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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peepalibHOM paboUeii MPOrpaMMbl BOCTTUTAHUS
U C Yyd4€TOM KOHIICTIIMH TPETnoJaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
npeaMera, YCTaHaBJIMBAET o0s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
paszenaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAENAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O00ydaroIMXCs, OINpeAeNsieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 HSBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCSA CHCTEMbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHNYeCKON XUMHH.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HNOHSATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUI O XUMUYECKON
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 HPHUHLHUILY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPUYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOJIHAS (YHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHS U TOJIYYeHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHON IPUPO/BI, LICHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HAHUIO U METOJaM
NIO3HaHUs B Hayke. V3ydyeHune XUMUU NPOUCXOAUT C IPHUBJICUYCHHEM 3HAHUM U3
paHee M3y4YEeHHBIX YUYEOHBIX mpeaMeToB: «Okpyxkaromuid Mup», «bruonorus. 5-7
KJIacCh» U «Pu3uKa. 7 Ki1acey.

IIpy wu3yyeHHH XUMUU [POUCXOIUT (HOPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIbHOCTH Y€JIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOro MpeAMeTa COCTOUT B ()OPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUUA —
BaXHEUIINX (PAKTOB, MOHIATUH, 3aKOHOB M TEOPETUUYECKUX MOJI0KEHUHN, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKd, B NPUOOIICHUH K



HAyYHBIM METOJaM TO3HAHUS MPH U3YYCHHUH BEIICCTB U XUMHUYECKUX PEaKINi, B
(GbOpMHUPOBAHUY U PA3BUTUH MO3HABATEIHHBIX YMEHHUN U MX IPUMEHEHUH B YIEOHO-
MO03HABATENILHON M y4eOHO-UCCIIeIOBATEIBCKOM AESITETbHOCTH, OCBOCHUHU MPABHUII
0e30macHOro o0palleHust ¢ BeleCTBAMH B ITOBCETHEBHOM KU3HHU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaXKHOE
3HaYeHHUE MPUOOPENH TaKue Ie, KakK:

— (¢GOpMUPOBaHHE WHTEIUICKTYaAIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOSTENbHON IM03HABATEIbHONW NI€ATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCloBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOITUMHUCS
OMbITa Pa3HOOOPA3HON MAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE TSt
Pa3TUYHBIX BUIOB ACATEIBHOCTH;

— (opmupoBanue oOmEH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBACHITH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJB3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NMPU U3YUYCHUU
XUMUH, PUMEHSITh UX MPH PEIICHUH TTPOOJIEM B ITOBCETHEBHON KU3HU U TPYAOBOU
JeSITENIbHOCTH,

— ¢opMmupoBaHHEe Y OOYYaIOIMIMUXCA T'yMAaHUCTHYECKUX OTHOIICHHUIA,
MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKU
1e1eCO00pa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXpaHEHHUS CBOETO 3I0POBbS M OKPYKAKOUIEHU ITPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUisS U HANpaBIEHHOCTH JajlbHEHIIEro
o0yueHus.

OO61ee 4KCII0 YaCOB, OTBEAEHHBIX I U3YUCHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obpasoBanmsi, coctaBiseT 136 wacoB: B 8 kimacce — 68 dacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI U MOJICKYJIbl. XUMHYECKUE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckas hopmyra. BaneHTHOCT, aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemecTB. OTHOCHUTENBbHAsA aTOMHass Macca. OTHOCHUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 107151 XMMUYECKOT0 3JIEMEHTA B COEITUHECHUH.

KonunuectBo BemectBa. Moib. MonsipHas macca. B3anmocBsA3b KoJIM4YeCTBa,
MAacChl W YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

OuU3NYECKHE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsl pEaKUrs U €€ MPU3HAKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUUYECKUX Peaklnil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOHN MOCYJI0M, MpaBUjiaMu paboThl B JTaOOPATOPUHU U
npuémMamMu 00palleHus ¢ JJabOpaTOpPHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3nYeCKuX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢usnueckux (IJIaBjIeHUE BOCKa, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIKE,
KUIIEHHE W KOHJCHCAIMs BOJbI) U XUMHUYECKUX (FOpEHHE CBEUYW, MPOKAIUBAHUE
MEHOW MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SBJICHUI, HAOMI0ICHUE U
OMHUCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THMAPOKCHUIA
menu (I1) mpu HarpeBaHuu, B3auMOJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHHE CIOCOOOB Pa3JCJICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (HIbTPOBAHUE,
BBITTApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHOU
coiid, HaOJIOJEHUEe U  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHHS  OIbITA,
VJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUST MAacChl, CO3JaHUE MOJEIIEM MOJIEKYJ
(ILIapoCTEepKHEBBIX ).

Ba:xHeillye npecTaBUTE/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kuciopon — sneMeHT U mpocroe
BemecTBO. Haxoknmenue kucimopoma B mpupojae, (U3MYECKHE U XUMHYECKUE
cBoiictBa (peakmuu TopeHus). Okcuapl. [Ipumenenne xucmopoma. CrmocoObI
MOJIy4YeHHUS] KHUCJIOpoJa B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — autoTponHas MoAUGUKALINS KUCIOPO/Ia.



TennoBori 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHue
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (DeKTa, pa3pylieHne 030HOBOT'O CJIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. HaxoxaeHrne Bogopoa B IpupoJe,
busndecKue 1 XUuMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHus. Kuciaorsr
Y COJIH.

MonsipHblii 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyecknue CBOMCTBA BOAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelllieHHbIE W HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pactBOpOB B npupojae U B KU3HU 4esioBeKa. KpyroBopoT BOABI B MPUPOJE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcunbl. Knaccudbuxarus
OKCHUJIOB:  cojJieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyrone. Homenknarypa okcuaoB. dusmyeckue U XUMHUYECKHE
cBoMcTBA OKCHAOB. [loydeHrne OKCHI0B.

OcHoBanuda. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusg. Homenknarypa ocHoBaHuii. DPuU3NUeCKHME U XMMHYECKUE CBOWCTBA
ocHOBaHuU. [lonyyeHre oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucnor. dusudeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MmetamnoB H. H. bekerosa.
[TommyyeHue KuCnor.

Conu. Homenknarypa coneil. @u3nyeckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue conen.

I'enernueckas cBsI3b MEXAY KJIaCCaMU HEOPTAaHUYECKUX COETUHEHUM.

Xumuueckuii IKChepumenm:

KAuE€CTBEHHOE OMPEEIICHUE COJECpPKaHUsI KHCIOpOoAa B BO3yXe, MOIYYEHHUE,
coOupaHue, pacmo3HaBaHWE W W3YYCHHUE CBOWCTB KHCJIOpPOAa, HAOIIOJIEHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpalieHus ropeHus (moxxapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCUIOB U ONTMCaHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YUYCHHE CBOMCTB
BOJI0poJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
UCIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOIIOAEHIE 00Pa3 OB BEIIECTB KOJINYECTBOM
1 Moinb, wuccienoBaHHE OCOOEHHOCTEH pAacTBOPEHHUSI BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHOW MAaCCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/llaMH (HAaTpUeM U
KaJbllieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HCCIEIOBaHUE
00pa31ioB HEOPraHUYECKUX BELIECTB PA3IMYHbBIX KJIACCOB, HAOIIOACHHE U3MEHEHUS
OKpacKy MHANKATOPOB B pACTBOPAX KUCIOT U LIEIOYECH, U3yUEHHUE B3aUMOJIEHCTBUS



okcuna meau (II) ¢ pacTBopoM cepHON KHUCIIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpanu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJIa APYTUM U3 PacTBOPA COJIU, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxnenme KIaccel HEOPraHUYECKUX COSAUHEHUI.

Hepuoanuyecknin 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aromMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKH KiIacCU(PHUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHsitne o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[lepnonnueckuii 3akoH. [lepuoauueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. Koporkomnepuoanas u niuuHHOonepuogaHas Gopmsl [leproauueckoit
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
DU3UYECKUN CMBICI ITOPSAIAKOBOIO HOMEPA, HOMEPOB EPUOA U IPYIIIBI AJIEMEHTA.

