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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe enepanbHOH pabdodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPENOJaBaHuUs y4eOHOTO npeaMeTa « XUuMUsH)
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii denepanuu.

[Iporpamma 1o xuMuu Na€T TPEACTaBICHUE O IIENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS MW PA3BUTUA OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBINBAET 00s3aTeNnbHOE peIMETHOE coJiep KaHue,
IpeIycCMaTpUBAET pACIPEICICHHE €ro IO KiaccaM M CTPYKTYpUPOBAHHUE 110
paznenaM M TeMaM MPOTPaMMbl IO XHMHUH, OINPENENseT KOJIWYECTBEHHBIE W
KaueCTBEHHbIEC XapaKTepUCTHKU CoZepKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM  y4eOHOro  mpoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a Takxke TPeOOBaHMM K
pe3yJibTaram 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH M3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENBbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHUN O MaTepUaATbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TJI00ATbHBIX
npo0eM yCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEeM 3I[paBOOXpaHEHUSI.

N3yueHne XuMuu:

CHOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEM  Uisi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 001IeH 1 (QYHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOpPMUpOBAHME MBINUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  y4eOHOM  JesTeNIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIIBHOU IeSITENHHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €AUHCTBO MPUPOAbI U YEIIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronnxcs;



croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
Hay4YHBIM 3HaHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHUE 00yJAIOLTUXCSI.

JlanHbie HampaBiieHUS B OOYYCHHH XUMHH OOCCICYMBAIOTCS CHEIU(PUKON
COICp)KaHUsl  y4yeOHOTO  TpeAMETa, KOTOpBbIM  SIBISIETCS  IEJarorMuecKu
aIaNTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTrO 00111er0 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSITUN
OpraHUYeCKON XUMUMU.

CrpykTypa copepKaHus MPOrpaMMbl MO XMMUU CPOpPMUpOBaAHA HAa OCHOBE
CHUCTEMHOro mnojxoja k e€ mzyudeHuro. ColepxaHue CKJIAbIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 TPHUHIIUILY
MIOCJIEI0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMW CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHUYECKON IHUCCOIMAllMd BEIIECTB B
pacTBopax.

Teoperndeckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyroMy, BBITIOJNHSS (QYHKIMKM OOBACHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJyYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XHUMHH  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJIEHNUS] O XMMUAYECKON COCTABJISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HaHMA W3 pPaHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buomorus. 57 kmacce» u «dusnka. 7 Kinacey.

[lpn w3yyeHWHM XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATeIbHOCTU YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaKHEUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUCCKHUX IOJIOKCHHM,
JOCTYIHBIX 00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM I[I0O3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHUH B YYEOHO-TIO3HABATEILHOM M y4eOHO-HCCIIEIOBATEIHCKON
NESATETPHOCTH, OCBOCHHMHM TIPaBWJI OE30MacHOTO OOpaIlleHWs C BEIIeCTBAMH B
MTOBCETHEBHOM KU3HHU.

[Tpn m3ydeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUsS Ba)KHOE
3HauYEHUE MPUOOPENH TaKue 1eNIH, KaK:

— (QopMupoBaHUE HHTEINIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOoO0Opa30BaHMI0, COTPYJHUYECTBY, CAMOCTOSATEIILHOMY MPUHSITHIO PEUICHUN,
CIIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHHss Ha CHCTEeMaTH4ecKoe MpuoOIleHue
oOyyJaronmxcsi K CaMOCTOATENbHON I103HABATEIIbHOW JIE€ATENIbHOCTH, HAy4YHBIM
MeTOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHBAIUI0O M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyUaIOITUMUCS
OMbITa PA3HOOOPA3HON MESTENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIMM), UMEIOIIUX YHUBEpPCAIbHOE 3HAUYCHUE IS
Pa3IUYHBIX BUJIOB JEATEIbHOCTH;

— ((dopmupoBanune oO0mEelH (QYHKIMOHATFHON W  €CTeCTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHATH U OICHUBATH SBJICHUS
OKpY>KarolllEro Mupa, UCIOJIb3ys 3HAHHUS U OMBIT, MOJYYEHHBIE NPU H3YYEHUU
XUMUH, TPUMEHSATh HMX MPU pPEHIeHWH MPoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM JIEATEIBHOCTH;

— ¢opmupoBaHHe y OOydYalOIMXCA T'YMAHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH IKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHMs CBOETO 370POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTpPOJIIO M
CaMOBOCTIIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpouiisi M HAMPABICHHOCTH JajJbHEHIIETO
00yueHus.

OO0miee 4YKMCIIO 4YacoB, OTBEAEHHBIX JJIsI HM3Y4YEHUS XUMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanmsi, coctapiseT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. DuU3MUECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BellecTB. [loHsAiTHE O MeTojax Mo3HAHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pazaeneHus: cMeceil.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHUE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpoCThie U CIIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKkoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAasE aTOMHas —Macca.
OTHOCHUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COCAMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoauyecTsa,
Macchl W 4YHCla CTPYKTYPHBIX €IMHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMHUUECKasl peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHHsSI MacChl BEIECTB. XMUMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMHUYECKUX peaKIHil (COeAMHEHUS, pa3JIOKEHUS, 3aMEeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i, mpaBuiiaMu pabOThl B Ja0OpaTOpUU U
npuémMamMu 00palleHus ¢ JIabopaToOpHbIM O00OPYOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCALMSI BOJBI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICMCTBUE MeJia C KUCIOTOW) SBICHUM, HAOMIOACHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasliokKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCHUIA
menu (IT) mpu HarpeBanum, B3auMoJIeCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB Pa3CIICHHUs] CMECEil: C TOMOIIBI0 MarHuTa, (PrIbTpOBaHUE,
BbITIApUBAHUE, JUCTHILIAIMSA, XpoMaTorpadus, MpoBEJCHNE OUYNCTKH MOBAPEHHON
colv, HaONIOJEHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHWS MAacCChl, CO3JaHUE MOJeJeld MOJEeKyJ
(ILIapOCTEPHKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kuciopoa — 3J1€MEHT U MPOCTOE
BemiecTBO. Haxoknenue kucimopoga B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHS] KUCTopoAa B J1abopaTopuud W TPOMBIINUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIA.

TennoBoit 3p(dEeKT XUMHUYECKOW peakluud, TEPMOXMMUYECKHUE YpaBHEHUS,
DK30- W SHAOTEPMHUYECKUE pEAKUHMHU. TOIIMBO: Yrojlb M METAaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, (U3MYECKHEe M XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conm.

MosipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHCHHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelsib. PacTBOpEI.
HacellieHHBIE M HEHACBIMIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PACTBOpE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUpPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHuit. Oxcuabl. Kiraccuduxanuys
OKCHUJIOB:  cojieoOpasytomie  (OCHOBHBIE, KHCIOTHBIC, aM(pOTepHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcugoB. Pu3nyeckue U XUMHUUYECKHUE
CBOWCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Kimaccudukanmst ocHOBaHWM: METOYM © HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Pu3znueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lorydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHue KUCIor.

Conu. Homenknarypa cosieil. @u3n4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[Tosmyuenue coiieit.

