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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMMHM Ha YPOBHE OCHOBHOrO 0O1IEro o00Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHuUsl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe eaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii @enepanuu.

[Iporpamma mo xuMumM Aa€T TpPEACTaBICHHUE O IIENSIX, OOIIEW cTpareruu
oOy4eHusi, BOCHUTaHUS U PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4EeOHOTO
npeaMeTa, yCTaHABIIMBAET o0s13aTeNbHOE IPEAMETHOE COJZIEpKaHMeE,
npeaycMaTpuBaeT paclpeielieHue €ro Mo KiaccamM M CTPYKTYpUpPOBAaHHE MO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yJiibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUYeHUsl IIpeaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-MO3HABATENbHONW JEATEIbHOCTU OOYYalolierocs I0 OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaTbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpator GopMUPYEMbIE XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPTUHA U 00 DBOIONMU BEIICCTB B MPHUPOJE, O MYTAX PEHICHUs TiI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUSCTBA — CBHIPhEBOM, JSHEPIETUUCCKOM,
MUIIEBOM U KOJIOTUYECKON O€30MacHOCTH, MPOOIIEeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYIBTYPHI IMYHOCTH, €€ 00111el 1 (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHHE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEILHOW  y4eOHOW  JesITeNIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XM3HH, TaK U B MPO(HECCUOHAIBHOU IeSITENIHbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00yYarouInxcs;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTMYECKOE
o0pa3oBaHUE O0YYAIOITUXCSI.

JlanHbie HampaBleHWS B OOYYCHHH XUMHH OOCCIECYHBAIOTCS CHEIHU(PUKON
colepKaHUs ~ y4eOHOro  IpeaMeTa, KOTOPBIM  SIBIISIETCA  IME€AaroruyecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha OMpEIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYANBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX TTOHSATHUU
OPTraHUYECKON XUMMUH.

CrpykTypa coaepkaHusi MpOrpamMMbl MO XUMHUU CPOpMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona K €€ m3ydeHuro. CoaepKaHWE€ CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHITHUA O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYpPHO OPraHU30BaHbI 110 TMPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona Jl. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJUTUYECKOM JTUCCOLMAIMM BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCSI HA OCHOBE JMITMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBINIONHSAA (PYHKIMH OOBSICHEHUS W TPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS] U TOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHU CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTaBJIAIONICH HAYyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C IPUBICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MNpeaMeToB: «OKpYyKaloUMid MUPY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHHM TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATENBHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWUU CHCTEMBl XUMHUYECKHX
3HAHUN — Ba)KHEUIINUX (haKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKUX ITOJIOKCHHM,
JOCTYMHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHbBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TIPUMEHEHWHW B Y4YeOHO-ITO3HABATEIbHOH | y4eOHO-MCCIIEIOBATEIBCKON
JeSITeIbHOCTH, OCBOCHHHM NPaBHJI O€30MacHOr0 OOpalieHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl BaXKHOE
3HaueHHUE MPUOOPENN TaKue IeNH, KaK:

— (opMHUpOBaHHE WHTCIUICKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
oOydJaronmxcsi K CaMOCTOATEIbHON I103HABATEIIbHONW NI€ATENIbHOCTH, HAy4YHbIM
MeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YYarOITUMUCS
OMbITa Pa3HOOOPA3HON MESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINM), WMCIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB ICATCILHOCTH;

— (dopmupoBanune oOmEelH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKaIOIEero MHpa, WCIOJB3yS 3HAHWUS WM OIBIT, MOJYYEHHBIC TPH H3yYCHUU
XUMUH, TPUMEHITh WX MPU PEIICHHH MpoOJeM B TOBCETHEBHOW KU3HU U
TPYZIOBOU JEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUA,
NOHUMaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B IEJAX
COXPAaHEHHMS CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANpPaBJICHHOCTH JAJIbHEHUIIETO
00yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctapiser 136 gacos: B 8 kiacce — 68 gacos (2
gaca B HeJlento0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHUM B KU3HHU YeJIOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemecTtBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CniocoObI pa3ieneHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢opmyrna. BajleHTHOCTb aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewmecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KonuuectBo BemecrBa. Monb. MoinsipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCIAa CTPYKTYpPHBIX €IUHUL BemniecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nyecKrue U XUMUYECKUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Knaccudukarms
XUMUYECKUX PeaKIUil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEILICHHs], 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMUYECKOHW IMOCY0H, MpaBUiiaMyd paboThl B 1abopaTopuu u
npuémMamu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUYEHUE U OIMUCAHUE
¢u3nueckuX CBOMCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIKE,
KUIIEHUE U KOHJICHCAIUSI BOJbI) U XUMUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOM) SIBIEHUN, HAOIIOIEHUE U
OMKCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pactBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3felieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApPEHHOU
colv, HaOJIOJEHWE W  OINUCaHWE  pe3yJbTAaTOB  IPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYII
(IapocTepKHEBBIX).

BaxHeilue npeacTaBuTe/ I HEOPraHMYEeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopon — 31€MEHT U MPOCTOE
BeliecTBO. HaxoxneHue kucimopoaa B mpupoie, (U3MUECKHE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — alioTponHas MOAU(PUKALINUS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/yXa, YCWJICHHE apHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoge, ¢GU3MUYECKMEe U XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnotsl u conu.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBAa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacellieHHbIE M HEHACBIMIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipuponae U B )KU3HM 4esioBeKa. KpyroBopor BoAbl B Ipupoe.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenunit. Oxcunnl. Knaccuduxarms
OKCUJIOB:  cosieoOpa3yiolue  (OCHOBHBIE, KHUCIOTHBbIE, amM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Du3nueckue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukanust ocHOBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHuil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYecKue U XUMUYECKUE CBOMCTBa COJICH.
[TonydyeHue coiei.

I'eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COETUHEHHM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHHE COJEpKaHUsl KUCIOpoAa B BO3yX€e, MOTYyUYEHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOIIOJEHUE
B3aMMOJCHMCTBUS BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HMKHOBEHHUS U
IOpeKpalleHusl TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
OMHCAaHUE HX CBOMCTB, TMOJydYeHHUE, COOUpaHWE, pACIIO3HABAaHWUE W U3y4YCHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJehcTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCITIOJIb30BAaHUE BUJI€OMATEepUATIOB), HAOIIOJEHHE OOpa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHUE OCOOEHHOCTEW pAacTBOPEHHSI BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHUE PACTBOPOB C ONPEAEIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METaJIaMHU
(HaTpueM ©  KajblueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),



UCCIIEJIOBaHNE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUWW HEUTPAIN3ALNH, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM K3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaHeulme Kiacchl HEOPraHUYECKHUX
COCIMHEHUN.

Ilepuoanueckuii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

IlepBple MONBITKM KiIaccU(UKALMM XUMHUYECKUX d3JeMeHTOB. [lonsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIETOYHO3EMENIbHBIE METaJLIbl,
raJIOreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUJAPOKCUIBI.

[lepuoanueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /I.
N. MengeneeBa.  KopoTkomepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepunoanueckoit cucrembl xumudeckux sneMeHToB /. 1. Menneneesa. Ilepnoabl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI YJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CtpoeHue
ANEKTPOHHBIX ~ 000JI0YEK AaTOMOB TMepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
Ilepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA IO ero noyoxkeHuro B [lepuonnueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli U
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol OKMCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3lOB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCJIOT M UIENOYEH, MPOBEICHUE ONBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mescnpeomemmuoie cea3u



Peanuzanust MeXNpeIMETHBIX CBS3€M MpU WM3YyYEHHMH XHMHHM B 8 Kilacce
OCYILIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUIsl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: HAYYHBINH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KiIaccu(ukanus, TMepUuOAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®dusnka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIbI, PAJAHMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUM 3aps]i, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBa, Ta3, (PU3WYecKue BETUUYUHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOABI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTtBo U XUMH4YeECKasi peakuus

[Tepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kaius, Kaldbluid MU UX
COCAMHEHU B COOTBETCTBUU C TOJIOKEHHEM 3yeMeHTOB B Ilepuommueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BHJla XUMHYECKOU CBSA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKHUX BeEIlIeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COCMHEHU, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMuaeckux peakivii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIoBOMY 3 (dEKTy, 1Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XMMHUYECKUX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUYECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHE 0 rOMOTE€HHBIX M TeTEePOreHHBIX
peakuusax. [lonstue o karanuse. [losTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEAKIUU M TOJIOKEHHUE XHUMHYECKOTO
paBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peakuuu. CocraBrnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AIEKTPOHHOTO OasiaHca.

Teopust ANEKTPONUTUIECKON TUCCOUMUALNU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEMIECTB C PA3IMYHBIMH BUJAMHU
xuMuueckoi cBsa3u. Crenens qucconuannv. CUIbHbBIE U CIa0bIe STIEKTPOIUTHI.

Peakiuu nonHoro oomMeHa. Y caoBusl MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHBbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBaHMMI W cCOJEd B CBET€ MPEICTAaBICHUNA OO0 BIEKTPOIUTUYECKOU
nucconuannu. KadecTBeHHbIE peakuu Ha MOHBL. [IoHATHE O THAPOIIN3E COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUVIOB UM HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHUE DJIEKTPOMPOBOIHOCTH
pacTBOpPOB BEUIECTB, MpOLEcca AUCCOLMALMUA KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXKHO  HCIMOJB30BAHME BUJEO MaTEpPHANIOB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAYEeCTBEHHBIX pEaKIUMii Ha HOHBI, peElIeHUe
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTa/uibl 4 X COeIMHEHUS

OO6mrast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHMUYECKHME CBOWCTBA Ha MpUMEPE  XJopa
(B3aMOJICICTBUE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHasg KHCIIOTAa, XUMUYECKHE CBOMCTBA, IMOJydeHHEe, NMpumeHeHue. JlelicTBue
XJIOpa U XJOpPOBOJAOPOJA HAa OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HX
HaxXO0XKJICHUE B TIPUPOJIC.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune W (pu3myecKkue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, GU3HUECKHE U
XuMUUYeckue cBoucTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, Qusnueckue M XHUMHYECKHE CBOMCTBa (0OmIME Kak
MPEICTaBUTENA Kjacca KHCIOT W chenupuiecKkne). XHUMHUYECKHE PEaKIuu,
JeXallie B OCHOBE MMPOMBIIUIEHHOTO CHOCO0a MONYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHON KUCIOTHI, KAUECTBEHHAsA pEaKLMs Ha



cynb(dar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUN B TPHUPOAE. XUMUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPALCHUS.

OObmias xapaktepucTuka 371eMeHTOB VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENICHU OKHUCICHHs. A30T, PAaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckne u XuMuueckre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3HYecKre 1 XUMUYCCKHIE CBOMCTBA, MOJydYeHHE U TpuMeHeHue. Coau aMMOHUS,
X QU3NYECKHE U XUMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOJy4YeHHE, (U3MYECKUE W XUMHUYCCKUE
cBOlcTBa (00mME Kak TMPEACTABUTENsT Kiacca KUCIOT W CcHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEpAJIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEeHUE OKPY Karollel Cpeibl COSTUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXJW, 3arpsi3HEHUWE BO3AyXa, MOYBbI M BoaoéMoB). Docdop,
ajuoTpornHbie Momudukauu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, pU3NIECKUEC U XUMHUIECKUE CBOMCTBA,
nonyuenue. McnonpzoBanue pocdaroB B kauecTBe MUHEPATBHBIX YAOOPEHUIA.