Crpoenue atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuoanyeckonn cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuognueckoint cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTUs Hayku U npaktuku. . M. MeHneneeB — yd€HbIM U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIH U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUIPOKCUIA LHUHKA C PACTBOPAMM KHUCIOT U IIEI0YEH, ITPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHMMI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS ).

Mescnpeomemmnule ceasu

Peanu3zanus MeXOpeaMETHBIX CBS3€M MpU WM3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAay4YHOI'0 [IUKJIA.



OO0mue ecTecTBEHHO-HAay4HbIe MOHATHSA: HAYYHBIA (pakT, THUIOTE3a, TEOpus,
3aKOH, AaHaJu3, CHHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HAOIIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepUsi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUIl 3aps], BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIMYMHbBI, €IMHUIIbI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOIBI, TIOJIC3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKkus

[lepnommueckuit 3akoH. Ileproanyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHsL, KAJIBLIHS U X COCTUHEHUN
B COOTBETCTBUM C IIOJIOKEHHUEM »3JeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crtpoenue BemiecTBa: BUABl XUMHYECKOW CBS3U. THIBI KPUCTAIMYECKUX
pEmETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTALNIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COCIMHEHMI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanysa XuMHUUeCKUX peakiuil Mo pa3IuyHbIM PU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIIUH, TEPMOXUMHUYECKHE
ypaBHEHUSI.

[lonsiTHEe O ckOpocTHM XuUMHUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX H
HEOOpaTUMbIX XMUMHUUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IeTepOreHHBIX
peakumsx. Ilonstue o karamuse. [lonsiTne 0 XMMU4YecKoM paBHOBecUH. DaKTOpHI,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW pEAaKUMH M IO0JOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIIMTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMHM,  AJIEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBienue YPaBHEHUMU

OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIWiA C  HCIIOJB30BAaHUEM  METOJa
AJIEKTPOHHOrO OajaHca.



Teopust 3NEKTPOIUTUIECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuMcCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BHUJIAMU
xuMuueckoit cBsi3u. Crenenp quccoruanuu. CUIbHbBIC U CIa0bIe dJIEKTPOTUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPECTABICHUMN 00 JIEKTPOJUTUUECKON TUCCOIIMAIUU.
KauectBeHHbie peakiiny Ha HOHBL. [[oHSATHE O TUIIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHX
BEILIECTB — META/VIOB M HeMeTauioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCJICAOBAHHUE  DJICKTPOMPOBOIHOCTU
pPacTBOPOB BEILIECTB, MPOIECCA JUCCOLMAIIMHN KHCIIOT, HIEJI0YEH U coseil (BO3MOKHO
UCIIOJB30BaHUE BHUEO MaTEPHUAJIOB), MPOBEJCHUE OIBITOB, WLTIOCTPUPYIOIIUX
OpPU3HAKM TMPOTEKAHMsS] peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peaKkluid (TOpEeHHe, PpEeaKIuu pa3oXKeHus,
COCIMHEHMS), PpACIIO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIbIO
KAUeCTBEHHBIX PEaKLH Ha HOHBI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOIeHCTBUE
C MeTaJulaMH, HeMeTaJUlaMH, IienoyaMu). XsopoBogopon. ColisiHasi KHUCIIOTAa,
XUMHAYECKME CBOWCTBA, INIOJNIydyeHUe, IpuMeHeHue. JlelictBue xiopa H
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJlOBEKA. BaxkHeNIne XJIOpUIbl U NX HAX0XKIECHUE B
pUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusa. CtpoeHue U (U3UYECKHE CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBoMcTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUJIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKUE CBOMCTRA (00IMe KaK MpeICTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEeaKiMH, JIeKallue B OCHOBE
IPOMBIIINICHHOTO CIOoco0a MOJydeHus cepHod Kuciotel. [IpuMeHneHnue cepHoOU
KUCIOThl. CONM CEpHOM KHUCIOThI, KAaYECTBEHHAs peaklHus Ha CyJb(aT-uoH.
Haxoxnenue cepel M €€ COCOAMHEHUN B NPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpY>Kalollel cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHue
BO3/IyXa U BOJOEMOB), CITOCOOBI €ro MpeI0TBPAIICHHS.



OO6mras xapakTtepucTtuka 3JIeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENECHU OKHCICHHs. A30T, PaclpOCTpPaHEHHE B MPHUPO/IE,
busngecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero
busnUecKkue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMenenune. Cou aMMOHUS,
uX (U3UYECKUEe U XUMUYECKHUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (QU3NYECKUE U XHUMHYCCKUE
CBOMCTBa (00IIME Kak MPEICTAaBUTENsl Kiacca KUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHUS B KAYE€CTBE MUHEPAJIBHBIX YI00pECHHMIA.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPeJlbl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, aIOTpONHbIE
moaudukanuu docdopa, puzndeckne u xumuueckue cpoiictea. Okcuna dochopa
(V) u dochopHas kuciaora, pusnyeckue M XHMHYECKHE CBOWMCTBA, IMOJyYCHHE.
Hcnonw3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENIEHU OKUCIIEHUS. Y TJIepOo/1, AJTIOTPOIHbIE MOIU(PUKAIINY,
pacmpocTpaHeHue B MpUpoje, GU3NUECKUEe U XUMUYECKUE CBOWCTBA. AICOPOITHSL.
Kpyrosopotr yriaepoma B mnpupome. Oxcunabl yriepoaa, ux (Qusnyueckue u
XUMUYECKAE CBOWCTBA, JCWCTBHE HAa JKUBBIC OPraHU3MBI, IOJyYeHUE U
IpUMEHEHUEe. DKOJIOTHYecKue MpobiieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepona (IV),
TUNOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMaTta, MapHUKOBBIA d(hdexT. YrompHas
KACITIOTa U €€ coiM, WX (PU3NYecCKne W XHWMHYCCKHE CBOWCTBA, MONYYCHHE WU
npumeHeHne. KadecTBeHHass peakius Ha KapOoHaT-WOHBL. M cmonbs3oBaHHE
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO0351CTBE.

[TepBoHavyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HeDTb),
MPOAYKTHI WX IepepaboTku (OCH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONTOTUYECKH BXKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBoJax — U uX
poid B OKW3HM 4eJOBEKa. MaTepualbHOEe €IWHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npumeHeHue. CoemnHeHns KpeMHUS B mpupoe. O01mue mpeacTaBieHns 00 OKCHIIe
kpemaust (IV) u kpemaueBoi kucinore. CHIMKATHI, UX MCMOJb30BaHUE B OBITY, B
POMBIIINICHHOCTH. BaxkHelme cTpouTelbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. Ilpobiembpl ©6€30macHOr0  MCHOJIB30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B IIOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-MOHBI U HAOIIOJCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHL, OTpaKalwmue (QU3NYECKHEe W XWMHUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEJMHEHHH (BO3MOYKHO HCIIOIb30BAHUE BHUAEOMATEPHUAIIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO UCIOJIb30BAaHUE BUIECOMATEPUATIOB),
HaOJII0ICHHE TIpoIlecca OOYTIIMBaHUS caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEPHOM KHUCIIOThI, U3YyYEHNE XUMHUYECKIX CBOMCTB pa30aBlIEHHON CEpHOM KUCIOTHI,
IPOBE/ICHUE KAaUYE€CTBEHHOM PEaKIMU Ha CyJIb(aT-uoH U HAOMIOACHUE TPU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOWMCTBaMH a30Ta, docdopa U uUx
coeMHEeHUI (BO3MOXKHO HMCIIOJIb30BAHUE BUEOMATEPHATIOB), 00pa3aMi a30THBIX
u (pocopHbIX ynoOpeHUM, MmoiayueHue, coOMpaHue, pacrio3HaBaHUE W U3Yy4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX pPEAKUW HAa HOH aMMOHHUS U
dochaT-noH W U3yueHHWE TPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEAb0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEeHIETOK anmMasa,
rpadura, (QysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM afCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOrasza, IMOJy4YEHUE,
coOupaHue, paclio3HaBaHHE M W3YUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJACHUE
KAueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U W3yUYECHHE MPU3HAKOB UX
IPOTEKAHMS, O3HAKOMJIEHME C MPOAYKUUEH CUIMKATHON MPOMBIILIEHHOCTH,
pelIeHne SKCIEePUMEHTANBHBIX 3a7ad no Teme «BakHeillne HeMeTaulbl U HX
COEIUHEHUSI.

