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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTenpHOI POrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepaqbHON pabodeil MmporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUH MPENOIaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsH»
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma 1o xuMuu Ha€T TOPENCTaBIECHUE O IIENAX, OOImIel CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS MW PA3BUTUA OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBJIMBAET 00s3aTeNnbHOE peIMETHOE coJiep KaHue,
IpeIyCMaTpUBAET pACIPEICICHHE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE 110
paznenaM M TeMaM MPOTPaMMbl IO XHMHUH, OINPENENseT KOJIWYECTBEHHBIE W
KaueCTBEHHbIEC XapaKTepUCTHKU CoZepKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTatam 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOECHHIO
y4eOHOr0 CO/IepKaHMUSI.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHUN 0 MaTepUaTbHOM EIUHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TJI00ATbHBIX
npo0eM yCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€301acHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

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  Y4eOHOW  JEsTeNbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIIBHOU IeSITENHHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOT'O B3IJIsSI1a HA €AUHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS 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 DKOJIOTMYECKOE
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 OOYYArONIMMUCS CHCTEMBbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSITUN
OpraHUYECKON XUMUMU.

CrpykTypa copepKaHus MPOrpaMMbl MO XMMUU CPOpPMHUpPOBaAHA HAa OCHOBE
CHUCTEMHOro mnojxoja k e€ mzyudeHuro. CoJepxaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakuuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 TPHUHIIUITY
MIOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX 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 JIEKTPOJUTUYECKON JHUCCOIMAllMA BEIIECTB B
pacTBopax.

Teoperndeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OAMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyroMy, BBITIOJNHSS (QYHKIMKU OOBACHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJYyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHH  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJIEHNUS] O XMMUAYECKON COCTABJISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUsI B Hayke. M3yueHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HaHMA W3 pPaHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buomnorus. 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
3HAHUW — Ba)KHEHUIIHUX (PAKTOB, MOHATHH, 3aKOHOB M TCOPETUUCCKHUX TOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM I[I0O3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUH B YYEOHO-TIO3HABATEILHOM M y4eOHO-HCCIIEIOBATEIHCKON
NESATETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MacHOTO OOpalleHus C BEMIeCTBAMH B
MTOBCETHEBHOM KU3HU.

[Tpn m3ydeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUsS Ba)KHOE
3HauY€HUE MPUOOPENTH TaKUE 1eJIH, KaK:

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

—  HampaBJICHHOCTh OOy4YeHUss Ha CHCTEeMaTH4eckoe MpuoOIIeHne
oOyyJaronmxcsi K CaMOCTOATENbHON I03HABATEIIbHOW JI€ITEbHOCTH, HAy4YHBIM
MeTOoJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHBAIIUI0O M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyUaIOITUMUCS
OMbITa Pa3HOOOPA3HON MESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
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 3HAHUS M OMBIT, MOJYyYEHHBbIE 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 TMOBEJIEHUS 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 Mpo(uiisi M HAMPABIECHHOCTH JajJbHEHIIIETO
00yueHus.

OO0miee 4YKMCIIO 4YacoB, OTBEAEHHBIX JJIsI HM3Y4YEHUS XUMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanmsi, coctapiseT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. DuU3nMyecKUe CBOWCTBA BEWMIECTB. ArpEraTHOE COCTOSIHUE
BeliecTB. [loHsAiTHE O MeTojax Mo3HAHUS B XUMHUU. UHCTBhIE 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 BemlecTB. OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COCAMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoanyecTsa,
Macchl W 4YHCla CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX 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 MOCY0¥, mpaBuiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu 00palleHus ¢ JIabopaToOpHbIM O00OPYOBAaHUEM, U3YUEHUE U OINKCAHUE
¢bu3nueckux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOACHUE
¢u3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALUSI BOJIBI) U XUMHUYECKUX (FOpPEHHE CBEUHU, MPOKAIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCIOTOW) SBICHUM, HAOIIOACHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasjioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIecTBHUE kele3a ¢ pactBopoM conu meau (II),
U3y4YeHUE CIOCOOOB Pa3eIICHHUs] CMECEil: ¢ TOMOIIBI0 MarHuTa, (PrbTpoBaHUE,
BbINIApUBAHUE, AUCTHIIISAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHON
coilv, HaOJIOJEHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJeNeld MOJEeKYJ
(ILIapOCTEPKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kuciopoa — 3J1€MEHT U MPOCTOE
BemiecTBo. HaxokneHue kucimopoga B mpupoie, (U3MUYECKHE M XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



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

TernoBoit 3p(dEeKT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE 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, ¢GU3MYECKHEe 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 HEHACBIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PACTBOpPE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUpPOaHbIX BoJI. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmueckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cosieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIE, aM{OTEepHbIE) U
HecosneoOpaszyrone. Homenknatypa oxcugoB. Pu3uyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune 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 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tosmyuenue coiiei.

['eneTnueckas CBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPEJEIICHUE COJEP)KAHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOPOJAa, HAOJII0JEeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIIOBUS BO3HUKHOBECHHUS U
NpeKpalleHus TopeHus (MoxKapa), O3HAKOMJICHHME C 0Opa3lnaMu OKCHUIOB U
OTHCAaHUE WX CBOWMCTB, MOJydYeHHE, COOWMpaHUE, PACMO3HABAHWE W W3YUYCHUE
CBOMCTB BoJIOpoja (ropeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJEUCTBUE BOJABI C METAJUIaMHU
(HaTpyieM ©  KaJibllMeM) (BO3MOXHO HCIIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJIOBaHME O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUUW HEUTpAIN3aLWH, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIBHBIX 3a1ad II0 TeMe «BakHeWlune KiIacchl HEOPraHUYEeCKHUX
COEIMHEHUI).

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

ITepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNNax CXOJHBIX DJJEMEHTOB (ILUEJIOYHBIE U IIEJIOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUAPOKCHUBI.

[Tepnonnueckuii 3akoH. [leppoanyueckas cucrema XMMHYECKUX 3JIEMEHTOB /1.
NU. Mengeneera.  KopoTkonepuosnHas W JJIUMHHONEpUOAHAs  (QOpMbI
Ilepuoanueckon cucremsl xumuueckux nnemMeHToB 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, B3aWMOJEWUCTBUE
IMAPOKCUAA LMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiuy pa3ioKeHHsI, COCUHEHU).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3E€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, MepUOJUIHOCTh, HAOJIOJICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duzuka: MaTepusi, aToM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PaJHMOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUN 3apsisi, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €TUHULIBI
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
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommueckon
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 u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
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, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEH OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctn xumudeckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U IeTepOTreHHBIX
peakumsx. [lonstue o karamuse. [lonsaTue o xumnyeckoM paBHoBecuu. MakTopsl,
BIUSIOIINE Ha CKOPOCTb XHMHYECKOW pPEaKUMH M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOM ~ pEaKLUu. CocraBnenue  ypaBHEHUH



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCHOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONUTHIECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHel. MexaHu3M AUCCOLMAUWH BEIIECTB C PA3JIWYHBIMU BHUAAMHU
xuMuueckoil cBsa3u. Crenens aucconuanu. CUibHbIE U CTA0bI€ SJIEKTPOJIUTHI.

Peakiuu nonnoro o6mMeHa. Y cioBusi MpOTEKaHUS PEAKIMd HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMI W coJell B CBeTe€ MPEICTaBICHUNA OO0 3BIEKTPOJIUTUYECKOU
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), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JCUCTBHUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOUMALMUA KHUCJIOT, WIEJI04Yed U COJeH
(BO3MOXXKHO  MCMOJB30BAHME BUJEO MaTEpHaNIOB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanme oOcangka, BBIJCIICHHE Ta3a, O0Opa30BaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuu pa3iloKeHUs, COEIUHEHHs), pacllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIMid Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OOmas xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYEecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNpPHUMEPE  XJOpa
(B3aMMOJICICTBUE C MeETaJUlaMHM, HeMeTajulaMH, IIeJoYyaMu). XJIOPOBOJIOPO/I.
ConsiHasi KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOpPOJAa Ha OPraHu3M uYejloBeKa. BakHeillne XJIOpUAbl U HX
Hax0>XJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHToB 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
XuMH4YecKkue 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 MPOMBIIUIEHHOTO CIOco0a MOJy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIOTHI, 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 xapaktepucTuka 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. Conu 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).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI 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 dbochopnas kuciora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue GpocdaroB B Ka4eCTBE MUHEPATBHBIX YI00pESHUIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKUCICHHS.  YTIEpOJd,  aJUIOTPOIIHbIC
MOMU(UKAIIMNKA, PACHPOCTpaHEHUE B TpupoAe, (u3mdeckne W XUMHUYECCKUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriaepona B npupone. OKCuabl yriiepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJIEHUS KIMMAaTa, HTapHUKOBBIM
addexrt. YronpHas Kuciaora U €€ coyiv, uX (PU3NYECKHe U XUMHYECKHUE CBOICTBA,
nojiydeHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJIHCKOM
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 POJb B OBITY M MPOMBILUIEHHOCTH.
[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 kpemuueBoil kucnore. CWIMKAThl, X UCIOJIb30BaHUEC 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 TPOTEKAHUs], OMBITHI, OTpaKalwmue (QU3NYECKUEe U XHUMHUYECKHE 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 OOyrIMBaHUs caxapa Ioj JAeHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOICTB
pa30aBiIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdart-
MOH W HaOIIOJICHHE Mpu3Haka €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W WX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX ya0OpeHuH, MmoaydeHue,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBOMCTB aMMHaka, IPOBEICHUE
KAUuE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GochaT-uOH U U3yUEeHHE MPU3HAKOB
UX MPOTEKAHUsI, B3aMMOJICICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIeIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, d¢yiiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIIMEH CHJIMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaJuTbl M UX COCTUHEHUS.