Ob6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEpPHbIE  CTENEHU  OKHUCICHUS.  YTIEepoJd,  aJJIOTPOIIHbIC
MOIU(PUKALIUKA, PACTIPOCTPAaHEHUE B TpHUpoAe, (Hu3MYecKkue U XUMHUYECKUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3nUecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HAa JKUBBIC OpPTaHU3MEI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJOTMYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJIEHUS KIMMaTa, HTapHUKOBBIM
addext. YrompHas Kuciaora U €€ coym, uX (PU3MUecKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEJIUIIMHE, MPOMBIIUICHHOCTH U CEJIILCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHSA 00 OPTaHUYECKHUX BENMIECTBaX KaK O COCIMHECHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPHUPOAHBIM Ta3, HePTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIEBOAaX — U UX
poii B OKM3HM YeNOBeKa. MaTepualibHOEe €IMHCTBO OpPTraHUYECKUX W
HEOPTraHUYECKUX COCTMHEHUN.

KpeMHuii, ero ¢usnyeckue W XHMHYECCKHE CBOHCTBA, IIOJyUCHHUE U
npumenenne. CoenuHeHuss KpeMHusi B mpupone. OOmue mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HUCMIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHelilne CTpoUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3yUYeHHUE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHUs], OMBITHI, OTpaKallue (QU3NYECKHUEe M XUMHUYECKHE CBOMCTBA
raJjoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOB),
O3HAKOMJIEHUE C O0Opa3naMu XJOPUJOB (TajJOT€HHUIOB), O3HAKOMIICHHE C
oOpazmaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJIOTBl, M3YYEHUE XHUMHYECKUX CBOMCTB
pa30aBiIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHUE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAWMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEHUM, MOTyUYeHuE,
coOupaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB amMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IIPOTEKAHHUs, B3AMMOIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), U3y4EeHUE MOJIETIer
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO ra3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaklnil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUJIMKATHOM MPOMBINIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BaxkHele HeMeTalIbl 1 UX COSIUHECHUSY.

MeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakKTepuUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHus B llepmommueckon cucreme xumuuyeckux snemeHtoB [, .
MenneneeBa u crpoeHusi atomoB. CTpoeHue MeTauioB. MeTtajndeckas CBsI3b U
METaJUTMYECKasi ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUH  psll
HanpspKeHU MeTaiuioB. U3NYEeCKne U XMMUYECKHE CBOWCTBA MeTaiioB. O0mue
CIoCcOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrmaBbel (CTallb, YyTyH, JAIOPATIOMUHUMH,
OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIILIIEHHOCTH.

[Ilenoynsie MeTaibl: moynoxkeHue B Ilepronuueckoil cucTeMe XUMUYECKUX
anemeHToB Jl. . MenaeneeBa, CTpoeHHME MX aTOMOB, HAXOXKJIEHUE B IPUPOIE.
duznyeckue ¥ XMMUYECKUE CBOMCTBA (HAa mpumMepe Hatpusi u kanus). OKcumsl u



TUAPOKCUABl HaTpuss W Kaius. [IpuMeHeHWe WIeNOYHbIX METalIOB M HX
COE€IMHEHUM.

IIlenouyHO3eMeNbHBICE METaJIbl MarHMi M KaJdblMK: MOJOXCHHE B
Ilepnognueckon cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3ndeckne 1 XUMHYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiine coeauHEHHUS Kaiblusg (OKCUJ, THUIPOKCHI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUI: TIOJI0)KEeHUE B [leproinueckor cucTeMe XMuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTroMma, HaxoKICHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMsI. AM(POTEpHBIE CBOMCTBA OKCUIA M THIAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoil cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3HYECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCHUIbl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMud METAJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHIA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS XKeEe3a B KUCIOPOIE
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX pPEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, XKeje3a
(I1) u xenesa (III), mequ (II), HabnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHM HaTpusl, Kaldusl W Kajlblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB THMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxkHeunme
METaJUIbl U KX COECTUHEHHUS.

XUMHA U OKPYKAKOIIAA cpeaa

BemectBa u Marepuanbl B NMOBCEIHEBHOM XM3HM 4esoOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarouled cpeibl (MpeaeiabHasl I0IMyCcTUMast
KOHIIeHTpalus BeuiecTB, aanee — [1/IK). Ponb xuMuu B pemieHnn 3KoJI0ruuecKux
npoosieMm.

Xumuueckuii IKcnepumenm:

U3yueHHe OOpaslloB MATEpUANIOB (CTEKJIO, CIUIABbl METAJJIOB, MOJUMEPHBIE
MaTepHaIbl).

Mescnpeomemmuoie ceazu



Peanuzanus MeXnpeIMeTHBIX CBs3e€d NpU HM3YYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAy4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCHU(PUKALMs, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MapHUKOBBIN
3 deKT, TEXHOIOTUSI, MaTEPHUAIIBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsi, NPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJINYECKas
peméTka, CruiaBbl, (PU3UUYECKUE BEIHYMHBI, CAUHUIBI W3MEPEHUsS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: dortocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA00pEeHHs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
M0JIC3HbIE UCKOIAEeMbI€, TOTLTUBO, BOAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4YeHHs XUMHUHM B €IUHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B
oOIecTBe MpaBWIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUSsI, CAMOPA3BUTHUS U COLIMAIIA3AIIMN 00yYarOIINXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCA  CHUCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA U
paclIMpeHre OMnbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuenr o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTHU B HAYyUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYrux  BHUAAX
NEeSTENHbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]ay, BBIOTHEHUH XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIECC€ OTOW Yy4EeOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEJECHHWE M TMOCTYINKH CBOMX TOBApUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY I TMOHUMaHHUS CYIIHOCTM HAyYHOW KapTHUHBI MHUpA, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEZIOM, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJHMMBIC IS OOBACHCHUS HAOJIOaeMBIX IMPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JeSITETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3[10POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYECK (YIOTPEOICHHS aJIKOTOsl, HAPKOTUKOB, KypeHHs),
HEOOXOJUMOCTH COONIOJIEHUs] MpaBuid 0€30macHOCTH TIpu  oOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOM KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCHUIO TTpodeccuii U Tpyia pa3InyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUW IO XHWMHUH, OCO3HAHHBIM BBHIOOP
WHJMBUAYaJIbHOU TPACKTOPUHU MPOJIOIHKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccunoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM CPEJIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emile, OCHOBE €€ CYIeCTBOBAHUS, TOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MUecCKOMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE LIEHHOCTH COOJIOACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIIKUX 30POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a1a4, CBI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOH, IS TOBBIIICHUS
YPOBHSI ~ DKOJOTMYECKOW  KYJbTYphl, OCO3HAaHHS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX TPOOJeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
SKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe wmetampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHs,
PUHITAI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MNPEeIAMETOB (HOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU



HAay4YHOW KapTHUHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpHIE 0OOecreduBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jioruueckue AeicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPH OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSATUSIMH), UCHOJIb30BAThH
MOHATHUS JIS1 OOBSICHEHUS OTJICIbHBIX (JAKTOB U SIBIICHHM, BRIOMpPATh OCHOBAHUS U
KPUTEpUU JUIS KIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHATh B TIPOIlECCe TO3HAHWS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHUYECKON peaklny — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH U XapaKTEPU30BATHh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHbIE CBSI3U U
NPOTUBOPEUHS B U3yUaEMbIX IIPOIIECCaX U SIBICHUSX.

ba3oBble ucciieoBarTe/IbCKHe TeMCTBHA:

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PUOOPETCHHUE OIbITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MPOJIENIAHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMYHBIX BUJIOB U ()OPM MIPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHTHh Pa3Iu4Hble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOT0 THIIA, TPUOOPETEHUE ONbITA B
o0JacTl UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY IpeaCcTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh PpEIIaeMble 337aud  HECIOKHBIMU CXeMaMu, Juarpammamu,
apyrumu popmamu rpaduKi U UX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B IIpolecce Y4YeOHOU W
UCCIIEJIOBATENIbCKOM N1€ATEIbHOCTH MHPOPMAIMIO O BIUSHUHM NMPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SIMICTBA W TPAHCIIOPTAa HA COCTOSIHME OKpYXKaroled IpUPOAHOU
Cpelibl.

KoMMyHHMKAaTHBHbBIE YHMBepPCcalbHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juaiora W (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxJaaemMoll  TeMmbl, (OPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IIPEIIOKEHHON 3a/1a4H;

YMEHUSl  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTOPHOI pabOTHI [0 UCCIIETOBAHUIO CBOIMCTB BEILIECTB, YUEOHOIO IIPOEKTA);

yMEeHUsI y4eOHOTro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENILHOM M MCCIIEIOBATENbCKOM  JESATENBHOCTH  MPU  PELIECHUU
BO3HHUKAIOIIMX NPOOJEM Ha OCHOBE Yy4u€Ta OOIIMX WHTEPECOB M COTJACOBAHUS
no3unuil (00cyxeHusi, 0OMEH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeHCTBUSA:

YMEHHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSITENbHOCTh, BHIOMPATh Hanbosee 3PpPeKkTuBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
NO3HABATENbHBIX 33/7a4, CaMOCTOSTEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
NPEIJIOKEHHBI AJTOPUTM JIEWCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
NOJyYeHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW LEJIHA, YMEHHE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

NNPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOrO
colepKaHMs, YCTAHOBJIEHHOTO MaHHOW (denepasibHOW pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BHABl JEITEJIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaliy, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsIX.

K xonny oOyuenus B 8 Kiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUH D3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, KilaccupuKaius peakiui: peakiuu
COCIMHEHHMSI, PEAKIHMH pa3JIOKEHHs, pEaKIUH 3aMEUIeHUs, peaKIuu
o0MeHa, PK30- ¥ SHJIOTCPMHUUCCKHIE PEAKIINH, TEII0BOM A((EKT peakium,
AP0 aTOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOuTalb, PaanycC
aToMa, XMMHYECKas CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHas CBS3b,
MOHHAs CBA3b, MOH, KaTMOH, aHHOH, PACTBOp, MaccoBas J0Jid BeEIleCcTBa
(mpolieHTHAs! KOHILIEHTPAIIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSTH 3TU NOHATHUA IPU ONKMCAHUY BEILECTB U UX MPEBPALLICHUH;

e HCIONb30BAaTh XHWMHUYECKYIO CHUMBOJMKY J[UISI COCTaBlIeHHS (HOpMYT
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e OINpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbeiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B Ilepuoauyeckoii cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOIMuHY0 QopMy Ilepuognyeckoit
CUCTEMBbl XHMMHMYECKHX DJJEMEHTOB: pa3jiuyaTh I[OHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabiaune «llepumomnueckas cucTtemMa XuMHYeckux diemeHToB J[. U
MeHnpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IEKTPOHOB
U paclpeesieHHe UX MO 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TeTUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias ONMUCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT X Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MaccChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMeHTa 1o Qopmylie
COEAMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIUU;

IIPUMEHSTh OCHOBHBIE OINEPAlMM MBICIUTENBHON NEATEIIBHOCTH — aHaIU3
W CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pPEAKUHM, €eCTECTBEHHO-HAYUHbIE METO/bI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peasibHBINA U MBICJICHHBIN);