MeTaJ/uibl 1 MX COeAMHEHUA

OO6mras xapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. Meraiuyeckast CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIETKAa.  DJIEKTPOXUMHUYECKUU  psf
HarnpspKeHUN MeTaiuioB. OU3NYecKre U XMMUYECKHUE CBOWCcTBa MeTaiuioB. OOmue
crocoObl modydeHus: MeTawioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBel (CTalb, YyT'yH, TIOPaTIOMUHHMN, OpOH32)
U X IPUMEHEHHE B ObITY U IPOMBIIINIEHHOCTH.

[lenoynbie mMeTamibl: nonoxkeHne B Ileproanueckoil cucTeMe XUMUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXXJICHUE B IPUPOIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMmepe HaTpus U Kamus). OKcuiabl u
TUAPOKCUABl HaTpusi W Kainus. [IpuMeHeHHe MIEeIOYHbIX METALUIOB M HX
COCAUHEHHUN.

[[lenouyno3emenbHbIE METAJUIBI MAarHuii M KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreMe XuMU4eCKUX 3y1eMeHToB /. . Menaerneesa, ctpoeHue ux
aTOMOB, HaXOXKJICHHE B Npupojae. PU3NUYeCKHe U XMMUYECKUE CBOMCTBA MarHus 1



Kanblus. BaxkHeinme coeluHeHUs KaIbIus (OKCUI, TUAPOKCHU/, COJn). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpAHEHMUSI.

AJIIOMUHUIN: TTOJ10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aroma, HaxoxiaeHWe B mpupoge. dusmueckue u
XUMHUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA U TUAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3JEMEHTOB /.
. MenngeneeBa, cTpoeHHE aTroMa, HaxoXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U comu xkenesa (II) u xenesa
(III), ux cocraB, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METaUIOB M CIUIaBOB, HMX (U3HYCCKUMH
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KaJIbIIMSl W HaTpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECcCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  KCMOJIb30BAaHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJdblUsl, aTFOMUHUS, ITUHKA, xKene3a (1)
u xenesa (III), menu (II), HaOmromeHWe W omHMcaHUE IPOIECCOB OKpaIlMBaHUS
MJaMEHH WOHAMM HaTpusi, Kajdusid U Kalblusg (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeT0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUA ATTFOMUHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenime
METAJUIBI U KX COCTUHEHHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBasi momoinp npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPY’Kawomlel cpeanl (MmpeaeiabHasl T0myCTUMast
KoHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpaslloB MATEpUANIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Meosicnpeomemnunle céasu

Peanu3zanus MeXnpeaMETHBIX CBS3€M MpU M3YyYeHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOI'0 ITUKJIA.



OOme ecTecCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHalu3, CHUHTE3, Kiaccu(uKamus, MEPUOAUIHOCTh, HAOIIOICHUE,
OKCIICPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHUE, MOJCIb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPHUAITHI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
PaJlMOaKTUBHOCT, MOJICKYJIa, AIIEKTPHYECKUI 3apsi, MIPOBOJTHUKH,
MOJYIIPOBOJHUKHU, JHUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKAsT
peméTKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHHIBI W3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunHres, npixaHue, Ouocdepa, KOCUCTEMa, MUHEPATbHbIE
y1oOpeHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MCKOITaeMbI€, TOIUIMBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJie OOYyYEHHS XMMUU B €JIMHCTBE y4eOHOW H
BOCIIUTATEIbHOM JIEITEIbHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUUCKUMU
COI[MOKYJBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMU, TPUHSITHIMU B
oOllecTBe MpaBUIaMU M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOTO3HAHUs1, CAMOPA3BUTHUS U COLIMAIU3AIUN O0YYAIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarolIHUXCs
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM WU
paclIMpEeHneE OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpuoOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyyHOMY HACJIEIUI0, TTOHUMAaHMUS 3HAYCHUSI XUMHUYECKONW HAayKH B JKU3HU
COBPEMEHHOT0 O00IIIeCTBa, CIMOCOOHOCTU BIAAETh JOCTOBEpPHOW HH(pOpMaIHeil o
NEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS

NpEACTABICHUS] O COIMAIBHBIX HOpPMax MW MpaBUjIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, Y4EOHOUCCIIE0BATEIbCKOM, TBOPUYSCKOM U IPYTUX BUIAX NESITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH TIPU BBINOJHEHUH
y4eOHBIX, IMO3HABATEJIbHBIX 3374, BBITOJIHEHUH XUMHUUYECKHX SKCIEPHUMEHTOB,
CO37IaHUU YYEOHBIX IPOEKTOB, CTPEMIJICHUS K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIN
B IIpolLIecce ATON y4eOHOU NeATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TIOCTYIIKM CBOMX TOBApHILEH C MO3UMLUMHU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT' O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIIOLINE
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTH HAy4YHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHON CPEIOi, O POJIM XUMHH B TTIOZHAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HaBaTEJIbHBIC MOTHBBI, HAIPABJICHHBIC HA MOJYYE€HHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBbIE IS OOBSICHEHHS HAOJIOMaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4YEeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) popMupoOBaHMS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOAMMOCTA COOJNIOJIEHUS TpaBWJI O€30MAaCHOCTH TMpU  OOpallleHHuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) Tpy10BOr0 BOCIUTAHMS:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
YBaXKEHHE K TPYAY U PE3ybTaTaM TPYIOBOM JAEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAHWM 1O  XUMHHM, OCO3HAHHBIA  BBIOOP
WHIMBUYAJIbHOU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0JIOTUYeCKOr0 BOCIIMTAHUSA:

IKOJIOTMYECKH 11e7IecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE IEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3IeCKOMy M TICHXHYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOJCHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTIPOXKAIOMINUX 30POBbIO U )KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX MPOOJIEM M IMyTeH HMX pEIIeHUsS MOCPEJICTBOM METOJ0B XUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpPOBaHUSI MUPOBO33PEHUSI OOIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUS, PUHITUII,
runore3a, (¢akT, CHCTEeMa, IMPOIECC, OHKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBSACHEHUS OTJIENIbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUYMHHO-CIICJICTBEHHBIE CBA3M MEXAY OOBEKTaMU H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJJIEMEHTa), XuMudeckas G(opMmysia U ypaBHEHUE
XUMUYECKON PEeaKIUu — MpU PEHICHUH Yy4eOHO-IT03HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOILIME  3aKOHOMEPHOCTH, TPUUYUHHO-CIEJCTBEHHBIE CBSI3UM U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eUCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBHI ISl (JOPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/JIbI 110 PE3yJbTaTaM IMPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJIsIpHAsl JIUTEpaTypa XUMHUUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKU OIEHHUBATh IPOTHUBOPECUHUBYIO H
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpOChl MPU MOUCKE U OTOOpE
UH(POPMAIIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHIA,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHE HCIOJIb30BaTh U AaHAIU3UpPOBAaTh B IMpolecce YydyeOHOHl u
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 33]1aBaTh BOMPOCHI (B XO/€ auanora u (Uiam) JMCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (QOpPMYJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4K;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
JESITENbHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABAaTEIbHOM M HWCCIIEOBATENbCKON  NIEATENBHOCTH TPU  PEHICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB U COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCWCTBHUH, OIpeneleHHe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATEIbHO COCTABJIATh WJIH KOPPEKTHPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, MpeJIaraéMble B YCIOBUU 33JIaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAlOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BBl JESITEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHHUS, €ro
MHTEpIIpeTaluu, MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUYHBIX YUYEOHBIX U HOBBIX
CUTYyalHUsIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XUMUYECKOTO JIEMEHTa B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJIOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3((PEeKT peakuuu,
AJIpO aToMa, dJIEKTPOHHBIN CJI0M aTroma, aTOMHasi OpOUTallb, pauycC aToMa,
XUMUYECKasl CBs3b, NOJISIPHASL U HEMOJIAPHAS] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJs BEIIEeCTBa
(mpolieHTHAsI KOHIIEHTpAIlUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COECAUHEHHUSX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHa ABOTajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)y, maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckas cucrtemMa Xumudeckux »d3yemeHTtoB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps/l sipa, OOIIEe YUCIIO SJIEKTPOHOB U
pacripeieJIeHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJTIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