MeTajibl 4 MX cOeIMHEHU S

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuueckux snemeHroB [, .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaioB. MeTramndeckasl CBsi3b U
METAJUTMYECKasl ~ KpUCTA/UIMUecKas  pemérka.  DJICKTPOXUMUYECKUH Pl
HaIpsbKeHu MetamuioB. Ousznueckue U XMMHUUYECKUE CBOMCTBAa MeTaiuioB. OO0mue
crocoObl monyudeHus: metamwioB. [loHSTHE O KOppO3WHM METaJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmnaBbl (CTajib, YyTYH, JIOPATIOMUHUMN,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynsie MeTaibl: noyiokeHue B Ilepronnueckoil cucTeMe XUMHUYECKUX
anemenToB JI. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXXJIECHUE B IPUPOJE.
dusnyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[IlenouyHoO3eMeNbHBIE METaIbl MarHui M KaJdblUMK: IOJOXKCHUE B
[lepnognyeckoli cucreMe xumMudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XUMHYECKHE CBOMCTBA MarHus
U Kanpliua. BaxHeimme coeauHEHHS Kaiblusg (OKCHJ, THUIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMHHUNA: TI0JI0)KeHUE B [leproinueckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTroMma, HaxoKIeHHE B npupone. Pusnveckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHIA
AIIFOMHUHUSL.

Kemneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 31EMEHTOB [1.
N. MenneneeBa, CTpOEHHME aToMa, HAaXOXXJIeHUE B npupoac. dPusnyeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U con kenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJIEHHWE ¢ oO0pa3llaMud METAJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KQJIbLIMS W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
UCCIIEOBAHUE CBOMCTB KECTKOW BOJIBI, MpOLIECCa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJbLHs, AJIIOMUHUS, [IMHKA, JKEJe3a
(I1) u xenesa (III), mequ (1), HaGnroAEHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUIAMEHU HWOHAMHM HaTpusl, Kajdusl W KaJblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METAJUIBI U KX COCTUHECHUS.

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
KOHIIEHTpalus Beulects, nainee — [1JIK). Pons XxumMuu B pemieHun 3KOJIOrMYeCKUX
npooJIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnoie ceasu



Peanuszanus MeXnpeIMETHBIX CBsI3e€d NpU HM3yYeHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK U TOHSATUH, SIBISIFOIIUXCS CUCTEMHBIMHU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAay4HbIN (DakT, TMIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCupuKauus, MEpPUOJUYHOCTh, HAOIIOIACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, IAPHUKOBBIN
a3 dekT, TEXHOTIOTHsI, MaTEPHUAIIBI.

dusmka: Martepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAs
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHbIE MOPOBbI,
MOJIE3HBbIE UCKOIAEMbI€, TOTIJIMBO, 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 Y4eOHOU u
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMU UM JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOlecTBe MpaBWIaMd W HOPMaMH TOBEICHHS U CIOCOOCTBYIOT TMpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIU3AIMN O0yYarOIINXCA.

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 OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACJEIUI0, TOHUMAaHUSI 3HAUYCHUS XUMHUUYECKOW HayKu B >KHU3HU
COBPEMEHHOT0 O0OIIecTBa, CIOCOOHOCTH BIaJeTh JOCTOBEpPHON HMH(pOpmanmen o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATENbCKOM, TBOPYECKOM W APYruxX  BHAAX
NEeSTENbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH NpU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIBHBIX 3aJ]]a4, BBIMIOJIHEHUN XUMHYECKUX
SKCIIEPUMEHTOB, CO3J]aHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINIM B TIPOIECCE OTOW Yy4EeOHON NEATeNTbHOCTH, 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 COCTaBIISIOLIUE
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 paboThl 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
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHSI OOyUEHHS 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 TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWUMHUHU, OCO3HAHHBIA BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOIOKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPo(heCCUOHATBHON JACSTEIHPHOCTA M PA3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPO(hEeCCHOHATBHOM CpeIe;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIC KaK HCTOUHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIECTBOBaHMUS, IOHUMAaHUE IIEHHOCTU 3JI0POBOTO 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,
YTIPOXKAIOIIKNX 3JI0POBbIO 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 TPOOJeM M MyTeW HMX PEIICHUS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsST MHUPOBO33PEHHUs OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
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 KapTUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HKCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBILIIIEHUS IPU OCBOCHHHU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEPHbIC
MpPU3HAKH, yCTaHABIMUBATh B3aUMOCBSI3b C JPYTUMHU MOHSTUSMH), HUCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUI, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHMUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
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 MpoJieIaHHON padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MpE/CTaBICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  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 BBINOJHEHUS
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 (POPMY MpEACTaBICHUS HHPOPMAIIUKA 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 BBITOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHHSI ~ TPEACTABIATh  TOJY4YEHHBIE  PE3yNbTaThl  TO3HABATEIHHOM
NESTETPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAIUIO
pe3yJIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO J3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
JabopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

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

PerynsiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE NeCTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh LENH NEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BBIOUpATh Hanbosiee d3(PEeKTUBHBIC CIIOCOOBI pelIeHUs YUYeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIM QITOPUTM JCHUCTBUUA NPU BBINOJHEHUN 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pE3yibTaTa 3asBICHHOW II€JIM, YMEHUE
UCIOJIb30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIlaHUN.

IMPEJMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHOW paboyeil mporpaMMonu,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI



JNeCcTBUH, crenuuUecKue Id TpeaMETHOH o0nacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH [0  [OJYYEHUID HOBOIO  3HAaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

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,
MaccoBas J10JIs1 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- ¥ SHJOTCPMHUUYECKHUE PEAKIINH, TEIIOBOU A((EKT peakinm,
AIpO aToOMa, HJIEKTPOHHBINA CIIOM aroma, aroMHas OpOuTalb, PaaNyC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HENOJISIpHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBsI3b, UOH, KAaTMOH, aHMOH, PAacTBOp, MAcCOBas JOJSl BEIIECTBA
(IpolieHTHas! KOHIIEHTPAIKs) 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 ONpENENATh BAJCHTHOCTh aTOMOB AJIEMEHTOB 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. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHus B I[lepuoaumueckoin cucreme,
3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOraipo;

e ONHUCHIBATH W XapaKTepu3oBaTh TaOMM4HYIO ¢opmy Ilepuomnyueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpymnma)», Maneie u
OOJIbIIIE TEPHUOJbI, COOTHOCUTh OO0O3HAUEHMs, KOTOPhIE HUMEIOTCA B
tabauie «llepmomnueckas cucTeMa XHMHYeCKHX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



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

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

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJITBEPXkAasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUN 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 XUMHYECKOrO JJeMeHTa 1o Qopmylie
COEIMHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIUK;

MPUMEHSATH OCHOBHBIE ONEpPALMUA MBICIUTEIBHON JIEATEIHOCTH — aHaJINU3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — NI M3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peasbHBINM U MBICIICHHBIN);

CJIEIOBaTh  MPABWIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYAOM U
nabopaTopHbIM 000pYyIOBaHHEM, a TakXKe TMpaBWiIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OINBITOB MO TMOJYYECHUIO M COOUpPaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCIHEPUMEHTHl MO
pacIiO3HaBaHUIO PACTBOPOB LIENIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U JPYTHUe).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX MOHATHM: XWMHWYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKkiusi, XUMUYECKas CBA3b, TEIIOBOU 3P(PeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  AJICKTPOJHTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAsT IUCCOLMALMUA, PEAKLIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecue, oOOpaTUMble W



HEeoOpaTUMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJIEHUE,
ajutoTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTANIMYECKass pemerka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeaeabHO JOMyCTHUMas
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 XMMHUYECKUX 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 IOHHMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy [lepuoanueckoil cUCTeMbl XMMHYECKHX D3JIEMEHTOB:
pasznuyarh 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  XHMHYECKHUX
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 YYETOM CTPOEHUS MX
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, MTOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMII HOHHOTO



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

BBIYKCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BCII[ECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO »dJieMeHTa 10 ¢dopmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJTIO 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 CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMAaTHU3AINIO, BBISIBICHHUEC
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. [lonstue 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/7141837¢

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢

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 atroma
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-rpynmnsl. Cepa u eé€
COEIMHEHUs

061_]_[8.5[ XAPaAKTCPUCTHKA XUMHUYCCKUX

aneMeHTOB VA-rpynisl. A30T, pochop 1 ux

COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX

sneMeHToB [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 KIIACC

Tema ypoka

[Ipenmet xumuu. Ponap XuMuu B )KU3HU
yeJioBeKa. Tena 1 BenlecTsa

IlonsTue o MCTOAaX ITIO3HAaHUA B XUMHHU

IIpakTuyeckas padora Ne 1 «IIpaBuna
paboTel B 1ab0paTopun U IpUEMbI
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

YucTele BenecTBa U CMECH. Crioco05b1
pasaciICHUuA cMmeceit

[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU MOBAPEHHOM COMM)»

ATOMBI U MOJIEKYJIBI

XUMHYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB

[IpocTsle 1 Cl0KHBIE BEIIECTBA

ATOMHO-MOJIEKYJISIPHOE YUYECHHE

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

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

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢

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

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

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
Xumudeckas opmyia. BaaeHTHOCTH
aTOMOB XMMHYECKUX 3JIEMEHTOB

OtHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca

MaccoBas 10as8 XUMHUYECKOT0
9JICMCHTA B COCIMHCHNHA

KomnuectBo BemecTsa. Moib.
MonsipHas macca

dusnueckue U XUMUYECKUE SIBJICHUS.
XuMHUYecKas peakuus

[Ipu3Haku u ycioBus NpoTeKaHUs
XUMHYECKHUX PEAKIUI

3aKOH COXpaHEeHHsI MacChl BEILIECTB.
XUMUYECKUE YPaBHEHUS

Boruncnenust Konu4yecTBa, Macchl
BEIIECTBA [10 YPAaBHEHUSIM XUMUYECKUX
peakuuii

Knaccudukanus XuMU4ecKkux peaxkiui
(coenuHeHus, pa3noXeHus,
3aMeleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-

sHImKIoneauct. O0o0IeHne u
cucTeMaTu3alus 3HaHuI

Kontponbras padota Nel o teme
«BemecTBa u XUMHUYECKUE PEAKIIUN»
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucimopox — 35eMeHT u

bub6moreka [JOK
https://m.edsoo.ru/ff0d2eae

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

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

bub6moreka [JOK
https://m.edsoo.ru/ff0d5230

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bub6moreka [JOK
https://m.edsoo.ru/ff0d3b88

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3{34

but6moreka [IOK
https://m.edsoo.ru/ff0d40c4

bub6moreka [JOK
https://m.edsoo.ru/ff0d4290

bubmorexa [JOK
https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npoctoe BemecTBo. O30H

dusnueckue U XUMUYECKHUE CBOMCTBA
KHUCJIO0poJia (peaKuu OKUCTIEHUS,
ropenue). [lorstue 00 okcumax