['eneTnueckas CBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPEJEIICHUE COJEP)KAHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOpPOJAa, HAOJII0EeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIIOBUS BO3HUKHOBECHHUS U
MpeKpalleHus TopeHus (Mo)Kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OTHCAaHUE WX CBOWMCTB, TMOJydYeHHE, COOWMpaHUE, PACMO3HABAHWE W W3YUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojieicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HMCIOJIb30BaHUE BUAEOMATEPHUAIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAacCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJUIaMHU
(HaTpyieM ©  KaJibllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJIOBaHME O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT U LIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHCIOTHI,
KHCIIOT C METajulaMH, PEaKUUW HEUTPpAIN3ALUH, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIBHBIX 3a1ad II0 TeMe «BakHeWlluMe KiacChl HEOPraHWYECKHUX
COEIMHEHUI).

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromoB. XHMHYECKasi CBAA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHBIE PEAKIMHU

IlepBble MOMBITKHM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsiTHE O
IpyNNax CXOJHBIX DJJEMEHTOB (ILUEJIOYHBIE U IIEJIOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUBI.

[Tepnonnueckuii 3akoH. [leppoanyueckas cucrema XMMHYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa.  KopoTkomepuosnHas W JJIUHHONEpUOAHAs  (QOpMbI
Ilepronnueckon cucremsl xumMmudeckux nnemeHToB JI. M. Menneneesa. Ilepuonaer
u rpynnbl. DHU3NYECKUH CMBICH IOPSAAKOBOTO HOMEpPA, HOMEPOB INEPUONA U
IPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
JJIIEKTPOHHBIX ~ 000JI04eK aTroMoB nepBbIX 20 XMMHMYECKHUX  3JIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 ero MojoxeHuro B Ilepnoanueckon cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOAaM.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Hayku U npaktukd. [[. M. MenneneeB — yd€HbIi U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBasieHTHas (moJisipHass MW HENOJSIpHas) CBS3b.
DIIEeKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponieccel okucneHns U BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHUCTBUE
IMAPOKCUAA ILMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiuy pa3ioKeHHsI, COCUHEHU).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS 4YE€pe3 HCIOJIb30BAHHE Kak OOIIMX €CTECTBEHHO-HAay4YHbIX
NOHATUH, TaK U MOHITHUH, SBISIOIUXCS CUCTEMHBIMH JJIs OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIH (DAaKT, TMIIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KiaccuduKamms, TMEepUOJUIHOCTh, HAOJIOJICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duzuka: MaTepusi, aToM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PaJHMOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUN 3apsisi, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3NYECKUE BEINYUHBI, €TUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl1, ComnHIIe.

buomnorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOJBbI,
10JIE3HBIE NCKOIIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKIUsA

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kallhsd, KaJIbLMs M HX
COCAMHEHUM B COOTBETCTBHUM C IIOJIOXKEHUEM JJIEMEHTOB B Ilepmoamyeckon
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelIeCTBA: BHJbI XMMHUYECKOW CBS3M. THIBI KPUCTATUITMYECKUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3Iu4HbBIM KJIaccaM HEOPraHHYECKHX
COEIMHEHM, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUECKUX PEAKINI MO pa3IMuHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(¢eKTy, IMo
U3MEHEHUIO CTETEHEH OKMCICHUS XMMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U IeTepOTreHHBIX
peakumsx. Ilonstue o karamuse. [lonsaTue o xumuyeckoM paBHoBecuu. MakTopsl,
BIUSIOIIME HAa CKOPOCTh XHWMHYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  JJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIIBHOM ~ pEaKIUu. CocraBnenue  ypaBHEHUH



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCHOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONUTHIECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHel. MexaHu3M AuCCOLMAlWK BELIECTB C PA3JIMYHBIMU BUAAMHU
xuMuueckoil cBsa3u. Crenens qucconuan. CUibHbIE U CTA0bI€ SJIEKTPOJIUTHI.

Peakiuu nonnoro o6mMeHa. Y cioBusi MpOTEKaHUS PEAKIMd HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMM W cCcoOJell B CBET€ MPEICTAaBICHUNA OO0 BIEKTPOJIUTUYECKOU
nucconuannu. KauectBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BELIECTB — METAJUIOB M HeMeTauloB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJmopuga HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBHUS PA3NHYHBIX (PAKTOPOB, HCCICIOBAHHUE DJICKTPOIPOBOIHOCTH
pacTBOPOB BELIECTB, MPOLECCa AUCCOUMALMUA KHUCJIOT, WIEJI04Yed U COJeHr
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpHANIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBaHme oOcangka, BBIJICIICHHE Ta3a, O0Opa30BaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakuu pa3ioKeHUs, COEIUHEHHs), pacCllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KA4YECTBEHHBIX pPEAKIUid Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OOmas xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJOpa
(B3aMMO/ICICTBUE C MeETaJUlaMHM, HeMeTajulaMH, IIeJioYyaMu). XJIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpuMeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OPraHu3M uYejloBeKa. BakHeillme XJIOpUAbl U HX
Hax0>XJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 3mneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbI€ CTENeHW OkucieHus. CTpoeHue U (PU3MYECKHUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINN KUCIOPOIa
U cepel. XuMudeckue cBoicTBa cepbl. CepoBOmOPOJ, CTpoeHHEe, HU3HUYECKUE U
XuMH4Yeckue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kucioTa, (uU3MUECKUEe W XUMHUYECKHE CBOMcTBa (00IIHMe Kak
MPEICTaBUTENA Kjacca KHCIOT W chenupuieckne). XUMHUYECKHE pPEaKIuHu,
JeXale B OCHOBE MMPOMBIIUIEHHOTO CHOco0a TMOJy4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOThl. COMM CEpHOW KUCIIOThI, KAUECTBEHHAs pEaKLMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUN B TPHpPOAC. XUMHUYECKOE
3arpsi3HEHUE OKPY’XKAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JIOXKH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacOHpOCTPaHEHHE B MPUPO/IE,
busnueckre u XuMHIeCcKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3nyueckre U XUMUYECKHUEe CBOMCTBA, MoJydeHue u npumeHeHue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XUMHUYCCKUE
CBOMCTBa (00mMe Kak TMPEACTABUTENsl Kiacca KUCIOT M CHEIU(pUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yao0peHuil. XuMuyeckoe 3arps3HeHre OKPYIKarolle cpelibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHHWE Bo3AyXa, MO4YBbI M BoaoémoB). docdop,
aioTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue GpocdaroB B Ka4eCTBE MUHEPATBHBIX YI00pESHUIA.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKUCICHHS.  YTIEpOJd,  aJUIOTPOIIHbIC
MOMU(UKAIINKA, PACHPOCTpaHEHUE B TpupoAe, (u3mdeckne W XUMHUYECKUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriaepona B npupone. OKCuabl yriiepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJIEHUS KIMMAarTa, MHapHUKOBBIN
addexr. YronpHas Kuciaora v €€ coyv, uX (PU3NYECKHe U XUMHYECKHUE CBOICTBA,
nojiydeHue W mnpumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHAUANTEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHbie HMCTOYHUKU YIJIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJib B OBITY M MPOMBILIIECHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U uX
poJii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHWYECKUX COCTMHECHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IMOJyYCHHE W
npumenenue. CoequHeHuss KpeMHus B mpupone. OOumue mnpeacraBiieHus 00
okcune kpemuusi (IV) u kpemuueBoir kucinore. CWIMKAThl, X UCIOJIL30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHelilne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *eje300eToH. [IpobiemMbr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuyeckuii IKCnepumenm:

U3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKINil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHUsSI, OMBITHI, OTpaKalIMKUe (PU3NYECKHUE W XHWMHUUYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
O3HAKOMJIEHWE C O0Opa3naM XJIOPUIOB (TajJOT€HHIOB), O3HAKOMJICHHE C
obpasilamMmu  ceppl U €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HAOIIOICHHE TIpoliecca OOyTrIuBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHUYECKHX CBOICTB
pa30aBiIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdart-
MOH W HaOIIOJICHHE Mpu3Haka €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W WX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX ya0OpeHul, MmoaydeHue,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBOMCTB aMMHaka, IPOBEICHUE
KAUEeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GochaT-uOH U U3yUEeHHE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO WCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIeIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, dyiiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydyeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJICHUE KaueCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE IMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenre HeMETAJUIBI U UX COCTMHECHUS.