MIPUMEHSTh OCHOBHBIE ONEPALIMHU MBICIIUTEIBHON IEATEIIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATU3AIUI0, KIACCUPUKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJIsI M3y4EHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIMH, eCTECTBEHHO-HAyYHbIE METO/IbI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMHYECKOH MOCYI0M U 1Ta00paTOPHBIM
o0opyJIoBaHMEM, a TakKe IpaBuiIaM oOOpalleHHs C BeIIeCTBAMH B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKHUX OIMBITOB M0 MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(BojopoAa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEIeIEHHON
MacCOBOM [oJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMHUUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TTIOMOIIBIO MHIUKATOPOB (JlakMmyc, (heHonTaienH, MEeTUIOpaHK

U JIpyTue).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOIMUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCJIHUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYecKas CBA3b (xoBaneHTHas, HMOHHAas,
MeTauInyecKas ), KpucTaJindeckas pereéTka, Koppo3usi METasioB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW pEaKInU, MPEAETbHO NOMYyCTUMAas KOHLEHTPALIHS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIIMHEHMUSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «rJaBHasg noxarpynmna (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME MEPUOABLI, COOTHOCUTH
0003HaueHH s, KOTOPBIC UMEIOTCA B IEPUOAUUECKON TaOTHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sAApa, OOIIee 4YHUCIO JJIEKTPOHOB M paclpesiesieHue HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUHN B Ipeaeiax MajblX NEPUOIOB U
[JIABHBIX MOJICPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIACCU(PHUIIMPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOIIUX B pPEAKIUHU
BEIIIECTB, MO TEMI0BOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX IJIIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHEe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOHBIX BEIIECTB, MOJITBEPXKIAsl OIKMCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIUN;

COCTABJISITh YPaBHEHHUS 3JIEKTPOJUTUYECKONM JAMCCOLUMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEH, MOITHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIINI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO yPABHEHUIO
XUMHUYECKOHN peaKinu;

COOJTI0/IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCY0M 1 1a00paTOpHBIM
o0opynoBaHUEM, a Takke IMpaBWia OOpalleHUs C BEIIeCTBaMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMMaka 1 yriIeKHCIIOoro ra3a);

MIPOBOJIUTH PEAKITUH, IOATBEPIKIAFOIINE KAaUeCTBEHHBIA COCTAB PA3INIHBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (ocdar-, cummkar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAINH MBICIIUTECIILHOMN NEITEIEHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII U3YYCHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaknuii, E€CTECTBEHHO-HAyYHbIE METOABl TO3HaHUS — HaAOIIOICHUE,
U3MEpPEeHUE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICTCHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoJuaudecTBO 4acoB
Ne HaunmeHoBaHMe pa3/iesioB U DJleKTpoHHbIE (LM (poBbIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoTbI padoThI
Paznen 1. IlepBoHayajibHble XUMHYECKHE IOHSTHS
Xumus — BakHas 00J1aCcThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.1u/YNVIX660G
MPaKTUYECKOU JIeATCTbHOCTH
YyeJJ0BeKa
BerectBa 1 XuMu4ecKkue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1VF0
peakIu
Hroro no paszneny 20
Pa3znen 2. BaxHeiimue npeacTaBuTe/ i1 HEOPraHMYECKUX BellleCTB
Bo3ayx. Kucnopon. IToastue
2.1 ny PO 6 1 https://m.edsoo.ru/DSBORTY30
00 okcHuaax
Bonopoa. Ilonsitue o
2.2 8 1 https://m.edsoo.1u/5D61JZ6PS
KHCJIOTaX U COJIAX
Boxa. PactBopsl. Iloustie
2.3 g p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHEBIE KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COeTUHEHNN

Hroro no pazneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pa3zpnen 3. Ilepuoanyecknii 3axkoH u [lepuoguyeckasi cucrema xumunueckux 31eMeHToB /. U. MennesieeBa. CTpoeHue aToMoB.

XumMuuyeckasi cBsizb. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIC pe€aknuun

[Tepuonuueckuii 3aKOH 1
[Tepuonnueckas cucrema

3.1 XHMHYECKHX dJIeMEHTOB JI. 7 https://m.edsoo.rt/TCBIBVWFZ
N. Menneneesa. CTpoeHue
aToma
XuMu4ecKas CBs3b.
OKHCIUTEIBHO-
3.2 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBUTEIIbHBIC
peakiumn
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KIIACC

Koaun4yecTBo 4acos

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
Kounrtpoabnbie | IIpakTunuyeckue
n/n NporpamMMmsl Bcero o0pa3oBaTesIbHbIE PeCypChl
padoTsI padoTsbl
Pasnean 1. BemecTBo U XuMH4YecKHe peakiuu
[ToBTOpEHME U yriTyOIeHNE 3HAHUN
1.1 P Yy 5 1 https://m eds00.r/EQETUT35Z
OCHOBHBIX pa3fIesioB Kypca 8§ Kiacca
OcHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKHX PEaKIHii
DNEKTPOIUTUYECKAS UCCOLIUAITHS.
1.3 P A Han 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKHe peaklluy B pacTBOpax
Hroro no pasneny 17
Pa3znen 2. HemeTa/nibl 1 X COeIMHEHHUS
OO01as xapaKTepUCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHToB VIIA-rpynmnsl. ["anorenst
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEIUHEHUS
OO6mras XxapaKTepUCTUKa XUMHUIECKUX
2.3 aneMeHToB VA-rpymisl. A3oT, pochop u 7 1 https://m.eds00.ru/VOXDOUX2S
UX COCTUHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHUECKUX
24 anemeHToB [VA-rpynnsl. Yraeposa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COeIMHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. Metaiibl M HX COeTMHEHUS

3.1 OO01mue CBOMCTBA METAJIOB 4 https:/m.edsoo.ru/GHV2L6NJ8
32 Bakueiinme MeTamisl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no paszneny 20
Pa3znen 4. Xumus n okpy:xaiomas cpeaa
BemecTBa 1 Matepualibl B )KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YeJIOBEKa
Hroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

8 KUIIACC

Ne i/

Tema ypoka

Koaun4yecTBO 4acoB

KoHTpoabHbI
e padoThbI
IIpakTnyeckn
e padoThl

Bcero

Jlata
U3ydeHus

JeKTPOHHBbIE U(POBHIE
o0pa3oBaTe/bHbIE pecypChl

ITepBuunslii nacTpyKTax 1o Th. Ilpenmer
XuMuU. PoJIb XUMUU B )KU3HU YEIIOBEKA.
Tena u BemecTa

https://m.edsoo.ru/L62DS2CZR

[TonsTHE O METO/IAX MMO3HAHUS B XUMUH.
JLLO.Nel. U3yuenue u onrcanue
(bu3MYecKUx CBOKWCTB 00pa3ioB
HEOPTaHUYECKUX COCTUHECHUH.

https://m.edso0.1u/9ZJAEW050

ITpakTnyeckas padora Ne 1 «IIpaBuna
paboTHI B 1aOOpaTOPUN U IPUEMBI
oOpartieHus ¢ 1abopaTopHbIM
obopynoBanuem». Macrpykrax o Th.

https://m.edsoo.ru/LSEW4353D

Yucrele BentecTBa U cMec. CriocoOnl
paszaeneHus cMecen

JILO.Ne2. Nzydenue crioco0oB pazaeneHus
cMecei

(C MOMOIITBI0 MarHuTa)

https://m.edsoo.ru/6TME21FW8

[IpakTuyeckas padora Ne 2 «Pa3nenenue
cMmecell (Ha mpuMepe OYMCTKHU OBAapEHHOM
comm)». Mactpykrax o Th.

https://m.edsoo.ru/K3LS5SMCRY



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY

@u3HYeCKUe U XUMUUYECKHUE SBIICHUS.
XuMuyeckue peakuu u e€ npusHaku. JI.O.

