO 00611ero oopazoBanus (IIpukaz Munnpocsenienust Poccun ot 31.05.2021
r. No 287, zapeructpupoBan MuHHCTEpCTBOM OcTUlMU Poccuiickoir denepanuun
05.07.2021 r, per. Homep 64101) (manee— D®I'OC OOO), amanTHUpOBaHHOU
OCHOBHOM 00pa3oBarejbHON MPOTpaMMOl  OCHOBHOTO 0OIIero oOpa3oBaHUs
oOyyaromuxcs ¢ 3a7epkkoil ncuxuueckoro pazputus (naisee — AOOIT OOO 3I1P),
paboueil mporpamMmbl  ydeOHOro mnpeaMera «Xumwusi» (0a30BBI  YPOBEHb),
IporpaMMoi BOCHUTaHUS OOy4YalOIIMXCS MPU TOJYYEHWH OCHOBHOTO OOIIEro
o0pazoBaHus, C YYETOM pacIpelesieHHbIX MO KjiaccaMm MPOBEPSIEMBIX TPEOOBAHUN K
pe3yasraraM OCBOCHHsI OCHOBHOM 00pa3oBareIbHOM MPOTpaMMbl OCHOBHOTO OOLIETO
oOpazoBaHusi M DIEMEHTOB COJEpKaHUs, IMPEACTABICHHBIX B YHHUBEPCAIbHOM
konudukarope mo xumuu, KoHnenmm npenogaBanus y4eOHOTO peaMeTa «XUMHUS,
B 00pazoBaTesbHbIX OpraHu3aIusaX PO, peanu3yroImmnx OCHOBHBIE
00111e00pazoBaTesbHbIE TPOTPAMMBI.

O0mas xapakTepucTuKa y4e0HOro npeaMera « XuMus»

VYuebnpiii  mpeamer  «XWMHS»  BXOJUT B NPEAMETHYIO  00JacTh
«EctecTBeHHOHay4HbIE TPEAMETHI». B crcTeMe ecTeCTBEHHOHAYYHOro 00pa3oBaHuUs
XUMHS Kak Y4eOHBIA NpeIMeT 3aHMMaeT BaXHOE MECTO B IO3HAHUM 3aKOHOB
IpUPOJbI, (HOPMUPOBAHUN HAYIHOW KAPTHUHBI MUPA, CO3/IAaHUNA OCHOBBI XUMUYECKHUX
3HaHUM, HEOOXOJWMBIX JJii TIOBCEAHEBHOW JKHU3HU, HABBIKOB 370POBOTO U
0e30macHOro JJisi 4eJIOBEeKa M OKpY)Kalollel ero cpenbl o0pas3a >KM3HHU, a TaKke B
BOCIUTAHUU IKOJIOTUYECKOUN KYJIBTYpPHI.

VYcenemHocTh U3y4eHus XUMHUU CBSi3aHa C OBJIAJICHUEM XUMUYECKUM SI3BIKOM,
coOro/ieHneM MpaBwi 0e30macHoil paboThl MPH  BBHIMOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBA3€H XUMHUU C JAPYTUMH
npeaMeTaMy MKOJBHOIO Kypca.

[Iporpamma BKitO4aeT B CeOS OCHOBBI HEOPTaHWYECKOW W OpPraHUYECKOM
XUMHUHM. [7aBHOM wuaeell mnporpaMMbl SBISIETCA CO3JaHUME 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHWUM MO XUMHH, BBIPAKEHHBIX B (JOpPME, COOTBETCTBYIOIIEH BO3pACTy
00y4JarmuXCs U UX 0COOBIM 00pa30BaATEIBHBIM OTPEOHOCTSIM.

B conepxaHnn JaHHOTO Kypca IpeACTaBIEHbl OCHOBONOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHUWS, BKJIIOYAIOLINE H3YYECHHE COCTaBa U CTPOECHHUS BEIIECTB,
3aBUCMMOCTH HX CBOMCTB OT CTPO€HMS, NPOTHO3MPOBAHHME CBOMCTB BEILECTB,



VCCIICIOBAaHNE 3aKOHOMEPHOCTENM XMMHMUYECKUX NPEBPALCHUN U IMYTEW YNPaBJICHHS
UMU B LEJSX MMOTYYEHUS BELIECTB U MAaTEPUAIIOB.

TeopeTndyeckyr0o OCHOBY H3y4€HHUsT HEOPTraHMYECKOM XUMHUHU COCTaBIISIET aTOMHO-
MOJIEKyJIsipHOE yueHue, llepmonmueckuit 3akoH .M. MeHneneeBa ¢ Kparkumu
CBEICHUSIMH O CTPOEHUM aToMa, BUJAX XUMUYECKOM CBSA3U, 3aKOHOMEPHOCTSX
POTEKAHUS] XUMUYECKHUX PEAKIIHH.

B  u3ydenum Kypca 3HayuTeNbHAs pOJb  OTBOAMUTCS  XUMHUYECKOMY
AKCIIEPUMEHTY: TPOBEICHUIO NPAKTUUYECKUX M J1TA0OpAaTOPHBIX pabOT, OMUCAHUIO
pE3yNbTaTOB  YYEHUYECKOTO OKCIIEPUMEHTa, COONIOJICHHWI0O HOPM U IpaBuUII
0e3omacHoi paboThl B XUMHUYECKOM 1ab0paTopuu.

Peanuzanust naHHOM mporpaMmbl B Mpoiiecce 0O0y4eHHs MO3BOJUT OO0YYarOUTUMCS C
3I1P ycBOUTH KIIIOYEBBIE XMMUYECKUE KOMIETEHIMM U TOHSATH POJib U 3HAYEHUE
XUMHH CPeSI APYTUX HAYK O MPUPOJIE.

N3ydyenne xumum croco6cTByeT (OPMHUPOBAHUIO Y OOYUYAIOIMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOEHHUIO OOIIEHAYYHBIX METOJIOB (HaAOJIOJEHUE, W3MEpEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE), OCBOCHUIO MPAKTUYECKOIO NMPUMEHEHUS Hay4YHBIX
3HAaHUM, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBA3SX C npeaMeramu «OKpyKaroliuii
Mup», «@Pusuka», «buonorus», «l'eorpadus», «Marematnka» u GopmMuUpyer
KOMIIETEHIIUM, HEOOXOJIUMBbIE i1 MPOAOJKEHHs o0Opa3oBaHusi B  o0iacTu
€CTECTBEHHBIX HayK.

N3yyenne XuMHHM CHOCOOCTBYeT pa3BuTHIO Yy oOydarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs, (YHKIMOHAJIBLHOM T'pPAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHYECKU aHAIU3UPOBATH WH(MOpPMAIUIO, MPEIACTABICHHYIO B
paznuuHbIX (hopmax. 3HAYUMOCTh NMPEAMETA I Pa3BUTHUS KU3HEHHON KOMIIETEHIINH
obOyuatomuxcst ¢ 3I1P 3akmouaeTcs B yCBOGHHHM OCHOBBI XMUMHUYECKMX 3HAHUM,
HEOOXOAUMBIX ISl MOBCETHEBHOW >KM3HHU; HABBIKOB 3I0POBOT0 M 0€30MACHOIO AJIS
YeJIOBEKa U OKPYIKaIOIIEeH ero cpebl 00pa3a Ku3HU; GOPMUPOBAHUN SKOJIOTUYECKON
KYJbTYPBL.

[Iporpamma oTpaxkaer coaepkaHue OOy4eHHs MpeaMeTy «XHUMHS» C Yy4eTOM
0CcoOBIX oOOpasoBarelbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ 3IIP. Osnanenwne
y4E€OHBIM MpPEeAMETOM «XUMUS» MPEACTABISET ONPEACICHHYI0 TPYIHOCTb JUIS
obyugatomuxcs ¢ 3[1P. 1o cBsA3aHO ¢ 0COOEHHOCTSAMU MBICIIUTEIIBHOU JIESITEIHHOCTH,
NEPUOJIUYECKUMH  KOJICOAaHMSIMA ~ BHHUMAaHHUSA, MajbiM  O0BEMOM  MaMSTH,
HEJOCTAaTOYHOCThIO OOIIEro 3amaca 3HAaHWM, MOHWKEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHSL.

s mpeoposieHuss TPYAHOCTEM B HM3YUYEHUU YYEOHOTO MpeaMeTa «XHUMHU»
HeoOXxoauma ajanTaius oObeMa M XxapakTepa ydyeOHOro Marepuaina K
MO3HABATEILHBIM BO3MOXKHOCTSIM JAaHHOW KaTeropuu OOydYaroIIMXCs, YYeT HuX



OCOOEHHOCTEN pa3BUTHS: UCIOJIB30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHUE U3Yy4aeMOro Marepuania.

[Ipy wu3ydyeHMHM XUMUU HEOOXOJWMO OCYHIECTBIIATh B3aUMOJEWUCTBHUE Ha
MOJIMCEHCOPHOM OCHOBE.
Teopetnueckuii MaTepuan PEKOMEHIYETCS H3ydaTb B IIpPoOLEcCE€ IMPaKTUYECKOU
NEeATENbHOCTH. BO3MOXKHO BbII€JIEHNE OT/IEJIBHBIX YPOKOB Ha PELIECHUE 3aa4 B CBS3H
CO CJIO)KHOCTBIO aHanu3a Tekcra oOyvaronumucs ¢ 3IIP. Opranuueckoe e€IMHCTBO
NPAKTUYECKOH M MBICIUTENIHON JIEATEIbHOCTH OO0YyYaroIIMXCsl Ha YpOKax XUMHUH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHMIO 0a3MCHBIX XUMUYECKUX 3HAHUI
u ymeHuil. Ocoboe BHUMaHUE IMPU HU3YYECHUU XUMUU YIEISIETCS H3YUYEHUIO
«CKBO3HBIX» MOHIATUNA U (OPMHUPOBAHNIO HABbIKA CTPYKTYPUPOBAHUS MaTepHaa.

Hesan u 3apa4u u3y4yeHusi yueOHOro npeamMera « XuMush»

Obwue yenu n3ydeHus yaeOHOTO TIpeIMeTa « XUMUs TIPEACTABICHBI B pabouei
nporpaMme OCHOBHOTo oOuiero oOpazoBaHusi. OHU aKTyaJIM3UPOBAHBI C YYETOM
HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOLIEro 0O0pa3oBaHMsl, HAPABICHHOCTH
oOyuyeHusl Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH, (POpMUpPOBaHHE €€ UHTEIJIEKTa U
obmeit kyiabTypbl. OOydeHHEe YMEHUIO YUHUThCS M MPOJO0JDKATh CBOE OOpa3oBaHUE
CaMOCTOSATENILHO B HACTOSIIEE BpeMs SIBISETCS OJHOW W3 BaKHEHUIIUX (PYHKIUN
y4€OHBIX TPEAMETOB, B TOM YHCIIE U «XUMUN.