MeTajibl 4 MX cOeIMHEHU S

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuueckux snemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTramndeckasl CBsi3b U
METaJUTMYECKasl ~ KpUCTa/UIMUecKass  pemerka.  DJICKTPOXUMUYECKUN Pl
HarpsbKeHu MetamuioB. Ou3znueckue U XMMHUUYECKUE CBOMCTBAa MeTaiuioB. OO0mue
crnocoObl ToyyeHus: MeTawioB. [loHSATHE O KOppO3UM METalIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynsie MeTaibl: noyiokeHue B Ilepronnueckoil cucTeMe XUMHUYECKUX
sanemeHToB [l. . MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXKJIECHUE B IPUPOJE.
dusnyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIsl u



TUOPOKCUABl HaTpus MW Kanusa. [IpuMeHeHuWe IIeNOYHBIX METAUIOB MW UX
COEIMHEHUMN.

[IlenouyHoO3eMeNbHBIE METaIbl MarHui M KaJdblUMK: IOJOXKCHUE B
[lepnognyeckol cucreme xumMudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XUMHYECKHE CBOMCTBA MarHus
U Kanpliua. BaxHeimme coeauHEHHS Kaiblus (OKCUJ, THUIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMHHUNA: TI0JI0)KeHUE B [leproinueckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTromMa, HaxoKIE€HHE B npupone. Pu3ndecKue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHIA
AIIFOMHUHUSL.

Kemneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 31EMEHTOB [1.
N. MenneneeBa, CTpOEHHME aToMa, HAaXOXKJAE€HUE B npupoac. dPusnyeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U con kenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJTYyYECHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJIEHHWE ¢ oO0pa3llaMud METAJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMHU, U3YUYEHHUE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbLIMS W HATpusi C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCIIEOBAHUE CBOMCTB KECTKOW BOJIBI, MpOLIECCa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJbLHs, AJITIOMUHUS, [IMHKA, JKEJIe3a
(I1) u xenesa (III), mequ (1), HabnrogeHNE U OMUCAHUE TPOIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpusl, Kajdus W Kajlblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METAJUIBI U KX COCTUHECHUSY.

XuMuS M OKPYXKAOLIAA cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW MKW3HU 4eloBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XMMHUYECKUX 0KOraX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpeibl (MpeaenabHasi I0MmyCcTUMast
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Poiap XxumMuu B pemieHun 3KOJIOrMYeCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepuaibl).

Mescnpeomemmnoie ceasu



Peanuszanuss MeXnpeIMETHBIX CBs3ed NpU HM3yYeHUM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYUYHBIX
NOHATUN, TaK U TOHSATUH, SIBISIFOIIUXCS CUCTEMHBIMHU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAay4HbIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCupuKauus, MEpPUOJUYHOCTh, HAOIIOIACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, IMAPHUKOBBIN
3 deKT, TEXHOTIOTHsI, MaTEPUAIIBI.

dusmka: Martepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsiji, NPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAJIINYECKAs
peméTka, CIiaBbl, (U3MYECKHUE BEIUYUHBI, €IUHUIBI U3MEPEHHs, KOCMHUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dortocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHbIE MOPOBbI,
M0JIE3HBIE UCKOIIAeMbI€, TOIIJIMBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOlecTBe MpaBWIaMd W HOPMaMH TOBEICHHS U CIOCOOCTBYIOT TMpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COMATU3AIUU O0YHAOITUXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEIu0, TOHMMAaHUSI 3HAUYCHHUS XUMHUUYECKONW HAayKu B >KHU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIaJETh JOCTOBEPHOW HMH(pOpmanuen o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYruxX  BHAAX
NEeSTeNbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIBHBIX 3aJ]]a4, BBIMIOJIHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB, CO3J]aHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIIM B TIPOIECCE OTOW YyYEeOHOW NEATeITbHOCTH, TOTOBHOCTHU
OIIECHMBAaTh CBOE TIOBEJECHHE U TMIOCTYIIKM CBOMX TOBAapHIIE C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 IO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKON pEakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJII TIOHUMaHHUS CYIIHOCTHM HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBS3SX YEJIIOBEKA C
IIPUPOTHOM CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIC IS OOBSICHCHHUS HAOJI0JMaeMBIX IPOIECCOB M SBIICHHM,
M03HABATENbHON, MH(DOPMAIIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATYPOr, JIOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HWCCIENOBATEIHCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNPABICHHOCTH W YPOBHS OOy4YEHHS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0O€30MacHOCTH TIpU  OOpallleHun ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCHHIO TTpodeccuii U Tpy1a pa3IndHOTO POJIa,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOM JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BBIOOP
WHJIMBUAYAJLHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(dheCCHOHATBHON JASSTENHPHOCTA M Pa3BUTHS HEOOXOAUMBIX YMCHHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPO(HEeCCHOHATBHOM CpeIe;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIC KaK HCTOUHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 30pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYallUsX,
YIPOXKAIOIIKNX 3J0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4yaeMble MPU WU3YUYCHUH XUMUHU, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, IS TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJOOATBHOIO  XapakTepa
SKOJIOTMYECKUX MTPOOJeM M MyTeW HMX PEIICHUS MOCPEICTBOM METOJOB XHUMMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUSI MHUPOBO33PEHHUs OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHSs,
TPUHITAT, TUTIOTE3a, (HAaKT, CHCTEMa, MPOIIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEeIMETax W TMO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 ATUX MNPeaAMETOB (HOPMHUPOBATH IMPEACTABICHUE O LEIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC y4eOHbIE NeUCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBM:

YMEHHUSI HKCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBILIIIEHUS IPU OCBOCHHHU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEPHbIC
MpPU3HAKH, yCTaHABIMUBATh B3aUMOCBSI3b C JPYTUMHU MOHSTUSMH), HUCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMKM XUMUYECKUX BEIIECTB M XMMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKIEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHUH),
Jie7aTh BBIBOJIBI M 3aKIIOYEHUS;

YMEHHUE TMPUMEHSATh B TMPOLECCEe NO3HAHMS MNOHATUSA (IIPEAMETHBIE M
MeTarnpeJMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTAa), XUMHUYeckas ¢opMyna W ypaBHEHUE
XUMUYECKON peaklui — MNpHU PelIeHUH Yu4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YYETOM
ATUX MOJEIbHBIX MPEICTABICHHUI BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKU W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKluid,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaEeMbIX MTPOIECCAX U SIBIICHUSIX.