6 https://m.edsoo0.1u/YZM8S6ATH
Ne3. Habmonenue Gpuznueckux u
XUMHYECKNX SABJICHUN

7 ATOMBI 1 MOJIEKYJIbl. ATOMHO- https://m.edsoo.ru/BLS04WTBS
MOJIEKYJIIPHOE YUEHUE https://m.edsoo.ru/IMOBJ3QZ5
XHUMHUYECKHE AIEMEHThI. 3HAKHU (CHUMBOJIBI)

8 XUMHYECKHX dJIeMeHTOB. OTHOCHTEIILHAS https://m.edsoo.ru/AH3D4DNAX
aTOMHas Macca.
[IpocTeie u cinoxubie BeniectBa JI.O. N4,
Onucanue GU3HYECKUX CBOICTB 00pa3LoB

9 ¢ pastt https://m.edsoo.ru/DXJBSTJ95
HEOPraHMYECKUX BEIIECTB - METAJIOB U
HEMETAJIJIOB
3aK0H IOCTOSHCTBA COCTAaBa BEIECTB.

10 B https://m.edsoo.ru/IMC496F X6
OTHOCHUTENIbHAST MOJIEKYJISIpHAsT Macca
Xumnueckas popmyia. JI.O. Ne5. Cozzanne

11 B bopmy a https://m.edsoo.ru/PIZPCIMDX
MOJIeJIei MOJIEKYJ (IIapOCTEPIKHEBHIX )
MaccoBas 011 XHMAYECKOT0 DJIEMEHTA B

12 https://m.edsoo.ru/GHV58QMVE
COEIUHEHUN
BaneHTHOCTE AaTOMOB XUMHUYECKUX

13 https://m.edsoo.ru/N6DVNIK Q5
DJIEMEHTOB
BaneHTHOCTE AaTOMOB XUMHUYECKUX

14 https://m.edso00.ru/N6DVNIK Q5
AJIEMEHTOB (TPAKTHKYM)
3aK0H COXpaHEHHUS MACCHI BEILIECTB.

15 p t https://m.edsoo.ru/M8DS4IHVM
XUMHUYECKUE YPABHCHHS
Knaccudukanus XuMHYeCKUX peaKIIuii

16 (coenuHeHMs, pa3I0KEeHHs, 3aMeIlICHUS, https://m.edsoo.ru/L4807LAGB

obmena) [Ipu3Haku U yCIIOBHSI POTEKAHUS



https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/L48O7LAGB

xumuueckux peaxuil. JI.O. Neb.
HaOmronenne u onmucanue Mpru3HAKOB
NPOTEKAHHU XUMUUECKUX PEaKIUi pa3HbIX
THUTIOB

17

KomngectBo BemecTBa. MoJb. MOJ'IHpHaSI
Macca

https://m.edsoo.ru/368UNL5Y2

18

Boruncnenus KonudecTBa, MacChl BELIECTBA
M0 YPaBHEHUSIM XUMUYECKUX PeaKuil

https://m.edsoo.ru/LUY9U3EQE

19

M. B. JIOMOHOCOB — y4Y€HBIN-
sHmukIonenuct. O0o0IeHne n
cucTeMaTH3aIusI 3HAHWI

https://m.edsoo.ru/PIWARH3AB

20

Konrponsnas padora Nel o teme
«BemecTBa 1 XUMUYECKHE PEaAKLIUID)

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cMmech ra3zoB. CoctaB Bo3ayxa.
Kucnopon — snemeHT u mpoctoe
BeniecTBo. O30H

https://m.eds00.ru/XONONRNI1P

22

dusnueckue 1 XUMUYECKHE CBOMCTBA
KHCJIOpo/ia (PeaKIuy OKUCIICHUS, TOPEHUE).
ITonsarue 00 okcumax. JI.O. Ne7.
O3HakomiieHHE ¢ 00pa3liaMu OKCHJIOB U
OITMCaHNE UX CBOMCTB.

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0sl MosTy4eHus: KUCI0po/ia B
1a00paTOPUH U MPOMBIIIIICHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/VJWB6A2RD

24

[Tpaktudeckas pabora Ne 3 o Teme
«[lony4enue u cobupanue KUCIoposa,
U3y4YCHUE €TO CBOMCTBY

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



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/5516UHX3R

TemnoBoii 3¢ (HeKT XUMUIECKON PEeaKIIHH,

25 MOHATUE O TEPMOXUMHUYECKOM YPAaBHEHUU, https://m.edsoo.ru/PNMKJZHKX
9K30- U SHJOTEPMHUYECKUX PEAKLIMIX
TornuBo (HeTh, yroib U METaH).

26 3arpsi3HeHHe BO3/1yXa, CII0COObI €ro https://m.edsoo.ru/USNYSUUW2
MPEAOTBPALLECHHUS
Bonopon — sneMeHT 1 mpocToe BEIIECTBO.

27 HOPOX P B https://m.edsoo.ru/WD392ACWB
Haxoxnenue B mpupoe
Du3NYECKUE U XUMUYECKUE CBOMCTBA

28 https://m.edso0.ru/0SZ28459R
Bogopoaa. [Ipumenenue Bogopoaa

29 [ToHsATHE O KHCIIOTAX U COJISIX https://m.edsoo.rt/TMWNIVC43
Crioco6sI Tosry4eHust BOAOpPO/Ia B

30 naboparopun. JI.O. Ne8. BzaumoneiictBue https://m.edsoo.ru/CO9TO9UCIP
KHUCJIOT C METaJJIAMH.
[IpakTnueckas padora Ne 4 o Teme

31 «ITony4yenne u cobupanue BoAopoa, https://m.edsoo.ru/SS3IWAX33K
M3YUYEHUE €ro CBOMCTB»

32 Monsipubiit 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/M3KSO1QDQ
Brruncaenus 00n€Ma, KOJIHYECTBA

33 BEILIECTBA rasa 1o ero U3BECTHOMY https://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00b€MOB ra3oB 110 YpaBHEHUIO

34 peakiuy Ha OCHOBE 3aKOHA 0OBEMHBIX https://m.eds00.ru/9TQ8AXABY
OTHOILIEHUH T'a30B

35 OU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/7AOGFZK4R
CoctaB ocHoBanwuil. [lonstue 06

36 https://m.edsoo.ru/IXB2W6IVL

WHIUKATOpax



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bopna xak pactBoputens. HacblleHHbIE U
HEHACBIIEHHBIE PacTBOPHI. MaccoBas 104

BemiecTBa B pactBope. JI.O. Ne9.

HccnenoBanue oco0eHHOCTENH pacTBOPEHUS
BELIECTB C Pa3IMYHON PaCTBOPHUMOCTBIO

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTrueckas padora Ne 5 mo reme
«ITpuroroBiieHHE PaCTBOPOB C
OnpeAeIEHHON MacCOBOM 10TEN
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ WXUKPAUOA

39

KonTponbHas padora Ne2 no Teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/IM7935DRY

40

Oxkcunpl: cocTaB, KiIaccupuKaius,
HOMEHKJIaTypa

https://m.edsoo.ru/STFSJINAY

41

[Tonydyenue n XuMHU4YECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OcHOBaHHS: COCTaB, KIacCU(DHUKAIIHS,
HOMEHKJIATypa

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

43

[Tonydyenue n XuMHU4YECKHE CBOMCTBA
ocHoBanwuil. JI.O. Nel0. Onpenenenue
PacTBOPOB IIETIOUEH C TTOMOILBIO
naaukatopoB JI.O. Nel 1. [Tonyuenue
HEPaCcTBOPUMBIX OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras, knaccudukaus,
HoMmeHkatypa. [Tonydenne KucioT

https://m.edsoo.ru/Q6U4WEBK7

45

Xumnueckue cBoricta Kuciaot. JI.O. Nel2.