CIEIOBATh  MpaBUJaM  TMOJIb30BAHUS ~ XMMHYECKOWM  TOCyAOM U
7a00paTOpHBIM  O0OpYJOBaHHEM, a TaKKe IpaBWaM OOpaIllEeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUe).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IOHATHH: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJIEHUS, XUMUYECKasl peaKusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (DeKT
peakiuu, MOJb, MOJSIpHBIME  O00BEM,  pacTBOp,  BJICKTPOJIHTHI,
HEIJICKTPOJIUTBL, JJIEKTPOJIMTUYECKAsT IUCCOLMALMUA, PEAKLHUH HOHHOI'O
oOMeHa, KaTauu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HEeoOpaTUMBbIE pEaKIUMU, OKHUCIHTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJIECHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAas,
METa/NINYECKasi), KpHUCTAJUIMYECKass pEmETKa, KOppO3Us METALJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEeaKUUH, TMPeaeabHO JOMyCThUMas
koHuentpanus [1/IK Bemecrtna;

WUTFOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHATHM U
MPUMEHSITh 3TH TOHSTHUS MPU OMUCAHUY BEILIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISS COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpenen€éHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUI KPUCTAIUNYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATH W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaUYECHHS, KOTOpPBHIE HMEIOTCSI B NEPUOAMYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacrpesieieHue WX T0 JJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npezenax MallblX NEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEaKIUU
BEIIECTB, MO TETUIOBOMY 3(P(EKTy, MO0 M3MEHEHHUIO CTETNCHEW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIMEe W crenuduueckrue XUMHYECKHUE
CBOMCTBAa TMPOCTBIX U CJOXHBIX BEIECTB, MOATBEPXKIAs OMUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIINM;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW HCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMII HOHHOTO



oOMeHa, ypaBHEHHUs pEaKlMi, TMOATBEPKIAIOIINUX CYyIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca 3THX PEaKIInii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIDHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKInu;

co0JIr01aTh IpaBuia MOJIb30BaHUS XUMHUYECKOH 1100191 (0)71 u
7a0opaTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBuiia oOpalieHust ¢
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 10 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO H COOUpPAHHIO
razoo0pa3HbIX BeIIEeCTB (AaMMHAKa U YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIHWH, TOATBEPKIAIOIMINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonart-, ¢ocdar-, CwIHMKaT-, Cyiabdar-, THIPOKCUI-HOHBI,
KaTHUOHbIl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON JEATeILHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHUCTEMAaTHU3aINi0, BBISIBICHHUEC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HaHUS —
HAOJIFOICHUE, M3MEpEHHe, MOJCIMPOBAHUE, JKCIICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO 4acoB
Ne HanmeHoBaHMe pa3ieioB U DJIeKTPOHHBIE (IM(pPOBbIE)
KoHTpoabHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeECKHE TIOHATHS
Xumust — BaxkHas o0J1acThb
€CTSCTBO3HAHHUS U
1.1 . 5 2 https://m.edsoo0.ru/YNVIX660G
MPaKTUYECKOU NeATEIbHOCTH
YyeJoBeKa
BemecTtBa 1 XUMHUUecKHe
1.2 H 15 1 https://m.edsoo.ru/ONNXR1VF0
peakiuu
Hroro no pazneny 20
Pa3znen 2. BaxxHelinmue npeacTaBuTe/ i HEOPraHNYeCKUX BellecTB
Bos3nyx. Kuciaopon. IToustue
2.1 Y pos 6 https://m.edsoo.ru/D5SBORTY30
00 okcHuaax
Bonopoa. [lonsarue o
2.2 8 1 https://m.edsoo0.ru/5D61JZ6PS
KHUCJIOTaX U COMIAX
Bopxa. PactBopsl. Ilonsarue 00
2.3 a P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHHUIX
OCHOBHBIE KJIAaCChI
2.4 . 11 1 1 https://m.edsoo.ru/0T5SASMOWT
HEOPTraHUYECKUX COCTMHECHHI
Hroro no pazneny 30

Paznen 3. llepuoanueckuii 3axon u llepuoauyeckas cucrema xumudecknx 31emMeHToB /[I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE Pe€aKknuu




[Tepronuueckuii 3aK0H U
[Tepuonuueckas cuctema

3.1 XUMHUYECKUX djemeHToB 1. 1. 7 https://m.edsoo.ru/TCBIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XuMH4ecKas CBA3b.
3.2 OKucauTenbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIC PEAKIIUU
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [IPOT'PAMME




9 KJIACC

KosmuecTBo yacos
HanMenoBanue pa3ieioB U TeM DJIeKTPOHHBIE (HH(POBHIE)
Ne i/ Konrtpoubnbie | IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pasnen 1. BemecTBo 1 XMMU4eCcKHe PeaKIu
[ToBTOpEeHME U yriyOJieHHe 3HAHUH
1.1 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DIEKTPONUTHYECKAs! AUCCOLIUALIMSL.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XVMUYECKUE PeaKIui B pacTBOpax
Nroro no pazaeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
OO61mas xapakTepucTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F700I
sneMeHToB VIIA-rpynmsl. ["anorenst
OO6m1as XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTMHCHHUS
OO01mas xapakTepucTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCIMHEHUS
OO61mas xapakTeprucTHKa XUMUYECKUX
24 aneMeHToB [VA-rpynnsl. Yriaepon n 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHUI U UX COETUHEHUS
Uroro no pazaeny 25




Pasznen 3. MeraJiIbl M MX COeIMHEHUS

3.1 OO0111e cBOICTBA METAIIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakueiime MeTayuibl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Paznen 4. Xumus U oKpyKamomas cpeia
B
4.1 CIICCTEA M MATCPHAILL B HHSHH 3 https://m.edsoo.rw/TEFNBWEF7Y
YyeJoBeKa
Hroro no pazaeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







IHOYPOYHOE INTAHUPOBAHMUE

8 KJIACC
KoaunvecTBo yacos
Ne Hara DJIEKTPOHHBIE N (poBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHusi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmer xumuu. Ponp xumuu B
1 JKA3HU yesoBeka. Temna u 1 https://m.edsoo.ru/L62DS2CZR
BEIIIECTBA
[TonsaTue o MmeToax MO3HAHUSA B
2 A 1 https://m.edsoo.ru/9ZJAEW050
XUMUH
[TpakTuueckas padota Ne 1
«IIpaBuna paboTsl B 1aboparopuu
3 p . p patTop 1 https://m.edsoo.ru/LSEW4353D
U Ipu&MBI 0OpaIeHus ¢
1a060paTOPHBIM 000PYTIOBAHHEM))
YucTsle BEECTBA U CMECH.
4 " . 1 https://m.edsoo.ru/6TME21FW8
CrniocoOsl pa3fenenus cmeceit
[IpaxTuyeckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKU OBAPEHHOM COMN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUYECKHUE JIEMEHTHI. 3HAKU
7 (CMBOJIBI) XUMHYECKHUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
IIpocThie U cnoxHBIE BEIECTBA 1 https://m.edsoo.ru/DXJBSTI95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6

BEIIIECTB. XUMHUUECKas (hopmyIa.




BaneutHocTh aTOMOB
XUMHUYECKUX DIIEMEHTOB

11

OTHOCHTENbHAS aTOMHAs Macca.
OTtHocuTeNnbHASI MOJIEKYJISIPHAS
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 101 XUMHUYIECKOTO
9JICMCHTA B COCIMHCHHUHA

https://m.edsoo.ru/GHV58QMVE

13

KomnuectBo Bemectsa. Moub.
Momnsipnas macca

https://m.edso0.ru/368UNLS5Y2

14

duznueckue 1 XUMUYECKUE
ABJEHUA. XUMUYECKasl peakuus

https://m.edsoo.ru/YZM8S6ATH

15

HpI/ISHaKI/I " yCJIOBUS NPOTCKaHUA
XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/N6DVNJIKQS5

16

3aK0H COXpaHEHUsT MaCChl
BEIICCTB. XUMHUYECKUE YPABHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brraucnenus koaumdecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSM
XUMHYECKUX PEaKIUi

https://m.edsoo.ru/LUYOU3EQE

18

Knaccudukanus XumMuaeckux
peakiuii (coeuHeHus,
Pa3JI0KCHU, 3aMCIUICHUA,
obmeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — yU€HBIi-
sHIKIoneaucT. O000IIeHHE U
CHCTEMAaTH3alMsl 3HAHUI

https://m.edsoo.ru/P1WARH3AB

20

Kontponbnas pabota Nel o reme
«BemecTBa n xuMu4eckue
peaKIum»

https://m.edsoo.ru/ON62SNERU




21

Bo3agyx — cmech razoB. CocraB
Bo3ayxa. Kuciopon — sneMeHT u
npoctoe BemiectBo. O30H

https://m.eds00.ru/XONONRNI1P

22

Pu3nuecKue 1 XUMHIECKUE
CBOICTBa KHCIIOpO/a (peaKkuu
okucieHus, ropeaue). [loustue
00 okcrmax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0blI 1oryueHus KHCIopoaa
B J1a0opaTopuu 1
npoMeinuieHHOCTH. [IpuMenenne
KUCIIOpo/a

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoil 3¢ ekt XumMuIeckoit
peaxIyu, OHATHE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- U SHJOTEPMUIECKHUX
PeaKImsIx

https://m.edsoo.ru/PNMKJZHKX

25

TormnuBo (HedTh, yroab U METaH).
3arpsi3HEHUE BO3yXa, COCOOBI
€r0 Mpe0TBpAICHHS

https://m.edsoo.ru/USNYS5UUW?2

26

[TpakTtrueckas pabora Ne 3 mo
teme «[lomydyenue u cobupanue
KHCIIOPOJa, U3YUEHHUE eTr0o
CBOWCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopoa — 35eMeHT 1 pocToe
BelecTBo. HaxoxaeHue B
npupoje

https://m.edsoo.ru/WD392ACWB

28

q)I/ISI/ILIeCKI/IC U XUMHUYCCKHUC
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJZIOpO/Ia

https://m.eds00.ru/0SZ28459R




29

TloHsaTHE O KMCIIOTAX U COISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoOblI mosryueHust BOA0poia B
nabopaTopuu

https://m.eds00.ru/CO9TO9UCIP

31

[IpakTrueckas pabota Ne 4 mo
teme «[lomydyenue u cobupanue
BOJIOPOIa, U3YUCHHE €r0
CBOWCTB»

https://m.edsoo.ru/SS3WAX33K

32

MounsipHbiit 00BEM ra3oB. 3aKOH
ABoraapo

https://m.eds00.ru/M3KSO1QDQ

33

Brrunciienusa o0béMa, KOJIMYECTBA
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJINYECTBY BEUIECTBA WJIN
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brrunciienus o05EMOB ra3os 10
YPaBHEHHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00HLEMHBIX OTHOIIEHUH
rasoB

https://m.eds00.ru/9TQ8AXABY

35

Ddusnueckue U XUMUYCCKUE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBauuii. [Tousitre 00
WHIMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopa kak pactBopuTes.
HaCI)IHIGHHI)Ie 1 HCHACBhIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEIIECTBa B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpaxTuyeckast padora Ne 5 o
teme «IIpurorosiienre pacTBOpoB
C onpeAesIEHHON MacCOBOM 10er

https://m.edsoo.ru/ WXUKPAUOA




pacTBOPEHHOTO BELICCTBA»

39

KonTtponsHas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/JIM7935DRY

40

OKcupl: cOCTaB, KiIaccuuKaus,
HOMEHKJIaTypa

https://m.edsoo.ru/STFSJINAY

41

[lonyyeHnue u xumnyeckue
CBOICTBA KHCIIOTHBIX, OCHOBHBIX
U aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/8JAZ9Y WS2