Jlia oOydarommxcs ¢ 3IIP, Tak »xe, Kak W JJIsI HOPMATHBHO pPa3BUBAIOIIMXCS

CBEPCTHUKOB,  OCBaWBAIOIIMX  OCHOBHYIO  00pa3oBaTelIbHYI0O  IpOrpammy,
JOMHUHHUPYIOLIEE 3HAYE€HUE TPUOOPETAIOT TaKUE yeau, Kak:

= dbopMHpOBaHUE  HMHTEIJIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHMYECTBY, = CAMOCTOSITEJIbHOMY  TMPUHATUIO  PEHIEHWH,  CIIOCOOHOM

aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHUSM JKH3HU;

. HaMpaBJICHHOCTh OOy4YEHHUS Ha CHCTEMAaTHYECKOe MPUOOIIEHUE YdJaluxcs K
CaMOCTOSATENILHON T03HABATEILHON JEATETbHOCTH, HAYYHBIM W TMPAKTHUYCCKUM
METOJIaM TIO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XHMHU;

. oOecrieyeHne yCIIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO O0yUYaIOIIUMHUCS
OTBITa Pa3HOOOPA3HON JEATETLHOCTH, ITIO3HAHWS M CaMOIIO3HAHUS, KJIFOYECBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMM), WMEIOMIUX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IUYHBIX BUAOB JICATCILHOCTH;

. dbopMupoBaHUE yYMEHHUI OOBSICHITH W OICHUBATHh SIBICHHUS OKPY)KAIOIIETO
MUpa Ha OCHOBAaHWHW 3HAHWU U OTBITA, MTOJYYSCHHBIX TIPU U3YUCHUN XUMUH;

. dbopmupoBaHUe Yy 00yJAFOIIMXCS TYMAaHUCTUIECKUX OTHOIIEHUHN, TOHUMAHHSI
IICHHOCTH XUMHWYECKUX 3HAHUHU JUIA BBIPAOOTKH 3KOJOTHYECKH I1eJIeco00pa3HOro



MOBEJICHUS B OBITY U TPYIOBOM JCATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 3I0POBbS
Y OKPYXKAIOIIEH MMPUPOJHON CPEIIbL;

. pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI OOIIECUYEIOBEUECKUX IIEHHOCTEHW, TOTOBHOCTH
K 0CO3HAHHOMY BBIOOPY NMPOGdUIIA U HAMPABJICHHOCTH JalbHENUIIIero 00y4deHus.

Kypc HampamieH Ha pemieHue CIeayrlux 3aday, 00eCIeUrBaIOIINX PeaTU3aIlHIo
JMYHOCTHO-OPUEHTUPOBAHHOTO U JCSTEILHOCTHOTO MOJXOJI0OB K OOYYEHUIO XUMUHU
obyuatromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00pa30BaHUS:

. dbopMHpoOBaHHE MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IPEICTABICHUN O
BEILIECTBAX, WX TMPEBPAIICHUSIX U TMPAKTUYECKOM MPUMEHEHUU; OBJIAJICHUE
MOHATUHHBIM almnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

. 0CO3HaHNE OOBEKTUBHON 3HAYUMOCTH OCHOB XMMHYECKOM HAyKU KaK 00JacTu
COBPEMEHHOTO0 €CTECTBO3HAHUS, XUMHYECKUX IMPEBpAIICHUNH HEOPraHUYECKUX WU
OPraHUYECKHUX BEMIECTB KaK OCHOBBI MHOTHX SIBJICHUHN XKUBOW U HEXKUBOW MPUPOIBI;
yIIyOJIeHUE TPEICTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

= OBJIAJICHUE  OCHOBAMHM  XHMHYECKOH  TIpaMOTHOCTH:  CIOCOOHOCTHIO
aHAJM3UPOBAaTh W OOBEKTHMBHO OIICHHWBATh »XHU3HEHHBIC CHUTYyallMH, CBSI3aHHBIC C
XUMUEH, HaBbIKAMU O€30MacHOTO OOpalleHusi C BEIIeCTBaMU, HMCIOJIb3yeMbIMHU B
MIOBCETHCBHON KW3HU; YMEHHEM AaHAJU3UPOBaTh U IUIAHUPOBATH SKOJOTHYECKHU
0e30macHOE MOBEICHUE B TIEJISIX COXPAHEHUS 37IOPOBhS M OKPYKAIOIIECH CPEIbL;

. dbopMupoBaHME  YMEHUW  YCTAHABIMBAaTh  CBSI3M  MEXIY  pEaIbHO
HAOJIIOTaeMBIMH  XMMHUYECKUMH SBJICHUSIMH M TIPOIECCAMH, MPOMCXOIAIINMH B
MUKPOMUPE, OOBACHITH MPUUUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTb UX CBOWCTB
OT COCTaBa M CTPOCHMUS, a TAKKE 3aBUCUMOCTD PUMEHEHHUS BEIIECTB OT UX CBOMCTB;

= NPUOOPETCHUE OIBITa HCIIONB30BAHKUS PA3TUYHBIX METOJOB H3yYSHHUS
BEILIECTB, HAOMIOJICHUS] 3a HUX MPEBPALICHUSIMU TIPU TPOBEIACHUU HECIOKHBIX
XUMUYECKHUX JKCIIEPUMEHTOB C HCIIOJIb30BAHUEM JIa0OPaTOpHOTO OOOPYIOBAHUS U
puOOpPOB;

. dbopmupoBaHUe MPEJACTABICHUN O 3HAYEHUU XMMHUUYECKOW HAyKH U PELICHUU
COBPEMCHHBIX DJKOJIOTHYECKUX IPOOJIeM, B TOM YHCIC B IIPEAOTBPALICHUH
TEXHOTEHHBIX M YKOJIOTHYCCKUX KaracTpod.

OcoGennocTu oT0Opa M afanTaluu y4eOHOT0 MaTepuaJia o XuMHu

OOyueHue yyeOHOMY NpeaMeTy «XHUMHs» HEOOXOJMMO CTPOUTh Ha CO3JIaHUU
ONTUMAJbHBIX YCJIOBUHM NIl YCBOEHUS MPOTPAaMMHOI0 MaTepuana 00ydaroluMUCs €
3I1P. bonbiioe BHUMaHHWE JOHKHO OBITh yleJIeHO OTOOpY yueOHOTro Marepuana B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIHOCTH IpPU COXpPaHEHUU O0O01ero 0a3oBOro
ypoBHS. OH JOJDKEH IO COAEPXKAHHUIO U 00beMy OBITh aJaNTUPOBAHHBIM JIJIS
oOyuatonmuxcsas ¢ 3I[IP B cooTBeTcTBHM ¢ HX 0COOBIMH 00pa30BaTEIbHBIMU



notpedbHocTsiMu. CrnepyeT OOJErdyuTh OBJIAJICHHE MaTepuajoM OOYy4JarOUUMUCS C
3I1P mocpeACTBOM €ro AEeTaJbHOTO OOBSCHEHUSI C CUCTEMATUYECKHUM MOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKOM B NPUMEHEHHWH 3HAHHUU C HUCIIOJb30BAHUEM IIPUEMOB
QITOPUTMHU3AIMHU U BU3YaJIbHBIX ONOpP, O0yYEHHUsI CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHue uisi MOJHOLEHHOTO YCBOEHUSI Y4eOHOro MaTepualia UMEeT
OTIOpa Ha MEXKIIPEIMETHBIEC CBSI3M BOIPOCOB, U3YYAEMBIX B JAHHOM KYypcCe, C TAKUMH
yuyeOHbIMH mnpeaMeramu Kak «l'eorpadus», «®Duzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OAMH W TOT € Y4YEOHBbIH MaTepuall ¢ pa3HbIX TOYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3M  CIIOCOOCTBYIOT €ro JIydlIeMy OCMBICICHHIO, OoJiee
IPOYHOMY 3aKPEIJICHHUIO MOJTYyYE€HHbBIX 3HAHUI U MPAKTUYECKUX YMEHUU.

[Ipu mOAroTOBKE K YpOKaM y4YUTENb JOJKEH MPEAYCMOTPETh POPMUPOBAHUE Y
oOydJaommxcs yMEHUH aHaIW3UpOBaTh, CpaBHUBATh, 0000mMAaTh W3ydaeMbId
MaTepuall, MUIAHUPOBATh MPEICTOSUIYI0 padoTy, OCYIIECTBIATh CaMOKOHTPOJb.
HeoOxonuMo NOCTOSIHHO CJlEIUTh 3a MPAaBHJIBHOCTBIO PEUEBOTO OQPOpPMIICHHUS
BbICKa3bIBaHMM oOyyarommxcs ¢ 311P.

B cBs3u ¢ 0cOOCHHOCTAMM TOBEACHUSU JesATeNbHOCTH oOywatomuxcs ¢ 3I1P
(PacTOPMOKEHHOCTb, HEOPraHU30BAHHOCTb) HEOOXOJUM CTPOKAWIIMKA KOHTPOJIb
cOOJII0/IEHHS TIPABWJI TEXHUKHU O€30MIaCHOCTH IIPU MPOBEAEHUU Ja00paTOpPHBIX padoT
B XUMHUYECKOM KaOMHETE.

IIpumepHbie BUABI aeATeabHOCTH oOyuaromuxcs ¢ 3IIP, o0ycaoBiaeHHbIe
0COOBLIMH o0pa3oBaTeIbHBIMU NMOTPEOHOCTAMU ) | o0ecrneunBaroIne
O0CMBICJIEHHO€ 0CBOEHHE CO/IEPKAHUM 00Pa30BaHUA MO NpeaMeTy « XuMush»

Conepxanue BHIIOB JesiTelnbHOCTH oOywaroutuxcsi ¢ 3[IP Ha ypokax xumuu
oTpeneNnsieTcs MX 0COOBIMH 00pa30BaTeNbHBIMU MOTPEOHOCTSIMU. [ToMUMO MIUPOKO
ucnonb3zyeMmbix B OOII OO0 obmumx 1i1s Bcex 00ydaromuxcsi BUIOB JA€ATEIbHOCTH
ClelyeT YCUJIUTh BHJIbI JAESITENbHOCTH, cHeluHUUYHbIC i1 JAAaHHOW KaTeropuu
oOydJarommxcs, s OOeCleYeHUuss OCMBICICHHOTO OCBOCHHUS  COJCpP)KaHUS
00pa3oBaHus MO MPEIMETY: YCHJICHHE MNPEeAMETHO-TIPAKTUUECKON AESITEIBbHOCTH C
AaKTUBU3AllUEd  CEHCOPHBIX CHUCTEM; YEpENOBaHWE  BUJOB  JICSITEIBHOCTH,
3aJICUCTBYIOLIUX Pa3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHUE MaTepuaia ¢ Onopoi Ha
QITOPUTM;  «IOIIArOBOCTh» B HW3YYGHMM  MaTepuasia;  HCIOJb30BaHUE
JOTIOTHUTENILHON BU3YaJIbHOM OMOPHI (TIJIaHbl, 00pa3iibl, CXEMBI, 1a0JIO0HbI, OTIOPHBIE
tabnuiel). Jlis pa3Butus y oOydaromquxcsi ¢ 3[IP yMenuss naenatb BBIBOJIBI,
dbopMHUpOBaHUs TPAaMOTHOTO PEYEBOTO BHICKA3BIBAHMSI HEOOXOIUMO HCIIOIb30BATh
omopHble cioBa W kimmme. Oco0oe BHUMaHHE CIEAYeT YACIUTh OOYYCHHUIO
CTPYKTYPUPOBAHHUIO MaTepuasa: COCTaBJICHHWE PUCYHOUHBIX U BEpPOATbHBIX CXEM,
COCTaBJICHHE  TaOJWI], COCTaBlieHWE KJaccuPukauum ¢  0003HAUEHHBIMU
OCHOBAHMSIMU JIJTS KJIACCU(DUKAITMY 1 HATIOJIHCHUE UX TIPUMEPAMH U JIP.



