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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XHMMHUU Ha YPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (QenepaibHOl paboueil mporpammbl
BOCIIMTAHUS U C YUETOM KOHIICTIIIUH MPEToaBaHusl y4eOHOTO MpeaMeTa « XUMUS)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XumuM JAET NPEACTABICHHE O LEJAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M pa3BUTHUA OOYYaIOIIMXCS CPEACTBAMHU Yy4eOHOIro
npeaMeTa, — yCTaHAaBIMBAeT  O0s3aTENBHOE  NIPEIMETHOE  COJEp)KaHue,
IPEeIyCMAaTPUBAET pPacCIpelesIeHue €ro Io KiaccaM U CTPYKTYPHUPOBAaHHUE IIO
pazzenam ¥ TeMaM IporpaMMbl IO XMUMHUHU, ONPEJIEISET KOJIMUYECTBEHHbBIE U

KaueCTBEHHbIEC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOCHHOCTEM OOyyaroluxcs, OIpeaesieT BO3MOXHOCTH IpeaMera  JUis
peanuzainuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
IIpOrpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE €€l M3yUeHUs MPeaMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHON JEATEIbHOCTH OO0YyYarouerocs MO OCBOECHHIO
y4e0HOT0 Co/IepKaHUsI.

3HaHWE XUMHUHU CIYXKUT OCHOBOM s (GOpMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XHMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTIbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHnne xumun:

CIIOCOOCTBYET  peaju3alldd  BO3MOXKHOCTEH  JIJIi  camMOpa3BUTUS U
dbopMupoOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U ()YHKIITMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN JACSITEIBHOCTH;



3HAKOMHUT CO CHeUu(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
1EJI0CTHOTO B3IJIsA/1a HA €IMHCTBO PUPO/IbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM
B (h)OpPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0Yy4YaOIIUXCS;

cnoco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO--
HAYYHBIM 3HaHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIA]] B 9KOJOTHUECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

I[aHHI)IG HaIlpaBJICHUA B O6y‘{CHI/II/I XUMHHA 00ECIICUYNBAIOTCS CHGHI/I(l)HKOP'I
COACPIKaAHUA yqe6H0r0 npeameTa, KOTOpBIﬁ ABJACTCSA IIcaarort4cCKu
aJalITUPOBAHHBIM OTPAKCHHUCM 0azoBoH HAaYKH XMUMHH HaA OHpeI[eJIéHHOM Jramne eé
Pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX HOHATUN
OpraHU4eCKON XUMHH.

CrpykTypa coaep:kaHusi INpOrpaMMbl 10 XUMUU cOpMUpOBaHA HAa OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. Conep:kaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHATHN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0€ 53THU CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— ATOMHO-MOJICKYJIAPHOI'O YUCHHUSA KaK OCHOBBI BCCTO CCTCCTBO3HAHMUA,

— Ilepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOIO 3aKOHA
XUMUH,

— Y4YCHHA O CTPOCHHUHN aTOMaA U XUMHUYECKOM CBA3H,

— TpeACTaBlIeHUM 00 DJIEKTPOJUTUYECKOM AUCCOIMAlUM  BEUIECTB B
pacTBopax.

Teopernueckne 3HaHMS PACCMATPUBAIOTCA HA OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITONHS (GYHKIUA OOBSICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IMPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHU  CIOCOOCTBYET  (DOPMUPOBAHHIO
MIPEICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIpUPOAbI, LEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IIO3HAaHMS B Hayke. M3ydeHne Xumum NpPOUCXOAUT C NPUBJICUECHUEM



3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXalomuid MUpy,
«bnomorus. 5-7 kinaccel» u «dPus3uka. 7 Kiace.

[Ipy w3ydeHMM XUMUU TPOUCXOIUT (OPMHUPOBAHUE 3HAHWK OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (DOPMHPOBAHUHM CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUIHNX (PAaKTOB, MOHATHN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMHUYECKUX PEaKIui, B GOPMUPOBAHUU U PA3BUTUM TMO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUH B Y4YCOHO-TIO3HABATEIBHOM H  Yy4eOHO-MCCIIEAOBATEIBCKOM
JIeATEIIbHOCTH, OCBOCHHUM TIpaBWJI O€30IaCHOIO0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM JKU3HH.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs BAKHOE
3Ha4YEeHUE NMPUOOPEH TaKue LI, KaK:

- (bOpMHpOBaHI/Ie HHTCIUICKTYAJIbHO pa3BHTOﬁ JIMYHOCTH, rOTOBOM K

CaMOO6pa3OBaHI/IIO, COTPYAHHUYICCTBY, CaMOCTOATCIIbHOMY IIPUHATHUIO
pGHIGHI/If/'I, CIIOCOOHOM A1alITUPOBATHCA K 6I)ICTpO MCHAIOIIUMCS YCIIOBUAM KHU3HU,