42

OcHOBaHUS: COCTaB,
KJIacCU(UKaIUs, HOMEHKIIATypa

https://m.edsoo.ru/5SU397HUSC

43

[TomyyeHue u XUMHYECKUE
CBOMCTBA OCHOBaHUM

https://m.edso00.ru/GD9A28ROE

44

KucnoTsr: cocTas,
Kiaccudukanys, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[lonydyenue n xumuueckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOTYUYEHUS, XUMHUYECKHE
CBONCTBA

https://m.edsoo.ru/JSNUIMI9TJ

47

[IpakTuueckas pabora Ne 6.
PeH_IeHI/Ie 3KCHepI/IMeHTaJ'H)HI)IX
3aga4 1mo reMe «OCHOBHEIE
KJIACChI HEOPTaHUYECKUX
COCIMHEHMI)

https://m.edsoo.ru/58D13JF7V

48

FeHeTqucxaﬂ CBA3b MC)KI[y
KJIACCAaMH HEOPTaHUYECKHUX
COECIUHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHUE U CUCTEMATU3ALIUS

https://m.edsoo.ru/S7TBUOEEYN




3HAHUH

50

KonTtponsHas padora Ne3 o reme
"OCcHOBHBIE KJIacChl
HEOPTaHWYECKUX COCTMHECHHM"

https://m.edsoo.ru/AFA7IDULD

51

ITepBble MONBITKH
KJIaccu(UKAIUN XUMUYECKHX
aneMeHToB. [IoHsATHe 0 rpynmax
CXOIHBIX 3JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[lepuoauueckuii 3aK0H 1
[lepuoanueckas cucrema
XUMHYECKHX d1eMeHTOoB /1. H.
Menneneena

https://m.edsoo.ru/X9F1NR3US

53

[Ieproasl, Tpynnsl, MOATPYHIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30Tomsl

https://m.edsoo.rt/ IMUDOMRSH

55

CrtpoeHne 3JIeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
IIepuoaunueckoii cucremst /1. U.
Menneneena

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJI0KCHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneena

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuonnyeckoro
3aKOHa JIJIsl pa3BUTHS HAYKHU U
npaktuku. /. 1. MenneneeB —
YYEHBIM, IEJAror U rpa)XKIaHuH

https://m.edsoo.ru/SZD8XEQQP

58

PesepubIil ypok. O60011eHIE 1

https://m.edsoo.ru/ZCQTRPO8Y




cUCTeMaTH3aIus 3HaHUM /
Bcepoccuiickas mpoBepouHast
pabora

KonTponsnas padora Ne4 no teme
«Ctpoenue aroma. XuMu4eckas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs3by» / Beepoccuiickas
poBepovHas paboTa
DIEKTPOOTPULIATEIILHOCTE AaTOMO

60 pooTpHI b aToMoB 1 https://m.edsoo.ru/HZA110EDS§
XUMHYECKHUX DIIEMEHTOB

61 HNonnas xumnueckas CBs3b 1 https://m.eds00.ru/3SY 1RJKVI
KoBasienTHasa nossipHas

62 p 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAs CBA3b
KoBanentnas nenomnsipHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAA CBA3b

64 CreneHb OKUCIICHUA 1 https://m.eds00.ru/RA6CVXM66
OKHUCIITUTETBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIE PEAKIINI

66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
Pesepubliil ypok. O60011eHIE 1
CUCTEMATHU3AINS 3HAHUH 10 TEME

67 . 1 https://m.edsoo.ru/4RH7M35NF
«Crpoenne aToma. XuMHUECKast
CBSI3b)
PesepBusblii ypok. O600111€HIE U

68 p yp flI 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATHU3ALINAA SHAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTebHbIE PeCypChl

IIeproanueckuii 3aKoH.
[Iepuoanueckas cucrema
XUMHUYECKUX djiemeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKUX JJIEMEHTOB
IIEPBBIX TPEX MEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIIECTB

https://m.edsoo.ru/WTO1WRA20Q

Byl XuMHY€eCKOU CBSA3U U THUIEI
KPUCTAUIMYECKUX PEIIETOK

https://m.edsoo.ru/UI4YSCFRV

KonTponsnas padora Nel no
teMe «lloBTOpeHue n
yriIy0JieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus Xxummuaeckux
PeaKIui 10 pa3InyHbIM
NpU3HAKAM

https://m.edsoo.ru/X8XAE7E2]

[TonsiTue o ckopocTu
XUMH4YeCKOM peakuuu. [lonarue
0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peaKuusx

https://m.eds00.ru/6VLXCYY 7N




ITorsATHE O XUMHYECKOM
paBHOBecHH. DakTOpHI,
BJIUSIIOLIIAE HA CKOPOCTh
XUMHYECKON peaKkiuu 1
MOJIOKCHUE XUMHUYSCKOT0
paBHOBeCHs

https://m.edsoo.ru/H4FH7NZNM

OKHCIIUTENLHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHI

https://m.eds00.ru/648V11026

10

Teopus 27IEKTPOIIUTUYECKON
nuccouuanuu. CUibHbIE U
ci1a0ble ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHUS peaKkui

https://m.edsoo.ru/VN2SBONIR

12

XUMHYeCcKHe CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE
MIPEICTABICHHUH 00
3JEKTPOJIUTUYECKON
JMCCOLTMAINT

https://m.edsoo.ru/SHH81YVXI

13

XuMH4YecKre CBOMCTBA COJIEH B
CBETE MpeACTaBICHUI 00
AJIEKTPOJIUTUIECKON
JIHACCOIAIIN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTue o ruaponuse conen

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUN

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTruueckast pabora Ne 1.
«PemeHne 3KCIepUMEHTAIBHBIX
3aa9»

https://m.edsoo.ru/7VXTFHIT4

17

KonTponsnas padora Ne2 o

https://m.edsoo.ru/9RKLZDNUX




TeMe «DIEKTPOIUTUYECKAS
cconranus. XuMUIeCKHe
pEaKIfu B pacTBOPax»

18

OO01as xapakTepucTUKa
rajoreHoB. XMMHYECKHE
CBOIICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMUYECKHE CBOMCTBA,
MoJIy4YeHUE, MPUMEHECHHE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTrueckast pabora Ne 2 mo
teme «llomyuenue conssHon
KHUCJIOTBI, U3yUYECHHE €€ CBOMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

Brraucnenus o ypaBHEHUSAM
XUMHYECKHUX PEaKIHH, €CIIn
OJIMH U3 PEarcHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO61as xapakTepucTUKa
3nemMeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AmnnoTponHbie MOIU(pUKALINN
cepbl. Haxoxienue cepsl U €€
COEMHEHHI B IIPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBonopoi, CTpOEHHUE,
¢du3nueckrue 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.rt/ECGX2B40W

25

Oxcunpl cepol. CepHas KUCIIOTAa,
duznyecKkue 1 XUMHUIECKHE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1




26

XUMUYECKUE PEAKIIUH, JISKAITUE
B OCHOBE IIPOMBIIIJIEHHOTO
crioco0a MmoTydeHus1 CEPHOM
KUCJIOTEI. XMMHYECKOE
3arpsI3HEHUE OKPYKAKOLIEH
Cpebl COEIMHEHUSAMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruucnenne MmaccoBod 0y
BBIXO/Ia TIPOYKTA PEAKIIUN

https://m.edsoo.ru/HSJE186WN

28

OO01as xapakTepucTUKa
371eMeHTOB VA-rpynisl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(Gu3nyeckre 1 XMMHYECKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AmMEak, ero pu3nvecKue u
XUMHYECKHE CBOMCTBA,
NOJTyYCHUE U TPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuyeckast padora Ne 3 o
teMe «lloydenue ammuaka,
W3YUYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCI0Ta, €€
buznyecKkue 1 XUMHUIECKHE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHne HUTPATOB U
coJieli aMMOHHUS B KaUeCTBE
MUHEPaIbHBIX yI00PECHHIA.
XUMUYECKOe 3arpsi3HeHUE
OKpPY’KaloIleH cpepl
COCIMHEHHSIMM a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Oxcua pochopa (V) u

https://m.eds00.ru/GDQJSO3WP




dbocdopnas kucnora,
du3ndecKrue 1 XUMHYECKHE
CBOWCTBA, MTOJTyYCHHE

34

Hcnons3oBanue gochaTos B
Ka4CCTBC MUHCPAJIILHBIX
yaoOpeHuit. 3arpsi3HeHHE
pUPOHON cpensl pochaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepon, pacpocTpaHEeHuUE B
npupojie, PU3NIECKUe u
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunsl yraepoaa, ux
dusznyecKue 1 XUMHUIECKHE
CBOMCTBA. DKOJIOTHUECKUE
POOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

https://m.eds00.ru/OXQAPGNCF

37

YroapHasg KUCIIOTa U €€ COJIN

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckas padbora Ne 4 o
teMe "llosrydeHue yriekuciaoro
raza. KauectBeHHas peakius Ha
KapOoHaT-noH"

https://m.eds00.ru/G2HZXQGCS

39

[TepBoHauanbHBIEC TOHATHSA 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSX YTIIepo1a

https://m.edsoo.ru/30TIZ109Z

40

Kpemnuii u ero coenunenus

https://m.edsoo.ru/75JXNHOI&

41

[IpakTrueckast pabora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aj7a4 no TeMe «Bakneiue
HEMETAIIBI U MX COCAUHCHUS

https://m.edsoo.ru/O7E8D0D7Z




42

KonTponsnas pabora Ne3 o
TeMe «Baxuelnine HeMeTauibl U
UX COEIUHEHUD)

https://m.edsoo.ru/S85J9UGH3

43

OO01as xapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTaiuioB. MeTrannndeckas CBSI3b
1 MeTaJlJInIecKas
KpUCTaJUTHYeCcKas peméTka.
dusnueckue cBOHCTBAa METAIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METAJIJIOB. DIEKTPOXUMHUYECKHIA
pAI HANPsHKEHUA METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61u11e crnocoObl MOTyYSHHS
MetaiuioB. CiutaBel. Beruucnenus
110 YPAaBHCHUAM XUMHYCCKUX
pEeaKuuii, €CJId OJUH U3
peareHToB COAEPKUT IPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

IToHsATHE O KOPPO3UU METAIUIOB

https://m.edsoo.ru/4FIGDOWOW

47

Illenounbie MeTaJIbI

https://m.edsoo.ru/X1B4BPUW?2

48

Oxcuapl U TUAPOKCU/IBI HATPUS U
KaJIAs

https://m.edsoo.ru/Q4DX0G3U9

49

[I{eno4HO3EeMENBHBIE METAILIIBI —
KaJbIUNA U MarHui

https://m.edsoo.ru/REOCDY0K6

50

Baxnenmnme coenmHeHNsS
KaJIbITHS

https://m.edsoo.ru/CJRO96CMZA

51

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUN

https://m.edsoo0.ru/O5PXGG1BE

52

JKEcTKOCTE BOIBI U CIIOCOOE! €€

https://m.edsoo.ru/WFEMBFTTTP




YCTpaHCHHS

53

[IpaxTuyeckas padora Ne 6 1o
teme "XKEcTkocTh BOJBI U
MeTO/Ibl €€ ycTpaHeHus"

https://m.edsoo.ru/NF1ROKBS&]J

54

AmoMUHUA

https://m.eds00.ru/9ZJ8RD1TV

55

AmdoTepHbIe CBOICTBA OKCHIA U

THAPOKCH]IA

https://m.edsoo.ru/NI5SKIIOJ5

56

Kemeso

https://m.edsoo.ru/F20NJR5SR

57

OKcuIbl, TUIPOKCHUIBI U COJTH
xenesa (I1) u sxenesa (III)

https://m.edsoo.ru/IRTUBLAMP

58

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUN

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTrueckast pabora Ne 7.
Pemienue skcnepuMeHTANbHBIX
3a1a4d mo teMe «BaxkHenmue
METaJUIbl U UX COCTHMHCHHU

https://m.edso00.ru/ZN7G0QSMX

60

Brrancnenus no ypaBHeHUAM
XMMHMYECKHUX PEaKIUH, €CIIN
OJIMH U3 PEareHTOB JaH B
U30BITKE MU COIEPIKUT
npuMecu. Beraucienus
MacCOBOH J0JIH BbIXOJa
IIPOJIyKTa PEaKLUH

https://m.edsoo.ru/AYD2HESIY

61

O00011IeHrEe U cCUCTEMAaTU3 AU
3HAHUN

https://m.edso00.ru/BSTOVTKOP

62

Kontponbhas pabota Ne4 o
TeMe «Baxuelnme MeTaibl U
UX COEIUHEHUSD)

https://m.eds00.ru/703C804GN




BemectBa u matepuainsl B

63 . 1 https://m.edso00.ru/OFI32JMTO0
[IOBCEIHEBHOMN KU3HU YEJIOBEKA
XHUMHYECKOE 3arps3HeHue