[IpumepHast TeMaTuuecKasi U TEpMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT
000.

Hnsa oOyuaromuxcsi ¢ 3IIP cymecTBeHHbIMU SBJISIOTCS TpPUEMbl PabOTHI ¢
JEKCUYECKUM MaTepuajioM mno mpeamery. [IpoBoautcs cnernuanbHas paboTa Mo
BBEJICHUIO B aKTUBHBIN CJIOBapb OOYYalOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaemble TepMHHBI BBOJSATCS HAa IOJUCEHCOPHOW OCHOBE, 00s3areibHa
BU3yaJIbHAs TOJJICPIKKA, alTOPUTMBbI PAOOTHI C OMPEIEICHUEM, OMTIOPHBIE CXEMBbI IS
aKTyaJM3aluyi TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IVIaHe

B coorBerctBUM ¢ ®epepaibHbIM TOCYJApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapPTOM OCHOBHOTO 00111ero oOpa3zoBaHus y4eOHbII IpeaMeT «XUMUs» BXOIUT B
npeaIMETHYI0 001acTh «EcTeCTBEHHOHAYYHBIE PEIMETHI» U ABIISIETCS 00A3aTeNIbHBIM
TUTSL U3yYEHUS.

VY4eOHbIM IIaHOM Ha €€ M3ydeHHe OTBeIeHO 136 yyeOHBIX 4acoB — Mo 2 4 B
HeJemo B 8 1 9 kaccax COOTBETCTBEHHO.

Copepxanue ydeOHOTO TmpeaMeTa «XUMHs», NPEJICTaBIeHHOE B pabouei
nporpamme, cootBerctByer PI'OC OOO, pa3zpaboTaHo € Y4YETOM OCHOBHOM
o0pazoBareapbHOM TpOrpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUs MO Y4EOHOMY
mpeaMeTy «XUMHs», COOTBETCTBYET [IpumepHOM amanTUpOBaHHOW OCHOBHOM
00pa3oBaTeIbHOM MporpaMMe OCHOBHOrO 00IIero oOpa3oBaHUsi OOYYarOIMMXCS C
3a/IepKKOM IICUXUYECKOTO PA3BUTHUS.

COIAEPKXAHME YYEBHOI'O ITPEIMETA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMUYECKUE TIOHATHS

[Ipeamer xumun. Ponb xumMuu B Ku3HU yesoBeka. Tena u Bemecta. duznveckue
CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BeLIECTB. [IoHATHE O MeTOAAX MO3HAHUS
B XUMHH. XUMUS B cUcTeMe HayK. HucTble BemecTBa U cMecu. CriocoObl pa3aeneHust
CMECEH.

ATOMBI ¥ MOJIEKYJIBl. XUMUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[TpocTeie u cil0XKHBIE BelllecTBA. ATOMHO-MOJICKYIISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BalleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOcUTeNbHAasE aroMHas macca. OTHOCHUTENbHas
MOJIEKYJIsipHast Mmacca. MaccoBast 107151 XMMUYECKOT0 3JIEMEHTa B COCMHEHHH.
DU3NYECKUE U XUMHUYECKHUE SIBIICHUSI. XUMHUYECKasi peakiusi U €€ MpU3HaKu. 3aKOH
COXpAaHEHHMS MacChl BeENIeCTB. XuMmuueckue ypaBHeHus. Kitaccuduxanus
XUMHUYECKUX PEaKIHi (COeMHEHUS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).
XUMHUYECKUM SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCYAOW, C MpaBUiIaMU
paboThl B 1abopaTopuu U npuémamu oOpareHus ¢ J1abopaTopHbIM 000PYI0BAHUEM;



U3Y4YCHHE U ONMHUCaHWEe (PU3NYECKHX CBOMCTB 0Opa3llOB HEOPTAaHMUYECKUX BEIIECTB;
HabOmoieHne ¢u3ndeckux (IUIaBlieHHE BOCKA, TasHHE JibJla, pacTUpaHUE caxapa B
CTyNKEe, KWUIICHWE ¢ KOHACHCAIlMA BOJbI) U XUMHUYECKUX (TOpEHHE CBeuH,
MPOKaJMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTOW) SIBJICHUIA,
HAOJIIOICHNE W  ONMMCAaHWE TMPU3HAKOB TIPOTEKAHWS XUMHUYECKHX  PEaKIIHi
(paznmokeHne caxapa, B3aUMOJICHCTBHE CEpHOW KHCIOTHI C XJOpUIOM Oapwusi,
pasznoxxkenue ruapokcuaa Menu(ll) nmpu HarpeBaHuu, B3aMMOJICHWCTBHE JKele3a ¢
pactBopoM coiu Menu(Il)); uzydenue crnocoOoB pazjieneHus cMecei (C MOMOIIbIO
MariuTa, (QWILTpOBaHWE, BBIIAPUBAHWE, JUCTWUIAIUSA,  Xpomarorpadus),
NPOBEJICHHE OYMUCTKH IMOBAPEHHOW COJM; HAOMIOJCHUE U OIMHMCAHUE PE3YJIbTaTOB
IIPOBEJCHUS OIbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAaCChl; CO3/IaHHE
MoJIeIel MOJIEKYIT (IIapOCTEPIKHEBBIX).

Ba:kHeililne npeacTaBuTe/ M HEOPraHUYECKUX BElleCTB

Bo3snyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 2JIEMEHT W IPOCTOE
BeliecTBo. HaxoxzaeHue kuciopoga B Mpupojie, (U3MUECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl
MOYYEHHUs KUCIIOpOoAa B 1a00OpaTOPUU U MPOMBIIIUIEHHOCTH. KpyroBopoT kuciopoia
B ipupoje. O30H — aymioTponHas Moau(uKaIus KUCIopoa.

TemnoBoit >PGheKT XMMUYECKON peakIMh, TEPMOXMMUYECKHE YPaBHEHHS, JK30- U
SHJIOTEPMHUYECKUE peakluu. TOIUIMBO: yrojib W METaH. 3arpsa3HEHUE BO3/YXa,
YCHJIEHHE TapHUKOBOIO 3(hekTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHnue BoAopona B IPHUPOAE,
du3MUecKue 1 XMMUYECKHE CBOWMCTBA, TPUMEHEHHUE, CIIOCOObI noaydeHust. Kucmorsl
Y COJIH.

KomnuectBo BemectBa. Moise. MomsipHasgs macca. 3akoH Asoraapo. MoJsipHbIN
00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHECHHSIM.

Odusnyeckue cBorcTBa BoAbl. Bona kak pactBopureinb. PacTtBopsl. HacellieHHbie U
HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpMMOCTH BelIeCTB B Boje.MaccoBas 07s
BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Posb pacTBOpoB B
OpUPOJE M B KU3HM uyejoBeka. KpyroBopoTr BoAbl B HpUPOAE. 3arps3HECHHE
npupoAHbIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccudukanus nHeopranndeckux coenunenuil. Oxceunapl. Knaccudukaius okCHaoB:
cosieoOpa3yroniue (OCHOBHBIC, KHCIOTHbBIE, aM(OTepHbIe) U HecoyieoOpa3yromue.
Homenknatypa okcugoB (MexayHapolaHass W TpuBuUaibHas). dusnueckue u
XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanusi. Knaccudukaiuss oCHOBaHMI: IIETOYM UM HEPACTBOPUMBIE OCHOBAHMS.
HomeHnknatypa ocHOBaHMil (MEXIyHapogHas M TpUBHAJbHAA). DU3NYECKUE W
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHne ocHOBaHUI.

Kucnorel. Knaccubukanus kucinor. Homenkmarypa KucioT (MeXAyHApOAHAS U
TpuBHaJIbHAs1). DU3HUYECKHME M XUMHUYECKHUE CBOMCTBAa KHUCIOT. Psij akTUBHOCTH
metaiuioB H. H. bekerosa. Ilonyuenne kucnor.

Comu. Homenknatypa coneil (MeXIyHapoaHas W TpUBHalbHas). Dusnueckue u
XUMUYECKUE CBOMCTBA coJiel. [loyduenue conen.

I'eHeTnueckas cBsI3b MEXKY KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.



XUMHUYECKUN AKCIIEPUMEHT: Ka4€CTBEHHOE OIPEJIEJICHUE COJIEPKAHMS KUCIOpOJa B
BO3/lyXe; TMOJIyueHHne, coOOMpaHue, pacrio3HaBaHUE U HU3yYEHUE CBOMCTB KHCIIOPOJA;
HaOJII0/IeHE B3aMMO/JICUCTBUS BEIIECTB ¢ KUCJIOPOJAOM U YCIIOBHSI BOBHUKHOBEHHUS U
peKpalleHus: ropeHust (Moxapa); 03HaKOMJICHHE ¢ 00pa3laMu OKCHJIOB U OMTUCAHUE
WX CBOWCTB; TIOJIyYCHHE, COOMpaHue, pacrio3HaBaHUE U U3YUYCHHE CBOMCTB BOAOPO/Ia
(ropenne); B3aumojaeictBue Bomopona ¢ okcuaoMm  Menu(Il)  (Bo3mokHO
UCII0JIb30BaHUE BHUACOMATEPUAIIOB); HAOIIOIEHHE OOpPAa3IOB BEIIECTB KOJIMYECTBOM
1 Monp; wWccienoBaHME OCOOCHHOCTEH pacTBOPEHUsI BEIIECTB C  Pa3IMyHOU
PAaCTBOPUMOCTBIO; MPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOM MACCOBOM J0JEU
pPacTBOPEHHOTO BEIIIECTBA; B3aWMOJICHCTBUE BOJABI C MeTauiaMu (HAaTpUeM U
KaJblMeM) (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB); ONPEEICHHE PACTBOPOB
KHCJIOT W WIEJOoYe C TOMOIIbI0 HHAMKATOPOB; HCCIEI0BaHUE OOpaslioB
HEOPraHMYEeCKUX BEIIECTB Pa3IWYHBIX KJIACCOB; HAOJIOJCHUE M3MEHEHUSI OKPACKU
WHJUKATOPOB B PacTBOpax KHUCJIOT W WIEJOYEH; M3yUYEHHE B3aUMOJICHCTBUS OKCUAA
menu(Il) ¢ pacTBOopoM CEpHOM KHCIOTBI, KHCJIOT C MeETaJJlaMH, peaKIui
HEUTpaIu3aliK; TMOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOTO
MeTajljia IPYruM K3 pacTBOpA COJIM; PEIIEHHE HKCIEPUMEHTAIbHBIX 3a]a4 M0 TeMe
«BaxHeunume Kiacchl HEOPTAHUYECKUX COEIUHEHUI.