Onpenenennie pacTBOPOB KUCIIOT €
MoMouIpl0 HHAMKaTOpoB. JI.O. Nel3.

https://m.edsoo.ru/Z2GCRN45W



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W

N3yueHne B3auUMOAECHCTBUS KUCIIOT C

MeTajulaMu, peakiuil Heitpanuzamuu. J1.O.

Nel4. B3aumojieiicTBue pacTBOpa CEPHOM
KHCIOTHI ¢ okcugoM mMeau(Il)

46

Conu (cpenHue): HOMEHKIATypa, CIOCOObI
MOy YCHUSI.

https://m.edsoo.ru/JSNUIM9TJ

47

Xumnueckue cBoiicta coyeil. JI.O. Nel5.
BriTecHeHHne 01HOTO MeTaIa APYTUM U3
pacTBopa CoJu.

48

[TpakTnueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX
COEIMHEHUIN»

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

49

['eneTnueckas cBA3b MEKIy KiIacCaMu
HEOPraHUYECKUX COCAUHEHHI

https://m.edsoo.ru/YDS6ZRE31

50

O0001IeHNe U cCUCTEMAaTU3AIM 3HAHUI

https://m.edsoo.ru/STBUOEEYN

51

Konrtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeqrHeHuin"

https://m.edsoo.ru/AFA7IDULD

52

[lepBbIie MOMBITKH KJIaCCH(PHUKAIINN
XHUMHYECKHX 3JIeMeHTOB. [1oHsATHE O
rpynmnax cxofaHsix 3gemMeHToB. JI.O. Nel6.
O3zHakomIIeHHE C 00pa3laMi METaJIOB U
HEMETaJJIOB.

https://m.edsoo.ru/COV3CC214

53

Ilepnonnueckuii 3axoH u [leprnoandeckas
cHCTeMa XUMHUYeCKuX 3aemMeHToB /. H.
Menneneera

https://m.edsoo.ru/X9F1INR3US8

54

Ilepuonsl, rpynmel, MOATPYIIILI

https://m.edsoo.ru/NOMWWIJRXN



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN

Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED.

55 https://m.edsoo.ru/IMUDOMRSH
M3oTomnsbl
CrtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB

56 aneMeHToB llepuoguueckoit cucremst . M. https://m.edsoo.ru/T9SYNVEB2
MenneneeBa
XapaKkTepuCcTUKa XMMUYECKOTO JIEMEHTA

57 1o ero noJyioxeHuto B [lepuoauueckoi https://m.edsoo.ru/YIP04OMDX
cucteme 1. 1. Menaeneena
3nauenue [leproauyeckoro 3akoHa st

a3BUTHUS HAyKH U npakTuku. /1. .

58 p y . p . A https://m.edsoo.ru/SZDSXEQOP
MenneneeB — y4€HbIU, IIEIaror u
rpakJIaHUH
Peseprubiil ypok. O6001eHuE 1

59 cucTeMaTtu3arus 3HaHui / Becepoccuiickas https://m.edsoo.ru/ZCQTRPOSY
npoBepoyHas paboTa
KonTponbnas pabora Ne4 o Teme

60 «CtpoenHne aroma. XUMUYECKas CBA3bY / https://m.edsoo.ru/FTIZF99OWF
Bcepoccuiickas mpoBepouHas padboTa
ODNEeKTPOOTPULIATEIILHOCTE AaTOMOB

61 POOTPHLL https://m.edsoo.ru/HZA110EDS
XUMHYECKHX DIIEMEHTOB

62 KoBaneHnrtHas nojsgpHas u HENOJsApHas https://m.edsoo.ru/EOL3MT2AE
XUMHYECCKasl CBA3b https://m.edsoo.ru/9Y VR3FUXI

63 HoHnnas xumMuueckas CBsI3b https://m.edsoo.ru/3SY1RJKVI

64 CreneHn OKUCIEHUS https://m.edsoo.ru/RA6CVXM66
OKHCINTEIBHO-BOCCTAHOBUTEILHBIE

65 https://m.eds00.1u/ZXNCA7DOZ
peakiumn

66 OKHCIIMTEIN B BOCCTAHOBHUTEIN https://m.edsoo.ru/QPS46Z5PU



https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

PesepBHelit ypok. O000ICHHE 1

67 CHUCTEMaTHU3alMs 3HAHUH 10 TEME 1 https://m.edsoo.ru/4RH7M35NF
«CTtpoeHne aToMa. XUMHUYECKas CBSA3b)
P i . 06006
68 C3CPBHLI YPOK ° Euem&e 1 1 https://m.edsoo.ru/7DNRBZ948
cUCTeEMAaTH3aIUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KIIACC

Ne

/o

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoJbHblie
padoThbI

IIpakTHyeckue
padoTsI

JlaTa
H3y4eHus

DJIeKTpOHHbIe HU(pPOBBIE
o0pa3oBaTe/ibHbIE pecypcChl

[Iepnoanueckuii 3aK0H.
[lepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /I, U.
Meupeneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMHUYECKUX
3JIEMEHTOB TIEPBBIX TPEX
MIEPUOJ0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanms u
HOMEHKJIATypa
HEOPTaHWYECKHUX BEIICCTB

https://m.edsoo.ru/WTO1WRA2Q

Buner xumudeckoit cBSI3U 1
TUIBI KPUCTATUTMYECKUX
pemeToK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbshas pa6ora Nel mo
teMe «IloBTOpeHue n
yriay0JieHue 3HaHUH OCHOBHBIX
pa3zeioB Kypca 8 Kiacca

https://m.edsoo.ru/J4X87ZN212

Knaccudukamnmst XaMU4IecKux
peakuuii Mo pa3IMuHbIM
NpU3HAKaM

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

ITonsiTe 0 cKOpOCTH
XUMHUYECKON PEaKIH.

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



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IIoHsTHE O TOMOT€HHBIX U
TCTCPOICHHBIX pCaKIUAX

IToHsATHE O XUMHYECKOM
paBHOBecuH. PaKTOPBHI,
BJIUSIIOIIIUE HA CKOPOCTh
XUMHYECKOW PEaKIUU U
MOJIOKEHUE XUMHYECKOTO
paBHOBeECHs

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTENILHO-
BOCCTAHOBUTEJIBHBIC PEAKIIIU

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

10

Teopus 3NeKTPOIUTUYECKOI
nuccoranuu. CUIIbHBIE U
ci1a0ble SIEKTPOTUTHI

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

11

HoHnHbIe ypaBHEHHS pEeaKIUil.
JI.O. Nel. M3yuenune npu3HaKkoB
IIPOTEKAHUS PEAKIUII HOHHOTO
o0OMeHa B pacTBoOpax
JJIEKTPOJIUTOB.

https://m.edsoo.ru/VN2SBINI1R

12

XHUMHYECKHE CBOMCTBA KHCIIOT,
OCHOBaHHMI U COJICH B CBETE
npeAcTaBiIeHUu 00
ANEKTPOIUTUYECKOMN
JIFCCOLMAIIH

https://m.edsoo.ru/SHH81YVXI
https://m.edsoo.ru/ETD5QTS4G

13

[TonaTue o runponunse conen

https://m.edsoo0.ru/9JFRAVESW

14

O000111eHHE U cUCTEMATU3ALL
3HAHUH 110 TEME
«DneKkTposuTHUIecKas

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

aucconuanya. XuMUYECKUe
pEeaKIK B paCTBOPaAX»

15

[IpaxTuyeckas padora Ne 1.
«Pemenune
9KCTIIEPUMEHTAIBHBIX 3371249

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

16

Kontponsnas padora Ne2 o
TeMe «DJIEKTPOIUTHYECKAs]
aucconuanys. XuMHIecKrue
peaKnuy B pacTBOPAX»

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

17

OO6m1as XxapakTepUCTHKA
raJIoreHOB. XUMHUYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