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KA4€CTBE MHCTPYMEHTA
MO3HAHHUA, a TaKXKe B KayecTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
YYEHHMUECKHX JKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IIpoIliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €0 Pe3ysbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MpE/CTaBICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO HH(DOPMAITHIO;



yMEHUE TPUMEHSATh Pa3Iu4yHble METOAbl U 3alpPOCHl MPU TOUCKE W O0TOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBIMOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THIIA, MPUOOPETCHHUE OTbITAa B
0o0JacTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTHBHOTO MCIIOJIb30BAHUS PA3TMYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSATENILHO BHIOMPATh ONTUMAIBHYIO (JOpMY MpeCcTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh peIllaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, Jharpammamu,
Opyrumu ¢popmamu rpadvKi 1 UX KOMOUHAIUSMU;

YMEHHE WCIOJb30BaTh M AaHAIU3UPOBATh B IIpolecce Y4YeOHOH W
UCCIIeIOBATEILCKON JEATENHHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHUE OKpYXaloled NpUpOAHON
Cpelpbl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora v (WJIH) JIUCKYCCHUHU) IO
CylecTBy  oOcyxnaemMoll  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

YMEHHSI ~ TPEACTABIATh  TOJY4YEHHBIE  PE3yNbTaThl  TO3HABATEIHHOM
NESTETPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAIUIO
pe3yJIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO J3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTpYyJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABaTEIbHOM M HMCCIIEJIOBATETICKOM  JEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unuid (00Cy X aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICHCTBUM, OINpEICICHHEe KpPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE NeCTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh LENH NEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIbHOCTh, BBIOUpATh Hanbosee d3(pPEeKTUBHBIC CIIOCOOBI pelieHUs YUYeOHbIX U
MO3HABaTEeNbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pE3yJbTaTa 3asBICHHOW 1€, YMEHUE
UCII0JIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDI

B cocraBe mpeaMETHBIX pe3yJdbTAaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (denepanbHO paboyeil mporpaMMon,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUSA, YMEHUS U CIOCOOBI



JNeCcTBUH, crenuuUecKue Id TpeaMETHOH o0nacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH [0  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa30BaHUI0 U MTPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMCHUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEIIECTBO, CJIOAKHOE BEUIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOHAsS), BAJIGCHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHUYECKas peakius, KiacCuuKalus peakuuid: peakiuu
COCMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEAKINU
oOMeHa, 3K30- ¥ SHJOTCPMHUUYECKHIE PEAKIINH, TEIIOBOU A((EKT peakiunm,
AIpO aToMa, HJIEKTPOHHBINA CIIOM aroma, aToMHas OpOuTalb, PaaNyC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJCHTHAsl CBS3b,
VMOHHAs CBSI3b, UOH, KAaTHOH, aHMOH, PAaCcTBOp, MAacCOBas JOJSl BEIIECTBA
(IpolLieHTHas! KOHILIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX TOHSATUUA U
MPUMEHSThH 3TU NOHATHUS IPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUIH;

e HCIOJBb30BAaTh XHWMHUYECKYIO CHUMBOJMKY [UIsI COCTaBJICHHS (HOpMyI
BELIECTB U YPABHEHUN XMUMUUYECKUX PEAKLIHM;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHCHHUSIX,
CTENIEHb  OKHCIEHHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEOUHEHHN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHus B I[lepuoaumueckoin cucreme,
3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e ONHUCHIBATH W XapaKTepu3oBaTh TaOMM4HYIO ¢opmy Ilepuomnyueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpymnma)», Maneie u
OOJIbIlIE TEPHUOJbI, COOTHOCUTh OO0O3HAUEHMs, KOTOPhIE HUMEIOTCA B
tabaune «llepmomnueckass cucTeMa XHMHYECKHX diemeHToB J[. U
MeHnieneeBay C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee YUCIO IJIEKTPOHOB
U pacrpeiesieHle UX MO JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTAaBYy YYacCTBYIOIIMX B PEAKIUU
BEIIECTB, TI0 TeTIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJITBEPXkAasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX IMPEBpALCHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHYECKOTO JJeMeHTa 1o Qopmylie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIUK;

MPUMEHSTH OCHOBHBIE ONEpPALUU MBICIUTEIBHON JIEATEIbHOCTH — aHaJINU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHre, CUCTeMaTU3aluio, Kiaccudukaruio,
BBISIBJICHUE TMPUYUHHO-CIECACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
NMO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJEIHPOBAHUE, JKCIEPUMEHT
(peasbHBINM U MBICIICHHBIN);

CJIEIOBaTh  MPABWIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYAOM U
nabopaTopHbIM 000pYy/IOBaHHWEM, a TakXKe TMpaBWiIaM OOpamieHust C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO M COOUpPaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCIHEPUMEHTHl MO
pacIiO3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U JPYTHUe).

K koHIy oOydenus B 9 Kj1acce npeIMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX MOHATHM: XWMHWYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKkiusi, XUMUYECKas CBA3b, TEIIOBOU 3P (PeKT
peakiuu, MOJb,  MOJSIPHBIM  00BEM,  PAcTBOp,  AJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMUA, PEAKLIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHue, oOOpaTUMble H



HEeoOpaTUMbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJIEHUE,
ajutoTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTANIMYECKass pemerka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeaebHO JOMyCTUMAas
koHueHtpamusa [I/IK BemecTsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHN U
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
WCIIOJIB30BATh XUMUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHS (HOPMYJI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeNeNnéHHOMY KJacCy CO€IUWHEHUW 1o (opmyiaM, BHUA XHUMHYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTAITMYECKOU
PELIETKNA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyarth MOHATUS «rjaBHasg noarpynmna (A-rpynmna)» M «mnobodyHas
noarpynmna (b-rpynna)», manble u OOJbIIME MEPUOAbI, COOTHOCUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AIIEMEHTOB (CoCTaB M 3apsa  sApa, oOIlee YUCIO DIEKTPOHOB U
pacrpefielieHue HMX 1O JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUMN B
npejenax MajblX NEPUOJOB U TIaBHBIX MOATPYII C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUuu
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTEMEHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOMME W CHenu(PUUIecKue XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl OIMKHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJSAITb YPAaBHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMII HOHHOTO



oOMeHa, YpaBHCHHS pPCaKIUd, IOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKIUH
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHYECKHX IMPEBPAMICHUN B Pa3IMIHBIX
YCIIOBUSIX;

BBIYKCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaAKITHH;

coOONIOaTh  MpaBWiIa  [OJIB30BAHHUS ~ XUMHUYECKOW  MOCYIOM U
7a00paToOpHbIM  O0OpYJIOBAaHMEM, a TaKXke INpaBuja oOpalieHus ¢
BCIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH I10  BBITOJIHCHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYYCHHUI0O W COOUPAHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

IPOBOAMWTH  PCAKIUH, IOATBEPXKAAIOIINEG  KAYSCTBECHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OIMBITHBIM IYTEM XJIOPHI-, OPOMH/I-,
nonua-, kKapOoHat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHBl AMMOHHUS M MOHBI W3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIINC B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

INPUMEHSATH OCHOBHBIC ONEpAIMU MBICIUTEILHOW JEATEIbHOCTH — aHAU3
W CHUHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMAaTHU3aIIO, BBISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3CH — JJIi U3YyYCHHUs CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIMid, eCTECTBEHHO-HAYyYHBIE METOAbl TO3HAHWS —
HaOIO/IeHNE, W3MEPEeHHEe, MOJCITUPOBAHUE, IKCIEPUMEHT (peajbHBId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA

1.1

1.2

HaumenoBaHue pa3iesioB u

TeM MpPorpaMMbl

Xumus — BaykHas 00J1acThb

€CTCCTBO3HAHHUA U

IIPaKTUYECKOU JEeATEIbHOCTH

YCJIOBCKaA

BeiectBa 1 XuMudeckue
peaknuun

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

15

20

KoHnTpoibHbIe
padoThI

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

2.1

2.2

23

24

Bosnyx. Kucnopon. Ilonarue

00 okcumax

Bonopoa.llonsitue o kucnorax

" COJIIX

Bona. PactBopsl. [Torstue 06

OCHOBAHHAX

OCHOBHBIE KJIACCHI

HEOPraHWYECKUX COCIUHEHUI

Htoro no pazneny

6

11

30

IIpakTHYeckue
padoThl

JuiekTpOoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

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

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢c

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

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu


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

[lepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema

31 XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.

3.2 OKHUCIUTETBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

15

68

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

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

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

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



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

9 KIIACC

Ne i/

Pazpea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHUYeCKHE peakuuu

[ToBTOpeHue u yriayOneHne 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

9J'IeKTpOJ'II/ITI/I‘IeCKaH Auccouuanus.
XUMHYECKHE pcaknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

23

24

HemeTanabl 1 UX coeTMHEHUS

OO0m1as XxapaKTepUCTUKa XUMHUUECKUX
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTeprucTHKa XUMUIECKUX
aneMmeHToB VIA-rpynnsl. Cepa u eé€
COEIMHEHUs

061_]_[8.5[ XAPaAKTCPUCTHKA XUMHUYCCKUX

aneMeHTOB VA-rpynisl. A30T, pochop 1 ux

COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX

aneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHUH U UX COCAUHECHUS

Uroro no pazgeny

KoanuecTBo 4yacoB

Beero KonTpoJabusbie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxueiinme MeTaymibl U UX COSTUHEHUS

Uroro no pazgeny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BeniecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne
wn Tema ypoka

[Ipenmer xumuu. Ponp xumun
B JKW3HM 4esioBeKa. Tena u
BEIIECTBA

ITonsatue o MCTOJaX IIO3HAaHHUA
B XUMHHU

[IpakTrueckas padora Ne 1
«IIpaBuma paboThl B
1ab0paToOpUu ¥ MPUEMBI
oOpaitieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM)

YucTeie BelecTBa U CMECH.
Crioco0wl pazaeneHus: cmecei

[IpakTuueckas pabora Ne 2
«Paznenenue cmeceii (Ha
IIPUMEPE OUYUCTKH ITOBAPEHHON
COJIN)»

ATOMBI U MOJIEKYJIBI

XUMUYECKHUE DIIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMUYECKUX
9JIEMEHTOB

KoanuyecTBO 4acoB

Bcero

Kontpo
JbHBIE
padoThbI

pakTnu
ecKue
padoThI

JarTa usyyenus

8A

05.09.

2024

07.09.

2024

12.09.

2024

14.09.

2024

19.09.

2024

21.09.

2024

26.09.

2024

86

02.09.
2024

06.09.2
024

09.09.2
024

13.09.1
014

16.09.2
024

20.09.2
024

23.09.2
024

8B

02.09.2
024

05.09.2
024

09.09.2
024

12.09.2
024

16.09.2
024

19.09.2
024

23.09.2
024

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6moreka [JOK
https://m.edsoo.ru/ff0d26ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

10

11

12

13

14

15

16

17

18

HpOCTLIe H CJIO0XKHBIC BCIIICCTBA

ATOMHO-MOJIEKYJISIPHOE
ydeHue

3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB. XUMHuUecKas
dhopmyna. BaneHTHOCTH aTOMOB
XAMUYECKHX DJIEMEHTOB

OtHOCUTEIbHAA aTOMHAas
macca. OTHOCHUTEIbLHAS
MOJICKYJISIpHAsE Macca

MaccoBas 701 XUMHUYECKOT0
9JICMCHTA B COCIMHCHNHA

KomnuectBo BemecTsa. Moib.
MognsipHast macca

du3nyeckre 1 XUMHUUECKHE
SIBICHUS. XUMHYeCKas peakuuAg

[Ipu3naku u ycnoBus
MPOTEKAHUS XUMUYECKHUX
peakuuii

3aKOH COXpaHEHHS MacChl
BEIIECTB. XMMHUYECKHUE
ypaBHEHUS

Brraucnennst KoJIm4yecTBa,
MaccChl BEIIECTBA 110
YpaBHEHUSM XUMHUYECKUX
peaxkuui

Krnaccudukanus XuMHIeCKux

28.09.
2024

03.10.

2024

05.10.

2024

10.10.

2024

12.10
2024

17.10.

2024

19.10.

2024

24.10.

2024

26.10.

2024

07.11.

2024

09.1.

27.09.2
024

30.09.2
024

04.10.2
024

07.10.2
024

11.10.2
024

14.10.2
024

18.10.2
024

21.10.2
024

25.10.2
024

08.11.2
024

11.11.2

26.09.2
024

30.09.2
024

03.10-
.2024

07.10.2
024

10.10.2
024

14.10.2
024

17.10.2
024

21.10.2
024

24.10.2
024

07.11.2
024

11.11.2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6moreka [JOK
https://m.edsoo.ru/ff0d2d50

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubnunoreka [IOK
https://m.edsoo.ru/ff0d323¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6moreka [JOK
https://m.edsoo.ru/ff0d5230

bubnunoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubmorexa [JOK
https://m.edsoo.ru/ff0d3al6

but6moreka [IOK
https://m.edsoo.ru/ff0d3b88

bub6moreka [JOK
https://m.edsoo.ru/ff0d5708

bub6moreka [JOK


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

19

20

21

22

23

24

25

peakiuii (CoeTMHeHN,
pasoKeHUs, 3aMEIICHHS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukIoneauct. O0o0IeHe 1

CUCTEMAaTU3allis 3HaHUI

Konrtponsnas padora Nel mo

TeMe «BelectBa u
XUMHYECKHUE PEAKIIAID)

BOS,ZLYX — CMCCh Ira3os.

Cocras Bo3nyxa. Kucnopox —
3JIEMEHT U IIPOCTOE BELIECTBO.

O30H

dusnueckue U XUMHYECKHe
CBOMCTBA KUCIIOpOJia (peaKkuuu
OKucJIeHus, ropenue). [lonsatue

00 okcumax

Crioco0bl ToTydeHUst

KHCJIOPOAA B 1a00paTopuu U

IIPOMBIIIJIEHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoii 3 PexT XuMuIecKoi

p€aKkunu, IMOHATUC O

TCPMOXUMHUYICCKOM YpaBHCHUU,

9K30- U SHJOTEPMUYCCKHUX
peaKIusix

Tomuo (HedTh, yroab u

MeTaH). 3arps3HeHHE BO3AyXa,
CIOCOOBI €r0 MPEIOTBPAIICHUS

2024

14.11.

2024

16.11.

2024

21.11.

2024

23.11.

2024

28.11.

2024

30.11.

2024

05.12.