CriocoOblI osryueHust KUCI0poa B
71a00paTOpPUN U MIPOMBILLIEHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoii 3 PexT XuMuIecKoi
pEaKIyu, TIOHATHE O
TEPMOXUMHUYECKOM YPaBHCHHH, 3K30- U
IHIOTEPMHUECKUX PEAKIIUIX

TomuBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3/1yXa, CIOCOObI €T0
MpeIOTBPALCHUS

[TpakTuueckas padota Ne 3 o Teme
«[Tonydyenue u coOnpaHue KHCIOPOa,
HU3y4YEHUE €r0 CBOMCTBY

Bonxopon — aneMeHT u mpocToe
BelecTBo. Haxoxaenue B npupoe
®uznyecKrue 1 XUMHYECKHE CBOMCTBA
Bopopoza. [Ipumenenne Bogopoaa

IlonsTHe 0 KHCIIOTaX U COJISIX

CriocoOslI nosty4eHus BOAOPoia B
nabopaTopuu

[TpakTuaeckas padora Ne 4 o Teme
«ITomydenue u coOupaHue BOI0poOIa,
HU3y4YECHUE E€r0 CBOMCTB)

bubmorexa [JOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

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

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4ae2

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

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d50d2

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

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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

32

33

34

35

36

37

38

39

40

41

42

Momnsipablii 00bE€M ra3oB. 3aKOH
ABorazapo

Brruncnenus 00bEMa, KOJIMUEeCTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UM 00BEMY

Breruucnenus 0068MOB ra3oB O
YPaBHEHUIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUN T'a30B

dusnueckue U XUMHUUYECKHE CBOIICTBA
BOJIBI

CocraB ocuoBanuii. [loasatue 00
WHIUKATOpax

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACBIIIEHHBIE PaCTBOPBI. MaccoBast
JIOJISl BEILIECTBA B PACTBOPE

IIpakTuyeckas padota Ne 5 o reme
«IIpuroToBiieHre pacTBOPOB C
onpeAcNIEHHON MacCOBOU J10IEN
pacTBOPEHHOTO BELIECTBA»
Kontponbnas padota No2 mo teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

[TonyueHne u XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEpHBIX
OKCHJIOB

OcHoBaHM: cOCTaB, KIaccupUKaIus,
HOMEHKJIaTypa

bub6moreka [JOK
https://m.edsoo.ru/ff0d542¢

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnmnoreka [IOK
https://m.edsoo.ru/ff0d59¢2

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

but6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342

bubnunoreka [IOK
https://m.edsoo.ru/ff0d664e

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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

43

44

45

46

47

48

49

50

51

52

53

[TonydyeHnue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIaTypa

HonyquHe 1 XUMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOICTBa

[IpakTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 110 TCMC
«OCHOBHBIE KJIACChl HEOPraHUYECKHX
COCTUHEHUN

I'enernueckas cBA3b MEXKY KiIACCaMU
HEOPraHWYECKUX COCTUHEHU

O0001IeHrE U CUCTEMATU3ALINS 3HAHUM

Konrtponsnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPIAHUUECKUX
coequHeHnin"

IlepBble MOMBITKY KJIACCU(PHUKALIMU
XMMHYECKHX 3JIeMeHTOB. [loHsaTHE O
rpynmnax CXoQHbIX 3JIEMEHTOB
[Tepronuueckuii 3aKOH U
[leproguueckas cucreMa XUMHYECKUX
aneMeHToB /. 1. Menneneera

[lepuopl, TpyMNIIbl, MOATPYIIIIHI

bub6moreka [JOK
https://m.edsoo.ru/ff0d67ca

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

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

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

bubnmnoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edso00.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9%ela

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

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

Ctpoenne atomoB. CocTaB aTOMHBIX
anep. N3otomnbl

CrpoeHue 31eKTPOHHBIX 000JI0UYEK
aTOMOB 3JIeMeHTOB [lepunonnueckoi
cucremsl [[. 1. Menaeneena

XapakTepHUCTUKAa XMMUYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.
Meneneena

3nauenue [lepuonnyeckoro 3akoHa st
pa3BUTHUSA HAyKU U nipakTuku. /. 1.
MenaeneeB — y4€HbIN, [I€1Aror U
IpaX<1aHuH

PezepBHblit ypok. O0o0IeHNE U
cucTeMaTH3alus 3HaHUi /
Bcepoccuiickas nmpoBepouHasi paboTa
Kontponbnas padota Ne4 o teme
«Ctpoenue atoma. XuMHUYECKasl CBA3bY»
/ Beepoccuiickast npoBepoyHasi paboTa

DNEeKTPOOTPULIATENIBHOCTh AaTOMOB
XUMUYECKHUX JIEMEHTOB

HNonnas xumudaeckas CBA3b

KoBanenTHas noJrsipHad XuMHUUICCKad
CBA3b

KoBanenTHas HCIOJISIpHAA XUMHUYCCKast
CBA3b

CreneHp OKUCIICHUS

bub6moreka [JOK
https://m.edsoo.ru/00ada342

bubnunoreka [IOK
https://m.edsoo.ru/00ada6bbc

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

but6moreka [IOK
https://m.edsoo.ru/00adb33¢

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

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

bubmorexa [JOK
https://m.edsoo.ru/00adac34

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8g
but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6moreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

OXHUCITUTEITFHO-BOCCTAHOBUTEIBHEIC

65
peakiu

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN
Pesepubiil ypok. O60011eHuE U

67 CHCTEMATHU3AIINS 3HAHUH 10 TEME
«Ctpoenue atoma. XuUMHUYECKasl CBA3bY»

68 PesepBHelil ypok. O600IeHHE U

CUCTEMAaTHU3alus 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/00adae28

bu6moreka [JOK
https://m.edsoo.ru/00adb076

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

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

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



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

9 KIIACC

Ne
n/n

KoanuyecTBO 4acoB

Tema ypoka KonTpoJbHbie
Bcero
padoThI

[Iepuoanueckuii 3aK0OH.
[lepuoanueckas cucrema
XUMHUYECKHUX 31eMeHTOoB JI. .
MennaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX IEMEHTOB 1
IIEPBBIX TPEX IEPUOOB

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB

Bunpl xXuMu4ecKou CBSI3H U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

Konrponsnas padora Nel o treme
«IToBTOpEeHuE U yriayOiieHue 3HaHUH 1 1
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca»

Knaccudukanmst XumMmuaeckux
peaxiuii Mo pa3IUyHbIM MPU3HAKAM

ITonsATHE O CKOPOCTH XUMHUYECKOMN

peakuuu. [IoHSITHE O TOMOTEHHBIX U 1
TeTEPOre€HHBIX PEAKIUAX

IToHsiTHE O XUMUYECKOM PaBHOBECHH.
@akTopsl, BIUAIOIIKAE HA CKOPOCTh 1
XUMHYECKON PEaKLIUH U MTOJIOKEHUE

IIpakTH4eckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nudposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo0.ru/00adb59e

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bub6moreka [JOK
https://m.edsoo.ru/00adb7e2

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

bu6moreka [JOK
https://m.edsoo.ru/00adbcb0

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

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c



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
nucconuanuu. CUbHbIE U cradbie
AIEKTPOJIUTHI

HNoHuHbIe ypaBHEHUS peakLni

XUMHUYECKHUE 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,

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/00addecO

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,
U3y4YeHUE €€ 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

XHUMHUYECKUE PEAKLINH, JIEXKAIINE B
OCHOBE MIPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arps3HEHNE
OKPYXKAaIOIIEH Cpeabl COSTUHEHUSIMHU
cepsl

Brruucnenue MaccoBoil 1011 BBIXOAA
MPOYKTA PEaKIIKU

OO61as xapakTepuCTHKA 3JIEMEHTOB

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>KaIoIIei 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.

https://m.edsoo.ru/00adeeca6

bubnunoreka [IOK
https://m.edso00.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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39

40

41

42

43

44

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

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

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

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

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/00aec103e

bubmuorexa [JOK
https://m.edsoo0.ru/00acl1156



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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47
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51

52

53

54

55

56

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
THIIPOKCHIA

Kemaeso

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

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

but6moreka [IOK
https://m.edso0o.ru/00ae14b2

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

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

bubnunoreka [IOK
https://m.edsoo.ru/00ael5e8

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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62

63

64

65

66

67

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
3HAHUU

Kontponbnas padota Ne4 o reme
«BaxkHennme MeTaJlibl U UX
COEIMHEHUS

BemectBa u marepurasl B
MMOBCEJHEBHOM )KU3HU YEJIOBEKA
XUMHYECKOE 3arpsi3HEHUE
OKPYXAaIOIIEH Cpebl

Ponb xumum B penieHun
AKOJIOTHYECKUX TIPOOIeM
PesepBHbIil ypok. O60011eHIE 1

cUCTeMaTHU3alus 3HaHUU

PezepaHblil ypok. O6o01eHue u

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

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

bu6mmoreka [IOK
https://m.edso0.ru/00ael1750

bubnunoreka [IOK
https://m.edsoo.ru/00ae3f50

but6mmoreka [IOK
https://m.edso0.ru/00ae4270

bub6moreka [JOK
https://m.edsoo.ru/00ae4270

bubnunoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK



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

cucTeMaTH3aIus 3HaHui https://m.edsoo.ru/00adb33c

68 PesepBHbIit ypok. O6001ICHNHE 1 | bubnmnoreka [JOK
cUcTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 .

I[TPOTPAMME


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




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

IIo Teme: ((HepBOHa‘IaJ'IBHI)Ie XUMHNYCCKUC ITOHATHUS

PaCKpbIBATh CMBICJI OCHOBHEIX XHUMHYECKHX IIOHSITHM: aToM,
MOJIEKYyJla, XHMHYECKUH OHJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJAHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTENIbHAS aTOMHasi M MOIEKYJsIpHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JOJsI XUMHUYECKOTO
JJIeMEHTa B COCAMHEHUHU, MOJSIPHBIM 00BEM, XMMHUYECKas peaxius,
KIacCU(UKANUS  PEAKIUi:  peakuud  COCOUHCHHS,  PCaKIUu
pa3NoKEHUs, peaklUuUu 3aMelIeHHs, peakiuu oOMeHa, 5K30- U
IHJAOTEPMHUYECKHAE PEAKIMH, TEeIUIOBOW 3(P(HEKT peakiuu, pacTBop,
MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B pacTBOPE
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHSATHH U
NPUMCHATH 5TU MMOHATHUA NIPU OIIMCAHUU BCIICCTB U UX HpeBpaH_IeHI/II\/JI
UCIOJIb30BAaTh XMMUYECKYI0O CHMBOJIMKY JJISI COCTaBJICHUS (opMyn
BEIIECTB U YPAaBHECHUN XUMHUYECKUX PEAKIUN

packpbiBaTb  CMBICII  3aKOHOB  COXPAaHEHHS  MacChl  BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa
ABorazapo