64 . p 1 https://m.eds00.ru/9ANGYEYQI
OKPY’KaIOIIEeH cpeibl
Ponb xumuu B perieHnn

65 1 https://m.edsoo.ru/180Q203Y28
9KOJIOTHYECKUX MPOOIEM
PesepBuEblil ypok. O000IIIEHNE U

66 p yp ill 1 https://m.edsoo.ru/DT1BAS5U4
CHUCTEMATH3aIlNs 3HAHWI
PesepBusblil ypok. O0001I€HIE U

67 p yp \]:u 1 https://m.edsoo.ru/P52TJZNXV
CHUCTEMAaTHU3alMs 3HAHUH
PesepBuEIil ypok. O000IIIEHNE U

68 p yP IH 1 https://m.edsoo0.ru/TMK36TJZG

cucTeMaTu3alius 3HaHuM

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI MPOI'PAMMBI

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTAThI 0CBOEHNS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

IIo Teme: «HepBOHa‘-IaJ'H)HI)Ie XUMHNYECCKHUEC ITOHATHS»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOIHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BELIECTBA, MOJb, MOJSPHAas Macca, MaccoBas [J0Js XUMHUYECKOIO
JJIEeMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM, XMMHUYECKas peaxius,
KIAaCCHU(UKAIUS  pPEaKIMii:  PEaKIUd  COSAWHCHHUS,  PEaAKIHH
pa3loKeHUs, peaklUUd 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
SHAOTEPMHUYECKUE PEAKIMH, TETUIOBOW A((dEKT peakiuu, pacTBop,

MaccoBast 10Jis BeulecTBa (IIPOLIEHTHAs KOHIIEHTPAIlHs) B pacTBOpe

1.2

WIIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKUX MOHATUH H

NPUMCHATH 3TU MMOHATHUSA IPU OITMCAHUHU BCIICCTB U UX HpeBpameHHﬁ

1.3

HUCIIOJIb30BATh XUMHWYCCKYIO CHMBOJIMKY JIsI COCTABJICHUS (I)OpMYJ'I

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHUsS, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHHUAX

1.6

KJIACCU(PUIIMPOBATh XMMHYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIHH BEUIECTB, 10 TEIIIOBOMY PQEKTY)

1.7

BbIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChL

BE€IICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEMEHTa 1o (opmyiie

COEIMHEHMUS,

1.9

BBIYUCIIATH MACCOBYIO JOJIIO BCHICCTBA B paACTBOPC

1.10

INPUMEHATh €CTeCTBEHHOHAYYHbIE METO/bl MO3HAHUSA — HAOJIOJCHNUE,
U3MEpPEHHe,  MOJEIMPOBAHME,  HOKCIEPUMEHT  (pealbHbli U

MBICJICHHBIN )

[To Teme: «BaxkHeiime npeACcTaBUTEIM HEOPTAHUUECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICJI OCHOBHBIX XHMHUYCCKHX TMOHSTHM: OKCHUun,

KHCj0Ta, OCHOBaHHUC, COJIb

2.2

ONPCACIATE NPHUHAMJIC)KHOCTh BCHICCTB K OHpeI[eJ'IéHHOMy KJ1acCy

coeMHEeHui o popmysam

23

KJIaCCU(PUIIUPOBATH HEOPTAHNYECKHE BEIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEIIECTB Pa3iINYHBIX KIACCOB, MOATBEpPXKAAas ONMCAHUE NPHUMEPAMHU

MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

2.5

MIPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cJIe0BaThb paBujiaMm I10JIb30BAaHU XUMHYECKOU HOCY,Z[OI\/'I u
1abopaTOpHBIM 000PY/IOBaHHMEM, a TakK)Ke IMpaBWiIaM OOpaIieHus C
BCIICCTBAMHU B COOTBCTCTBUM C HWHCTPYKOHUAMHU 110 BbIITOJIHCHHUIO
na6opaTopH},1x XUMHYCCKUX OIBITOB II0 IMOJYYCHHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIeCTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONPEAECNIEHHONM MacCOBOWM JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPHUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB IIeJloueid U KUCIOT C IOMOIIbIO

WHIUKATOPOB (JTakMYyC, heHonpTanenH, METUIIOPaHXK U JPyTHUE)

2.7

IMPOBOAUTD paC‘IéTH 110 YpaBHCHHIO XUMHYECKOH pCaknuun

I[To Teme: «Ilepuonmueckuii 3akoH u Ilepuommyeckass cuctema
xumuyeckux siementoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHEIC pCaKuuu»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHATUN: AIpO aToMa,
JNIEKTPOHHBIA CJOW aroma, aroMHas OpOWTalb, pPaaUyC aroma,

XUMHYECKas CBA3b, IOJIIpHAsd W HEIOJIsIpHAas KOBAJICHTHas CBA3b,




OJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HWOH, KAaTHOH, AaHHWOH,

CTCIICHb OKHCJICHHUA

3.2 KJIACCU(PUITMPOBATH XUMUYECKUE DTIEMEHTBI
OMMCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy llepunonnyeckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pAa3jM4aTh TMOHITHS «TJaBHas
33
noarpynma (Arpymnma)y u «mnobounas mnoarpynmna (brpymma)y,
«MaJbIe» U «OOJIBIINE)» TMEPUOIBI
packpeiBaTh cMbich llepuoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh NOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
' XMMHYECKHUX OJJIEMEHTOB OT HUX TnoyoXkeHus B Ilepuoanueckoit
cucreme
COOTHOCUTh  O0O3HAuU€HUs, KOTOphle HMMEITCS B  TaliuIe
«Ilepuoguyeckas  cucreMa  XUMUYECKUX  sneMmeHtoB  JI.W.
3.5 MeHeneeBa» € YHUCIOBBIMH XAPAaKTEPUCTHKAaMU CTPOEHHsS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsia sjapa, o0Iiee Yucio
AJIEKTPOHOB U paclpeaesieHHe UX 0 AIEKTPOHHBIM CIIOSIM)
36 OTIpENIeIsATh  CTETEeHh  OKUCIEHUS  JJIEMEHTOB B OMHApHBIX
' COETMHEHMSIX
37 OTpEACNATh BUJ XHUMHUYECKOH CBsI3M (KOBaJCHTHAasT W HMOHHAs) B
' HEOPTaHWYECKUX COCTMHECHHSIX
9 KJIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBePsIEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTIO 00111er0 00pa3oBaHus
pe3yjabTarTa

1

Ilo Teme: «BCH_IGCTBO U XUMHNYCCKasd pCaKkuusi»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSITHH: pacTBOD,
AJIEKTPOJIMTHI, HEIIEKTPOIUTHI, AJIEKTPOIUTUYECKAs JUCCOLUAIINSA,
peaKkI MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PAaBHOBECHE,
oOpaTumbie u HEoOpaTUMbIe peakuuuy,
OKHCITUTEIbHOBOCCTAHOBUTEIILHBIC peaKIym, OKHCITUTEITb,
BOCCTAHOBHTENb, OKHCIIEHHE M BOCCTAaHOBJICHUE, aJUIOTPOIHA,
aMm(doTepHOCTh, XUMHUYECKas  CBs3b  (KOBaJCHTHas, HOHHAas,

MeTaJIJII/I‘-IeCKaSI), KpucTtajllin4cCcKas peméTKa, CIlNIaBbl, CKOpPOCTb




XUMHYECKON peaKiuu

1.2

WIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHYECKUX MOHATHUA |

IIPUMCHSATD 5TU IMOHATHSA IIPU OIIMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIeJI0YE M COJIEH, IOJIHBIE M COKpALEHHBIE YPaBHEHHUs DPEaKLHUN

AOHHOI'0 0OMeHa

1.4

PacCKphIBaTh CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OallaHCa 3TUX peaKInuit

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM peaKIuu

Ilo temam: «HemeTamnel M HUX COSOUHEHHUSI» U «MeTalabpl U HX

COEIUHEHUSY

2.1

XapaKTEepU30BaTh (OMUCHIBATh) 00IIME U CTIEIU(UIECKUE XUMUUECKIE
CBOMCTBA TMPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMUCAHHE
npUMEpPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTAaBJIAITh YPABHCHUA peaKHI/Iﬁ, IMMOATBCPKAAOIUX CYHICCTBOBAHUC

TeHETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3/IMYHBIX

YCIIOBUAX
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cJI€e40BaThb paBujiaMm I10JIb30BaHUA XUMHUYECKOU HOCY,Z[Oﬁ u
nabopaTOpHBIM 00OPYJIOBaHHMEM, a TakK)Ke MpaBWiIaM OOpaImieHus C
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
na60paT0pH},1x XUMHYCCKUX OIBITOB IO IMOJYYCHHUIO H co61/1paHmo

F8.3006p33HBIX BCIICCTB (aMMI/IaKa " YTJIICKUCIIOTO ra3a)

2.5

OPOBOJUTh PEaKIMM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IYyTEM XJIOPHUI-,
Opomuza, wuoauna, Kapbonar, ¢docdar, cunukar, cynabdar,
THJIPOKCUMOHBI, KaTHOHBI aMMOHHWS, WOHBI M3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIIHEC B BOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCIICCTB

[To Teme: «XuMHS 1 OKpY>Karolas cpeaa

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuMuueckux mnouatui: [IJIK

BEILIECTBA; KOPPO3HSI METAIUIOB

3.2

NPpUMCHATH OCHOBHBIC OIICpalluu MBICITUTEIbHOM ACATCIIBPHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3AIHUIO,
BBISIBJICHHE TNPUYUHHO-CJIECICTBEHHBIX CBSI3ed — JUIS W3YYCHHS
CBOI)IICTB BCHICCTB N XHUMHUYCCKHUX peaKHHfI; €CTCCTBCHHOHaquBIe
METOJIbl TO3HAHUS — HaONIOICHHWEe, W3MEpEeHHe, MOJACTUPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1

HepBOHa‘laJ'IBHLIe XUMHUYCCKUC ITOHATHA

1.1

[TIpenmer xumuu. Ponb XMMHUM B )KM3HM 4eloBeKa. XUMHS B CHCTEME HayK.
Tena u BemiectBa. Puznyeckue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE

BCIICCTB

1.2

ITousTue o MCTOAaX MMO3HAHUA B XUMHH. Ywucteie BEICCTBA U CMCCH. Crioco0n1

pas3aeneHus cMecen

1.3

ATOMBI W© MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XUMHYECKHX

371eMeHTOB. [IpocThie U cloKHBbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckast popmyiia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYIJIIpHas Macca. MaccoBas 10J11 XUMHUYECKOTO 3JIEMEHTA

B COCAMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MossipHass macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W 4YMCIa CTPYKTYPHBIX eIMHHUIl BemiecTBa. Pacu€rbl mo dopmynam

XUMHUYECKHUX COCIUHECHUN

1.6

Du3nyecKkue U XUMUYECKUE SBICHMS. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHUs. Knaccupukanus

XUMHYECKHUX PeaKluii (COeTUHEHMs, pa3I0KEeHHs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH NOCYAOH, C paBUiIaMu
pabotel B naboparopur u TpuéMaMu oOpamieHuss ¢ Ja00pPaTOPHBIM
o0opysOBaHHEM, H3yuYe€HHE M OINucaHue (QU3NYECKUX CBONCTB 00pa3IoB
HEOpPraHMYECKUX BeUIecTB, HaOmroneHue Qu3nueckux (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHHE U KOHICHCALUsS BOJbI) U
XUMUYECKUX  (TOpEHHME  CBEUYM, MPOKATMBAHME  MEIHOM  MPOBOJIOKH,
B3aUMOJICICTBUE MeJla C KHCIIOTOW) SIBJIEHWH, HAOJMIOJIEHHEe W OIUCaHue
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3nokeHwe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTHI C XJOpPHAOM Oapus, pa3iokKeHHEe
ruapokcuna meau(Il) mpu HarpeBaHuu, B3aMMOJICUCTBHE Keje3a ¢ PAaCTBOPOM

comm meau(Il), n3yuenne cnocoOoB pazneneHus: cMecei (C MOMOIIbI0 MarHuTa,




(buIbTpOBaHUE, BBIMAPUBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpoBeaeHUE
OUYMCTKHU MOBAPEHHOM cOMM, HAOMIOICHUE U OMTUCAHKE PE3YIbTATOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHMsI MacChl, CO3JlaHuE Mojielei

MOJIEKYJI (IIapOCTEPHKHEBBIX)

Baxneiiniue npeacCTaBUTCIIM HCOPraHMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemiecTBo. HaxoxkneHue kuciopona B Mpupone, GU3NYecKHe W XUMHYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kuciaopona. CrocoObt
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM W MPOMBINUIEHHOCTH. KpyroBopor

Kucaoposa B nmpupojie. O30H — auioTponHas MoaupuKalus KUCIopoia

2.2

TennoBoii 3G HeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPaBHEHUS, IK30-
" SHAOTCPMHUUYCCKUEC PCAKIINH. Tommuso: YTroJjib U MCTaH. 3anH3HeHI/IC BO3/yXa,

yCUJICHHE MapHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0s
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Bozopon — anemMeHT u mpoctoe BeriecTBO. HaxokieHHe BOAOpoaa B MPHPOIE,
Gu3MYecKue W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! u conu

2.4

Mounsipablit 00bEM ra3oB. Pacuérbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBI.
HacepiieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoje M B XKU3HU 4enoBeka. Kpyrosopor
BOABl B TIpuUpoJe. 3arpsA3HEHHE NpUpPOAHBIX BoA. OxpaHa M OYMCTKa

MMPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcuapl. Kinaccuduxarus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnyeckue M XUMHYECKHE

CBOMCTBA OKCUIOB. [lomyuenue okcuaoB

2.7

OcuoBanms. Knaccudukanuss ocHOBaHMUA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnkarypa ocHoBaHMi. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [lomydyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Pang axtuBHocth MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coneil. @u3nuecKMe U XUMHUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit




2.10

I'eneTmueckas CBI3b MCXKIAY KilaCCaMU HCOPTaHNMYCCKUX COG)II/IHGHI/Iﬁ

2.11

XWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEAEICHUE  COACpPKAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U H3y4EHUE
CBOICTB KHCJIOpOJa, HAOMIOEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U
yCJIOBHS BOBHUKHOBEHUS M MPEKpallleHus: ropeHus (moxapa), 03HaKOMIIEHHUE ¢
oOpa3liaMu OKCHUJIOB M OIHMCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHHeE,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IFOpeHue), B3auMojieiicTBHe
Bojiopoza ¢ okcuaoM Meau(Il) (Bo3MokHO HCIIONb30BaHUE BUEOMATEPUAIIOB),
HaOroleHue 00pa3lioB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOW PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM JOJEH pacTBOPEHHOIO
BEILIECTBA, B3aUMOJICUCTBUE BOJIbI C MeTa/ulaMH (HATPUEM U KaJbIIUEM)
(BO3MOXXHO MCIIOJIb30BaHME BMJICOMAaTEpUANIOB), ONpEAEICHUE pPacTBOPOB
KUCJIOT W IIEJOYEed C IOMOIIBI0O WHJIMKATOPOB, HCCIEI0BaHHE OOpas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT U INEJIOYeH, H3ydeHHE
B3anmojeiicteusa okcuga meau(Il) ¢ pacTBopom cepHOM KHCIIOTBI, KUCIOT C
METaJUIAMM, PEAKLUN HEUTpaIU3aliy, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOrO0 MeTaula JAPYT'MM M3 pacTBOpa COJM, pELICHHE
AKCIEPUMEHTAIbHBIX 3a/1ay 1o TeMe «BakHelmue kiacchl HEOPTaHUYECKUX

COCIUHEHUN

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX SJIEMEHTOB
.. MenaeneeBa. CtpoeHue aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIUHN

3.1

[lepBble TOMBITKM KIaCCU(PHUKAMK XUMHUYECKUX »djeMeHTOB. llonatue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METasllbl,
raJIOreHbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBL

3.2

Ilepuoanueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX dJ1eMeHTOB J[. 1.
Menneneesa. KopotkonepuoaHas " JUIMHHOTIEPUOHAS (bopMbI
Ilepuoauueckoit cucrembl xumMuueckux oanemeHtoB J[.M. Mennaeneesa.
Ilepunonpl u rpynnsl. PU3HYECKH CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa M rpyuribl 3JICMCHTA

3.3

Ctpoenne atomoB. CocTtaB aTOMHbIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHue

DIIEKTPOHHBIX 000JI04YeK aroMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB




Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

AJIEMEHTA MO ero nosoxeHuto B Ilepuoanueckont cucreme [I.11. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTOMOB XHWMHMUYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUINYECKUX CBOMCTB MO TIpynmaM M MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIl U

I'pakIaHUH

3.5

Xumuyeckasi cBs3b. KoBaneHTHass (mofisipHass M HEMOJSpHAas) CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS B BOcCTaHOBIEHMA. OKHUCIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUN OKCTIEPUMEHT: HW3y4YeHHE OOpas3IOB BEIIECTB METALUIOB H
HEMETAJVIOB, B3aWMOJICVCTBUE TUIAPOKCHIA LMHKA C PACTBOpPaAMU KHCIOT M
1IEJI0Y€eH, MPOBEAEHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaKLIHfI (FOpCHI/Ie, pCaKknu pa3jIoOKCHUA, COCI[I/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

IIepuonunueckuit 3akoH. Ilepuoauyeckas cuctema XuMudeckux snemenTos J1.1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB
XUMUYECKUX BJEMEHTOB TMEPBbIX TPEX MNEPUOJOB, Kalus, KadbLUsi H UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHAbl XMUMHYECKON CBs3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHAs1). XMMHUYECKHUE CBOMCTBA BEILIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Krnaccudukanus XuMU4ecKuX peakiuid Mo pa3IudHbIM [IpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOLIMX B PEAKLMU BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Io

H3MCHCHMIO CTCIICHEH OKMCICHUS XHMHYCCKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




M0 y4YacTUIO Karajau3aTtopa). OJK30- ©  JIHJAOTEPMUYECKHUE  PEeaKIIuH,

TCPMOXUMUYCCKUC YPAaBHCHUS. IlonsTue o CKOpPOCTH XUMHUYECKOU pcakuuun

1.4

Ilonstue 00 O6paTI/IMbIX n HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonstue o
TOMOI'CHHBIX M I'€CTCPOrCHHLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHUU.
q)aKTOpr, BJIMAIOIIHUEC Ha CKOPOCTb XUMHYECKOU p€akuun H II0JIOKCHHUC

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIC peakuuu, AIEKTPOHHBIN Oananc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOT'O OanaHca

1.6

Teopust 3JIEKTPOJUTHUECKON JUCCOIUALNK. DJIEKTPOJHUTHI U HEIJIEKTPOJIHUTHI.
Karnonsl, annonsl. MexaHu3M QuCCOLMALMU BEUIECTB C Pa3INYHBIMU BUJIAMU
xumuueckoi cBsa3u. Ctenenb quccouuanuu. CUIIbHbIE U clla0dble 3JIEKTPOIUTHI.
Peakiun moHHOTO OOMeHa. YCIOBHS MPOTEKaHMS PEaKIUid MOHHOrO OOMeHa,
MOJHBIE W COKpall€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMH W COJ€ll B CBeTE NPEACTAaBICHUH 00 3SICKTPOTUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiui Ha HOHBL. [[oHsTHE O THApOIN3e coen

1.7

XUMHYECKUU OKCHICPUMCHT. O3HAKOMIJICHUEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DAKTOPOB;
WCCIICZIOBAaHNE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIMN  KHUCIIOT, IIeNo4ei ©  coleil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUsl peakinii MOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJKa, BhIACICHHUE Tra3a,
oOpa3oBaHHE BO[Ibl); OMBITOB, WJUIIOCTPUPYIOLIUX INPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peakluii (TOpeHHe, PEaKkiuu Pa3I0KEeHUS, COCIUHEHUs);
pacrio3HaBaHWE HEOPTAHUYECKUX BEIICCTB C MOMOIIBI0 KAYeCTBEHHBIX peaKIni

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl 1 uX coeTMHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTerneHu okuciaenus. CTpoeHne u (pu3nIecKre CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBAa Ha IpUMEpe XJopa
(B3auMozelicTBUE € MeTalllaMu, HEMETAJUIAMHU, LIeJI04aMu). XJIOPOBOAOPO.