2024

024

15.11.2
024

18.11.2
024

22.11.2
024

25.1.20
24

29.11.2
024

02.12.2
024

06.12.2
024

024

14.11.2
024

18.11.2
024

21.11.2
024

25.11.2
024

28.1.20
24

02.12.2
024

05.12.2
024

https://m.edsoo.ru/ff0d3134

bubnunoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

but6moreka [IOK
https://m.edsoo.ru/ff0d497a

bu6moreka [JOK
https://m.edsoo.ru/ff0d4790

bu6moreka [JOK
https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

26

27

28

29

30

31

32

33

34

[IpakTrueckas padota Ne 3 o
teme «llomyyenue u
coOupaHHe KHCIOpOa,
W3Y4YECHHE €ro CBOMCTBY

Bopopoag — sneMeHT u
MPOCTOE BEIIECTBO.
Haxoxnenue B mpupoe

DU3NYECKUE U XUMUYECKUE
CBOICTBa BOJIOPO/IA.
[Ipumenenne Bogopoaa

TloHsATHE O KHCIIOTAX U COIIX

CriocoOslI oNTy4eHUs BOAOPOIa
B J1abopaTropuu

[IpakTrueckas padota Ne 4 o
teme «I[lomydyenue u
coOupaHue BOAOPO/a,
HU3y4YEHUE Er0 CBOMCTB)
Momnsipablii 00bEM Ta30B.
3akoH ABoraapo

Brrunciaenust o0néma,
KOJIMYECTBA BEIIECTBA ra3a 1o
€T0 M3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK 00BEMY

Brrunciienus o0bEMOB ra3os
110 YPaBHEHUIO pEaKIUU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Tra30B

07.12.

2024

12.12.

2024

14.12.

2024

19.12.

2024

21.12.

2024

26.12.

2024

28.12.

2024

09.01.

2025

11.01.

2025

09.12.

2024

13.12.

2024

16.12.

2024

20.12.

2024

23.12.

2024

27.12.

2024

10.01.

2025

13.01.

2025

17.01.

2025

09.12.20
24

12.12.20
24

16.12.20
24

19.12.20
24

23.12.20
24

26.12.20
24

09.01.20
25

13.01.20
25

16.01.20
25

bu6moreka [JOK
https://m.edsoo.ru/ff0d4ae2

bub6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6moreka [IOK
https://m.edsoo.ru/ff0d4142

bu6moreka [JOK
https://m.edsoo.ru/ff0d542¢

bubnunoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

35

36

37

38

39

40

41

42

43

dusznueckrue U XUMHUYECKHE
CBOMCTBA BOJIBI

CocraB ocHoBauuii. [TonsaTue
00 MHAMKaTOpax

Bona kak pactBopuTeb.
Hacrpimiennsle n
HEHACBIILIECHHBIE PACTBOPBIL.
MaccoBas 10 BEIecTBa B
pactBope

IIpakTuyeckas padora Ne 5 o
teme «I[Ipurorosnenune
pacTBOPOB C ONPEAEIEHHON
MacCcOBOM J0Jen
PacTBOPEHHOTO BELIECTBAY

KontpomnsHas padora Ne2 o
teme «Kucnopona. Bogopog.
Bonma»

OxcuIpI: COCTaB,
KinaccupuKanus,
HOMEHKJIATypa

HonyquHe U XUMHUYCCKHUEC
CBOMCTBA KHUCIIOTHBIX,
OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

OcHOBaHUS: COCTAB,
Knaccudukanms,
HOMEHKJIaTypa

HonyquHe U XUMHNYCCKHUEC

16.01.

2025

18.01.

2025

23.01.

2025

25.01.

2025

30.01.

2025

01.02.

2025

06.02.

2025

08.02.

2025

13.02.

2025

20.01.2
025

24.01.2
025

27.01.2
025

31.01.2
025

03.02.2
025

07.02.2
025

10.02.2
025

14.02.2
025

17.02.2
025

20.01.2
025

23.01.2
025

27.01.2
025

30.01.2
025

03.02.2
025

06.02.2
025

10.02.2
025

13.02.2
025

17.02.2
025

bub6moreka [JOK
https://m.edsoo.ru/ff0d587a

bubnuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bubmorexa [JOK
https://m.edsoo.ru/ff0d5b40

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba

but6moreka [IOK
https://m.edsoo.ru/ff0d6342

bub6moreka [JOK
https://m.edsoo.ru/ff0d664e

bub6moreka [JOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

51

52

CBOMCTBa OCHOBaHUM

Kucnotsl: cocras,
KIaccupuKanus,
HOMCHKJIATypa

[TonydeHnue u xuMu4yeckue
CBOMCTBA KHCIIOT

Comnu (cpennue):
HOMEHKJIaTypa, CII0COObI
MOJTy4EHHUs, XUMUYECKHE
CBOICTBa

[IpakTuueckas padbora Ne 6.
Pemenue skcniepuMeHTaIbHbBIX
3a7a4 o teMe «OCHOBHEBIE
KJIaCChl HEOPTraHUYECKUX
COEIMHEHUN)

FGHGTI/I‘-IGCKBJI CBA3b MG)KI[y
KJIaCCaMH HEOPTaHUYECKUX
COCIUHEHUN

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUH

KonrtpomnsHas padora Ne3 no
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX CoeqUHEHUN"

[TepBbie mONBITKH
KJ1accu(UKaALUU XUMHYECKUX
anemeHToB. [loHsaTue o
rpynmnax CXOIHBIX 3JIEMEHTOB

[Tepronuueckuii 3aKOH U

15.02.

2025

20.02.

2025

22.02.

2025

27.02.

2025

01.03.

2025

06.03.

2025

13.03.

2025

15.03.

2022

20.03.

21.02.2
025

28.02.2
025

03.03.2
025

07.03.2
025

10.03.2
025

14.03.2
025

17.03.2
025

21.03.2
025

04.04.2

20.02.2
025

27.02.2
025

03.03.2
025

06.03.2
025

10.03.2
025

13.03.2
025

17.03.2
025

20.03.2
025

03.04.2

bubmorexa [JOK
https://m.edsoo.ru/ff0dfee2

but6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bub6moreka [JOK
https://m.edsoo.ru/00ad9474

bu6moreka [JOK
https://m.edsoo.ru/00ad9b7¢

bubnunoreka [IOK
https://m.edsoo.ru/00ad9as50

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9%ela

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [IOK


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

53

54

55

56

57

58

59

60

61

[Tepronnueckas cucrema
XUMUYeCKHX djieMeHToB 1. 1.
MenneneeBa

[lepuropl, TpyMNIIbI, MOATPYIIIIEI

Crpoenue atomoB. CocTaB
aTOMHBIX sifep. M3oTomnbl

CrpoeHue 371eKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucremsr /.
N. Menaeneena

XapakTepUCTUKa XMMUYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuoanueckoro
3aKOHa JJI Pa3BUTHS HAYKU U
npaktuku. J[. 1. Menzaenee —
YYEHBIM, IEJAr0T U IPaXKJaHUH

DneKTPOOTPULATEIBHOCTD
aTOMOB XMMHUYECKUX
anemeHToB/ Beepoccuiickas
MpoBepoyHasi pabora

HMNonnas xumuueckas CBs3b

KoBanenTHas MoJrsipHad
XUMHNYCCKas CBA3b

KoBasienTHas HenomsipHas

2025

22.03.