OTIpENIeTISATh ~ BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B OMHApHBIX
COETMHEHUSIX

KIacCu(UIUPOBATh XMUMHUYECKHE peakiuu (M0 YHCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKIIH BEUIECTB, IO TEIIIOBOMY dPQEKTY)

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPDHYIO W MOJISIDHYHO MacCChl

BCIIECTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIUMCIISITh MacCOBYIO JOJI0 XMMHYECKOIO 3JeMEeHTa Mo (opmysie

COCIUHCHHUS,
BBIYUCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOpE

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOJIOJICHHE,
U3MEpEHUe,  MOJECIHUPOBAHME,  OKCIEPUMEHT  (peaJbHbIl U

MBICJICHHBIN )
ITo Teme: «BakHelMe MpeCTaBUTEITN HEOPTAHUIECKHUX BEIIECCTBY

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TMOHSTHM: OKCHJ,

KHCJI0Ta, OCHOBAHHUC, COJIb

OMpPCACIIAATE NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeIIe.HéHHOMy KJ1acCy

COCIMHEHMH 10 (hopMyiaM
KJIAaCCU(UITUPOBATH HEOPTAHUYICCKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA
BEIIECTB Pa3JIMYHBIX KIIACCOB, MOATBEPXKIAs ONMCAHUE IPHUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMI

IIPOrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX
KauCeCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHUMUUYCCKHUX

HpeBpaHIGHI/If/'I B Pa3JIMYHLIX YCIIOBUAX

Clel0BaTh TMpaBUJaM TOJIb30BAHUA XUMHUYECKOM TOCYI0M W
7a00paTOPHBIM 00OPY/IOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BELECTBAMU B COOTBETCTBUU C HHCTPYKLUSMH IO BBINOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMOIYYEHHIO U COOHMpaHHIO
ra3oo0pas3HbIX BeUIeCTB (BOJOPOJA U KUCIOPOAA), MPUTOTOBJICHUIO
pacTBOpOB € OMNpEeAECNEHHOM MacCOBOW JOJIE PpacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATH U IPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 10
pacllO3HABaHUIO PACTBOPOB IIEJIOYEM M KHCIOT C IOMOIIBIO
WH/IUKATOPOB (JIakKMYC, (heHoNIpTaeHH, METUIIOPAHXK U APYTHUE)
IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pPEaKLUU

[To Teme: «llepuommueckunt 3akoH u Ilepuognueckas cucrema
xumuyeckux siemeHtoB JI. M. MenneneeBa. CtpoeHue aTroMmoB.
Xumuueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN»
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX IMOHSATUN: AIpO aTroMma,
JNEKTPOHHBIA CJOH aroma, aTroMHas OpOHWTalb, paauyc aroma,

XUMHYCCKasA CBA3b, IMOJIpHAA W HCIOJISIpHAA KOBAJICHTHAA CBA3b,



3.2

33

34

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

OJICKTPOOTPULATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KAaTHOH, QaHHOH,

CTCIICHb OKHCJICHUA
KHaCCI/I(I)I/ILII/IpOBaTL XUMHNYCCKHUEC DJICMCHTBI

OIUCHIBATh M XapakTepu3oBaTh Tabnumunyro (opmy Ileproandeckoii
CHCTEMBI XMMHYECKHX DJIEMEHTOB: pa3iHyaTh IOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoxarpynmna (brpymma)y,

«Malibie» B «OOJIBIITHE) Nnepruoabl

packpbiBaTth cmbici llepuogmyeckoro 3akona J[.MI. Menneneesa:
JIEMOHCTPHUPOBATH MOHUMAHKE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKUX OJJIEMEHTOB OT HUX TnoyoxkeHus B Ilepuoanueckoit

CUCTCEMC

COOTHOCHUTh  OOO3HAUEHHUs, KOTOphIE HMEIOTCA B  TaOiHIe
«Ilepnognueckas cucTteMa XUMHUYECKUX 3JIEMEHTOB JIL.1.
MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsih sijpa, oO0IIee Yucio

AJIEKTPOHOB U paclpeaesieHHue UX O ANEKTPOHHBIM CIIOSIM)

OIIPCACIIATH CTCIICHb OKHCJICHUS DJICMCHTOB B 6I/IHapHI>IX

COCAUMHCHUAX

OIPECACIIAATE BUI XUMHUYECKOM CBSI3U (KOBaHeHTHaH n I/IOHHaﬂ) B

HCOPraHNMYCCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJbTATbI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHus

ITo Teme: «BemiecTBo U XUMHUUecKas peakuus»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUCCKUX TOHSITHH: pacTBOD,
AJIEKTPOJIMTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOLMALINS,
peaKkIi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumblie u HeoOpaTUMbIe peakuuu,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peaxIym, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHA,
am(doTepHOCTh, XUMHUYECKas CBS3b  (KOBaJCHTHAs, HOHHAas,

MeTaHHI/I‘IeCKaH), KpUCTAININYCCKAaA peméTKa, CIUIaBbI, CKOPOCTb



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

32

XUMHYECKON peaKIuu

WIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MOHATHUUA H

NPUMCHATH 5TU MMOHATHUA IIPU OIITMCAaHWUU BEIIECCTB U UX HpeBpaH.[eHI/II\/'I

COCTABJIATh YPABHEHUS DSJICKTPOJUTHUECKOW AMCCOLMALUHN KHUCIOT,
LIEJI0YEHd M COJIEH, IOJHBIE W COKPAIIEHHBIE YPABHEHMS PEaKIUi

HOHHOr0 0OMeHa

PAaCKpbIBATh CYIIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/II\/'I

MIOCPEICTBOM COCTAaBJICHUS 3JICKTPOHHOTO OaJlaHCca STHX peakUuit
IIPOBOJUTH PACUYETHI [10 YPABHEHUIO XMMUYECKON pPEaKLUU

Ilo Temam: «Hemertamnpl M UX cOoeauHEHUsT» U «MeTamwisl U UX

COCAUHCHU A

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHEITU(PUICCKIE XUMUICCKUE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXKIasi OMUCAHHE
MpUMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHNYCCKUX peaKHI/Iﬁ

COCTaBJIATb YPABHCHUS peaKHHﬁ, NOATBCPIKAAIOIIUX CYHICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCKIY BCHICCTBAMU PA3JIMYHLIX KIIACCOB

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTU NPOTCKAHUSA XUMHUYCCKUX HpeBpaH.[eHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

CleIoBaTh IMpaBWJIaM TIOJMB30BAaHUS XUMUYECKOM TIOCYAOH W
7a00paTOPHBIM 000PY/IOBaHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSMHU 110 BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHUIO M COOUPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKHUCIIOTO ra3a)

MPOBOJUTH PEAKIUH, MOATBEPXKIAIONINEe KayeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM IYyTEM XJIOPHI-,
Opomua, wuoauna, Kapbonar, ¢docdar, cunukar, cyiabpar,
THIIPOKCUAMOHBI, KaTHOHBI aMMOHHS, WOHBI M3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOpaX HEOPraHMUYECKUX BEIIECTB

[To Teme: «XuMHUS ¥ OKPYKAFOIIAS CPEIA

pacKpbIBaTh CMBICII OCHOBHBIX xuUMHueckux moHsTuid: [IJIK

BCIICCTBA, KOPPO3HA MCTAJIJIIOB

NPpUMCHATH OCHOBHBIC OIICpalluU MBICITUTEIbHOM ACATCIIbHOCTH —



aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTH3aIlUIO,
BBISIBJICHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBHBCﬁ — I I/I3y‘-IeHI/I}I
CBOWMCTB BEIISCTB M XHUMHYECKHX PpEaKIMid, eCTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — HaGHIOIIeHI/IC, I/I3MepeHI/Ie, MO,Z[GJII/IpOBaHI/Ie,

AKCTICPUMEHT (peanbHBIA U MBICTICHHBIN )



MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HepBOHa‘-IaJILHLIC XUMHUYCCKUC ITIOHATUA

[Tpeamer xumuu. Ponb XMMUM B )KM3HM YelloBeKa. XUMHS B CHCTEME HayK.
Tena u BemiectBa. Pu3znyeckrue CBOICTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

ITonsiTHe 0 MeTOAaX MO3HAHUSA B XMMHUH. UHCTHIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

ATOMBI H MOJICKYIJIBI. Xumuueckne 3aeMeHThl. CHMBOJIBI  XMMHYECKHX

31eMeHTOB. [IpocTbie U cloKHbIe BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumuueckast ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENLHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 10711 XUMHUYECKOTO dJIeMEHTa

B COCAMHCHUU

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBsi3b KOJIMUYECTBA,
Macchl M 4YMCIAa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacué€rel mo Qopmynam

XUMHYECKUX COEIUHECHUN

dusnueckue U XUMUYECKUE ABJICHHA. XUMUYECKas peakuus U e€ NpU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHus1. Kinaccupukanus

XUMHNYCCKUX peaKHI/Iﬁ (COG,Z[I/IHCHI/IH, Pa3jIoKCHUA, 3aMCIUICHU, O6MCHa)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYA0H, C TIpaBUIaMu
pabotel B naboparopur u TpuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM
o0opysOBaHHEM, H3y4Ye€HHE U OIMUCaHhe (QUINYECKUX CBOMCTB 00OpasIoB
HEOpPraHMYECKUX BeHIeCcTB, HaOmroneHue Qu3nueckux (TUIaBICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUTMEHHE U KOHACHCAIUS BOJbI) U
XUMHYECKHX  (TOpeHHE CBEeYM, [pOKaJMBaHWE MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCJIOTOW) SBIIEHWH, HAOMIOJEHUE U OMNHCAHHE
NPU3HAKOB TPOTEKAHMS XHMHYECKHX peakuuid (pasjoXeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOPHAOM Oapus, pa3loKeHHE
ruapokcuaa menu(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE XKelle3a C pacTBOPOM

conu menu(1l), m3yuenue cnoco6oB pazaeneHus: cMecei (C MOMOIIbI0 MarHUTa,



2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

(buIpTpOBaHUE, BBIMTAPUBAHKME, TUCTUIUIALMS, Xpomatorpadus), MpoBeIeHUE
OYHUCTKHN HOBapeHHOI\/'I coJju, HaGJHOIIeHI/Ie " OIIMCAaHHUC PE3YyJIbTATOB ITPOBCACHUA
OTbITa, WUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJeei

MOJIEKYJI (I1apOCTEPIKHEBBIX )
Baxneiime npeacTaBuTeN HEOPraHMUECKUX BEIIECTB

Boznyx — cmecp razoB. CoctaB Bo3ayxa. Kucmopon — snemeHT u mpocrtoe
BenlecTBo. HaxoxneHue kuciaopona B Ipupone, (PU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopona. CrocoObl
NOJYYeHHsI KHUCIOpoJa B JIAOOpaTOpUH W MPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupojae. O30H — anjaoTponHas MoaupUKaILUs KHCI0poaa

TennoBoit 3G HeKT XMMUIECKON peaKIiK, TEPMOXUMUYECKIE YPaBHEHUS, IK30-
1 SHAOTCPMHUUYCCKHUEC PCAKIINU. Tormnmuso: YroJjib U MCTaH. Ban}ISHeHI/IC BO3/1yXa,

yCUJICHUE TTApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CIIOSI

Bonopon — aneMeHT u mpocrtoe BemiecTBo. HaxokneHue Bogopoja B MPHUPOE,
du3nuecKkre W XMMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IONyYEHHSI.