Hepuoanueckuit 3akon u Ilepumoguveckasi cucremMa XMMHUYECKHMX 3JIEMEHTOB
. A. MenaeseeBa. CrpoeHne aroMoOB. XMMHYECKasi CBA3b. OKHCJIMTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKINH

[lepBbie MOMBITKH KIACCU(DHUKAIIMA XUMHUYECKUX 3JIEMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX JJIEMEHTOB (ILIEJIOYHbIE W WICJIOYHO3EMEIbHbIE METAJIbl, TaJOreHBI,
UHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yloT amQpOTEepHbIE OKCHUIbI H

TUIPOKCHUIBI.
[lepuonnueckuii 3akoH. Ilepuoamyeckass cucremMa XUMHYECKHX 3JIEMEHTOB
. 1. Menaeneena. KopoTkonepuoanas u JUTMHHOTIEPUOAHAS hopMbI

[lepuonnueckon cuctembl xumuueckux dyemeHToB . M. MenneneeBa. Ilepuoasl u
rpynnbl. OU3NYECKUN CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIbI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMubix sjaep. HM3orombl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUYeK  aToMOB  TepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
Ileppnonmueckoin cuctembr J[. U. MenneneeBa. XapakTepHUCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanueckont cucreme 1. . Menneneena.
3aKOHOMEpPHOCTM  M3MEHEHUsA  paguyca arOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO TPYIIAM M MEPUOAAaM. 3HAYEHUE
[Tepnoanueckoro 3akoHa u [leprnoAMYECKON CUCTEMBI XMMHUYECKUX SJIEMEHTOB IS
pa3BuTHUs Hayku U npaktuku. /. 1. MenneneeB — yd€HbIN U rpakJaHUH.
Xumuueckass — cBsizb.  KoBanenTHas — (mojsipHass ¥ HEMOJISIpPHAs) — CBA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHCIICHHS M BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XVUMHAYECKHUHN dKCIIEPUMEHT: U3Y4YCHHE 00pa3IoB BEIIECTB METANIOB U HEMETAJUIOB;
B3aMMO/ICMCTBUE THAPOKCHIA [IMHKA C pACTBOPAMH KHCJIOT U IIEJIOYEN; MPOBEACHUE



OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
(ropeHue, peakinu pa3ioKeHHs, COeUHEHU ).

MexnpeaMeTHble CBSA3H

Peammzammss MEXNpeaMETHBIX  CBsI3ed TpPW  HM3YyYCHWHM XUMHUH B 8 Kiacce
OCYIIIECTBIISIETCS] Y€pPEe3 MCIIOIh30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK U MOHSATUH, SBIISIONINXCS CUCTEMHBIMHU JIJISI OT/IETBHBIX MTPEAMETOB €CTECTBEHHO-
HAYYHOTO IUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TMOHATHS: HAyYHBIH (DAKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaINM3, CUHTE3, KIacCU(UKAIUsA, NEPUOJUIHOCTh, HAOIOJEHUE, SKCIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHHUE, MO/IENb, SIBJICHHE.

®dusuka: MaTepusi, aTroM, 3JEKTPOH, MPOTOH, HEWTPOH, WMOH, HYKJIH], H30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJNa, SJCKTPUUECKUN 3apsij, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NIECKUE BETUIHHBI, STUHUIIEI U3MEPEHUS,
KOCMOC, IUTaHeThI, 3BE31b1, CoHIIC.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHBIE TMOPOJIbI, MOJIE3HbIE
HCKOITaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecrBo M xuMnyeckasi peakuus

Ilepuoanyeckuit 3akoH. Ilepuoaudeckas cucremMa XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHune aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB NIEPBBIX TPEX NEPUOAO0B, KU, KaJIbIUA U UX COCIUHEHUN B
COOTBETCTBUM C IIOJIOXKEHHUEM DJIEMEHTOB B llepuoandeckon cucreMe U CTPOECHUEM
UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUNA KPUCTAIMYECKOW pPEIIETKM W BHIA
XUMUYECKOU CBSA3HU.

Knaccudukanus m HOMEHKIIaTypa HEOpPraHMYECKUX BEUIECTB (MEXIyHApOAHAs W
TpUBHAJIbHAs). XUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSAIIMXCA K Pa3IUYHBIM
KJIACCAM HEOPraHWYECKUX COCIAMHEHUM, TEHETUYECKas CBsI3b HEOPTraHWYECKUX
BEILIECTB.

Knaccudukanus XuMHUECKHUX peakuui IO pa3IUyHbIM MpU3HaKaM (10 YUCTY U
COCTaBY Y4acTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEMIOBOMY 3P (EKTY, 10 U3MEHEHHIO
CTETICHEW OKHCJICHHS XUMHYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacCTHIO
KaTanu3aTropa). OK30- U S9HIOTEPMUUYECKUE PEAKIIUN, TEPMOXUMUYECKUE YPABHEHMUS.
IlonsiTue o ckopocTH XMMHYecKOM peakuuu. [loHsTne 00 o00paTumblx U
HEOOpAaTUMBIX XMMHUYECKHX peakuusX. [IoHATHEe O TOMOreHHBIX M T€TE€POTE€HHBIX
peakuusax. [IoHsaTHE O XMMUYECKOM paBHOBECHH. PAKTOPBI, BIHAIOIIAE HA CKOPOCTh
XUMUYECKON PEAKLIUU U MOJI0KEHUE XMMUYECKOTO PABHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, JIEKTPOHHBIA OallaHC OKUCIUTENBHO-
BOCCTAHOBHUTENbHOW  peakuuu.  COCTaBlIEeHME  ypAaBHEHUH  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMI C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OaJlaHca.



Teopuss 31EKTPOJUTUUECKON AMCCOLMALMU. OJEKTPOJHUTBI U HE- DSJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHU3M JUCCOLMALMU BELIECTB C Pa3IUYHBIMU BUIAMHU
xumuyeckoit cBsa3u. CreneHs auccoruanuu. CUabHbIE U CIa0ble AJIEKTPOIUTHI.
Peakiiun mOHHOTO OOMEHa. Y CIIOBHSI IPOTEKAHUS pEeaKLMii HOHHOTO 0OMEHA, MOJIHbIE
U COKpall€HHbIE MOHHBIE ypaBHEHHUs peakiui. CBONCTBa KHUCIOT, OCHOBaHUU U
COJIeH B CBETE MPEICTABICHUN 00 DJIEKTPOIUTUYECKOM aucconnanuu. KauecTtBeHHbIE
peakuuu Ha MoHbI. [loHsATHE O THIPOIN3E CONEN.

XUMHUYECKAN IKCTIEPUMEHT: O3HAKOMJIEHUE C MOJEIISIMU KPUCTATIIMYECKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAUIOB M HEMeTalsioB (rpagura M anmasa),
CIIOKHBIX BEIIECTB (XJIOPUJA HATPHs); HCCIEI0BAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaklMu OT BO3JEUCTBUS pPa3IUYHBIX (PAKTOPOB; UCCIEIOBAHUE
ANEKTPOIIPOBOJAHOCTH  PAaCTBOPOB  BEIIECTB, MpoLecca IUCCOLMALMM  KHUCIOT,
miesnoyed M cosieid (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUANIOB); IPOBEACHHE
OTIBITOB, WJUTIOCTPUPYIONIUX TPU3HAKU TPOTEKAHHS pEaKIUid HOHHOTO OOMEHa
(oOpazoBaHMe oOcajaka, BblJEJIEHHE Tra3a, oOOpa3oBaHWE BOJIbI);  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPhl  OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX  PEaKLUl
(ropeHue, peakIUH pPa3loXKEHUs, COEAUHEHUS); Paclo3HaBaHUE HEOPTaHUYECKHUX
BEUIECTB C  IIOMOILIBIO  KA4YECTBEHHBIX pPEAKUMHA HA  HOHBI;  PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4.

HemeTanbl 1 MX cOeIMHEHHUS

OO0mas xapakrepucTruka rajsoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE
cTenieHd okucieHusa. CtpoeHne W (U3NUECKHE CBOMCTBA IMPOCTHIX BELIECTB —
rajloreHoB. XHUMHUYECKHE CBOMCTBA Ha TMpuUMepe XJopa (B3aUMOJCIHCTBUE C
METaJJlaM{, HeMeTaUlaMH, Iejaodamu). XuopoBoaopod. ConsiHas KHCIIOTAa,
XUMUYECKUE CBOWCTBA, NOJIyYEHUE, IPUMEHEHUE. [[elicTBUE XJTopa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeka. BaxHelire XJI0puibl U UX HAXOKJIECHUE B IPUPOJIE.

O6mas xapaktepuctuka 35eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHHUS.

Crpoenue u (usnyeckue CBOMCTBA NPOCTBIX BELIECTB — KHUCIOPOJAa U CEPBHI.
AnnoTponHble MOAU(PUKAMU KHUCIOpOoJa U cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBopopoi, ctpoeHne, Gu3nuecKue U XMMU4Yeckue cBOMCTBA. OKCHBI Cephl Kak
NpEJICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIO0Ta, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa (OOmME KakK TMPEACTaBUTENS KJIacca KHUCJIOT W CHEIU(PUICCKHE).
XVUMHAYECKHE PEaKLUH, JEKalIHe B OCHOBE MPOMBIIIJIEHHOIO CIOCo0a MOIy4YeHUs
cepHol kuciaothl. [Ipumenenne. Conu cepHOW KHUCIOThI, KAYECTBEHHAsI peaklus Ha
cynbdar-uon. Haxoxnaenwe cepbl M €€ coeAMHEHU B mpupoae. XHUMHUECKOE
3arpsi3HEHUE OKPYXKAIoIeW cpelbl COCAMHEHUSMH Cepbl (KUCJIOTHBIC JOXKH,
3arps3HeHHE BO3/lyXa U BOJIOEMOB), CIOCOOBI €r0 MpeA0TBPAILECHHUS.

OO6mas xapakTepucThkKa s1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe€ B HpHUpPOjAE, (HU3UUECKUE U XHUMHYECKHE CBOICTBA.
KpyroBopoT a3ota B mpupoje. AMMHaK, ero (Gu3nueckrue U XMMHUYECKUE CBOICTBA,
nojyyeHue u mnpumeHeHue. Coau aMMOHUS, HUX (PU3MUECKHME U XUMUYECKUE
CBOMCTBa, mpuMmeHeHue. KauecTBeHHas peakuus Ha HOHBI aMMOHMS. A3OTHas
KHCJIOTa, €€ TMoJiyueHue, (U3MYecKkue U XHUMHUYECKHEe CBOWCTBa (00IIME Kak



Ope/ICTaBUTENsT Kiacca KUCIOT M crnenuduueckue). Mcmonb3oBaHue HUTPATOB U
coJieli aMMOHHUS B KaueCTBE MHUHEPAIBHBIX YI0OpeHUH. XUMHUYECKOe 3arpsa3HeHue
OKpYXalollel cpelbl COCAMHEHHMSIMU a30Ta (KHUCIOTHBIE JOXKIU, 3arpsi3HEHUE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®ochop, ammorponsbie Moaupuxammu Pocdopa, ¢uzNUECKHUE U XUMHUYECKHE
cBomctBa. Oxcupa gocdopa(V) u dochopHas kuciora, Gu3NUEeCKUe U XUMHUUECKUE
cBOMcTBa, mnoiyueHue. Hcmonb3zoBanue ¢GocharoB B KadecTBE MHUHEPAIBHBIX
yI0OpEHUH.