2025

03.04.

2025

05.04.

2025

10.04.

2025

12.04.

2025

17.04.

2025

19.04.

2025

24.04.

2025

26.04.

025

07.04.2
025

11.04.2
025

14.04.2
025

18.04.2
025

21.04.2
025

25.04.2
025

29.04.2
025

02.05.2
025

05.05.2

025

07.04.2
025

10.04.2
025

14.04.2
025

17.04.2
025

21.04.2
025

24.04.2
025

28.04.2
025

05.05.2
025

08.05.2

https://m.edsoo.ru/00adas52¢c

bub6moreka [JOK
https://m.edsoo.ru/00adas52¢c

bubnunoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bbc

bubmorexa [JOK
https://m.edsoo.ru/00ada824

but6moreka [IOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adaabg

but6moreka [IOK
https://m.edsoo.ru/00adac34

but6moreka [IOK
https://m.edsoo.ru/00adaab8

bub6moreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10

XUMHUYECKAS CBA3b
CreneHp OKUCICHUS

OKuCIUTENBHO-
BOCCTAHOBUTEIILHBIE PEAKITUN
Oxkucnaurenu u
BOCCTaHOBUTEIH
KonTponbnas pabora Ne4 o
teme «CTpoeHue aroma.
XHUMHYECKasi CBA3bY
PesepubIii ypok. O600611eHIE
Y CUCTEMAaTHU3aLHs 3HAHUN
PezepHblit ypok. O6001eHue

U CUCTEMAaTHU3alus 3HAaHUI

PeseprubIil ypok. O60061eHIE
M CUCTEMAaTU3allis 3HaHUH

I[TPO'PAMME

68

2025

03.05.

2025

08.05.

2025

10.05.

2025

15.05.

2025

17.05.

2025

22.05.

2025

24.05.

2025

025

05.05.2
025
12.05.2
025

16.05.2
023

16.05.2
023

19.05.2
023

19.05.2
023

23.05.2
023

025

12.05.2
025
12.05.2
025

15.05.2
025

15.0.20
25

19.05.2
025

19.05.2
025

https://m.edsoo.ru/00adaab9

bubnunoreka [IOK
https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6moreka [JOK
https://m.edsoo.ru/00adb486

bubnunoreka [IOK
https://m.edsoo.ru/00adb33c¢

but6mmoreka [IOK
https://m.edso00.ru/00ad9cb2

bub6moreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne
n/n

KoaudecTBO 4acoB
KonTpoa
Bcero bHbIE
padoThbI

Tema ypoka

Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema
XUMHYECKHX 3J1eMeHToB []. 1.
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB XMMHYECKHUX 3JIEMEHTOB 1
MIEPBBIX TPEX MEPUOIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

By XuMHYEeCKOU CBSI3U U TUIIEI
KPUCTAITMYECKHUX PEIIETOK

Kontponbhas padorta Nel no teme
«IloBTOpenue u yriayOjaeHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiiacca»

Knaccugukarus XuMiuueckux
peaKIuii o Pa3IUYHbIM MPU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U 1
reTePOreHHBIX PEAKLUAX

[ToHsiTE 0 XUMUYECKOM PaBHOBECHH.
DaKTOpHbI, BIUAIOLIME HA CKOPOCTh 1
XUMHUYECKON peakluy U TOJ0KEHUE

IIpakTHyeck
ue padoTbl

darTa usyyenus

02.09.2024

04.09.2024

09.09.2024

11.09.2024

16.09.2024

18.09.2024

23.09.2024

25.09.2024

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubnunoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

bub6moreka [JOK
https://m.edsoo.ru/00adbac6

bubmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOI'0 paBHOBCCHUA

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE
peakuuu
Teopust 3IEKTPOIUTUUECKOIN

nucconuanui. CUIIbHBIE U clIa0bIe
AIEKTPOJIUTHI

HNoHuHbIe ypaBHEHUS peakLni

XUMHAYECKHUE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MPEACTABICHUN
00 AIIEKTPOIIUTUYECKON JTUCCOLIUAIIUU

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUN 00
AIEKTPOIUTHIECKON JUCCOIHAITIT

[TonsiTne o runponuse conen

O0001IEeHNE U CUCTEMATH3ALAA
3HAHUH

[Tpaktuyeckas padora Ne 1.
«Pemienue 3KCrepuMeHTaIbHbIX
3a1a9»

Kontponbnas paborta No2 mo teme
«INEeKTPONUTHYECKAS TUCCOIHAIIHS.
XUMHUYECKUE PEAKLIUU B PACTBOPAX»

OO61as xapakTepuCcTHKa raJOreHoB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE
XJIopa

Xnoposogopona. CossiHast KUCIIOTa,

30.09.2024

02.10.2024

07.10.2024

09.10.2024

14.10.1024

16.10.2024

21.10.1014

23.10.2024

06.11.2024

11.11.2024

13.11.2024

bubnuorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

but6moreka [IOK
https://m.edsoo.ru/00add448

bu6moreka [JOK
https://m.edsoo.ru/00add5d8

bubnunoreka [IOK
https://m.edsoo.ru/00add8b2

bubnunoreka [IOK
https://m.edsoo.ru/00add9d4

bubnunoreka [IOK
https://m.edsoo.ru/00addd12

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

but6moreka [IOK
https://m.edsoo.ru/00addec(

bub6moreka [JOK
https://m.edsoo.ru/00addfe2

bu6moreka [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMHUYECKHE CBOMCTBA, MOTyUYCHHE,
MpUMEHEHHE

[Tpaktuyeckas pabora Ne 2 o Teme
«ITonyyeHne COMAHOM KUCITOTHI,
W3y4EeHHUE €€ CBOMCTB»

Berunciienus mo ypaBHEHUsIM
XUMHYECKHUX PEaKIIHii, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

OO011as XapakTepUCTHKA 3JIEMEHTOB
VIA-rpynist

AnnmoTpornHble MOAU(HUKALINY CEPHI.
Haxoxnenue cepbl 1 €€ coeMHEHU N
B MpUpOJE. XUMUYECKHE CBOMCTBA
cepol

CepoBoopo/1, CTpoeHue,
¢uznyecKrue 1 XUMHUYECKUE CBONWCTBA
Oxcupel cepsl. CepHast KUCIIOTa,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
pUMEHEHNE

XVWMHUYECKHUE PEAKIUH, JIEIKAILUE B
OCHOBE MIPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHNE
OKPYXKAaIOIIEH Cpeabl COCTUHEHUSIMU
cepsl

Brruucnenue MaccoBoil 1011 BBIXOAA
MPOYKTA PEaKIIKU

OO61as xapakTepuCTHKA 3JIEMEHTOB

18.11.2024

20.11.2024

25.11.2024

27.11.2024

02.12.2024

04.12.2024

09.12.2024

11.12.2024

16.12.2024

https://m.edsoo.ru/00ade104

bubnunoreka [IOK
https://m.edsoo.ru/00ade348

bubmorexa [JOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bub6moreka [JOK
https://m.edsoo.ru/00ade64a

bubnunoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

but6moreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynmsl. A30T, pacipOoCTpaHeHUE
B Ipupoie, GU3NIecKue u
XUMHUYECKHE CBOICTBA