Kucnorsl u conn
MoutsipHbIit 00BEM Ta30B. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSM

®usnyeckue CBOWCTBA BOAbl. Boma kak pactBoputTenb. PacTBOpBL
HaceplmeHHbple 1 HEHACBIIEHHBIE PACTBOPBL. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast n0ns BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpupoAE M B KU3HM 4denoBeka. Kpyrosopot
BO/ABl B TIpuUpOJE. 3arpsA3HEHHE NpUpPOAHBIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukamus Heopranmdeckux coequHeHuil. Oxcuabl. Knaccugukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHCIOTHbIE, aM(OTEpHbIE) W
HeconeoOpasyrone. HoMmeHknarypa oxcuaoB. Pusmueckue UM XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyyenue okcuaoB

OcHoBanmsi. Kmaccudukanust ocHoBaHui: MIENOYM H  HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkiatypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lonyueHne ocHOBaHU

Kucnotel. Knaccudukanus kucior. HomeHknarypa kucior. dusmdeckue u
XUMHYECKUE cBoMcTBa KUCIOT. Pan axktuBHocTH MetauioB H.H. Bekerosa.

[TonyueHue kucior

Comu. Homenknarypa coneil. ®usznyueckne M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit



2.10

2.11

3.1

3.2

3.3

I'eneTmyeckas CBA3b MEXKOY Ki1acCaMU HEOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XHMMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEIICHUE  COACPKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHMe, paclio3HaBaHHE U H3y4EHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJAECHCTBUS BEIIECTB C KUCIOPOJOM U
yCJIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3lilaMd OKCHJOB W ONHCAHWE WX CBOWCTB, IOIy4YCHHE, COOHMpaHUE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojeilcTBHe
Bogopoaa ¢ okcugoMm Menu(Il) (Bo3MOXKHO HUCTIOIB30BAHME BHICOMATEPUATIOB),
HaOroleHue 00pa3lioB  BEIECTB KOJWYECTBOM 1 MOJb, MCCIEI0BaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIIEHHOM MAacCOBOW JOJIEW pacTBOPEHHOTO
BELIECTBa, B3aWMOJAEHCTBHE BOJbI C MeTa/llaMu (HaTpUEM M KaJbIHEM)
(BO3MOXXHO MCIIOJIb30BaHME BMJCOMATEpUANIOB), OINpEAEICHUE pPacTBOPOB
KUCJIOT W IIEJIOYEH C TOMOIIBI0 HMHJUKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIUYHBIX KJIacCOB, HAOJIIOJEHUE W3MEHEHUs
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT W INEJIoYeH, H3ydeHHE
B3aumojieiicteusa okcuga meau(Il) ¢ pacTBopomM cepHOMl KUCIOTBI, KHUCIOT €
METaJUIAMH, PEAKIUN HEUTpaIU3alliy, I0Jy4YEHHE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOIO MeTaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTAIbHBIX 3a/1ay 1o TeMe «BakHelne Kiacchl HEOPTaHUYECKUX

COEIMHEHUI

Ilepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNN

[lepBbie TOMBITKH KiIacCH(DUKAMU XUMHUYECKUX dieMeHTOB. [loHsTHe O
Irpynmnax CXOJHBIX 3JICMCHTOB (IJ_IGJ'IO‘-IHBIG H IICJIOYHO3CMCIBbHBIC MCTAJlIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amdoTepHBIC

OKCUABI U TUAPOKCHIbI

IIepuonnueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKHUX 31eMeHTOB 1. 1.
Menneneena. Kopotkonepuonnas u JUTMHHOTIEPHOTHAS hopmbI
Ilepronnueckort cucremsl xumuueckux dnemeHtoB .M. Menneneesa.
Ilepuoapr u rpynmbl. PU3UYECKUH CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

Crpoenue atomoB. CoctaB atroMHbIX siaep. VM3otombl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XHMHUYECKHX DIIEMEHTOB



3.4

3.5

3.6

3.7

9 KUIIACC

Kox

1.1

1.2

1.3

ITepuoanueckoit cucremol .M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanyeckoii cucreme /.M. Menneneena

3aKOHOMEPHOCTU M3MEHEHHUsI paauyca aTOMOB XHUMHUYECKHX SJIEMEHTOB,
METAUINYECKUX WU HEMETAUIMYECKUX CBOMCTB MO TpynmaM M MEepUOIaAM.
3nauenue Ilepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTUA Hayku W mnpakTuku. .M. MenneneeB — y4€HbIl U

T'paXxJIaHUH

Xumuueckass cBsa3b.  KoBayieHTHas (HOHHpHaH n HeHOHﬂpHaH) CBA3b.

3J'I€KTpOOTpI/IHaTeJ'IBHOCTI) XHMHYSCKHUX 3JIEMEHTOB. VIoHHas CBI3b

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pcaKkmuu. Hpoueccm

OKHCJICHHS B BocCTaHOBICHMA. OKUCINTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUH HKCHEPUMEHT: H3y4YeHHEe O0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE THUAPOKCHAA IMHKA C PacTBOpaMU KHUCIOT U
niesnoue, MpoBEACHUE OMbBITOB, WUTIOCTPUPYIOLIUX MPUMEPbl OKUCIUTENIbHO-

BOCCTAHOBUTENBHBIX pEaKLUil (TOpEeHUE, peakLiuu Pa3I0KEeHHs], COEINHEHU)

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

BemectBo n xummnueckas peakuus. [lopropenue

IIepuonnueckuit 3akoH. Ilepruoauyeckas cuctema XuMU4eCcKux snemenTos .M.
MenpaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB
XUMUYECKUX BJEMEHTOB TMEpPBbIX TPEX MNEPUOJOB, Kalldsd, KaJblUsi M UX
COCIMHEHU B COOTBETCTBUU C IMOJOXEHUEM 3JIeMEHTOB B llepmomgmueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BellecTBa: BHAbl XMUMHYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH
Y BUJIa XUMUYECKOU cBsi3u. Kiaccudukaius 1 HOMEHKIIATypa HEOPraHUUEeCKHX
BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jIMUHbIM  KjaccaM HEOpPraHMYECKHUX COEIMHEHUH,

TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB
Knaccudukanus XuMUYECKHX PeaKIUid M0 pa3IUYHBIM MPpU3HAKaM (110 YHCITY U

COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEmIoBOMY 3(¢eKTy, Io

H3MCHCHHIO CTCIICHEH OKHMCICHUS XHUMHYSCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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[0 yYacTHIO KaTauu3aropa). OK30- M  DJHIOTEPMHUYECKHE peakluH,

TEPMOXUMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XUMHUUYECKON PEAKIIUU

ITonsatue 00 O6p8.TI/IMLIX n HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. ITonsiTue o
TOMOTI'CHHBIX U I'€CTCPOrCHHBIX PCAKIHAX. IlonsiTHe 0 XMMHYSCKOM PaBHOBCCHMU.
(DaKTOpLI, BJIMAOMIUEC Ha CKOPOCTb XUMHUUYECKOM pCakiun M IOJOXKCHUC

XUMHYCCKOI'0 paBHOBECHUSA

OKHCIUTEITBEHO-BOCCTAHOBUTEIILHEIC pc€akuunu, BHGKTpOHHBIﬁ OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pcaKknuu. Cocrasiienne ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCHOJIB30BAaHHEM METOJa

QJICKTPOHHOI'O OajaHca

Teopust 3JIEKTPOJUTHUECKON AUCCOIUALMM. DIJIEKTPOJIHUTHI U HEIIEKTPOJIMTHI.
Katnonsl, aHnonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJAMU
xumuueckoi cBs3u. CreneHb quccounanuu. CUIIbHbBIE U clla0ble 3JIEKTPOJIUTHI.
Peakuun MoHHOrO OOMeHa. YCIOBHS NMPOTEKaHMUS PEAKIMA MOHHOTO OOMeHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE ypaBHEHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJell B CBeTe TNPEACTABICHUNA 00 3ICKTPOTUTHUYECKON

nucconuanuu. KauectBeHHbIe peakiiy Ha MOHBI. [loHsATHE O THApPOIU3E coeit

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENISIMH KPUCTAJUTMYECKUX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpPHsl); MCCICIOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IMYHBIX (HAKTOPOB;
WCCJIeIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIMU  KUCJIOT, Ieoued U cojeil (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE OMNBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO 0OMeHa (00pa3oBaHME OCalKa, BBIICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OMBITOB, WJUIIOCTPUPYIOIIUX TMPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peaKiuii (TOPEHHE, PEaKIMu PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOUIbIO KaU€CTBEHHBIX peakluit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
Hemerannsl u ux COCIUHCHMUA

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHUMHYECKHE CBOMCTBA Ha MpUMEpe XJopa
(B3auMozelicTBUE € MeTallllaMu, HEMETAJUIaMM, WLIeJIo4aMu). XJIOPOBOAOPO.