Ob6mas xapaktepucTtuka 35meMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XApaKTEPHBIE CTENIEHU OKUCIICHHUS.

VYrnepoa, auioTpoOIHbIE MOAU(PUKALIUY, PACIPOCTPAHEHUE B PUpoOE, (pusndeckue u
XUMHUYECKUEe cBoiicTBa. Ancopbuusi. KpyroBopor yriaepoga B mpupoje. OKcuabl
yriaepoja, ux (U3n4ecKue 1 XMMUYECKUE CBOMCTBA, ICHCTBUE HA KUBbIE OPraHU3MBI,
HOJy4YeHUE | MPUMEHEHHE. ODKOJIOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHAOM
yraepoaa(lV); runotesa rio0aabHOrO MOTEIJICHUs] KJIMMAaTa; MapHUKOBBIN 3P QeKT.
VYrospHas KUCIIOTa U €€ COJH, UX (PU3MUYECKUE U XUMUYECKHE CBOMCTBA, MOJyUYEHUE U
npumeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-woHbBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIIJIEHHOCTH U CEIILCKOM XO35HCTBE.
[lepBoHavanbHble TOHSATHUS OO0 OPraHWYECKHX BEIIECTBaX KaK O COEIMHEHHUAX
yriaepoja (MeTaH, 3TaH, dTUJIEH, aleTUJIeH, ATAHOJI, TIIULEPHUH, YKCYCHAsl KUCIOTA).
Nx coctaB u xumudeckoe crpoeHue. [loHsaTue o OMOIOrn4ecK BaKHBIX BEIIECTBAX:
Kupax, Oenmkax, yrieBojax — M HX POJIM B JKU3HHM UeloBeKa. MarepuaiabHOE
€MHCTBO OPTaHMYECKUX U HEOPTAHUUECKUX COEAUHEHUN.

Kpemnuii, ero ¢usznueckue U XMMUYECKHE CBOMCTBA, MOJYyYEHHE U NPUMEHEHUE.
Coenunenust kpemHuus B ipupojie. OOiue npeacrapieHus 00 okcuae kpemuusi(IV) u
KpeMHUeBOM kuciore. CHIMKAaThl, HMX HCHOJb30BaHUWE B OBITY, MEAMIIMHE,
IPOMBIIUICHHOCTH. BaXKHEeWIne CTPOUTENbHBIE MAaTE€pUAlIbl: KEpamMHuKa, CTEKJIO,
IIEMEHT, 0eToH, >kene300eToH. I[IpoOnembl  0G€30MaCHOTO  MCIOJIH30BAHUS
CTPOUTEIBHBIX MAaTEPHATIOB B TOBCEIHEBHOM KU3HU.

XUMHUYECKHI IKCIIEPUMEHT: U3y4eHre 00pa3IoB HEOPTaHNUECKUX BEIIECTB, CBONCTB
COJITHOM KHUCJOTHI; MPOBEJCHUE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U
HAOJII0/ICHHEe TPU3HAKOB MX NPOTEKAaHMsI; OMNBITHL, OTpaxawolue (U3NYECKUe Hu
XUMHUYECKUE CBOICTBA TAJIOT€HOB M HMX COEIMHEHUU (BO3MOKHO MCIOJB30BAHUE
BUJIEOMATEPUAJIOB); O3HAKOMJIEHME C oOpasiamMu XJIOpHAOB (TAJIOTCHHUIOB);
O3HAKOMJIEHHE ¢ oOpasliaMu cepbl U €€ COeAUHEHHUSIMHU (BO3MOXKHO HCIIOJIh30BaHUE
BUJIEOMATEpUAJIOB); HAOMIOZEHUE TMpoliecca OOYIrJIMBaHUS caxapa MoJ JAehcCTBHEM
KOHUCHTPUPOBAHHOW  CEpPHOM  KHCJIOTBI, H3YYECHHE XHMHUYECKHX  CBOWCTB
pa30aBIECHHON CEPHOM KHUCIIOTHI, MPOBEJCHUE KAYECTBEHHON peaknuu Ha cyiabdat-
MOH U HaONIoJIeHHWEe MpHU3HaKa e€ MPOTEeKaHWs; O3HAKOMJIEHHWE C (U3MYECKUMU
cBOMcTBaMu a30Ta, (ochopa W HUX COEAMHEHHH (BO3MOMXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaioB), oOpasiamu a30oTHbIX U (ocPopHbIX yAOOpEeHH; MOTydeHHUE,
coOupaHue, paclo3HaBaHUE M M3yYEHHUE CBOMCTB aMMHUaKa; IPOBEICHUE
KauyeCTBEHHBIX pEaKluii Ha MOH aMMOHHMS U (poc]aT-uOH U U3ydeHHE NMPU3HAKOB UX
IIPOTEKaHUsl, B3aUMOJCHUCTBUE KOHILICHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); U3y4eHUE Moenen



KPUCTAUTMYECKUX PEmETOK anMasza, rpadwuta, (QymiepeHa; oO3HaAKOMICHHE C
IPOIIECCOM  aICOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTA3a; MOJIydeHUE, COOMpaHHe, PacllO3HaBaHUE W HU3YUYCHHE
CBOWCTB YIJICKHCIIOTO Ta3a; MPOBEJCHHE KAaYeCTBEHHBIX pPEAKIMA Ha KapOoHAT- U
CUJIMKAT-MOHbl W U3YYCHUE TPU3HAKOB UX TMPOTEKAHMS; O3HAKOMJICHHE C
IPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PEUIEHUE AKCIEPUMEHTAIbHBIX 3a1a4
1o teme «BaxHellne HeMeTaIbl U UX COEAUHEHUSI.

MeTanibl 1 X COeIMHEHUS

OO0mias xapakTEepUCTUKA XMMHYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HUX
nonoxeHus B Ilepuonnueckon cucreme xumuueckux 3iemeHToB [l. M. Menneneesa
U cTpoeHus atoMoB. CTpoeHHe MeTaiuioB. MeTtamnyeckas CBsI3b M METaJUIMYeCKas
KpUCTAUIMYECKAsT PEETKA. OJEKTPOXMMHUYECKUM pSAJ  HAIPSIKEHUM METauIoB.
duznyeckre U XHUMHYECKHE cBoilcTBa MeTauioB. OOmme crnocoObl MNOMy4eHHS
metauioB. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alllUTHI UX OT
koppo3un. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUH, OpOH3a) U UX MPUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounble MeTawIbl: MOJNOXKEHHWE B llepHoaMYECKOM CUCTEME XUMHUYECKHX
snemeHtoB JI. M. MeHueneeBa; CTpO€HHE HMX aTOMOB; HAXOXKJIAEHHE B IPHUPOJE.
dusnyeckre U XUMUYECKHE CBOMCTBa (Ha mpumepe Hartpusi u Kaiaus). Okcuuabl u
TUAPOKCUIBI HATPUS U Kanud. [[puMeHeHre MeI0YHbIX METAIIOB U UX COCIMHEHUM.
[I{erouHO3€MENBbHBIE METAJUIBI MAarHUid M KalbLUW: NoJIokeHne B [lepunonnueckon
cucteMe xuMmuyeckux osiemMeHToB JI. M. MeHnaeneeBa; CTpOe€HHME HX aTOMOB;
HaxoXJeHue B npupojie. Pu3znyeckue U XUMHUYECKHE CBOKWCTBA MAarHus W KajbLUs.
Baxneiimue coenuHeHust Kanblus (OKCUI, TUAPOKCHUA, cojin). JKECTKOCTh BOABI U
crocoObl €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B [lepronnueckoil cucreMe xumMudeckux snemeHTon 1. U.
MenneneeBa; CTpOEHUE aTOMa; HaAX0XAeHNE B npupoje. PU3nyecKue U XUMHUIECKHE
CBOMCTBa aFOMUHMsI. AM(]OTEepHBIE CBOMCTBA OKCHJIA U TUAPOKCH]IA ATFOMUHUS.
Keneszo: mnonoxenue B Ilepruoandeckol CUCTEME XHUMHUYECKUX JJIEMEHTOB
. 1. MenpneneeBa; CTpoeHUE aroma; HaxoXAeHHWe B Ipuponae. DPusmyeckue u
XUMUYECKue cBoucTBa kene3a. Okcuawl, ruapokcuanl u coim kene3a(ll) wu
xenesa(Ill), ux cocras, cBOMCTBA U TTOJTyYEHHUE.

XUMHUYECKUM KCIEPUMEHT: O3HAKOMJICHHE C oOpasliaMu METaJJIOB U CIUIaBOB, UX
¢bu3MUeCKUMU CBONCTBAMU; U3yUEHUE PE3YIHTATOB KOPPO3UU METALIOB (BO3MOMKHO
UCIIOJIb30BaHUE  BUJEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJACHCTBUS  OKCHJIA
KaJdblMsl M HaTpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUJIEOMATEPHUATIOB);
WCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpOLIECCa TOPEHUS KEJe3a B KHUCIOPOJE
(BO3MOYKHO  HKCIIOJIb30BaHUE  BHUJACOMATEPHUATIOB);  NPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEaKIU HAa MOHBI (MArHusl, KaJabliMs, ATFOMUHMS, IUHKA, kene3a(ll) u
xenesa(Ill), menu(Il)); nabnroaeHne U onKrcaHue MPOIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMU HATpHsA, KIS U Kaldbldgd (BO3MOXXHO MCHOJIb30BAaHHUE BHJICOMATEPUAIIOB);
uccrea0BaHne aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS W TUAPOKCHUIA ITMHKA;
pelIeHUE JKCIIEPUMEHTABHBIX 3aJa4 10 TeMme «BaxHeulne MeTaulbl U HUX
COEIMHEHHUSI.

XuMHUA U OKpY:Kaluas cpeaa



Hoseie marepuansl u TexHosmoruu. BemectBa 1 Matepuansl B IIOBCEAHEBHON KU3HU
yesoBeKa. XUMHUS U 310pOBbe. be3onacHoe ucnoyib30BaHuE BEUIECTB U XUMUYECKUX
peakiuit B ObITy. llepBasg momolp NpU XUMHYECKHX OXKOTaX U OTPaBJICHUSX.
OCHOBBI 3KOJIOTMYECKON T'PaMOTHOCTH. XHMHUYECKOE 3arpsA3HECHUE OKPYKAIOIIEH
cpensl (npenenbHas gonyctumasi koHueHtpauus Bemects — I[IJIK). Ponb xumun B
PEIICHUH DKOJIOTHUYECKUX MTPOOIIeM.

[IpupoiHbIe HCTOYHHUKHU YTIIEBOJOPOJOB (yroJib, TPUPOIHBIN ra3, He(Th), MPOTYKTHI
UX MepepadOTKU, UX POJIb B OBITY U IPOMBIILICHHOCTH.

XUMUYECKUM JKCIEPUMEHT: H3y4YeHHE OOpa3l0B MATepHUANIOB (CTEKJIO, CIUIABBI
METaJIOB, OJMMEPHbIE MaTepHaIbl).