— HalpaBJICHHOCTh ~ OOyYeHHMs] HAa  CUCTEMAaTHYeCKOe  MPHOOIIECHUE
oOy4Jarommxcsi K CaMOCTOSITEJIbHOW TO3HABATEIBLHON NIESITEIbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHne yClIOBUM, CIIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW MEATEIHLHOCTH, IMO3HAHUS W CAMOIO3HAHWS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHITMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JIESTSIBHOCTH,

— (bopmupoBanue oO0mEed  (QYHKIIMOHATBLHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YyMEHUH OOBSICHATh U OLEHHUBATh SIBJICHUS
OKpPYXAaIOIEr0o MHpa, MCIOJIb3ysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYECHHUU
XUMUHU, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHOM >XHU3HU U
TPYZIOBOU IE€ATENBHOCTH;

— opMupoBaHre y  OOy4YarOIIMXCS  T'YMAHUCTUYECKUX  OTHOIICHUH,
MOHMMAHUSl IIEHHOCTH XWUMUYECKUX 3HAHUW 711 BBIPAOOTKH HKOJOTHUUECKU
11eJ1eco00pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JAEATEILHOCTH B LEJSIX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAIOIIEU IPUPOLHOUN CPEBIL;



— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO |
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOWISI U HAMPABICHHOCTH TAJTBHEUIIIETO
oOy4eHus.

OO1iee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI M3YYEHUS XHMHM Ha YpPOBHE
OCHOBHOTO 001Iero obpasoBaHus, coctaBisieT B 9 kimacce — 34 gacoB (1 gaca B
HEJICITIO).

COJEP)KAHUE ObYUYEHUMA
BeiecTBo U XMMHUYecKasi peakus

[Tepuonuuecknii 3akoH. [leproanueckasl cuicteMa XUMUYECKHUX 3JIEMEHTOB /I.
N. MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOIICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalus, KaIbLUI U HX
COCIMHEHUI B COOTBETCTBUU C IIOJIO)KEHUEM 3JIeMEHTOB B I[lepunommueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUYECKOW CBA3U. THIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

KHaCCI/I(l)HKaL[I/I}I N HOMCHKJIATYpa HCOPIraHHMYCCKHX BCHICCTB. XHUMHYECKHE
CBOMCTBA BCHICCTB, OTHOCAINMUXCA K PA3JIMYHBIM KJIaCCaM HCOPTaHHMYCCKUX
COGI[I/IHGHI/If/'I, T'CHCTHYCCKAA CBA3b HCOPIraHNYCCKHUX BCHICCTB.

Knaccudukanmsa XuMHUeCKUX peakifil 0 pa3IMYHbIM MMPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEImIOBOMY 3 (deKTy, Mo
U3MEHEHHUIO CTETEeHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YpaBHEHUSL.

[Tonsitue o ckopoctu Xumuueckoud peakuuu. [loHarne 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M IeTePOTEHHBIX
peakuusx. [lonsatne o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMU,  JJIGKTPOHHBIM  OanaHc
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHOW ~ PEAKIIHH. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



TCOpI/IH C-)JIGKTpOJIPITH‘ICCKOﬁ AUCConuanm. SJIGKTpOHI/ITBI N HEOJICKTPOJIUTEI.
KaTI/IOHLI, aHUOHBI. MeXxaHu3M Jucconrannu BCUICCTB C PA3JIMYHBIMHU BHIAMU
XUMHUYECKOM cBs3U. CTeNneHb JUuCCconuralu. CunbHbIC U clTabbIe QJICKTPOJUTHI.

Peakuuu monHoro ooMeHa. Y cnoBusl MPOTEKAHUS PEAKIMI HOHHOTO OOMEHa,
NOJIHBIE M COKpAlIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMII W coJliel B CBETe TMPEACTABICHUNA 00 DIEKTPOIUTHUECKON
nuccounanuu. KauectBeHHble peakuiny Ha HOHBL. [IoHATHE O TMapOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPHCTALIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiHu
OT BO3JIEUCTBHS PpA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIECTB, MpOLECcca AUCCOLMALMK KHUCIOT, LIEIOYeHd U  CoJIed
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO  MAaTEpUaloB), IMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUs  peakuuidl  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIJEIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUl
(ropeHue, peakuuu pas3jioKEeHUs], COCIMHEHUs), PacClO3HABAaHUE HEOPraHUYECKUX
BEUIECTB C IIOMOIIBIO KA4YECTBEHHBIX pEakUuil Ha HMOHBI, pEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl B X CoeaANHCHUA

OOmast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (pU3NYeCKUue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaMU, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka 3meMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBoaOpo, CTpoeHue, (U3NUecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3MUeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MOMYYEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TPUPOJIC. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.