CongHasi KMCJIOTAa, XUMUUYECKHE CBOMCTBA, MOJyUYEeHHUE, MpUMEHEHHE. [leiicTBue




XJI0pa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uelOBeKa. BakHelme XJIOpUIsl U UX

HaxO0’JICHUE B NIPUPOJIE

2.2

OO6mass xapakrtepuctuka s1neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTeTeHN OKucieHus. CTpoeHne U (Gpu3nyecKue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PUKAIIUN
KHCJIOpOJIa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢dbusznueckne M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPEICTaBUTEIH
KHCJIOTHBIX OKCHIOOB. CepHaﬂ KHCJIOTa, (1)I/I3I/I‘~ICCKI/I€ M XUMHYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduueckue). XuMHUYECKHe
peakuuy, JeXalue B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOJIy4YeHHUs] CepHOMU
kuciotel. [Ipumenenue. Comu cepHOM KHCIOTHI, KayeCTBEHHAsl peakius Ha
cynb(ar-uoH. HaxoxaeHue cepsl U €€ COCIMHEHUH B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIoUIeH Cpellbl COeIMHEHUSMU cephbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAIICHUS

23

OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckne U XUMuU4eckue cBoicTBa. KpyroBopor asora B mpupoze. AMMHUAK,
ero ¢u3nM4ecKkue W XMMHUYECKHE CBOICTBa, mojyyeHue M npumeHenue. Conu
aMMOHMS, HX (Qu3nyeckMe ¢ XHMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KUCJIOTA, €€ MOJIyYeHHE,
¢usnyeckne W XMMUYECKHE CBOicTBa (00IIME Kak IpeacTaBUTENs Kiacca
KHCIOT U crneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’KaloIen
Cpezbl COETMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3/lyXa, IOYBBI

1 BOJIOEMOB)
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®ocdop, amtorponHsle Mogudukanuu (ocdopa, puzndeckrne U XUMUYECKHUE
ceorictBa. Oxcupg dochopa(V) u docdopnas kucnora, Qundeckue u
XMMUYECKHE CBOMCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBHBIX YI00pEHH

2.5

Oobmas xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIJIepond, aJuIOTPOIIHBIE
Moau(HKaIMK, PACIpPOCTpaHCHHE B TpHUPOJE, (PHU3UYEeCKHEe W XUMHUYCCKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupozge. OKcHIbl yriiepoaa,
ux (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC CBOﬁCTBa, ﬂeﬁCTBHC Ha JXWBBIC OpPraHWU3MBbI,

MOJIYUYCHHUEC U IIPUMCHCHUC. ODKOJIOTHYECKHE HpO6JICMBI, CBA3aHHBIC C OKCHJI0OM




yriepona(lV); rumotesa rino0aabHOTO MOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
apdekr. YronpHas KucioTa U e€ colu, uX (GU3NYECKUE U XUMHUYECKUE
CBOIiCTBa, mojyuyeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[TepBoHauyabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJIMHCHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWJEH, STaHOJ, TJIHIEpPUH, YKCyCHas
kuciora). MIx cocraB m xumuyeckoe cTtpoeHue. llonstue o Ouogornyecku
BAKHBIX BEILECTBAX: XHUpax, OeNKax, yrieBoJax — W HUX POJIU B KHU3IHU
yesoBeka. MarepuaibHOE €IUHCTBO OPraHMYECKMX U HEOPTaHMYeCKHX

COCTUHEHUH

2.7

Kpemuuii, ero ¢usnyeckue u XUMHUYECKHE CBOWCTBA, IMOIYy4YCHHE U
npumenenne. CoenuHeHus KpeMHHUS B mpupoge. OOmme mpeacraBieHUs o0
okcune kpemuusA(IV) u xpemuueBoii kuciore. CHIMKATBI, UX UCIIOJIb30BAHKE B
OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BakHEHIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobnembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGIIHeBHOf/'I KHU3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT: H3y4YeHHE O0pa3l0B HEOPraHMYECKUX BEILECTB,
CBOWCTB COJITHOM KHCJIOTBI; NMPOBEICHUE KAYECTBEHHBIX PEAKIMU HA XJIOPH]-
MOHbI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTPaKAIOIINE
(u3nyecKrne U XMMUYECKHE CBOMCTBA raJlor€HOB U UX COEAMHEHUN (BO3MOXKHO
WCIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOIIOJEHHWE Mpoliecca
oOyrauBaHUs caxapa MoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3yYeHHe XMMUYECKUX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH M HaONIoJeHHe mpu3Haka eé
NPOTEKaHUs; O3HAKOMIIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), O0pa3lamMu
a30THBIX U (ochHOPHBIX yA0OpEHUH; TTOTyYeHue, COOUpaHue, paclo3HaBaHue U
U3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAuyeCTBEHHBIX peakUuil Ha HOH
aMMOHMSI U (ochaT-uOH M U3yuyeHHE NPU3HAKOB HUX MPOTEKaHMS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KPUCTAIUTMYECKUX
pemérok anMmasa, rpaduta, (¢QyJIepeHa; O3HAKOMJIEHHE C IPOLECCOM

az[cop6u1/11/1 paCTBopéHHHX BCIICCTB aKTUBHPOBAHHBIM yrnéM n YCTpOﬁCTBOM




IIPOTHBOra3a; IOIy4EeHUE, COOMpaHMe, paclO3HABaHME MU M3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEJCHHE KadeCTBEHHBIX peakluidi Ha KapOoHaT- H
CWJIMKAT-UOHBl M H3yYEHUE MPU3HAKOB HX MPOTEKAHMs; O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAIbHBIX

3aja4 o TeMe «BakHeHre HeMeTallIbl M MX COSIMHEHMS)

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmast XxapaKTepUCTUKA XUMUYECKHIX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojoxxenus B llepumoamdeckoid cucteMe XuMHUecKux diementoB JI.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTainyeckas CBsi3b U
METa/UTMYeCKasi ~ KpUCTaUTMYecKass pemérka. DJIECKTPOXUMHUYCCKHH s

HaIIpsDKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTasioB. OOIIue crocoObl NOIydYeHuUs
MeTa/uioB. [oHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Koppo3uu. Cruiasl (CTallb, UyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B Ilepuoauyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE UX aTOMOB; HaXOXAECHHUE B IIPHUPOJIE.
duznyeckre ¥ XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHMe IIEeNOYHBIX METAUIOB M HX

COEIMHEHUN

3.4

Illenoyno3emMenbHbIE  METaIbl MarHuii W KajJdblMA:  TOJIOKEHHUE B
[Iepuonnueckon cucreme xuMmuueckux aaeMeHToB J1.1. Menneneesa; ctpoenue
WX aTOMOB; HaxoXXJIeHWE B npupone. OU3NYECKHE U XUMHUYECKHE CBOMCTBA
MarHus W Kaublus. BakHelne coeauHeHUs Kaiublius (OKCHA, THIPOKCH],

comu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuit: nonoxkenue B Ilepuoanueckoil cucTeMe XUMHUYECKHX AJIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aroma; HaxoxaeHue B mnpupone. dusnueckue u
XUMUYECKHAE CBOMCTBA aFOMUHMSI. AM(OTEpHBIC CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepuoandeckoit cucreme Xxumudeckux snemeHToB J[.M.
MeHaeneeBa; CTpoeHHE aTOMa; HaxoXKJIeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu kenesa(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJIyYeHUE

3.7

XUMUYECKUH 9KCIICPUMCHT:. O3HAKOMIICHHUC C 06pa3uaMI/1 METAJJIOB M CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMM; H3YyYEHHUE PpEe3yJbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAIIOB); HMCCIICJOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHUE
BHJICOMATECPHAIIOB); NMPU3HAKOB MPOTCKAHHUS KAUYCCTBEHHBIX pEaKIUii HA MOHBI
(Marnusi, xanblus, amroMuHHUs, nuHka, xeneza(ll) m sxemeza(Ill), memu(Il);
HaOJTIOJICHUE W ONHMCAHUE TMPOIECCOB OKpANTMBAaHUS TUIAMEHW MOHAMH HATPUS,
Kamuss W Kanblug ~ (BO3MOXKHO — KCIIOJNB30BaHHE  BHJIEOMATEPHAIOB);
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pelIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMe «BaxkHeiime MeTasibl u

nX COCAUHCHU)

XHMHMS M OKpYyXKarolas cpeaa

4.1

HoBeie marepuanbl u TexHojoruu. BemecTBa U marepuainbl B MOBCEIHEBHOMN
JKU3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe HMCMnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoiip Npu XUMHYECKUX OXKOTrax U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomiert cpeanl [1/IK. Posb XuMum B pelieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpupomHble MCTOYHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HEQTH),

MPOAYKTHI UX epepadOTKU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

4.3

XHUMUYECKUH OKCIICPUMCHT: U3YUYCHHC 06pa3u0B MaTCepraJIoB (CTCKJ'IO, CIIJIaBbI

METaJJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHUSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTebHOM
NMPOrpaMMbl OCHOBHOTO 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAaHHE OOBEKTUBHOM
3HAYMMOCTU OCHOB XMUMMYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOU
JEeSITEIbHOCTH YEIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

MOHUMAHHNEC MECTAa XUMHU CPECAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W U3IYUCHUA
XUMHNYCCKUX peaxunﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN I

00BACHEHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHOM NEITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XMMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHaNbHON AeSITeTbHOCTH
U C/eNaTh OCO3HAHHBIM BBIOOP XMMMU KakK MPO(UIBHOTO INpeaMeTa

MIpU MIepPEeX0/ie Ha YPOBEHb CPEIHEr0 00IIero 00pa3oBaHMUs

Bnagenue cucreMol XHMMHUYECKHX 3HaHUH H YMCHHUC IMPUMCHSATH

CUCTEMY XUMHUYCCKUX 3H3HI/II>1, KOTOpas BKIIKOYACT:

2.1

BOKHEHIINE XMMHYECKHE TMOHATHA: XUMHUYECKHHA JIIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIIOXKHOE BELIECTBO, OJAHOPOIHAS M
HEOJHOPOJIHAsT CMEChb, OTHOCHUTEJIbHBIE AaTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAas Macca, MOJSIPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHUE, COJIb (CpedHsis), XUMHUYECKas
peakuus, peaklMu COEIUHEHMs, pPEaKLUH pa3I0KEHUs, peaKkluu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3((deKT peakuuu, 5K30- U
SHJIOTEPMHUYECKHE PpEeaKIMU, PacTBOpP, MaccoBas 0 XUMHUYECKOIrO
AIIEMEHTa B COEIMHEHUH, MAacCOBast I0JIS1 M TIPOLIEHTHAS! KOHIIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aToMa, aTOMHAast




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMUECKAs! CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHAsl  CBSI3b, HMOHHAas  CBSI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMYeCKasi pemeérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISipHas), UOH, KAaTUOH, aHHOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMS, PEAKUMd HMOHHOIO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENIb U
BOCCTAHOBHTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHHS MAacChl,
nepuoauyeckuit 3axkoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ TeOopus, TEOpUs

BHCKTpOHHTHqCCKOﬁ JUucconuanuumn

Brnanenune ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOUAKOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh U3yUCHHBIE BEIIECTBA U MaTEPUAITBI
(B TOM 4YHCI€ MMHEpaJbHbIE YIOOpEHHs, MeETaulbl M CIUIaBbI,
NOPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yrasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3MHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHHWE 3HAYEHUS JKUPOB, OCIIKOB, YIJICBOJOB
JUIS OpraHKW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIUSHUE BEILECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHuU3M YCJIIOBCKa MW OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HHTCIPUPOBATD XUMHUYCCKHUEC 3HAHHA CO 3HAHUAMHU APYIrUx

y4eOHBIX MPEIMETOB
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HAJIMYUE OMbITa PabOTHl C Pa3TUYHBIMH MCTOYHHUKAMH WH(OpMAIUN
no XUMUU (Hay4yHass U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(GOPMAIMIO O BEIIECTBAX, HX
OpeBpalleHusIX M NPaKTUYECKOM  MPUMEHEHUH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCUICHU A y‘ICGHO-HOSHaBaTeHLHBIX 3aga4

Brnagenue ocHoBamMH IIOHATHHHOIO arrmapara U CHMBOJIMYCCKOTO

SA3bIKa XUMHH JJIs1 COCTaBJICHUSA (bOpMy.H HEOPTaHNYCCKUX BCIICCTB,




YpaBHEHUH  XUMHYECKHMX  pPEaKIMd; OCHOBAMM  XHUMHUYECKOM

HoMeHKaTypsl (IUPAC u TpuBnasbHOM)