18

XnopoBoaopoa. Comnsanas
KHUCJIOTa, XUMUYECKUE
CBOIICTBA, MOJYYCHHE,
npuMmeHnenue JI.O. Ne2.
N3ydeHue CBOWCTB CONSTHON
kucsoThl. JI.O. Ne3.
[IpoBeneHne kKaueCTBEHHBIX
peaKuui Ha XJIOPUI-UOHBI

https://m.edsoo.ru/CWVSHCD2M

19

[Tpaktrueckas padota Ne 2 mo
teme «lloyuenne cosstHOM
KHUCJIOTBI, U3YyUEHHE €€
CBOWCTB»

https://m.edsoo.ru/PVEXIYWEG

20

Borunicnenus no ypaBHEHUAM
XUMUYECKUX PEAKLUU, eCIIU
OJIMH U3 PEareHTOB JIaH B
U30bITKE

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



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

21

OO0mras xapaKTepuCTHKa
a1eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

22

AnnotponHsle MOAU(pHUKAIUN
cepbl. Haxoxxnenue cepsl u e€
COEIMHEHUN B PUPOJIE.
XUMHUYECKUE CBOMCTBA CEPbI

https://m.edsoo.ru/CX10EU8PO

23

CepoBoi0po, CTPOCHHE,
bU3HYEeCKre U XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40OW

24

Oxcunpl cepol. CepHas
KHCIIOTa, U3HUECKUE U
XUMHUYECKHE CBOIMCTBA,
npuMmeHnenue JI.O. Ne4.
N3yueHne XxuMru4eckux
CBOICTB pa30aBIeHHON CEPHOI
kucstoThl. JI.O. NeS.
IIpoBenenne kaueCTBEHHOM
peakiuu Ha CyiabhaT-uoH U
HaOJI0IeHue IpU3HAaKa ee
MPOTEKaHUs

https://m.edsoo.ru/ULRFLCHH]1

25

XUMUYECKUE PEAKLUU,
JeXalre B OCHOBE
MIPOMBIIIUIEHHOTO CTI0c00a
MIOJIyYEHUSI CEPHOM KUCIOTBHI.
XUMHUYECKOE 3arpsAI3HEHHE
OKpYKarolleu cpeabl
COEIMHEHUSIMHU CEPBI

https://m.edsoo.ru/H7FT3NON4

26

Brluncienue MaccoBoU 10U
BBIXOJ1a IIPOJYKTA pEaKLIMU

https://m.edsoo.ru/HSJE186WN



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN

27

OO0mras xapaKTepuCTHKa
371eMEHTOB VA-rpynisl. A30T,
pacnpocTpaHeHHe B IPUpPOJIE,
du3nUecKre 1 XUMHYECKHUE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

28

AmMMuak, ero pusnyeckue u
XUMHYECKHE CBOIMCTBA,
MOJTyYeHUE U PUMEHEHHE

https://m.edsoo.ru/HZAYESF13

29

[Tpaktrueckas padota Ne 3 mo
teMe «Ilomyyenune ammuaka,
W3yYECHHUE E€r0 CBOMCTB)

https://m.edsoo.ru/JORP64I1F]

30

A3oTHast KUCIoTa, €€
¢du3nuecKkrue 1 XUMUYECKHUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

31

Hcnonp3oBanne HUTPATOB U
coJieif aMMOHHUS B KaueCTBE
MUHEPATBHBIX YI0OPESHHIA.
XUMUYECKOe 3arpsi3HeHue
OKpYKaroIlei Cpeabl
coeanHeHusiMu azora. JI.O.
No6. IIpoBenenue
KauyeCTBEHHOW peaKkIuy Ha NOH
aMMOHMSI U U3y4YEeHHE MMPU3HAKa
ee IpOoTeKaHus

https://m.edsoo.ru/SHBKCIQCB

32

®docdop. Oxcun pochopa (V)
u ¢ochopHas KUCIoTa,
¢du3nUeckre 1 XUMHYECKHE
CBOMCTBA, IIOJIy4YCHUE

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

33

Hcnonn3oBanue pochato B
KaueCTBE MUHEPATIbHBIX
ynoOpeHuil. 3arps3HeHHe
IpUPOJIHOH cpeabl hochaTamu.
JL.O. Ne7. IlpoBenenue
KaueCTBECHHOU peakIuu Ha
docdaT-uoH u U3yyeHue
IpHU3HAKa €€ MPOTEKAHUS

https://m.edsoo.ru/UAZ3IHU65V

34

Yraepon, paclipoCTpaHEHHE B
npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

35

Oxcuapl yraepona, ux
(bu3nyeckrue 1 XMMUYECKHUE
CBOMCTBA. DKOJIOTUYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yraepozaa (IV). JI.O.
Ne8. TTonyuenue, coOupanue,
pacro3HaBaHHE U U3yUYEeHUE
CBOMCTB yTJIEKUCIIOTO ra3a.

https://m.eds00.ru/OXQAPGNCF

36

VYronpHas KUCIOTa U €€ COJIH.
JL.O. Ne9. TlpoBenenue
KAa4eCTBEHHOW peaKIuu Ha
KapOOHAT-MOH U U3yUeHHUE
IIpU3HAKa €€ MPOTEKaHUs.

https://m.edsoo.ru/OHQHDG6IPA

37

[IpaxTuyeckas padota Ne 4 o
teme "[lonmydenue yriaekuciaoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

38

[TepBoHauanbHBIE MOHATHS 00
OPraHUYEeCKHUX BELIECTBAX KaK
0 COCAMHEHMAX yIJIepoaa

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

39

Kpemnuii u ero coenunenus.
JI.O. Nel0. TlpoBenenue
Ka4eCTBEHHOM peakiny Ha
CUJIMKAT-UOH U U3yUYCHHE
MpU3HAKa €€ MPOTEKAHUS

https://m.edsoo.ru/75JXNHOI8

40

[TpakTruueckas padota Ne 5.
Pemienne skcnepruMeHTaIbHBIX
3a7a4 0o TeMe «BakHeinime
HEMETAJIBI U MX COCOUHCHUS

https://m.edsoo.ru/O7E8D0D7Z

41

0O000111eHUE U cCUCTEMATU3ALMSL
3HaHu# 110 TeMe «Baxxuenmme
HEMETAJUIbI U UX COEIUHEHUA»

42

Kontponsnas padora Ne3 no
TeMe «Ba)xHelnme HeMeTaIbl
U UX COCOUHEHUI

https://m.edsoo.ru/S85J9UGH3

43

OO01mas xapakTepuCTHKA
XAMUYECKHX 3JIEMEHTOB —
MeTauioB. Meramndeckas
CBSI3b M METAJINYECKAs
KpUCTaJUIMYECKas PEeIIETKA.
duznyeckue CBOMCTBA
MetauioB. JI.O. Nell.
O3HakomiIeHHE C 00pa3amMu
METAJIJIOB U CIIJIaBOB, UX
(U3UMYECKUMU CBOMCTBAMH.

https://m.edso00.ru/XK1GYPCO1



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJT
HaIPSHKEHUN METaJUIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ure crnocoObl MoMyUeHuUs
MeTaoB. CIaBsl.
Brruucnenust mo ypaBHeHUSIM
XUMUYECKHUX PEAKLUH, eCIIU
OJIMH U3 PEAreHTOB COJICPKUT
npuMecHu

https://m.eds00.ru/G54GDQI2D

46

ITonsATHE O KOPPO3UU METAILIOB

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

47

[llenounble METAIIITBI

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

48

Oxcupl ¥ TUIPOKCHIBI HATPUS
U KaJus

https://m.edsoo.ru/Q4DX0G3U9

49

[Ilen04yHO3EMENBHBIE METAIUIbI
— xajupIi 1 Maraui. J1.O.
Nel2. TIpoBenenue
KAa4eCTBEHHBIX PEaKLUH Ha
VOHBI MarHus U KajibLys,
ONMCAaHHE NPU3HAKOB MX
IIPOTEKAHUS

https://m.edsoo.ru/REOCDY0K6

50

Baxueiinme coetuHEHUA
KaJIbIHST

https://m.edsoo.ru/CIRO6CMZA

51

0O000111eHHUE U cCUCTEMATU3ALMSL
3HaAHUHI

https://m.eds00.ru/O5SPXGGIBE

52

JKEcTtkoCcTh BOABI U CIIOCOOEI €8
yCTpaHEHUs

https://m.edsoo.ru/ WFMBFTTTP



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

53

[IpaxTuyeckas padota Ne 6 o
Teme "JKECTKOCTH BOIBI U
METO/IbI €€ yCTpaHeHus "

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

54

AIOMUHUHA

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

55

AmdoTepHbIe CBOIICTBA OKCHIA
u rugpokeua. JI.O. Ne 13.
[IpoBeneHne Ka4eCTBEHHBIX
peaKnuii Ha NOHBI ATIOMUHHUS U
[IMHKA, ONIMCAaHNE TIPU3HAKOB
UX IPOTEKAHUS.