OO6mast xapaktepuctuka 3yeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
busnyeckue u xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KUCIOT M CHelupUYEcKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KAauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XuMHU4eCcKoe 3arpsi3HeHUE OKPYKAroIIe cpeibl COeTMHEHUIMHU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,
ayutoTpornHblie Moaudukanmuu (ochopa, GU3MUECKHEe M XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhochopras kuciora, GU3NIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaueCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka aeMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoa,  aIOTPOITHBIC
MOAU(UKAIIUM, PACIPOCTPAHEHHE B MpuUpojae, (U3MYECKHE U XUMHUUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3MYecKue W XWMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a r1i00aibHOTO TMOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuMeHeHuWe. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHavasbHBIE MOHATHSA 00 OPraHMYECKUX BEUIECTBAX KAK O COCTUHEHUSAX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, ININLEPHH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaloTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETUHEHUN.

Kpemnuii, ero Qusndeckue W XUMHUYECKHE CBOMCTBa, IOJy4YeHHUE U
npumeHenue. CoenuHeHHs KpemHHsT B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemaust (IV) u kpemaueBoi kuciore. CUIUKATBI, UX UCIOJH30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxkHeline CTpouTeIbHbIE MaTepHuasbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepUMeHm .

H3y4eHHEe 00pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOCHUE TTPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUecKHe M XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasamu  ceppl M €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJb30BAaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa IoJ JIeHCTBUEM
KOHLICHTPUPOBAHHON  CEPHOM  KHCJIOTHI, M3YYCHUE XHMHYECKUX CBOMICTB
pa30aBIEHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON PEaKuu Ha CyJb(aT-
WMOH W HaONIOJeHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3MUYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MOoTydeHuE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEICHHE
KauyeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-uoH U W3YUYCHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BOBMOXKHO  HCIIOJIb30BAHWE  BUJEOMATEPHUAIIOB), U3y4eHUE  MoAelen
KPUCTAIUIMYECKUX pemETOK anmasa, rpadura, (QymnepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUE, pacllO3HABaHUE U H3YUYECHUE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEJACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE I[PU3HAKOB MX IPOTEKAHUS, O3HAKOMIJICHUE C
IPOAYKIMEH CHJIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTaJuTbl M UX COCTUHEHUS.

MeTaiibl 1 UX COECIMHEHUS

OO01mmast XxapaKTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
UX TI0JIokeHuss B lleproanueckon cHUCTEME XMMHYECKHX 3JeMeHTOB /I,
N. MenpaeneeBa u ctpoeHust atomoB. CTpoeHHE METAILIOB. MeTannuueckas CBS3b
U METaJUIMYeCKas KpHUCTaUIMYecKass pemeéTka. JNEKTPOXUMHUYECKUN Pl
HaMnpspKeHU MetaiioB. u3znueckue U XUMHUECKHE CBOMCTBA MeTaiioB. OO0mue
CrocoObl TONy4eHUs: MeTaiioB. [loHATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounble MeTasuIbl: MOJIO)KEHUE B [lepuonmyeckor cucTteMe XUMHYECKUX
sanemeHntoB J[. . MeHnaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXKIACHHE B MPHUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1
TUAPOKCHUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUMN.

[[lenoyHo3eMenbHbIE METAUIbl MarHui W KaJlbLIMK: IIOJIO)KEHHE B
[Tepuoanueckout cucrteme xumuueckux siemMeHToB J[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJIeHHE B Npupoae. DU3NYECKNE U XUMUYECKUE CBOMCTBA MarHus
W Kajnplus. BakHeime coeauHeHHMs KajablMs (OKCHJI, THIPOKCHJ, COJIM).
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



AJIIOMUHUN: TI0J10’keHUE B [leproanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOEHHUE aToMa, HaxOXJIeHUE B Ipupone. duszndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
AJIIOMHUHHS.

Keneso: nonmoxenue B I[leppoandeckor cucreMe XMMHYECKUX 3JIEMEHTOB JI.
W. MenpneneeBa, CTpoeHHME aToMa, HAXOXIECHHWE B Ipupone. Puznueckue u
XUMHUYECKUE CBOMCTBA kenne3a. OKCUIbl, TuIpoKcU bl U cosn xenesa (11) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3laMd METaUIOB M CIUTABOB, HMX (HHU3UIECKUMU
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOIKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJIbIIUS W HATpPUS C BOJOW (BO3MOYKHO HWCIIOJIL30BAHUE BHICOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS Kelie3a B KUCIOPOJIEe
(BO3MOXXHO ~ HCIIOJB30BAHUE  BHUJICOMATEPUAIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEAKIM Ha MOHBI: MArHus, KaJIbIIMs, aJlOMUHUS, [UHKA, Keye3a
(IT) u xenesza (III), mequ (II), HaGnroAeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusi, Kajdus W Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
U THUAPOKCHU/IA IIMHKA, pEIIEHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkueunme
METaJUTBl U X COCTHHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u marepuanbl B NOBCEIHEBHOM »KM3HM 4YelloBeKa. bezomacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoip npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarolllel cpeabl (MpelaenbHas AOMyCTHMast
KOHIIeHTpalus Beuects, nainee — [1/IK). Ponb xuMun B pelieHN 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKcnepumernm:

u3yyeHre 0Opa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEpPHbIC
MaTepHabl).