MexnpeaMeTHble CBA3U

Peanuzanust MeXnpeaMeTHbIX CBsI3ed NpU  HM3YYeHMH XUMUM B 9 Kjacce
OCYIIIECTBIISIETCS] Yepe3 MCIIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK U TIOHATUH, ABISIONIUXCA CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO -
HAay4dHOro MHKIa. Peanmu3anusi MeXNpeIMETHBIX CBA3CH NpU H3YYCHHH XUMHUU B
9 kyacce OCyILECTBISIETCS. YE€pe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK W TIOHATHH, SBISIOMUXCS CUCTEMHBIMHU JII OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATHS: HAYYHBIH (PakT, THMOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, Kiaccu(UKalus, NepUOAMYHOCTb, HaONIOJIEHUE, HSKCIIEPUMEHT,
MOJICTIMPOBaHNE, U3MEPEHNUE, MOJICIIb, SBIICHUE, TApHUKOBBINA 3 (dEeKT, TexHomorus,
MaTepHuabl.

®dwuszuka: martepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H3OTOIIBI,
PaZOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUYECKUI 3apsi, POBOJIHUKH,
MIOJTYTIPOBOTHUKH, AUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe
COCTOSTHHE BEIIECTBa, ra3, PacTBOp, PacTBOPUMOCThH, KpUCTAIMUECKas pEmIETKa,
CIUIaBbl, (U3NYECKUE BEIUYUHBI, €AUHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO,
IJIaHeThI, 3BE31b1, COMHIIE.

buonorusa: ¢dorocunTes, napixanue, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHBIC
yaoOpeHus, MUKPOAJIEMEHTBI, MaKPOIJIEMEHTHI, MM TATEIbHbIC BEIECTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaTbl, TOPHBIE TOPOABI, IOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3ydyenne xumMuu B 8-9 Kiacce HampaBiIeHO Ha JOCTHKEHHE OO0Yy4aroIUMUCS
JUYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOEHUS Y4eOHOIO
peaMeTa.

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE PE3yIbTaThl OCBOCHMS MPOTPAMMbl OCHOBHOI'O 00IIero oopa3oBaHUs
JOCTUTAIOTCA B X0Jie OOy4eHHUsI XMMHHM B €IMHCTBE Y4EOHOW W BOCHHUTATEIHHOM
nedatenbHocTh OpraHu3ald B COOTBETCTBUM C TPAAULUMOHHBIMUA POCCHUICKUMHU



COIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPHUHITHIMU B
oOlecTBe TMpaBWIaMHM ¥ HOPMaMu TIOBEJEHUS M CIOCOOCTBYIOT MpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIUN 00YyUYatOIINXCsl.

JIn4HOCTHBIE pE3yJIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIC B HACTH:
IaTpuoTHYeCcKOro BOCIUTAHUS

1) IIEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HAaCJEOUI0, I[IOHUMAaHUS 3HAYEHUS XUMUYECKOM HAyKM B KU3HHU
COBPEMEHHOT0 OOIIEeCTBa, CMOCOOHOCTH BIAACTh JOCTOBEpHOU uUHMOpManUe o
MEePEIOBbIX JOCTHUKEHUAX M OTKPBITUSAX MHPOBOM U OTEUECTBEHHOW XUMUH,
3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U 0OIIECTBA;
I'paknaHCKOro BOCIIMTAHUA

2) NpeJCTaBICHUS O COIMAIIBHBIX HOPMAX M MPaBUIIAX MEXIMYHOCTHBIX OTHOLICHUM
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W  JOPYTHX BHJAX JIESITEIbHOCTH;
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTENbHOCTH IPU  BHIMIOJHEHUU
yueOHBbIX, TI03HABATENbHBIX 3a/]a4, BBIOJHECHUM XHUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHUIO M B3aUMOMOMOIIH
B MpoOIecce ITON YUeOHOU JESITeIIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE TIOBEACHHUE U
MOCTYNKH CBOUX TOBApPHILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUMN NIOCTYIIKOB;

IleHHOCTH HAYYHOTO MO3HAHUSA

3) MUPOBO33PEHUYECKHX MPEACTABICHUN O BELIECTBE U XMMHUYECKON peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKM W COCTaBJISIOIIMX
OCHOBY /i1 TOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpA; MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS MPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
MIPUPOJTHOM CPEAOM, O POJIM XMMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAINpPABJIEHHBIX Ha IMOJYYEHHWE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX JJ1s1 OOBSICHEHUS HA0JII0/1aeMbIX MTPOIECCOB U SIBJICHUH;

5) mo3HaBarenbHOUN, MHPOPMANMOHHON W YUTATEIHCKOW KYJIBTYPHI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITETILHOW paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaTypoOHr, JOCTYIHBIMH TEXHUYECKMMU CPEICTBAMU  HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

6) wuHTEepeca K OOY4YCHHI0O W TIO3HAHWIO, JF0OO03HATETLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TPOCKTHOM M UCCIIEI0BATEIHCKON NeATETLHOCTH,
K OCO3HAaHHOMY BBHIOOPY HANPaBIEHHOCTH U YPOBHS 0Oy4EHHUs B TaJIbHEUIIIEM;
DopMHUPOBAHUSA KYJIbTYPbI 310POBbA

7) OCO3HaHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 >XW3HMU, OCO3HAHUSA TOCIEJACTBUNA W HENPHUATHA
BPEAHBIX  TpPUBBIUEK  (YMOTpeOJIeHHWs  allkoroJii, HAPKOTUKOB,  KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBWJI  OE30MACHOCTH TMpU  OOpaIlleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

TpynoBoro BocnuTaHus

8) MHTepeca K MPAKTHUECKOMY HM3y4eHHI0 Tpodeccuil U TpyJaa pazIudyHOro poja,
yBaXEHUE K TPYAY U pe3ysbTaTaM TPYJI0BOU JAEATEILHOCTH, B TOM YHUCJIEC HAa OCHOBE
OPUMEHEHUS  NPEAMETHBIX  3HAaHWUM MO  XUMHUHM, OCO3HAHHOIO  BBIOOpa



WHANBUAYATEHON TPACKTOPUH MPOJODKCHHSI 00pa3oBaHUS C YYETOM JIMUYHOCTHBIX
MHTEPECOB M CIOCOOHOCTU K XWMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH;
yCHEIIHON MPpOo(EeCCHOHATBHON JEATEILHOCTA M Pa3BUTHS HEOOXOJIWMBIX YMEHUI;
TOTOBHOCTh aIaliTUPOBATLCA B IPOPECCUOHATILHOM Cpeie;

IKOJIOrH4eCKOro BOCIMTAHUA

9) sKOJIOTUYECKH 11€71eCO00Pa3HOTO OTHOIIEHHUS K IPUPOIC KaK UCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMAaHUS IIEHHOCTH 3I0pPOBOT0 U 0€30MacHOI0
oOpaza >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (U3NUECKOMY H
MICUXUYECKOMY 370pPOBBIO, OCO3HAHUS IIEHHOCTH COOJIOICHUS TPaBWI 0€30MacHOTO
noBeZieHUs] mpu paboTe C BEMIECTBAMH, a TaK)K€ B CHUTYalHUsX, YTPOKAFOIIUX
3I0POBBIO U )KU3HHU JIIOJIEN;

10) cmocoOGHOCTM TPUMEHSITh 3HAHMSI, TOJIydaeMble MPU H3YYECHUU XUMHH, IS
pelIeHNs] 3aJad, CBA3AHHBIX C OKPYKAOIIEW INPUPOJHON CPENOW, IOBBIIICHUS
YPOBHSA  SKOJOTMYECKOW  KYJIbTYphl, OCO3HAaHHsS  TJ00aIbHOTO  XapakTepa
AKOJIOTUYECKHUX MPOOJIEM U MyTeH UX PEIIeHUs] TOCPEICTBOM METO/I0B XUMUH;

11) 5K0JIOTHYECKOTO MBIILICHHS, YMEHUSI PYKOBOJICTBOBATLCSA UM B IO3HABATEJIHLHOM,
KOMMYHHUKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B coctaBe mMeTanpeaMeTHBIX pe3ynbTaToOB BBIACIAIOT 3HAYUMBIE J1s1 POPMUPOBAHUS
MHUPOBO33pPEHHUsI O0IlIEHAYYHbIE TTOHATHUS (3aKOH, TEOpUs, IPUHIIMI, TUNO0Te3a, (aKT,
CUCTEMA, MPOIECC, FKCIEPUMEHT U JIp.), KOTOPBHIE HCIOJIb3YIOTCSI B €CTECTBEHHO-
Hay4YHBIX Y4eOHBIX IpeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHWM W3 3TUX MPEIAMETOB
(opMUpOBaTH MpEACTAaBICHHE O LEJIOCTHOM HAydyHOW KapTUHE MHpa, U
YHUBEpCAJIbHbIE  ydyeOHble JAeiCTBUS  (IIO3HABAaTENIbHbIE, KOMMYHUKATHBHBIE,
pPEryISITUBHBIE), KOTOpble  oOecneyuBaoT  (HOPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUITAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU e TeIIbHOCTH.
MertanpeameTHble pe3ynbTaThl OCBOCHHUS 00pa3oBaTeIbHOW MPOrpaMMBbI 110 XMUMHHU
OTpaXaroT OBJAJACHUE YHHUBEPCAIbHBIMU I103HABATEIbHBIMU JIEUCTBUSIMU, B TOM
qucIe:

ba3oBbIMH JIOTHYeCKMMH /1€l CTBUSIMH

1) yMeHHeM HCTI0Ib30BaTh MPUEMBI JIOTMYECKOTO MBIIIJIEHHUS] IPU OCBOEHUM 3HAHMI:
PacKpbIBaTh CMBICH XMMHUYECKUX MOHITHH (BBIIEISATh UX XapaKTEpHbIE MPU3HAKH,
YCTAHABJIMBATh B3aMMOCBS3b C APYTMMH MOHSATUSAMH), MCIOJb30BaTh MOHATUSA IS
OOBSICHEHUS OTIENbHBIX (DAKTOB U ABJICHUH; BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJacCU(PUKAIMM XUMUYECKUX BELIECTB M XUMUYECKHUX pEaKLui; yCTaHaBIUBATh
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY OOBEKTAMHM M3YyYEHHs; CTPOUTH JIOTUYECKUE
paccyxkaeHusi (MHAYKTUBHbIC, AEAYKTUBHBIE, MO aHAJIOTWM); JI€JaTh BBIBOJBI H
3AKJIFOUEHMS;

2) yMEHHEM TPUMEHATh B TMpOLECCEe TMO3HAHUS TMOHATHS (IPEAMETHBIE U
MeTanpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBaTh IIHUPOKO NPUMEHIEMbIE B XMMHUHU MOJIEIbHbIE MPEACTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ DJEMEHTa), XuUMHUYeckas QopMmyna U ypaBHEHHE
XMMHYECKON peakluu — IpHU PEelIeHUH Y4eOHO-II03HABATEIbHBIX 3a/1a4; ¢ y4ETOM
ATUX MOJIETBHBIX TPEJICTAaBICHUN BBISBIATh M XapaKTEPHU30BaTh CYILIECTBEHHbIC