Consanas KHCJI0Ta, XUMHWYCCKHUC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHHUC. I[eﬁCTBHC
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XJIOpa ¥ XJIOPOBOJIOPOJA Ha OpraHU3M ueloBeKa. BaxHeiliine XJIOpHUIbI U UX

HaxO0/JICHUE B MIPUPOJIE

OO6mass xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHne u pusnueckue cBoiicTBa
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPONHBIE MOAN(PUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPOMA, CTPOCHHE,
¢uznueckue M XUMHYECKHE CBOWCTBA. OKCHIBI CEpbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTA, (bHBI/I‘IGCKI/Ie M XUMHYECKHE CBOICTBa
(oOmuMe Kak MpeACTaBUTENS Kiacca KHCIOT U creruduieckue). XuMHUUEeCKHe
peakuuu, JeXalue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOU
kucinoTel. [Ipumenenue. Conum cepHOM KHUCIIOTBHI, KaYECTBEHHAs peakuus Ha
cynb(dar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJC. XUMHUUIECKOES
3arpsi3HEHUE OKPYXKAIOUIeH Cpellbl COeNMHEHUSIMU Cephbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHUS

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIPOCTPaHEHUE B IPUPO/IE,
¢usnveckne u XUMU4Ieckne cBoicTBa. Kpyrosopor asora B mpupoze. AMMHAK,
ero ¢u3nMveckue W XMMHUYECKHE CBOICTBa, mojyyeHue U npumeHeHue. Comnu
aMMOHMSI, HUX (U3NYECKHEe M XUMHYECKHE CBOMCTBA, NpPUMEHEHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCIIOTA, €€ IMOJyYeHHE,
¢usnyeckue W XMMHUYECKHE CBOMCTBa (0OIIME Kak TpeAcTaBUTENs Kiacca
KHUCJIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KayecTBe MHHEPAJbHBIX yI0OpeHUH. XUMHUECKOe 3arpsi3HEHHE OKpY’KaloIien
Cpelbl COETMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, IOYBBI

1 BOJIOEMOB)

®ocdop, amtorponHsie Monudukanuu (ocdopa, puznyeckre U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kucnora, (Qundeckue wu
XMMHUYECKHE CBOWCTBa, mosydeHue. Vcmosnp3oBanue ¢ochaToB B KayecTBe

MHHEPAJTbHBIX yI00PECHUI

OO6mas xapaktepuctuka djeMeHTOB [VA-rpynmel. OCoOCHHOCTH CTpOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepon, AJUIOTPOITHBIC
Moau(UKAIMK, pAacTpOCTpaHeHHE B NpUpoje, (PU3MUEecKHe U XUMUYECKUe
cBoiictBa. Ancopbuus. KpyroBopot yriepona B mpupoae. OKcuibl yriepona,
nux (1)H3H‘{€CKI/I€ U XUMHUYCCKUC CBOI\/JICTBa, I[CI\/JICTBI/IG Ha JXHBBIC OpPraHWU3MBbI,

MOJIYUCHUC U TIPUMCHCHUC. DKoJIOTHYECKHUE HpO6J’IeMH, CBA3aHHBIC C OKCHI0OM
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yraepona(IV); rumore3a 1100anbHOTO TOTEIUICHHWS KIWMAaTa; MapHUKOBBINA
a¢dexr. YronpHas KucCiIOTa W €€ CONMM, MX (U3NYECKHEe U XUMUYECKUE
CBOWCTBa, MOJYYCHHE M TpUMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJTMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTWJIEH, 3TaHOJ, TJIHUIEpUH, YKCyCHas
kuciora). MIx cocraB m xumuyeckoe cTpoeHue. lloHstre o OuoIOrHyYecKu
BaXXHBIX BEIIECTBAX: J>XHMpaX, OenKkax, yrieBojaXx — M WX pPOJH B JKU3HH
yenoBeka. MarepuaabHOe €IWHCTBO OPTraHMYECKUX W HEOPTaHHMYECKUX

COEeIMHEHUN

Kpemunuii, ero ¢usnyeckue ¥ XHMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npumenenue. CoenuHeHus KpemHHUsi B mpupoje. OOmme mpeactaBieHus 00
okcuzae kpemHus(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCTIOJIH30BAaHUE B
OBITY, MEIUITMHE, TIPOMBINUICHHOCTH. BaskHEHTIINE CTPOUTEIHLHBIC MaTePHAIIbI:
KepaMmHKa, CTEKIIO, IEMEHT, OeTOH, jeie300eToH. [IpobieMbl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE O0pa3l0B HEOPraHMYECKUX BEILECTB,
CBOWCTB COJITHOM KHUCJIOTBI; NMPOBEJACHUE KAYECTBEHHBIX PEAKIMU HAa XJIOPH]-
WOHBl W HaONIOJICHWE TMPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
(u3nyeckre 1 XMMUYECKHE CBOICTBA raJlor€HOB U UX COEAMHEHUN (BO3MOXKHO
WCIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0pa3liaMu XJIOPUIOB
(ramoTeHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO WCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHUE TIpoIecca
oOyryiMBaHUsl caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
M3yYeHUEe XMMUYECKHX CBOMCTB pa30aBICHHOW CEpHON KHCIOTHI, MPOBEACHHE
KaueCcTBEHHOM peakuuu Ha cyiabpaT-uoH U HaONIoJeHHE MpHu3HaKa eé
MPOTEKaHMs; O3HAKOMJIEHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COCTMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHJJIEOMATEpPUAIOB), OOpa3laMu
a30THBIX U GOCPOPHBIX YAOOPEHUH; OTyueHNe, COOMpaHne, paclio3HaBaHUE U
M3y4YeHHE CBONCTB aMMHaKa; IMPOBEJCHHE KAaYECTBEHHBIX peakUuil Ha HOH
aMmMoHHMST W ¢docaT-uOH U U3YUYCHHE NPHU3HAKOB WX TMPOTCKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCJIOTHI C MEIbIO (BO3MOXKHO
WCIIONBb30BAHUE BHUICOMATEPUATIOB); H3YUYEHHUE MOJIETEH KpPUCTAIUTMUYECKUX
pemérok anMmasa, Trpaduta, ¢ylJIepeHa; O3HAKOMIIEHHE C TMPOIEeccOM

a7icopOIMK PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
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MPOTHBOTa3a; TOJIy4YCHHE, COOMpaHWe, paclio3HABaHWE M HM3YYCHHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- WU
CHIIMKAT-HOHBl M W3yYeHHE MPHU3HAKOB HMX TPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKUHUEH CHIMKATHON MPOMBIIIICHHOCTH; PELICHHE SKCIEPUMEHTAIBHBIX

3aaa4 I10 TEME «Bakneinine HeMeTaIbl 1 UX COCOAUHCHU A
MeTamisl ¥ BX COSTMHCHUS

OO6m1as xapakTEePUCTHUKA XUMUUECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nonoxxkenuss B llepuoamyeckoir cucreMe xXuMuueckux dneMeHtoB JI.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHEe METAITOB. MeTamnyeckast CBsI3b U
METaJUIMYECKass KpUCTAJUIMYECKass pemérka. OJIEKTPOXUMHUYECKUU  psij

HaIpsKEHUH METaJIJIOB

dusznuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiioB. OO1ue crocoObl NOTydYeHHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, UyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

[[lemounble MeTauIbl: MOJOKEeHHE B llepmonnueckold cucTeMe XHMHYECKUX
aneMmeHToB /.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJECHUE B MPHUPOJE.
dusnueckue 1 XUMHIECKUE CBOMCTBA (Ha TpUMepe HATpus U Kaus). OKCUIBI U
TUAPOKCHIBI HATpusi U Kaiaus. [IpuMeHeHHe IIEeNOYHBIX METaUIOB M UX

COCTUHEHUN

Illenouno3eMeNbHbIE  METaljbl MarHuii W KaJdbLIMH: TOJIOKEHHE B
[Tepuonnueckon cucreme xumMmuueckux aneMeHToB .M. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWE B npupone. OU3MYECKHUE U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeilmme coeanHeHUs Kanblusg (OKCUI, TUIPOKCHUI,

comn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

AmoMuHMiL: TIoNoXkeHue B llepruoanyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JL.. MenneneeBa; cTpoeHuE aroma; HaxoxkiaeHue B mpupone. dusnueckue u
XAMHUYECKHAE CBOMCTBA AIFOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHIIA U THIPOKCH A

AJIFOMHHUA

XKeneszo: monoxenue B [lepuonndeckoii cucteme Xxumuueckux snemeHtoB J[. 1.
MeHneneeBa; CTpO€HHE aToMa; HaxXOXJAECHHE B Tmpupone. Duszmueckue u
XUMHYECKHE CBOMCTBa xeneza. OKcunbl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYEHUE

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METaJUIOB M CIUIABOB,

X (U3MYEeCKMMM CBOMCTBaMH; W3Y4YEHHE pE3YyJIbTaTOB KOPPO3UM METaJIOB
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(BO3MOXKHO HCITOJI30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCICTBUSL OKCHJA Kajbllud M HATpusi C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUAJIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCIHOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KauE€CTBEHHBIX pEaKUWi Ha MOHBI
(mMaraus, xajblus, adroMuHus, nuHka, sxeneza(ll) u xemesza(Ill), menu(Il);
HaOJII0/IeHNE U OMMCAaHUE MPOLIECCOB OKpAUIMBaHUS IUIAMEHU MOHAMH HATpus,
Kamuss W Kanblusg ~ (BO3MOXKHO — KCIOJNB30BaHHE  BHJIEOMATEPUANIOB);
WCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
LIMHKA; pelIeHHE SKCIIEpUMEHTANIBHBIX 33/1a4 10 TeMe «BakHele MeTamisl u

HUX COCOIUHCHU I
XHMHMS M OKpyXKaromas cpeia

HoBeie maTepuanbl U TeXHOJOTHH. BemiecTBa U mMaTepualnbl B MOBCEIHEBHOMN
JKU3HM 4YesloBeKa. XUMHUS U 3[10pOBbe. be30omacHoe Ucnoab30BaHNE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momomp Mpu XUMHYECKUX OXKOTaxX H

OTpAaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOM  TPAaMOTHOCTH.  XHMHMYECKOE  3arpsi3HEHUE
okpyxatomieid cpeasl [1/IK. Posib XUMuM B pelieHUH 3KOJOTHYECKUX MPOOIEM.
[IpupomHble MCTOYHUKH YTJIEBOAOPOIOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),
MIPOYKTHI UX MEPEPadOTKH, UX POIb B OBITY U IPOMBIIIICHHOCTH