VYMeHHne OOBSICHATL CBS3b ITOJOXKEHMS JJIEMEHTA B Hepﬂozmqecxoﬁ

CUCTEMEC C YHCIOBBIMU XapPAKTCPUCTHUKAMU CTPOCHHA AaTOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii smapa, ooOliee 4YHcio
AIIEKTPOHOB), PACHPEIECICHUEM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB MIEPBBIX TPEX MEPHOJIOB, KAUS U KAJIbIIHS
[IpencraBinenne O  NEPUOAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aTroma, 3JIEKTPOOTPULIATEIbHOCTH),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalblX MEpPUOAAX M TJIABHBIX
MOJArPYyNIax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMenne KinaccupuIipoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpPraHUYEeCKHe BEllecTBa

7.3 XUMHUYECKHE PeaKuu

8 YMeHue onpenensTh:

o1 BAJICHTHOCTh U CTENEHb OKHCICHHS XUMHUYECKUX 3JIEMEHTOB, 3apsij

' HOHA

0n BUJ XUMHUYECKOW CBS3M M THIN KPHUCTALTMYECKOW CTPYKTYpHI B

. COEJIMHEHUSX

8.3 XapakTep cpebl B BOAHBIX PACTBOPax BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHne xapakTepru3oBaTh (GU3MUECKHUe U XUMUYECKUE CBOMCTRA:
MPOCTHIX BeHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATpUW, KalWd, MarHHi,
KaJIBIIMHA, aJTFOMUHHM, KEJIE30)
CIIOXHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpoB (Boia,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIbI U TUAPOKCUIBI

97 metaioB [-IIA rpynn, amtomunus, menu (1), uunka, xeneza (I u

. I1I), okcuasr yraepona (II u IV), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTas, a30THasd,
dochopHas, yronpHas, KpeMHUEBasE KUCIOTA U UX COJIH)

93 OPOTHO3UPOBATh W XapaKTepu3oBaTb CBOICTBa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUsSI PEAKLIUN, B

10
TOM YHUCJIE:
10.1 peaKkIuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOATBEPKJAIOIINX TeHETUUECKYI0 B3aUMOCBSI3b MEXy HUMU
11 YMeHue BEIYUCIATh (IPOBOIUTH PACUEThI):
11 OTHOCUTENIbHYI0 MOJIKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YypaBHEHUSM XHMHUYECKUX PEaKUUd M HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOIYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAMH  HAay4YHOro TOo3HaHus (HaOIIO/IEeHHE,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOICTIMPOBAHUE) MIPU U3yUECHUH BEIIECTB U
' XUMUYECKUX SIBICHUW; yMeHUE CQPOpMyIupoBaTh MpobieMy u
MPEJIOKUTH MMyTH €€ peleHus
122 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYI0N U JIabopaTOPHBIM 000pyA0BaHUEM
MpaBUJIaMy OE30MACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YyEMBbIMU
B MOBCETHEBHOW >KU3HU, MPAaBUIaMH MOBEACHUS B LIEISIX cOepeKkeHus
123 3J0POBbS U OKPYXKAIOIIEW IPUPOAHOM Cpelbl; IIOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JEMCTBHSI Ha JKUBBIE OPraHU3Mbl OMNPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS U MPEAOTBPAIICHUS HUX BPEAHOTO
BO3JICHCTBHS
3 Hanuune npakTH4ecKWX HABBHIKOB TUIAHMUPOBAHUS M OCYIIECTBICHUS
CJEAYIOINUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 U3y4YeHHE U OMHUcaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I nu XUMHNYECKUMU SIBJICHUAMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNUS XUMUUECKUX PEAKINI

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

MOJlyY€HUE KHCIOpOAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa M U3YYEHHE €ro CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMOJIYUYCHHNEC aMMHaKa U U3Y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacCTBOPEHHOTO BEIIECTBA

13.5

pUMEHCHNE MHJIUKaTOPOB (;maxmyca, METUIIOpaHKa u
denondranenna) s ONpeaesieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouei

13.6

HCCIIEOBAaHNE W OIIMCAHHE CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHJIaMH MCETaJlJIOB, PaCTBOPHUMBIMHA u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJIAMH; TIIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McETalyla JApyrum HU3  pacTBopa COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB TUAPOKCUIAOB QAJIIOMUHHUA U

IMUHKA

13.7

PCIICHUEC OSKCIICPUMCHTAJIBHBIX 3a4a4 110 TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHNMYCCKUX COGﬂHH@HHﬁ)); ((QHGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUsA «Baxneimuye HeEMETaIIbl H HUX COCOAUHCHUA,

«Baxknennne MeTalIbl U UX COCIUHCHU»

13.8

XUMHYECKHE  OKCIICPHUMEHTBI,  WJUTIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHUsl peakluii MOHHOrO OOMEHA; KaueCTBEHHBIC pPEaKIUU Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblvs, aTFOMUHUS,

kenesa (2+) u kenesa (3+), menu (2+), IMHKA

14

YmMmenue:

14.1

NpEaACTaBIATL PE3YyJIbTATbl SKCIICPUMCHTA B (I)opMe BBIBOAOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCKAY PCAJIbHO Ha6J'IIO,I[aeMBIMI/I XUMHNYCCKHNMHU
SABJICHUSAMMU H IMPOLCCCAMU, NPOUCXOOAIIUMHU B MaKpO- U MUKPOMHPE,

00BACHATH IMPHUYKUHBI MHOFOO6paSI/I${ BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IPOBEPSAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHHA

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

HepBOHa‘{aHBHBIC XHUMHUYCCKUEC ITOHATHA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue diieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas (l)OpMyJ'Ia. BanieHTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeIeHb

OKHCJICHUSA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIsIpHasA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCOAMHCHNU

1.5

KomnyectBo BemiectBa. Monb. ModmsipHass mMacca. MossipHbIE 00BEM Ta3o0B.

BianMocBs3n KOJINMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

dumsnyecke 1 XUMHUYECKHE SBICHUS. XHUMHYecKas pakuusa u eé IMPU3HAKH.

3akoH COXPAaHCHUSA MACChI BEIICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IOJII/I‘IeCKI/Iﬁ 3aKOH H Hepnozmqecxaﬂ CUCTEMA XHUMHUYCCKHX OJJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema XuMA4YECKUX ieMeHToB J[.H.
Menpeneesa. [lepuonel u rpynnel. @usnueckuil CMbICI MOPAIKOBOTO HOMEDPA,

HOMCPOB IICPUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. DnexTpoHsl. CTpoeHue
UIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB

ITepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NepUOJIOB, Kanus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPULIATEIbHOCTH,
METAUIMYECKMX M HEMETaUIMYEeCKHMX CBOMCTB) W HUX COCAUHEHUH B
COOTBETCTBUM C TIOJIO)KeHHEM oaseMeHToB B Ilepuoguueckoit cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemiecTBa

3.1

Xumuueckasgs cBI3b.  KoBajeHTHas (HOJ'IHpHaSI n HCHOJ’IHpHaH) CBA3b.
3J’ICKTpOOTpI/IIIaT€J'H)HOCTI) XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Metannuueckas CBSI3b




3.2

Tunsl KpuCTaUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIMYECKOM PEIIETKH U BUIA

XUMHUYECKON CBSI3U

Baxueiime mnpeacTaBUTENM HEOPraHUYECKUMX BenlecTB. Hemertamwibl u ux

coeIMHEeHMs. MeTaibl M UX COeIUHCHUS

4.1

Knaccudukanus u HOMEHKIAaTypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpazyroriue: OCHOBHBIE, KHCIIOTHBIE, amQoTepHBbIe) u
HecosieoOpas3ylolye; OCHOBAHWHM (WIETOYM M HEPAaCTBOPUMBIC OCHOBAHHS);
KUCIIOT  (KHCIOPOJACOAEp)KaIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA MMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJIOPO/JIA, XJIOPA, KHCIOPOa, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS

4.3

dusznueckne U XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpudA, Kajlud, Marovusgd W KajlbLUA, aJIJIOMUHHA, XKEJIC3a. aﬂeKTpOXI/IMI/I‘—IeCKHﬁ

pAn HaHpﬂ)KCHI/Iﬁ METAJlJIOB

4.4

dusznueckue U XMMHUUYECKHE CBOMCTBa BOJOPOJHBIX COCAMHEHUI HEeMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBorctBa okcuaoB: MeTamuioB [A-IIIA rpymn, munka, mequ(Il) n

xenesa(Il, IIT). IToydyeHne oKCUI0B METAILIIOB

4.7

XHWMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCHJIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lodyueHue ocHOBaHuMid U

aM(OTEpPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHON, CEpOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHHEBOH, yroimpHO. OcobObie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquHe KHUCJIOT

4.9

OO6mure xuMHUYECKUe CBOMCTBA cpenHuX coneid. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3dHaBaHHUC BOJAO0OpOJa, KHCIOpOJd, aMMMAKa,

YTJICKHCIIOTO Ta3a B JabopaTopuu

4.11

[Nomyuenne amMMuaka, CEpHOH M Aa30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mue

CIIOCOOBI IMOJIYyYCHH MCTAJ1IJIOB




4.12

I'enermueckas CBI3b MCXKIY KilaCCaMU HECOPTaHNUYCCKUX COC)II/IHCHI/Ifl

XUMHUYECKUE PEAKIUU

5.1

Knaccudukanus XuMUYeCKUX peakiuid M0 pa3ITUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKIHUU BEIIECTB, MO TemaoBoMy 3¢ dekty, Mo

W3MEHECHHIO CTCIICHEH OKHMCICHUS XUMHUYECKUX DJIEMECHTOB

5.2

TennoBoit 3G heKT XMMUYECKON peakIiy, TEPMOXMMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHe peakiuu. TepMoXuMuieckie ypaBHeHHs

53

OKHCIUTETBHOBOCCTAHOBUTEbHBIE peakiid. OKHCIUTEIN W BOCCTaHOBHUTEIH.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  DJEKTPOHHBIA  OanaHc

OKHCIIUTEIILHOBOCCTAHOBUTEIILHOM p€akuuu

5.4

Teopus MEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOJIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U ca0bIe QJICKTPOJIUTHI. CremncHb JAUCConranu

5.5

Peakuyuu moHHOTO obMeHa. YciaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

XHUMHMS U OKpyXKarolas cpeia

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuui B JabopaTopuu U OBITY.

HepBa;I MMOMOIIb MMPU XUMHUYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYXKawomled cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/IyXa W BOJOEMOB), CIOCOOBI €ro MPEIOTBPAIICHHS
[IpenenvHas nmomyctumass koHneHtparusi BemectB ([TIK). Ponp xumum B
pelIeHUN HKOJOTHYECKUX TpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

PaspymieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COEIUHEHUI B
ObITYy, MEIMLIMHE, MPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [lpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
IPOMBIIIIEHHOCTH UX coequHeHHH. [IoHsTHEe 0 KOppO3uK METalIoB, OCHOBHbBIE

CITOCOOBI 3al0UTHI UX OT KOPPO3UH

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOAOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

IPOIYKTHI UX TIepepaboTKu (OEH3UH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH

6.5

[lepBoHavyanbHbIC TOHSATHSA OO0 OPraHWYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs! KUCIIOTA).
[TonsiTHE O OMONOTUYECKN BAYKHBIX BEIIECTBAX: JKUPAX, OCNKaX, yIriaeBoJax —  UX

POJIM B ) KU3HHU YCTIOBCKA




Pacuérter:

7.1 o popMyiiaM XUMHUECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) O PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKHM YPaBHCHUSM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