Mesricnpeomemmnuwle céasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M NpH HM3y4EeHUM XUMUHA B 9 Kiacce
OCYILECTBIISIETCS 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATHM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.



OOmue ecTecTBEHHO-HAyUYHbIC TMOHITHS: HAay4HBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KIacCUPUKalUs, TEePUOJNIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJIEb, SIBICHHUE, MapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®usuka: Marepus, aToM, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
W30TOIBI, PAJUOAKTHUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUU 3apsj, HPOBOJIHHKHU,
HOJYIIPOBOJHUKHU, JIUAJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TeJO, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUIMYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorust: ¢orocunres, apixanwe, Omocdepa, 3KocHCTEMA, MUHEPAIbHBIC
yI00pEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCITUTATEIHLHOU JACATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMA POCCUMCKUMHU
COIMOKYJBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPHUHSATHIMH B
oOIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMATN3AIINN 00yUaIOIIUXCSI.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarOIIMXCA
PYKOBOJICTBOBATbCSI CUCTEMOM IO3WTHBHBIX LEHHOCTHBIX OPUEHTALMA W
pacIIMpEHUE OIIbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM UKCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS

IICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAyYHOMY HACIICJUIO, TIOHUMAaHUs 3HAYCHHWS XWMUYCCKOW HAYKH B JKU3HH
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIMEH O
MIEPEIOBBIX JOCTHIKECHUSX W OTKPBITUSAX MHPOBOH WM OTCUSCTBEHHOW XWMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rPakKAaHCKOT0 BOCITUTAHMSI:



NPEACTABICHUS] O COIMAIbHBIX HOPMax M MpaBUJaX MEXIMYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEAOBATEeIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce ATOW y4uyeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEJACHHWE M TOCTYNKH CBOUX TOBAPUILIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABJISIONIUE
OCHOBY [IJI1 TIOHUMAHUSI CYIIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJHOM CPEZIOM, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA ITOJYYCHUE HOBBIX 3HAHHUM I10
XUMHH, HEOOXOJUMBIC I OOBSICHEHHsS HaOJI0JIaeMbIX IPOIECCOB W SIBJICHUMH,
MO3HaBaTeIbHOM, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIIPAaBOYHOMU
JUTEPaTypOr, JOCTYIIHBIMH TEXHHYECKMMHU CpPEACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYCHHIO W II03HAHHWIO, JFOO03HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JESITSIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHs OOydYeHUs B
JTaJIbHEUIIICM;

4) popMHUPOBAHUS KYJIBTYPHbI 310POBbSI:

OCO3HAHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUU U
HETPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMMOCTH COOJIONIEHUs TPaBWUJI OE30MacHOCTH TPU  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U peabHOM KU3HMU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTUICCKOMY U3YUCHHIO Tpodeccrii U TpyJa pa3InyHOro Pojia,
yBaXEHUE K TPYAYy W pe3yibTaraMm TPYAOBOU NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW TIO XWUMHHU, OCO3HAHHBIA BBIOOP
WHUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,



yCHENTHON TPOo(heCCUOHATBFHON ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGeCcCHOHATBHOU Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

DKOJIOTHYECKU 1€1ecO00pa3HOe OTHOLIEHWE K NPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAHUS, [IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opasza KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(¢u3nyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HaHHE IIEHHOCTH COOJIIOACHMS
IpaBUJI OE30MIACHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTyallMsIX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CHIOCOOHOCTH TMPUMEHSTH 3HAHUS, MOJy4YaeMble MPH H3yYEHUU XUMUH, AJIS
penieHns 3a/1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHON CPEIOH, I TOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIIJIEHUs, YMEHUS PYKOBOJICTBOBATHCS UM B II03HABATEJILHOU,
KOMMYHUKATUBHOMN U COLMAJILHOM IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B coctaBe MeTanmpeaMETHBIX pE3yJNbTAaTOB BBIAEISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOopHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbIE
UCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAYYHOW KapTHHE MHUpPa, U YHUBEpCAIbHbIC yueOHbIE NEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISITHBHBIE), KOTOpble oOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO y4eOHOMH
JESITEIIbHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jiornueckue aeicTBUA:

YMEHHsI HCIOJIB30BAaTh IPUEMBI JIOTUYECKOTO MBILIJIEHUS IIPU OCBOCHUU
3HAHMI: PACKPBIBaTh CMBICI XWMHUYECKUX MOHATHHA (BBIIEIATH UX XapaKTEPHbIE
NPU3HAKH, YCTAaHABJIMBATh B3aHMOCBSI3b C IPYTMMHU MOHSATHUSIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX ()AaKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIUM,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU M3yUEHUS,
CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIAYKTUBHBIE, A€IyKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI M 3AKIIOYECHHS;



yMEHUE TPUMEHSITh B TMPOLECCEe TMO3HAHUS TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peakiuy — MpU PEIIeHUH Y4eOHO-TT03HABATENIbHBIX 33ja4, C yUETOM
ATUX MOJEIBHBIX IPEACTABICHUI BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKkye 1eCTBUSA.