AMMHak, ero puznyecKue u
XUMHUYECKHE CBOMCTBA, IOIYYEHHUE U
IPUMEHEHNE

[TpakTuyeckas pabora Ne 3 o Teme
«ITomyuenne aMmMuaKa, u3y4eHUe €ro
CBOMCTB»

A30THas KUCI0Ta, € pusnyeckue u
XUMUYECKHE CBOUCTBA

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHMSI B KQU€CTBE MUHEPAJIbHBIX
yaoopeHuit. XumMuueckoe
3arpsi3HEHUE OKPY>KaIOIIEeH cpebl
COEIMHEHUSIMU a30Ta

docdop. Oxcun hochopa (V) u
dbochopHas kuciaoTa, puznIecKue u
XUMHUYECKHUE CBOICTBA, MOIyYCHHE

Hcnonp3oBanue GocdaTtos B
KayecTBE MUHEPAJIbHBIX YA00pEHUH.
3arpsi3HEHUE IPUPOTHOU Cpeibl
dbocdaramu

Yraepon, pacnpocTpaHEHUE B
npupojie, GU3NIECKUE U XUMUICCKUE
CBOIICTBa

Oxkcupsl yraepoza, ux Guandeckue u
XUMHYECKHE CBOMCTBA.

18.12.2024

23.12.2024

25.12.2024

13.01.2025

15.01.2025

20.01.2025

22.01.2025

27.01.2025

https://m.edsoo.ru/00adeecab

bubnunoreka [IOK
https://m.edso0.ru/00adf004

bubmorexa [JOK
https://m.edsoo.ru/00adf180

but6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6moreka [JOK
https://m.edsoo.ru/00adf518

bu6moreka [JOK
https://m.edsoo.ru/00adf68a

bubnunoreka [IOK
https://m.edsoo.ru/00adfc20

bubnunoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIEMBI,
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (IV)

VTroJIbHAas KHUCI0Ta U €€ COJIN

[TpakTrueckas pabora Ne 4 o Teme
"[losrydyeHne yrieKucioro rasa.
KagecTBeHHas peakiys Ha KapOOHaT-

n

HOH

[TepBoHayabHBIE MTOHATHUS 00
OpraHWYECKHUX BEIECTBAX KAK O
COCIMHEHUSAX yIIIepoaa

Kpemuuii u ero coeguHeHus

[Tpaktuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 I10 TEME
«Baxneinme HemeTauIbl U UX
COCIMHEHUS

Konrponsnas padora Ne3 o reme
«BaxHenime HeMeTalIbl U UX
COCIUHEHUSY

OO01mas xapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Meraunueckas CBs3b U
METAJUIMYECKast KpUCTAJUTNYECKAs
pemérka. PU3N4YeCcKre CBOMCTBA
METAJIOB

XUMHYECKHE CBOUCTBA METAJIOB.

DNEKTPOXUMHUYECKUH psifg
HaIPSHKEHUN METaJUIOB

29.01.2025

03.02.2025

05.02.2025

10.02.2025

12.02.2025

17.02.2025

19.02.2025

26.02.2025

bubnunoreka [IOK
https://m.edsoo.ru/00ae006¢

bubnunoreka [IOK
https://m.edsoo.ru/00ae027¢e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054¢e

bubnunoreka [IOK
https://m.edsoo.ru/00ae080a

bubnunoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmorexa [JOK
https://m.edsoo.ru/00ac0el 8

bubmuorexa [JOK
https://m.edsoo.ru/00ac103e

bubmuorexa [JOK
https://m.edsoo0.ru/00aecl 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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OO0mue crocoObI MOTyUYEHUS
MeTauioB. CrtaBel. BerauciieHus mo
YPaBHEHUSAM XUMHYECKHUX PEaKIIHiA,
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
pPUMECH

ITonstue o KOppO31UUu METAJIJIOB

IIleno4yHbIe METaJIbI

OKcubl ¥ THIPOKCH]IBI HATPHS U
KaJnst

[llenmoyHO3eMeNbHBIC METAIIIBI —
KaJIbIIMA Y1 MarHui

Baxxneimme coeTMHEHNS KaJIbITUS

O0001IEeHNE U CUCTEMATH3ALA
3HAHUH

JKEcTkoCTh BOIBI U CIOCOOKI €€
YCTpaHECHUS

[TpakTrueckas padorta Ne 6 o Teme
"YKEcTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

AnmroMuani

AMdoTepHbIe CBOWCTBA OKCHIA U
THIIPOKCHUIA

Kemaeso

03.03.2025

05.03.3035

10.03.2025

12.03.2025

17.03.2025

19.03.2025

02.04.2025

07.04.2025

09.04.2025

14.04.2025

16.04.2025

21.04.2025

bu6moreka [JOK
https://m.edsoo.ru/00ael 156

but6moreka [IOK
https://m.edsoo.ru/00ae1278

but6moreka [IOK
https://m.edsoo.ru/00aec14b2

but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6moreka [JOK
https://m.edsoo.ru/00ael5e8

bubnunoreka [IOK
https://m.edsoo.ru/00ael5¢e8

but6mmoreka [IOK
https://m.edso00.ru/00ac1886

bub6moreka [JOK
https://m.edsoo.ru/00aelae8

bub6moreka [JOK
https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo.ru/00aelc64

bubnunoreka [IOK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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Oxcuibl, THIPOKCUIBI M COITH JKeJe3a
(IT) m xene3a (III)

O00011eHHUE U CUCTEMATU3ALUS
3HAHUHI

[Tpaktuyeckas pabora Ne 7. Pemenue
HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME
«BakHenmue MeTaibl U UX
COCAHECHUA

Bpruncnenus no ypaBHEHUAM
XUMHUYECKHUX PEaKLUH, €CIIN OIUH U3
pEeareHToB J1aH B U30BITKE WIIN
COIEPKUT IpUMeCH. Beruncnenus
MacCOBOM J0JIU BbIXOJa IPOLYKTa
peakuuun

O00011IeHNE U CUCTEMATHU3AIIUS
3HaAHUUI

Kontponbnas padota Ne4 o reme
«Baxuelnnme MeTayibl U UX
COCIMHEHUSD

BemectBa u marepurasl B
MMOBCEJHEBHOM )KU3HU YEJIOBEKA
XHUMUYECKOE 3arpsi3HEHUE
OKPYXAaIOIIEeH Cpebl

Ponb xumuu B pemeHun
HKOJIOTMYECKUX MPOOIeM
PesepBHbIil ypok. O60011eHIE 1
CUCTEMAaTH3alus 3HaHU!

PesepBHbIit ypok. O600IICHNE 1

23.04.2025

28.04.2025

30.04.2025

05.05.2025

07.05.2025

12.05.2025

14.05.2025

19.05.2025

21.05.2025

bub6moreka [JOK
https://m.edsoo.ru/00ae35¢6

but6mmoreka [IOK
https://m.edsoo.ru/00aec3de8

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael1750

bubmorexa [JOK
https://m.edso00.ru/00ae3£50
but6moreka [IOK
https://m.edsoo.ru/00ae4270

but6moreka [IOK
https://m.edso0.ru/00ae4270
bub6moreka [JOK
https://m.edsoo.ru/00ac0d0a

bubnunoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTH3alus 3HaHU!
68 PesepBHbIil ypok. O6001eHIE 1
cUCTEMATH3AIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

https://m.edsoo.ru/00adb33¢
bubnunoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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