NPU3HAKA M3Y4aeMbIX OOBEKTOB — XWMUYECKHX BEIICCTB U XUMHUYECKUX PEAKIUH;
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTHU, MPUYMHHO-CJICICTBEHHBIE  CBS3M U
NPOTHUBOPEYHS B HM3Y4acMbIX MPOIECCaxX W SBICHUAX; TNpeaiaraTb KPUTCPHH IS
BBISIBJICHUSI ATHX 3aKOHOMEPHOCTEH W TPOTHUBOPEUMIA; CaMOCTOSITEIIBHO BHIOMPATH
croco0 pemnieHus: yueOHOUM 3a7ayu (CpaBHHUBATh HECKOJBKO BapUAHTOB PELICHUS,
BbIOMpaTh HamboJee MOAXOMAIUNA C Y4ETOM CaMOCTOSITENIbHO —BBIJICTICHHBIX
KPUTEPUEB);

Ba3zoBbIMu HcC/I€10BATEILCKUMH 1eCTBUSIMU

3) yMEHHEM HCHOJIb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAuye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKE B KaueCTBE OCHOBBI JJi1 (POPMUPOBAHMS TUIIOTE3HI TIO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXJCHUN;

4) npuoOpeTeHHe ONbITa M0 IUIAHUPOBAHUIO, OPraHM3AlMK U MPOBEIAEHUIO
YYEHHMYECKHX JSKCIIEPUMEHTOB: yMEHHE HaOloJaTh 3a XO0JOM  IpoLecca,
CaMOCTOSTENIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (GopMyaupoBarh 000OIIECHUS U
BBIBOJIbI 10 pe3yjbTaTaM MPOBEAEHHOIO OIbITA, UCCIEI0BAHUSA, COCTABIATh OTYET O
MpoJieTaHHOM padoTe;

Pa6oToii ¢ ungopmanuei

5) yMeHueM BbBIOMpaATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIIHIO
pa3IMYHBIX BUJIOB U (GOPM MPEACTABJICHUS, MOTYy4aeMyH0 U3 Pa3HBIX MCTOYHUKOB
(Hay4dHO-TIONYJISIpHAs JIMTEPATypa XMMUYECKOIO COAEPKAHUS, CIIPABOYHBIE TOCOOUS,
pecypcbl HTEepHETA); KPUTUUECKU OLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uH()OpMAIIHIO;

6) yMeHueM NPHUMEHSTh pa3IMYHble METOJAbl M 3alIpoChl MpPU TOHUCKE U OTOOpE
nHpOpMaIlMu U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [l BBINOJHEHUS
y4eOHBIX W TMO3HABATENbHBIX 3aj7lad OMPEACIEHHOTO THUIIA; MPUOOpPETEHHE OTbITa B
o0NacCTM  MCMOJB30BaHUSA  HMH(DOPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpOM aKTUBHOT'O HCIOJIB30BAHUSA PA3IMYHBIX MOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BHIOMpaTh ONTUMAJbHYIO (OpMYy MpEICTaBICHHUS HHPOPMAIUN U
WUIIOCTPUPOBATh pElIaeMble 3aJaud  HECIOXHBIMU CXEMaMH, JuarpamMaMi,
IpyrumMu popMamu rpaduku U UX KOMOWHAIUSMY;

7) yMEHHMEM HCHOJb30BaTh M AHANU3MPOBATH B IMpoLEcce Y4YeOHOW U
MCCJICIOBATEILCKON JIEATETLHOCTH WH(GOPMAIMIO O BIMSHUHA TMPOMBIILICHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEN NPUPOAHOM CPEbI;
YHuBepcaJbHbIMH KOMMYHUKATUBHBIMH J1eHCTBUSIMHU

8) yMeHHueM 3a7aBaTh BOIPOCH (B XOJ€ AWAIOra W/WIW JUCKYCCHUHU) MO CYIIECTBY
obcyxmaeMoil  Tembl, (OPMYJIUPOBATH CBOU NPEHJIOKEHUS  OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJJIOKEHHOM 3aa4H;

9) mpuoOpeTeHHe OmbITa MPE3CHTAIIMU PE3YJIbTATOB BBITIOJIHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (JIa0OpaTOPHOTO OIMBITA, JTAOOPATOPHOM PabOThI MO HUCCIIEIOBAHUIO
CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3aMHTEpECOBAHHOCTP B COBMECTHOW CO CBEPCTHHKAaMH IIO3HABATEJIBbHOU U
UCCIIEZIOBATEIbCKOM 1eATEIbHOCTH MPHU PEIIEHNH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yuéTa 00IIMX UHTEPECOB U COTJIACOBaHUS MO3ULINNA (0OCYKIeHUsl, 0OMEH MHEHUSIMH,



«MO3TOBBIE  IITYPMBI», KOOPJWHAIUS COBMECTHBIX JCHCTBUM, OIpECICHNE
KPUTEPUEB 110 OLICHKE KaueCTBA BHITTOJTHEHHOHN pabOTHI U JIp.);

YHuBepcaJbHbIMH PeryJjsiTHBHbIMH /1€/iCTBUSIMH

11) ymeHumem cCaMOCTOSITENIFHO OMNpPENENsITh IeNIM ACSITeNbHOCTH, IUTAHUPOBATD,
OCYILECTBIISITh, KOHTPOJHUPOBATh M TPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BhIOUpaTh Hanbosiee A((PEeKTUBHBIE CIOCOOBI pElICHUS YYEOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIBHO COCTaBIISATh WJIM KOPPEKTHUPOBATH
IPEIJIOKEHHBIM  aITOPUTM  JCUCTBUM MPU BBIIIOJHEHUM 33JaHUU €  Y4ETOM
MOJTY9CHHUSI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIMIECTBAX M PEAKIHSIX;
OIICHUBATh COOTBETCTBHE MOTYYECHHOTO PE3ybTaTa 3assBICHHON 11EJIH;

12) ymeHueM HCTOIB30BATh U aHATU3UPOBATH KOHTEKCTHI, MpejlaraéMble B yCIOBUU
3a1aHUM.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pE3yNbTaTOB MO OCBOCHHUIO O00SI3aTEIHHOTO COJICPIKAHMS,
YCTAHOBJIEHHOTO JaHHOW MPUMEPHOU paboyell mporpaMMoi, BBIAEISIOT: OCBOCHHBIE
00ydJarolmMUMHCsl HaydHbIE 3HAHUS, YMEHMsI U CIOCOOBI JEHCTBHM, crienuduueckue
JUIsL IpeIMETHOM o0siactu «XuMUA», BUABI ACSTEILHOCTU MO MOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEpIIpETalliy, MPeoOpa3oBaHUI0O W TMPUMEHEHHIO B PAa3IMYHBIX
y4€OHBIX U HOBBIX CUTYAIIHSIX.

[IpenMeTHble pe3yiabTaThl OTPaXKAOT CHOPMUPOBAHHOCTH Yy  OOYyYarOIIMUXCS
CIEAYIOIINX YMEHUM:

8 KUIIACC

1) packpvisameb  cmbicl OCHOBHBIX ~XUMHUCCKUX TOHSITHHA: aTOM, MOJICKYIIa,
XUMHUYECKUIN AJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS
U HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHas U MOJIEKYJIIpHas Macca,
KOJMYECTBO BEUIECTBA, MOJIb, MOJSpHas Macca, MaccoBasg JAOJS XHUMHYECKOTro
AJIEeMEHTa B COEJIMHEHUHU, MOJSPHBIM OOBEM, OKCHI, KUCJIOTa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPULATENBHOCTD, CTEIICHb OKHCJICHUS, XUMUYECKass  peaxkuus,
KJIacCU(UKAIMS pPEaKIUil: peakuuyu COEIUHEHUs, PEaKLHMH Pa3JIoKEHUs, pPeaKkuuu
3aMeUIeHMsI, peakuuu OOMEHa, 5K30- U HHAOTEPMHUYECKHE pEeaKluHu; TEIIOBOU
abdexT peakuuu; SIAPO aTroma, SIEKTPOHHBIA CIIOW aToma, aTOMHas OpOUTab,
paanyc aromMa, XUMHYECKas CBs3b, MOJSIpHAsT M HENOJSIpHAs KOBAJIEHTHAsl CBS3b,
WOHHAs CBSI3b, NOH, KAaTUOH, aHHOH, PaCTBOP, MaccoBasi J0Jis1 BEeUIeCTBa (IPOLIEHTHAs
KOHIIEHTpAIls) B PacTBOPE;

2) unnrocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (cM. 1. 1) u
NPUMEHSTh 3TH HOHSITUS MIPU ONIMCAHUH BEUIECTB U UX NIPEBPALICHUN;

3) ucnoav3zoeamv XUMUYECKYI0 CHMBOJIUKY JIJIsl COCTaBICHHS (OPMYJ BEHIECTB U
YPaBHEHUU XMMUYECKUX PEAKIUN;

4) onpedensime BaICHTHOCTh aTOMOB AJIEMCHTOB B OMHAPHBIX COCTUHCHUSX; CTCIICHD
OKHCJICHUS] DJIEMEHTOB B OMHApHBIX COCAMHEHUSX; MPUHAIJIC)KHOCTh BEIIECTB K
ONpeNeNEéHHOMY KJlacCy COEAMHEHH 1o ¢dopMmyiaMm; BUJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAs U HOHHAs1) B HEOPTaHUYECKUX COECITMHEHUSIX;



5) packpvisamv  cmwica llepuoguueckoro  3akoHa JI. WM.  Menngeneena:
JEMOHCTPUPOBATh MOHUMAaHUE NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB OT MX MOoJoXKeHus B [lepuonnyeckoil cucteMe; 3aKOHOB COXpPaHEHUs
MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJEKYJSIPHOTO YYE€HUs, 3aKOHa
ABoranpo; ONMUCHIBATH W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuommueckoit
CUCTEMBbl XMMUYECKHX JJIEMEHTOB: pa3jinuaTh MOHATHUS «TJIaBHas moarpymnma (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», mambie u OOJbIIME NEPHOIBI;
COOTHOCUTH 0003HAYEHUsI, KOTOphIe UMetoTcsl B Tabnuie «llepuoanueckas cucrema
xumuyeckux sieMeHToB . 1. MenaeneeBa» ¢ 4YHCIOBBIMM XapaKTEPUCTHUKAMU
CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsja sjapa, oOliee Yucio
AJIEKTPOHOB U pacrpeie]ICHUE X MO SJIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposamv XAMUUECKAE  DIEMEHTHI,  HEOPTAaHWYECKHE  BEIICCTBA;
XUMUYECKUE peakiuu (10 YMCIy U COCTaBy YUYAaCTBYIOUIMX B PEAaKIUU BEIECTB, IO
TEII0BOMY 3P HEKTy);

7) xapaxkmepuzoséams  (onucvleams) oOIUE XUMHUYSCKHE CBOWCTBA  BEIIECTB
pa3IMYHBIX  KJIACCOB, TMOJATBEPXKJasi OMNHCaHUE MpUMEpPaMU  MOJICKYJISIPHBIX
YPAaBHEHNM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

8) mpoenoszuposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX KayeCTBEHHOIO
COCTaBa; BO3MOHOCTH MPOTEKAaHUS XUMHUYECKHX TMPEBPAICHUNA B pPa3IuyHbIX
YCIIOBUSX;

9) ebiuucasiMbL OTHOCUTEIBHYIO MOJCKYJSIDHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 10 (PopMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN pPEAKIUU;

10) npumernsimob OCHOBHBIC ONEPAIMA MBICIUTEILHOW NIEATEIILHOCTH — aHaIU3 |
CUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMAaTU3alul0, KiIacCU(UKAIIUIO, BBISIBICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JIJIsl U3Y4YE€HUSI CBOMCTB BEMIECTB U XUMHUYECKUX
peaKiMii; eCTeCTBEHHO-HAYYHbI€ METOJIbl MO3HAHUS — HaONI0JCHUE, U3MEpEHue,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (pealibHbI U MBICIICHHBIH);

11) creoosamsb ipaBHIIaM  TIOJB30BAaHUSI XUMUYCCKON MMOCYAOH H J1a00paTOpHBIM
o0opyaoBaHUEM, a TaKXe IMpaBuiaM OOpalIeHHs C BEHIECTBAMU B COOTBETCTBHU C
UHCTPYKIMSIMU  TI0  BBITIOJIHEHUIO  J1a0OPATOPHBIX XUMUYECKHX OIBITOB  TIO
MOJIYYEHHUIO M COOMpaHUI0 Ta3000pa3HbIX BeEMIeCTB (BOJAOpOJAa M KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOM MAacCOBOM JOJIEd PACTBOPEHHOIO
BEILIECTBA; IUIAHUPOBaTh M  NPOBOJAUTH XHMMHYECKHE  OSKCIIEPUMEHTHl IO
pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO MHANKATOPOB (JaKMYC,
dbeHondTanenH, MEeTHJIOPaHXK U Jp.).

9 KUIIACC

1) packpvisame cmblci OCHOBHBIX XUMHUYECKUX IOHSITHN: XUMHYECKHUH DJIEMEHT,
aToM, MOJIEKYyJla, MOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKasT PeaKIlus,
XUMHUYECKasi CBS3b, TEIUIOBOM 3P (PEKT peakuuu, MOJib, MOJSPHBIA 00BEM, pacTBOD;
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHUECKAS TUCCOIHALINS, PEAKIINA HOHHOTO
oOMeHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMbIe
peaxiuu, OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHEIC peaxiumy, OKHCIIUTEb,



BOCCTAaHOBHUTEIIb, OKHCJIECHHE ¥ BOCCTAHOBJICHHE, aUIOTpOIHUs, amM(pOTEPHOCTD,
XUMUYECKasi CBsA3b (KOBAJEHTHAs, HWOHHAs, METaJUIMYecKas), KpUCTaUIMYecKas
pemeéTKa, KOppo3usi METAIIOB, CIUIABbl; CKOPOCTh XMMHUECKON peakluu, IpeiebHO
nonyctumast konrentpanus (I1/1K) Bemectna;

2) unmocmpuposans B3aUMOCBS3b OCHOBHBIX XHMUYCCKUX IMOHATHH (cM. 1. 1) m
NPUMEHSTh 3TH HOHITUS MIPU ONTMCAHUH BEUIECTB U UX NIPEBPALICHUN;

3) ucnoavzoeamv XUMUYECKYI0 CHMBOJIMUKY JUJIsl COCTaBJCHHS (OPMYJ BELISCTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

4) onpeoensimb BAJCHTHOCTh M CTCICHb OKHCICHHUS XUMHUYECKHX DJJICMCHTOB B
COEMHEHHUSIX PA3JIMYHOTO COCTaBa; MPUHAIJIEKHOCTh BELIECTB K OMPEACIEHHOMY
KJIaCCy COEJIMHEHUM 1Mo (popmynam; BUJ XMUMUUYECKOU CBSI3U (KOBAJICHTHAs, UOHHAs,
METaJUIMYECKasl) B HEOPraHMYECKHX COCIMHEHUSX; 3apsiji MOHA MO XUMHUYECKOU
dbopmysie; xapakTep cpelibl B BOAHBIX PACTBOpPaX HEOPraHUYECKUX COCTUHECHUM, THUII
KPUCTAIUIMYECKOUN PEIIETKN KOHKPETHOTO BEILIECTBA,

5) packpvisamv  cmoica [lepuonnyeckoro  3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHHWE: OIMHCBhIBATh U XapaKTEepPU30BaTh TaAOIMUYHYIO
dbopmy Ilepuoauyeckoil CHUCTEMBbl XUMUYECKUX JJIEMEHTOB: pa3finyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nobouynas noarpynma (b-rpymma)y», manbie u
OOJIBIIINE MEPUOIbl; COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCSI B MEPUOANYECKON
TaONMUIlEe, C YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS AaTOMOB XHUMHUYECKHUX
3JIEMEHTOB (COCTaB M 3aps] A71pa, o0lIee YUCIO JIEKTPOHOB U pacpeeIeHUE UX 110
AJIIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
AJIEMEHTOB M UX COCJIMHEHMH B MpeJiesaX MaJlbIX MEePUOJO0B U TJIaBHBIX MOATPYIII C
y4E€TOM CTPOEHUS UX aTOMOB;

6) xkraccuguyuposames XAMUYECKAE  DIEMEHTHI,  HEOPTaHWYECKHE  BEIICCTBA;
XUMUYECKUE peakiuu (10 YKUCIy U COCTAaBy YUYaCTBYIOLIMX B PEaKIHUU BEIECTB, IO
Ter10BOMY 3P (HEKTy, IO U3MEHEHHUIO CTETICHEW OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);
7) xapaxmepuzosams (OIMUCHIBATh) OOIIHE U CHCITUPUICCKUE XUMUUYCCKHAE CBOHMCTBA
MPOCTHIX U CJIOKHBIX BEUIECTB, MOJATBEPK/Asi ONMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHA;

8) cocmaensimv ypaBHEHHS SJIEKTPOIUTUYCCKON JUCCOIMAIIMHA KUCIIOT, IICIOUeH U
COJICH; MOJHBIE U COKpAIIEHHbIE YPaBHEHUsI peaKkIuii MOHHOTO OOMEHA; ypaBHEHUS
peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKON CBSI3M  MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpvisame CYUWHOCMb OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca 3TUX peaKltid;

10) npoenosuposams CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT WX CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPALICHUIN B PA3JIMUHBIX YCIOBUSIX;

11) ebluucisames OTHOCUTEIILHYIO MOJICKYISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JI0JIF0 XUMHUYECKOT0 AJIEMEHTa 10 PopMyJie COeIMHEHUS; MaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKInu;

12) creoosamsb ipaBHIIaM  TIOJB30BAaHUS XUMUYECKON TMOCYAOH H J1a00OpaToOpHBIM
o0opyZoBaHUEM, a TaKXe IMpaBuiIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHUU C
UHCTPYKUMUSIMUA 1O  BBITIOJIHEHUIO  J1aOOPAaTOPHBIX XMUMHUYECKUX OIMBITOB  IIO
NOJIYYEHHIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKA U YTJIEKUCIIOrO rasa);



13) nposooums peaknyy, TOATBEPKIAIONINE KAYSCTBEHHBIH COCTaB pPa3IUYHBIX
BCILIECTB: PACIO3HABaTh OMBITHBIM IYTEM XJIOpHUI-, OpOMHA-, HOAUA-, KapOOHAT-,
docdar-, cumukar-, cynabdar-, THAPOKCUI-UOHBI, KATHOHHI aMMOHHS W HWOHBI
M3YYEHHBIX META/VIOB, MPUCYTCTBYIOLIKWE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIICCTB;

14) npumensimo OCHOBHBIC OIEPALMH MBICIIUTEIBHON IEATEIBPHOCTH — aHAIN3 M
CHUHTE3, CpaBHEHHE, O0000IICHHEe, CHUCTEMAaTHU3allMI0, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBA3€M — JJI1 U3YUYEHHUSI CBOMCTB BELIECTB U XMMUUYECKUX PEAKIIUN;
€CTECTBEHHO-HAYYHBIC  METOJbI  TO3HAHWS —  HAONIOJICHWE, W3MEpPECHHE,
MOJIEIUPOBAHUE, SKCIIEPUMEHT (pEAIbHBIA U MBICIICHHBIN ).



TEMATUYECKOE INTAHUPOBAHUE

8 KIIACC

No

HaumMeHoBaHuEe pa3aeioB H

KoandyecTBo 4acoB

/1 | TeM NPOrpaMmbl
BCEro | KOHTPOJIbHBbIE | NPAKTHYECKHE
padoThI padoThI
Paznen 1. IlepBoHayajibHbIe XUMHYECKHE MTOHATHS
1.1.| Xumusi — BakHasi 00J1aCcTh S 0 2 )
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I
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I
I
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I
Htoro 1o pasueny 30

Paznen 3. Ilepuoauueckud 3axkoH M Ilepumoamyeckass cucreMa XUMHYECKHX
Crpoenue atomoB. XuMHu4ecKasi CBsI3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEaKIL

3.1.
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XHMHYECKHUX 3JICMEHTOB
. U. MenpneneeBa. CrpoeHue
aToMa
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0
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Htoro no pazaeny: 15

Pe3epBHOE BpeMs 3

OBILIEE KOJIMYHECTBO YACOB 68 3 6

[1O ITPOT'PAMME

9 KUIIACC

Ne | HaummeHoBaHHME pa3gejioB u KosmmyecTBO 4acos S

I/ | TeM NPOrpaMMbl C
BCEr0 | KOHTPOJIbHBbIC | NMPAKTUHYECKHE

padoThI padoThI
Pa3gen 1. BemiecTBo ¥ XUMH4YeCKHE PeaKIUU
1.1.| IloBTOpeHne M Yyr.ayodJieHue 5 0 0

3HAHUM OCHOBHBIX pPa3aejioB
Kypca 8 kiiacca
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1.3.| DaekTpoauTHyecKas 8 )
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peakuuu B pacTBOpax I
I
I
C
I
Hroro no pazgeny 17
Pa3zaen 2. HemeTaabl M MX COeIUHEHUS
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I
r
C
I
2.2.| Ob6masn XapaKTepuCTHKA 5 5
XHUMHUYECKHUX 3JeMeHTOB VIA- (
TODYUITITLT Cona m oo I




COCAMHCHUSA I
F
C
F
2.4.| Ob6man XapaKTepuCcTUKA 8 5
XHMH4YECKHuX 3JeMeHTOB IVA- (
rpynmsbl. I
Yriepoa d KpeMHHN H MX I
COeIMHEHUA 1
C
F
Htoro no pazaeiny 24
Pa3gea 3. MeTaibl 1 UX COeIUHEHUSA
3.1.| OOume cBOCTBA METAJLJIOB 4

e — e\



Hroro no paszneny:

20

Pa3zgen 4. XumMus v OKpy:Ka0mas cpeaa

4.1.| BemecrBa M MaTepuHajbl B 3 S

JKU3HH YeJI0BeKa (

r

E

r

C

I}
Htoro no pazueny: 3
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB 68

[T1O ITPOI'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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