XUMHUECKUI SKCIIEPUMEHT: U3YUYEeHHE 00paslioB MAaTEPUAIOB (CTEKJIO, CIIaBbI

METaJJIOB, MOJIMMEPHBIE MAaTEPUAIIBI)



ITPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpOBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

IIpencraBnenue:

O [I03HABa€MOCTHU SIBJICHUI MpPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOH HayKH Kak O0JIACTH COBPEMEHHOI'O
€CTECTBO3HAHMS, KOMIIOHEHTa OOILIed KyJIbTYphl M IpPaKTHYECKOU
NEeSITEIbHOCTH YEeJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHUEC MECTa XUMHUHU CPEAN APYTIUX CCTCCTBCHHBLIX HAYK

0 HAaY4YHbIX MCTOJAaX NO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAax HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JUIS

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodeccHoHaTBHON AeATETPHOCTH, CBI3AHHBIX ¢ XUMHEH 1
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX
XMMHYECKOH HAyKH, YTO IO3BOJUT OOYYaIOMIMMCS paccMaTpUBATh
XMMHIO KaK cepy cBoelt Oyayiel npodeccnoHaIbHON 1eATeIbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPO(QMIBHOTO TpeaMeTra

IIpH [IEPEX0/Ie HA YPOBEHB CPEIHETO 00IIEro 00pa3oBaHUs

Brnagenne cucreMoil XUMHUUYECKUX 3HAHUM H YMCHHUEC MPUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIITNE XWMHWYECCKHE TIOHATHS: XHUMHYECKUH 3JICMEHT, aToOM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HCOOHOpOAHAsd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHasa
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIpHas Macca, MOJISPHBIMA
00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb (CPEHHSs), XUMHUYECKas
peakLus, peaklMu COEIUHEHMs, PEaKLUUH Ppa3IoKeHUs, peaKkuuu
3aMeIeHHs, peaKkiuu OOMeHa, TeruioBod 3((deKT peakmuu, 5K30- U
SHJIOTEPMHUYECKHE PEaKIMU, PacTBOpP, MaccoBas IO XUMHUYECKOIo
AIIEMEHTa B COEIMHEHUH, MAacCOBasl IOJISl M TIPOLICHTHAS KOHIICHTPALUS

BCHICCTBA B paCTBOPEC, AAPO aTOMa, BJICKTpOHHLIﬁ cloit aToMa, aTOMHasd



2.2
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3.1

3.2

33

3.4

opbutanb, paauyc aromMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs! CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJISIPHASL U HETIOJIIPHAS
KOBQJIEGHTHAsT  CBSI3b, HMOHHAs  CBsSI3b, METa/NIMYECKas  CBS3b,
KpUCTalLIM4ecKass peléTka (aToOMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJISIpHAsl), WOH, KAaTUOH, aHWOH, AJIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOJMTUYECKAsT ~ JUCCOLMANMsS, PEaKUUd HOHHOTO OOMEHa,
OKHCITUTETIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCICHHE U  BOCCTAHOBIICHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEeaKIvy,
CKOpOCTh XUMHYECKOW peakiuu, Kkaranuzarop, [IJIK, xopposus

METAJLJIOB, CILIABBI

OCHOBOITOJIAraroOle€ 3aKOHbl XHMHUU: 3aKOH COXPAaHEHHUS MACCHI,
nepuoguyeckui 3akoH .M. MeHngeneeBa, 3aKOH IMOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOPUM  XHMMHH: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, Teopus

AIEKTPOIUTUIECKON TUCCOLIUAIIUU
Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKITFOUAIOILICH:

yMEHHE NPaBIIBHO HCIOIb30BaTh U3yUCHHBIE BEIIECTBA U MATEPUAIIBI
(B TOM 4YHCIE MHHEpaJbHbIC YAOOpPEHHs, METAaUIbl W CIUIABHI,
NPOIYKTHl TEepepabOTKH TNPHPOJHBIX HMCTOYHHUKOB YTIIEBOJIOPOAOB
(yras,, mpupoaHOro rasza, He()TH) B OBITY, CEJIBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE M TOHMMAHWE 3HAYEHUS XHUPOB, OCIKOB, YIJICBOIOB
JUIS OpraHW3Ma 4YelloOBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB
¥ XUMHYECKHX ITPOIECCOB HA OPTaHM3M YEIOBEKa W OKPYKAIOIUIYIO
IPUPOJHYIO CPELLy

yMEHHE WHTETPHPOBATh XMMHUUYECKHE 3HAHUS CO 3HAHWSMHU JPYTUX

y4eOHBIX TIPEAMETOB

HAJIMYHME OIBITa pabOTHl C PA3IMYHBIMH UCTOYHHKAMU HH(OpMaIuu
N0 XUMMM (Hay4dHas M HAy4yHO-IOMYJSIpHAas JMTEparypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

YMEHHE OOBEKTUBHO OLIEHUBATh WH(POPMAIMIO O BEIIECTBAX, HX
OpeBpallieHUsIX M NPAaKTUYeCKOM  TPUMEHEHHH U YMEHHe
UCTIOJIb30BaTh €€ IS pelIeHUs] y4eOHO-TT03HABATENbHBIX 33124
Brnagenne ocHOBaMM IOHATHMHOIO ammapara M CHUMBOJUYECKOTO

A3bIKA XUMHH IJIs1 COCTAaBJICHUS d)OpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YpaBHEHUHM  XUMHUYECKHUX  pPEakKIMi; OCHOBAMH  XHUMHUYECKOM

HoMmeHKknatypsl (IUPAC u TpuBHanbHOI)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dyeMeHTa B [lepuonnyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii s1apa, oOliee 4YHcio
AIIEKTPOHOB), PACHPEICICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEpruoao0B, KaJivus U KaJIbLUA

[lpencraBnenne 0  NEPUOJMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paJuyc aToMma, 3JIEKTPOOTPHULIATEIbHOCTH),
OPOCTBIX UM CJIOXKHBIX BEIIECTB OT IMOJOXEHHUS JJIEMEHTOB B
[lepuoguueckoit cucremMe (B Majblx [EpHOJax M IJIaBHBIX

MOJTrPYyNIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa
YMenne kinaccupuuupoBaTh:

XUMHUYECKHE FIE€MEHTHI

HEOpraHMYeCcKue BellecTBa

XUMHUYCCKUC PCAKIIUHN

YMeHue onpeaerh:

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsan

HOHa

BUJ XMMHYECKON CBA3M U THUN KPUCTAIIMYECKOHW CTPYKTYphl B

COCTMHEHUSIX
XapakTep Cpebl B BOJAHBIX PACTBOpPaX BEHIECTB (KUCIOT, OCHOBAHU)
OKHUCJIUTEIh U BOCCTAHOBUTEIH

YMeHue xapakTepu3oBaTh (hU3HMUecKue U XUMUYECKUE CBOMCTBA:
MOPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KA, MarHHi,
KaJIbIIMHA, aJTFOMHHUH, JKeJe30)

CIIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (Boja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIBI U THUAPOKCHIBI
metamioB [-IIA rpynm, amomunus, meau (1), nuaka, xemnesa (I u
II), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,

docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

IMPOTrHO3HUPOBATH n XapaKTCpU3oBaTh CBOMCTBaA BCIICCTB B



10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

3aBHCHUMOCTH OT MX COCTaBa M CTPOCHHUS, NMPUMEHEHHUE BEIECTB B
3aBUCHMOCTHU OT UX CBOMCTB, BO3MOKHOCTh IIPOTEKAHUS XUMHUUECKUX
MPEBpaIIeHHUH B pa3IMUHbIX YCIOBUIX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIC M MOHHBIC YPAaBHEHUS PEaKIui, B
TOM YHUCJIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUi

WUTIOCTPUPYIOIMIMX XMMHYECKHE CBOMCTBAa M3YUYEHHBIX KJIaCCOB
(TpyTi) HEOPraHUYECKHUX BEIICCTB

MOATBEPKJAIOMIUX TEHETHUECKYIO B3aMMOCBSI3b MEX1y HUMU

YMeHue BIYUCTTH (TPOBOAUTH PACUETHI):

OTHOCUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOI'0 3JIEMEHTA B COSMHEHUH

MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30oB

M0 YypaBHEHUSM XHUMHUYECKHUX PEAKIUH M HAXOJIUTh KOJIMYECTBO
BellecTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKuu
Bnanenue (3HaHME OCHOB):

OCHOBHBIMM  METOJAMH  HAy4YHOro  TO3HaHUA (HaOIIO/IEHHE,
U3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
XUMUYECKHX SIBICHUW; yMeHUE CQPOpMyIUpoOBaTh MpodjeMy H
MPEJIOKUTH IMyTH €€ pelleHus

Oe3omacHOi pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKOU
MOCYJI0¥ M J1a0OpaTOpPHBIM 000PYAOBAHHEM

npaBUJIaMy OE€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YyEMBbIMU
B IOBCEHEBHOM JKU3HU, MPAaBUIaMH MOBEICHUS B LEISIX cOepeKkeHUs
30POBbSl M OKPYXKAIOLIEW NIPUPOAHOM Cpelbl; IOHMMAaHHE Bpeaa
(omacHOCTH) BO3ACHMCTBHSI HAa >KMBBIE OPTraHU3MbI OMNPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUSA

Hanuume npakTHYeCcKUX HAaBBIKOB IUIAHUPOBAHUS U OCYLIECTBIICHUS
CIHEAYIOMNX XUMUYECKUX IKCIIEPUMEHTOB:

HN3YUCHUC U OIIMCAHUC (I)I/IBI/I‘-IGCKI/IX CBOICTB BC€IICCTB, O3HAKOMJICHHC

C (1)I/I3I/I‘~ICCKI/IMI/I u XUMHNYECCKUMU SIBJICHUSAMU,; OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WUTIOCTPUPYIOIHME MPU3HAKU TPOTEKAHUS XUMHUECKUX PEeaKIUii
U3ydeHne croco0O0B pa3aeNeHus cMecen

NOJlyYeHUE KHCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYCHHE €ro CBOMCTB; MOJYYEHHE YTJIEKHCIOrO ras3a u

HN3YUCHHUC CTO CBOfICTB; IIOJIYUCHHUEC aMMHUaKa U U3YyYCHHUEC €0 CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JeH

paCTBOpéHHOFO BCIICCTBA

IpUMEHEHNE WH/INKaTOpPOB (;makmyca, METHJIOpaHKa u
denondranenna) s OnpeneNieHUs] XapakTepa cpeibl B pacTBOpax