YMEHHE HCIIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KA4E€CTBE WHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KauyeCTBE OCHOBBI i1 (POPMUPOBAHUS THIIOTE3BI IO
IIPOBEPKE NMPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUM;

NpUOOpETEHNE ONbITa 10 TUIAHUPOBAHHIO, OPTaHU3allMA W TPOBEIACHUIO
YUEHUYECKUX OJKCICPUMEHTOB, YMEHHME HaONIoJaTh 3a XOJOM TpoIiecca,
CaMOCTOSITEIIFHO TIPOTHO3UPOBATh €T0 Pe3yJbTaT, GOPMYyIUPOBATh OOOOIICHUS |
BBIBOJIBI 10 pPe3yJbTaTaM MPOBEAEHHOTO OIBITa, UCCICIOBAHMS, COCTABISATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aAHAJU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (GOPM MPEJCTaBICHUS, MOTydaeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH TMPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHUE TPUMEHSATh Pa3IMYHBIE METOJbI M 3alpOChl MPHU IMOUCKE M OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONINX JaHHBIX, HEOOXOIUMBIX JIsi BBITOJTHCHUS
y4eOHBIX U TO3HABATEIBHBIX 3a7a4 OMPEIeIEHHOTO TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCMOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATEIILHO BBIOMPATH ONTUMAITBHYIO (hOpMY TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOKHBIMU CXeMaMH, JuarpaMmamu,
apyrumu hopmMamu rpaduKu 1 BX KOMOWHAIUSMY,

YMEHUE HCIONb30BaTh W aHAIM3UPOBATH B Ipolecce ydyeOHOUW U
UCCJIEI0BATENLCKONW JEATEIbHOCTH UHPOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOLHOU
CPEBL.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUSA:



yMEHHUsI 3a/JaBaTh BOMPOCHl (B Xoie Auajgora W (WIM) JIHUCKYCCHUHU) IO
CYIIECTBY  OOCYXKTaeMoil  TeMbl, (QOPMYIUPOBATH CBOM  TPEIJIOKCHUSI
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOH 3a/1a4H;

YMEHHSI  TPEACTaBISATh  MOJYYEHHBIE  PE3yJibTaThl  IO3HABATEIbLHOU
JEATEIBHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pPE3YyJAbTATOB BBHIMOJTHEHUS XUMHUYECKOTO SKCIEpUMEHTa (JIabOpaTOPHOrO OIMBITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHMsSI Y4eOHOTO COTpPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEIIbHOM W MCCIIEOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIUX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00CyXJ1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHALUS
COBMECTHBIX JEHCTBUM, OMNPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

YMEHHUE CaMOCTOSITENIBHO OIPENEATh LU JEATEIIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATEJIbHBIX 33/a4, CaMOCTOSITEIbBHO COCTaBJSTh WIH KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IIOJIy4YEHHOTO DeE3yJbTaTa 3asBJICHHOW LIE€IH, YMEHUE
MCITIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJ/IBTATBI

B coctaBe mpeAMETHBIX pPE3yJIbTaTOB IO OCBOEHUIO 0053aTEIBHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JIaHHOW (eaepalbHON padodeil MporpaMMonu,
BBIJICISIFOT: OCBOEHHBIE OOYYarOIIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeWcTBUM, crnermuduuecKkue JId  TPEAMETHONM 001acTH  «XHUMHS», BB
JNESITEIbHOCTH 10  TOJYyYEHHWIO HOBOTO  3HAHMS, €ro HWHTEpHpeTalnH,
peoOpa30BaHUIO M IPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAITUSX.

K koHiry o0ydyeHus B 9 kjacce npeIMEeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHN: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO,
CJI0°KHO€E BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIICHD
OKHUCJICHHS, XUMUYECKas peaKIIsl, XUMUUIECKasi CBS3b, TETIIOBOU d(PeKT
peaKiuu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, DJIEKTPOIUTHI, HEATEKTPOIUTHI,
AIIEKTPOIUTHUIECKAS JUCCOIMAIINS, PEAKIIMK HOHHOTO OOMEHa, KaTalnu3aTop,
XUMHUUYECKOE paBHOBECHE, 00OpaTUMbIE U HEOOPATUMbIEC PEAKIIUH,



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTEND,
BOCCTAHOBUTENb, OKUCIIEHNUE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBA3b (KOBaJCHTHAs, HOHHAsI, METaJUIMUECcKas),
KpUCTAJUTNYECKask pEIETKA, KOPPO3HsI METAJIIOB, CILUIABBI, CKOPOCTh
XUMUYECKOU peaKluu, MpeaeiabHo AomyctuMmas konueHnTpamus [1/IK
BEILIECTBA;

WJUTEOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTABICHUS (JOPMYJI BEILIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONPENICNATh BAJIECHTHOCT U CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, NIPUHAIIEHKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAacCy COeUHEHUH N0 (popMyiaM, BUJT XUMUYECKOU CBS3H
(koBaJIeHTHAs!, HOHHAs, METAJUTMUECKasi) B HEOPraHMUECKUX COCTUHEHUSX,
3aps]l MOHA TI0 XUMUYECKOH hopMyrie, XapaKkTep Cpe/ibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKN
KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIci [lepuoanyeckoro 3akona /1. 1. Menneneesa u
JIEMOHCTPUPOBATh €r0 TOHMMAHHKE: ONKCHIBATh U XapaKTepU30BaTh
Tabnuunyto hopmy Ileproanueckoil CUCTEMbl XUMHUYECKUX 2JIEMEHTOB:
pasnuyaTh NOHATHS «TJIaBHas nojarpynmna (A-rpynmna)» u «no0ouHast
noarpynna (b-rpynmna)», Maibie 1 00JIbIIIME NEPUOJIBI, COOTHOCUTD
0003HaY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOAMYECKON TaOIHIIe, C YUCIOBBIMU
XapaKTePUCTUKAMH CTPOSHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3aps] sApa, o01ee YUCIIO IEKTPOHOB U paclpeesIeHUE UX 10
AIIEKTPOHHBIM CJI0sIM), OOBACHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MpeJIeNax MajbIX EPUOAOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(HUIIMPOBATH XUMUYECKUE IIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKHE peakiuu (10 YHUCITy U COCTaBY YYaCTBYIOIIUX B PEaKIUU
BEII[ECTB, M0 TETUIOBOMY (D (PEKTy, M0 U3MEHEHUIO CTEIIEHENH OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) O0IIKE U CHIEIU(DUIECKIE XUMUUECKHE
CBOMCTBA MPOCTHIX U CJIOKHBIX BELIECTB, MOJTBEPIK/asl ONMCAHKE
pUMepaMy MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX
XAMUYECKUX PEAKIINM;

COCTaBJISITh YPaBHEHUS 3JEKTPOJIUTUUECKON TUCCOLMALIMN KUCIIOT,
LIEJI0YEHN U COJICH, IOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO
oOMEeHa, ypaBHEHUS peaKUi, MOJTBEPKAAIOIINX CYIIIECTBOBAHHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3IUYHBIX KJIACCOB;

PaCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MO>KHOCTH MNPOTEKAHUS XUMUUECKUX TIPEBPALIEHUI B pa3IMUYHBIX
YCIIOBUSIX;



¢ BBIUUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTa 110 (OpMYJIe COSTUHEHNS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO
XUMUYECKON peaKinm;
« COOJIIOJATH MpaBHJiIA MOJIb30BAHUS XUMHUECKOM MOCYA0i 1 1a00paTOPHBIM
000pyZ0BaHUEM, a TAKXKE MpaBUiIa OOpAICHHS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSAMU TI0 BBIITOJIHEHHIO TAOOPaTOPHBIX
XUMHUYECKHX OIBITOB MO MOJIYYCHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkucIiioro rasa);
o TPOBOAMTDH PEAKIIUH, TOATBEPKAAIONINE KAUECTBEHHBIN COCTAB PA3INYHBIX
BEIIECTB: PACIO3HABATh OIMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOIUI-,
KapboHart-, pocdart-, cunmkaTt-, cyabhaT-, THAPOKCUA-UOHBI, KATHOHBI
aAMMOHUS Y MOHBI H3yUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;
e IPUMEHSATH OCHOBHBIE ONIEPALINY MBICIUTEIBHOMN 1€ATEIbHOCTU — aHAINU3 U
CUHTE3, CpaBHEHHUE, 000011IeHNE, CUCTEMAaTU3all1I0, BBISIBJICHUE TPUUNHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIsl U3YUYEHMsI CBOMCTB BEUIECTB U XMMHUECKUX
peakuuii, eCTeCTBEHHO-HAayUHbIE METO/IbI TIO3HAHUS — HAOIIOACHHE,
U3MEpPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIM U MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHUE

No
m\it

HanmenoBanue

KommnyectBo yacos

YPOKOB M T€M B
IIporpaMme

BCCT'O

KonTposnbhbie
paboThHI

[IpakTuueckue
paboThHI

DIIeKTPOHHBIE (tmdpoBbIe)
00pa3oBaTeNbHBIC PECYPCHI

Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe PeaKIUH

11

[ToBTOpEeHue
yri1yOJeHue 3HaHUH
OCHOBHBIX Pa3/IeI0B
Kypca 8 Kiacca

2

https://workprogram.edsoo.ru/

1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
XMMHYECKUX PEAKIU

https://workprogram.edsoo.ru/

1.3

DIeKTpoNIUTHYECKast
JIICCOIHAITHSL.
XUMHYECKHEe
peaKkuuu B pacTBOpax

https://workprogram.edsoo.ru/

1.4

Tect

1

https://workprogram.edsoo.ru/

Hroro no pasneny

7

Pa3nen 2. Hemeraiibl 1 UX

COCIMHCHUSA

2.1

OOmras
XapaKTepUCTUKA
XUMHUYECKUX
snmeMeHToB VIIA-
rpynmnsl. ['anorenst

4

https://workprogram.edsoo.ru/

2.2

O061mas
XapaKTePUCTHKA
XUMHNYCCKUX

https://workprogram.edsoo.ru/




251eMeHTOB VIA-
rpynisl. Cepa u eé
COEJIMHEHUS

2.3 | O6mas 3 https://workprogram.edsoo.ru/
XapaKTePUCTHKA
XUMHYECKHUX
3JIeMEHTOB V A-
rpymnmsl. A30T,
dochop u ux
COEIMHEHMS

2.4 | Obmas 2 https://workprogram.edsoo.ru/
XapaKTepUCTUKA
XAMUYCCKHUX
anmemenToB IVA-
TPYIIIIBL.

VYriepol u KpeMHU
M UX COCAUHCHUS

2.5 | Tecr 1 https://workprogram.edsoo.ru/
Hroro no pazneny 14

Pazgen 3. MeTaJJIbI M BX COCIUHEHUS

3.1 | O6mue cBoiicTBa 4 https://workprogram.edsoo.ru/
METAaILJIOB

3.2 | Baxneiimue 4 https://workprogram.edsoo.ru/
METaJUIbl U UX
COCAMHEHHUS
Hroro no pazneny 8 https://workprogram.edsoo.ru/

Paznea 4. Xumus u oKpy:kamomas cpeaa

4.1 | BemectBa u 2 https://workprogram.edsoo.ru/
Marepuaibl B )KU3HU
YyeJIoBeKa

4.2 | KorrponpHas pabora | 1 1 https://workprogram.edsoo.ru/
Wroro no pazneny 3 https://workprogram.edsoo.ru/
Pe3epBHOE Bpems 2 https://workprogram.edsoo.ru/
OBLIEE 34
KOJIMYECTBO
YACOB IIO
ITIPOIT'PAMME

[NOYPOUYHOE IIJTAHMUPOBAHUE

Tema ypoka KonmuecTBo yacoB Hata OnextponH | JIuct
Bceero | Kontponensie | Ilpaktuueckue | U3ydeHus | bIe PEKITUH
paboThI paboThI uudpoBeie
oOpazoBare
JIBHBIC
pecypebl
[ToBTOpEHUE U 1 https://wor
yriayOsieHue kprogram.e
3HAHUH OCHOBHBIX dsoo.ru/
pa3aenoB Kypca 8
KJjlacca
IToBTOpEHME M 1 https://wor




yriyoneHue
3HaHUI OCHOBHBIX
pas3zennoB Kypca 8
KJjlacca

kprogram.e
dsoo.ru/

3. OcHOBHEIE https://wor
3aKOHOMEPHOCTH kprogram.e
XHUMHYECKHUX dsoo.ru/
peakuuii

4, OcHOBHEBIE https://wor
3aKOHOMEPHOCTH kprogram.e
XHUMHYECKUX dsoo.ru/
peakuuii

5. DNeKTpoIUTUYECKa https://wor
s1 TUCCOLMAIIHS. kprogram.e
XHUMHUYECKHE dsoo.ru/
peakuuu B
pacTBopax

6. | DiuekTpoJuTHYECKa https://wor
ST IUCCOLMALIMS. kprogram.e
XUMHUYECKHE dsoo.ru/
peakiuu B
pacTBopax

7. Tect https://wor

kprogram.e
dsoo.ru/

8. Oo0mas https://wor
XapaKTepUCTUKa kprogram.e
XUMHAYECKUX dsoo.ru/
aniemeHToB VIIA-
rpynisl. ['anoressl

9. O6mas https://wor
XapaKTEePUCTHKA kprogram.e
XUMHUYECKUX dsoo.ru/
anemeHToB VIIA-
rpyninel. ['anoreHsl

10. | OOmias https://wor
XapaKTepUCTUKa kprogram.e
XUMHAYECKUX dsoo.ru/
aniemeHToB VIIA-
rpynmnsl. ['anoreHst

11. | OOwasa https://wor
XapaKTEePUCTHKA kprogram.e
XUMHUYECKUX dsoo.ru/
anemeHToB VIIA-
rpynusl. ["anorensl

12. | OOwasa https://wor
XapaKTEPUCTHKA kprogram.e
XUMHYECKHUX dsoo.ru/
anemeHToB VIIA-
rpynunsl. ["anorensl

13. | OOmasa https://wor

XapaKTepUCTHKA

kprogram.e




XAMHUYECKHUX
anemeHToB VIA-
rpynnsl. Cepa u eé€

dsoo.ru/

COCITMHECHHUS

14. | Obmas https://wor
XapaKTepUCTUKA kprogram.e
XHUMHYECKHUX dsoo.ru/
anemMeHToB VIA-
rpynnsl. Cepa u eé€
COCITMHECHHUS