KHUCJIOT U LIeJIoUel

UCCIIIOBAaHME W OMNHMCAaHHE CBOMCTB HEOPraHWYeCKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYECHUE B3aMMOJEUCTBUS KUCIOT C METaJUIaMU,
OKCHJAMU  METaJUIOB,  PAacTBOPUMBIMH U HEpPacTBOPHUMBIMH
OCHOBaHMSIMH, COJISIMH; TIOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajjla JApYyrMM U3  pacTBOpa  COJIU;
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUAOB AaTIOMUHUS U

LIUHKA

pelieHne SKCIePUMEHTANIBHBIX 3a7a4 1o TemaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKHUX COCIUHEHHI»; «DNEKTPOIUTUYECKAS
aucconuanmsay; «BakHeWmmme HeMETalabl M WX COCIUHCHUS,

«BakHee MeTalIbl 1 UX COSTUHEHUSI

XMUMHYECKUE  OKCIEPHUMEHTHI,  WLIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKAHUS PEaKIii HOHHOTO OOMEHA; KAueCTBCHHBIC PEaKIMd Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBL XJOPHUI-, OPOMHI-,
wonua-, cynmbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHUOHBI,
THPOKCH/I-HOHBI, KATHOHBI aMMOHUS, MAarHUs, KAJbIHs, aTFOMUHHS,
xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

YMenue:

NpE/CTaBIATh PE3yJbTaThl 3KCIEpHUMEHTa B (OpME BBIBOJIOB,
JIOKa3aTeIbCTB, TI'PAQUKOB M TaOJIUIl ¥ BBISABISATH SMIHPHUCCKHE
3aKOHOMEPHOCTH

YCTaHABJIMBATH CBS3U MEXK]y PEaIbHO HAOJII0JaCMbIMU XUMUYCCKUMHU
SIBJICHUSIMH U TIPOIECCAMHU, IPOUCXOISAIIMMHU B MAaKPO- © MUKPOMHUPE,

00BACHATH MMPpUYINHBI MHOFOO6paSI/I${ BCIICCTB



INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

[TepBoHaYaIbHBIC XUMUYECKHUE TTOHSTHS
YucTeie BemecTBa u cMecH. CiocoObI pasiesieHus: cCMece

ATOoMBEI H MOJICKYJIBI. Xumudeckue dieMeHTB.. CHMBOJNBI  XMMHYECKHX

9JICMCHTOB. HpOCTLIC 1 CJIOKHBIC BEIICCTBA.

XuMuueckas (I)OpMYJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIeHb

OKHCJICHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsIpHAd Macca. MaccoBas goas8 XUMHYECKOIr0 3JIeMEHTa

B COCAUMHCHUU

KomnyectBo BemiectBa. Monb. MomsipHas mMacca. MosipHbIE 00BEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHHAIL BEIICCTBA

dusznyeckrue M XUMHYCCKHE SBIICHHSA. XHUMHUUYECKas p€akuusa u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMUUECKUE YPaBHEHHUS

Ilepronnueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHe aTOMOB

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKUX demMeHToB J[.M.
Mengeneesa. Ilepuonsl u rpynnel. @usndeckuil CMbICT MOPAIKOBOTO HOMEDA,

HOMCPOB IICpHOJa U I'PYIIIbI 3JICMCHTA

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponsl. CTpoeHue
JJIEKTPOHHBIX  000JOYEeK aroMOB TMepBbIX 20 XMMHUYECKUX DJIEMEHTOB

[Tepnoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
NepUOAOB, Kalus, Kajblus (padguyca aTOMOB, JJIEKTPOOTPHULIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYeCKMX CBOMCTB) W HUX COCAMHEHUH B
COOTBETCTBUU C TIOJIO)KEHUEM »dseMeHTOB B Ilepmoguueckoil cucreme u

CTPOCHUCM UX ATOMOB
CrpoeHue BelecTna

Xumnueckass cBsa3b. KoBaneHTHass (moJjisspHas U HENOJsIpHAsi)  CBA3b.
DONEeKTPOOTPULIATEIBHOCT ~ XUMUYECKUX  dJeMeHTOB.  VoHHas  CBs3b.

Merannuueckas cBsI3b
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunbl KpucTaIMUecKux pemérok (aTomMHas, WOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxueiime mnpeacTaBuTENM HEOPraHWUYECKHMX BemlecTB. Hemertamwbl U ux

coeIMHEeHMs. MeTaibl U UX COeIUHEHUS

Knaccudukanuss u HOMEHKIAaTypa HEOPraHMYECKHX COCJAWHEHUH: OKCHIOB
(coneobpa3yroiue: OCHOBHBIE, KHCIIOTHBIE, amQoTepHBIC) U
HecosieoOpa3ylonue; OCHOBAHWM (UIETOYM M HEPAaCTBOPUMBIC OCHOBAHHS);
KUCIIOT  (KHCIOPOJACOAEp)KAIne M OCCKHCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KHCITBIX)

dusnueckue M XUMHUYECKHE CBOWCTBA IIPOCTBIX BEIIECTB-HEMETAIUIOB!
BOJIOPO/JIa, XJIOpa, KUCIOPO/a, CEphI, a30Ta, Gpocopa, yriaepoaa, KpeMHHS

®u3nyeckue M XHMMHUYECKHE CBOMCTBA IMPOCTHIX BEIECTB-METAIIOB: JIUTHS,
HaTpUsl, Kajausl, MarHus M KajblMs, QJIIOMUHUS, XkKele3a. DIIeKTPOXUMUYECKUH

PAL HAIPSKEHUN METalIOB

dusnuecKkue U XMMUYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHHI HEMETAJUIOB:
XJIOPOBOJOPOIa, CEPOBOAOPOIA, AMMUAKA

duznyeckue U XUMHYECKHE CBOMCTBa OKCHIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cBoicTBa okcuaoB: MeTauioB [A-IIIA rpymn, nunka, mequ(Il) u

xeneza(ll, III). [Tonmyuenne okcua0B METAIIIOB

XWMHUYECKHUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
TUAPOKCHIOB  QJIIOMUHUA, Kene3a, 1uHKa). [lodyueHue OCHOBaHMA U
aM(pOTEepHBIX THIPOKCHU]IOB

OO0mue XUMHYECKHUE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHCTOM, CepHOM, a30THOU, (ochopHOH, KpeMHHEBOH, yroimpHOH. OcobObie
XMMHYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOW CEPHOM M A30THOM KHUCJIOT.
[TonyueHue kucior

OO0ue xuMHuYeckre cBoicTBa cpeHux coineil. [lomyuenue comneit

[Tonyuenue, cobOupaHue, pacrmo3HaBaHUE BOJIOPOJAA, KHCIOpPOJa, aMMHAaKa,
YTJIEKUCIIOTo ra3a B JJabopaTopuu

[lonyuenne amMmuaka, CEpHOM M a30THOM KHMCIOT B MPOMBINIIEHHOCTH. OO1ue

CIT0COOBI NOJIYUCHUA MCTAJJIIOB
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5.1

5.2
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5.5

6.1

6.2

6.3

6.4

6.5

['eneTnyeckas CBS3b MEXAY KJIACCAMH HEOPIaHUYECKUX COCIUHEHUN
XUMUYECKUE PEAKIUU

Knaccudukanms XuMU4eCKUX peakiuidi O Pa3TUIHbIM MPU3HAKAM: TI0 YHCITY H
COCTaBy Y4YaCTBYIOIMX B pPEAKIMU BELIECTB, MO TemioBoMy 3(ddekry, 1o

W3MCHCHHIO CTCIICHEH OKHMCIICHUS XUMUYECKHX YJIEMECHTOB

TernoBoit 3G GeKT XUMHUECKON peakIiuy, TEPMOXUMHUYECKIE YPaBHEHUS. DK30-

" SOHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘{eCKI/IC YpaBHCHUA

OKUCINTEIBHOBOCCTAHOBUTEbHBIE peakui. OKHCIUTEIN U BOCCTAHOBHUTEIM.
[Ipomieccbl  OKMCIEHUST M BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OasaHC

OKHCJIMTETLHOBOCCTAHOBUTCIILHOM pcakuuu

Teopust 2NIEKTPOIUTHYECKONU AUcconrau. KaTuoHbI, aHMOHBI. DJIEKTPOJIUTHI U

HEAIeKTPONIUThl. CUIIBbHBIC U ClIa0ble AIEKTPOIUThL. CTENeHb AUCCOIUAIIH

Peakuiuu moHHOTO obMeHa. YcioBus IMPOTCKAHU peaKLII/Iﬁ HOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN
XHUMHMS ¥ OKpYyXKarolas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. beszomacHoe
UCTOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBaﬂ IMOMOIIb ITPHU XUMHUYCCKUX OKOraX U OTPABJIICHHUAX

XUMUYECKOe 3arpsi3HEHUE OKpYyXKalmed cpefasl  (KUCIOTHBIC — JTOXKH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MpPeIoTBPALECHUS
[IpenensHas pomyctumas konmeHTpauus BemiecTB (IIAK). Ponp xumun B
pelIeHuH DKOJOTHYECKUX TMpoljeM. YCuieHHe TapHUKOBOTO dddekra,

pa3pyLIeHue 030HOBOTO CIIOSI

[Ipumenenue cepsl, a3zora, pocdopa, yriepoaa, KpeMHUSI U UX COCTUHEHUH B
ObITY, MEAMLUHE, NPOMBIIUIEHHOCTH U CelbCcKoM Xxo3siicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYyTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coefAuHeHuil. [ToHaTHe 0 KOppo3un MeTalioB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHUKHU YTJIEBOAOPONOB (Yrosib, HPUPOAHBIN Ta3, HeQTh),
IPOAYKTHI MX TIepepadoTKu (OEH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH
[lepBoHauyanbHBIE TOHATHS 00 OPraHWYECKWX BEIIECTBAX KAK O COCITUHEHMSX
yriepoja (MeTaH, 3TaH, STUIEH, alleTUIIEH, STaHOJI, TJIMLEPHH, YKCYCHasl KUCIIOTa).
[onsiTve 0 OMONIOTMYECKN BaYKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yriIeBOAaX — U UX

POJIH B JKU3HU YCIIOBCKA
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Pacuértrr:
o popMysaM XUMHYECKUX COSTUHEHUN
Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHUAM



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

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