15. | OOmas https://wor
XapaKTepUCTUKa kprogram.e
XHUMHYECKHUX dsoo.ru/
anemeHToB VIA-
rpynnsl. Cepa u eé€
COCTMHEHHUS

16. | OOmas https://wor
XapaKTepUCTUKa kprogram.e
XHUMHUYECKUX dsoo.ru/
asiemeHToB VIA-
rpynnsl. Cepa u eé€
COCTMHEHHUS

17. | OOmas https://wor
XapaKTepUCTUKa kprogram.e
XHUMHUYECKUX dsoo.ru/
3JieMeHTOB VA-
rpynmnsl. A30T,
dhocdop u ux
COCJIMHCHHUS

18. | OOwasa https://wor
XapaKTEePUCTHKA kprogram.e
XUMHUYECKUX dsoo.ru/
3JIeMeHTOB VA-
rpynisl. A30T,
dbochop n ux
COCJTMHEHHUS

19. | OOmasn https://wor
XapaKTepUCTUKa kprogram.e
XUMHAYECKUX dsoo.ru/
3JIeMeHTOB VA-
rpynmsl. A3oT,
dochop n ux
COCIMHEHHUS

20. | OOwag https://wor
XapaKTEePUCTHKA kprogram.e
XUMHUYECKUX dsoo.ru/
aneMenToB IVA-
IpYIIBL. YTIEpos
1 KPEMHHU U UX
COCIMHEHHS

21. | O6mas https://wor

XapPaKTCPUCTHUKA

kprogram.e




XUMHUYECKUX dsoo.ru/
anmemeHToB IVA-
IpyIIBL. YTIepos
Y KPEMHUM U UX
COCIMHCHUS
22. | Tect 1 https://wor
kprogram.e
dsoo.ru/
23. | OOwme cBOKUCTBA 1 https://wor
METAJIOB kprogram.e
dsoo.ru/
24. | OOmwme cBoiicTBa 1 https://wor
METaJI0B kprogram.e
dsoo.ru/
25. | OOmwme cBoiicTBa 1 https://wor
METaJI0B kprogram.e
dsoo.ru/
26. | OOmume cBOKUCTBA 1 https://wor
METaJI0B kprogram.e
dsoo.ru/
27. | Baxkuelimue 1 https://wor
METaJUIbl U UX kprogram.e
COCIUHEHUS dsoo.ru/
28. | Baxxneiue 1 https://wor
METAaJIbl U UX kprogram.e
COEIMHEHUS dsoo.ru/
29. | Baxueiimue 1 https://wor
METaJUIbl U UX kprogram.e
COCTMHEHUS dsoo.ru/
30. | Baxxueiue 1 https://wor
METAaJIbl U UX kprogram.e
COEIMHEHMS dsoo.ru/
31. | BemectBa u 1 https://wor
MaTepualibl B kprogram.e
JKM3HHU YeJIoBeKa dsoo.ru/
32. | BemecTtBa u 1 https://wor
MaTepuabl B kprogram.e
JKM3HHU Y€I0BEKa dsoo.ru/
33. | KoHTponbHas 1 https://wor
pabora kprogram.e
dsoo.ru/
34. | PesepBHOE Bpems 2
OO01ee komuecTBo | 34
4acoB I10
Mporpamme

YMK

1. Pynsutuc I'.E. Xumust: 8 ki1.: yue6. 1is ob1meo0pas3oBar.
VYupexnaenutt / I'.E. Pynzutuc, ®.I'. ®enpaman. — M.: [IpocBemienue.
2. Xumust: 8 KII.: 3JIEKTPOHHOE MIPUIIOKEHHE K YUCOHUKY.



3. Pymsutuc I'.E. Xumus: 9 ki1.: yue6. nis obmeodpaszonar.
Yupexnaenuti / I'.E. Pynzutuc, ®.I'. ®enpaman. — M.: [IpocBemieHue.

4. Xumust: 9 KI1.: SJIEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

5. INapaH.H. XumMus: 3a1auHUK ¢ «ITIOMOIIIHUKOMY: 8-9 Ki1acchl /
H.H. I'apa. — M.: [IpocBemieHue.

6. I'apaH.H. Xumus. Pa6oune nporpammel. [IpeameTHas nuHus

yueonukoB [.E. Pym3utuca, @.I'. ®enpamana. 8-9 knaccsl/ H.H. I'apa. — M.:
[Ipocsemenue.

7. PanmenkuitA.M. Xumusi: quIakTHIecKuii Matepuat: 8-9 ki. /
A.M. Pagenxuii. — M.: [IpocBenienue.

8. INapaH.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.
[Ipocsemenue.

9. INapaH.H. Xumus. Ypoku: 9 kn. / H.H. I'apa. — M.
[Ipoceuienue.