JI.O. Nel4. UccnenoBanue
aM(pOTEPHBIX
CBOMCTBI'HJIPOKCH/IA ATIOMUHHS
Y TUIPOKCH]IA IIMHKA.

https://m.edsoo.ru/NISKIIOJ5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

Okcuabl, THIAPOKCUIBI U COTU
xenesa (II) u xenesa (I11). J1.O.
15. IIpoBeneHue KaueCTBEHHBIX
peakuuii Ha noHsI xene3a(ll),
xeneza(lll) u meau(Il),
ONMCaHUE MPU3HAKOB HX
MPOTEKaHUSI.

https://m.edsoo.ru/IRTUBLAMP

58

O00011eHHUE U CUCTEMATU3ALMSL
3HAHUI

https://m.edsoo0.ru/NAON6HGKZ

59

[IpaxTuyeckas pabora Ne 7.
Pemienne skcnepruMeHTaIbHBIX
3aj7a4 1o TeMe «Baxueiimmue
METaJUIbl U UX COSIITMHCHUS

https://m.edso0.ru/ZN7GO0QSMX



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

Brluucnenus 1o ypaBHeHUAM
XUMUYECKUX PEAKLUU, €CIIU
OJIVH U3 PEAareHTOB JaH B

60 U30BITKE WU COJAEPIKUT 1 https://m.edsoo.ru/AYD2HESTY
npumecu. Berancienus
MAacCOBOHU JIOJIH BBIXOJa
MPOAYKTa peakiuu
O00011IEHNE U CUCTEMATH3a

61 Hul HHC I CHETEMATHEAIA 1 https://m.eds00.ru/BSTOVTKOP
3HAHUN
KonTtponsnas padora Ne4 mo

62 TeMe «BaxxHelnme MeTauibl U 1 https://m.eds00.ru/703C804GN
UX COECIUHEHUS»
BemectBa aTepual

63 HHECTBA 1 MATCPHATIb B 1 https://m.edsoo.r/OFI32JMTO
[IOBCEHEBHON KU3HU YEIOBEKA
X €CKO€ 3arps3HCHUE

64 HMHACCK . TPASHEHH 1 https://m.edsoo0.ru/9ANGYEYOQI
OKPYKaroIIei cpeibl
Po ele

65 Ib XHMUH B pericHui 1 https://m.edsoo.ru/180203Y28
HKOJIOTHYECKUX MPOOIIeM
Pese i1 ypok. O0001eHEe

66 PBHBIH ypOK IHUHH 1 https://m.edsoo.ru/DT1BAS5U4
M CUCTEMAaTHU3allus 3HAHUI
PesepsuEblii ypok. O0001IIEHNE

67 P yp m\, 1 https://m.edsoo.ru/P52TJZNXV
U CUCTEMAaTHU3alls 3HAHUI
PesepsuEblii ypok. O0001IIEHNE

68 p yp m\, 1 https://m.edsoo0.ru/TMK36TJZG
U CUCTEMAaTH3alMs 3HAHUN

OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIACC

Kox
MPOBEPSIEMOr0
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITIOHATHUA»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX [OHSATHUN: aTOM,
MOJIEKYJIA, XMUMHYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEIIECTBO, CMECh (OJHOPOAHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKyJsIpHash Mmacca, KOJNYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBasl J10JI1 XUMHUYECKOTO
3JIEMEHTa B COEIMHEHUH, MOJISIPHBIM 00BEM, XUMUYECKas! PEeaKIys,
Kinaccuukanus — peakuuid: peakuud  COCAMHEHHs, PEaKIuu
pa3ioKeHUs, pPeakuuu 3aMEelIeHHs, PEeaKUud OOMEHa, 3K30- H
SH/IOTEPMHUUECKUE PEAKIMU, TEIUIOBOW 3(PQEKT peakiuu, pacTBop,

MacCCoOBasdA O0Jis1 BEIICCTBA (HpOI_IeHTHaﬂ KOHI.[GHTpaI_II/IH) B paCTBOpPC

1.2

HWIUTIOCTPUPOBATH B3aNMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH K

IMPUMCHSATH O3TH IIOHATHA IPHU OMMUCAHUHA BCIICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHNYCCKYIO CUMBOJIMKY IJIsI COCTABJICHHA (bOpMy.]'[

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKum“I

1.4

PacCKpbIBaTb CMBICJI 3aKOHOB COXpaHCHUA MACChbl BCHICCTB,
IOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O YYCHHA, 3aKOHa

ABoraapo

1.5

Oonpeac/LiTb  BaJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

1.6

KJ1acCu(UIUPOBAaTh XUMHUYECKHE DPEAKIUH (110 YHCIy U COCTaBY

y4acCTBYIOUIMX B PEAKIMH BEILIECTB, M0 TEIIOBOMY 3P (hEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MacCChl

BCIICCTB




1.8

BBIYUCIIATH MAaCCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTa 1o (popmyiie

COEIMHEHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO OOJIIO BEIICCTBA B PaCTBOPC

1.10

NPUMEHATH €CTECTBEHHOHAYYHbIE METObI TO3HAHUS — HAOII0ICHHE,
U3MEpeHue, MOJCIMPOBAaHUE, OKCIHEPUMEHT  (peaylibHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelue nIpeIcTaBUTENIM HEOPTaHUUECKUX BEILIECTB)

2.1

pacKpbIBaTb CMBICI OCHOBHBIX XHWMHYCCKHUX TOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

ONpeaAC/EITh NMPUHAAJICKHOCTD BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

COEJIMHEHUH 1o GpopmyiaMm

23

KJIAaCCU(PUIIUPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMHCHIBATh) OOIMHME XUMHUYECKHE CBONCTBA
BEIIECTB Pa3IMYHBIX KIACCOB, IMOATBEPKAAs OIMHMCAHUE PUMEPAMHU
MOJICKYJIAPHBIX ypaBHeHHfI COOTBETCTBYIOIIIHUX XUMHUYECCKUX

peaxkuuii

2.5

ITPOTrHO3HUPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKHX

IPEBpAIICHH B Pa3IMUHbIX YCIOBHIX

2.6

CIEeN0BaTh IPAaBWJIAM IIOJIb30BAaHUSA XMMHYECKOM IOCYAOH U
1a00paTOpPHBIM 00OPYJOBAHUEM, a TAKXKE MpaBUIaM OOpAIIEHUs C
BELIECTBAMU B COOTBETCTBUM C HMHCTPYKLHUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX ONBITOB IO MOJYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeLIECTB (BOJOpPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEACIEHHOM MacCOBOM JOJNEH pacTBOPEHHOTO
BEUICCTBA, INIAHUPOBATh U IPOBOJUTH XMMHUYECKHE 3KCIIEPUMEHTBI
II0 PACIIO3HABAHMIO PACTBOPOB ILNENOYEH M KHUCJIOT C IOMOILBIO

WHIAKATOPOB (JIakMyc, (peHondTanenH, METUIOPAHK U IPYTHE)

2.7

IpOBOAUTDH paC‘-IéTBI 10 YPaBHCHUTIO XUMHYECKOM pcaknuuu

[Io teme: «llepmomnueckuii 3akoH u llepuonmyeckass cucrema
xumuyeckux syeMentoB J[. M. MenneneeBa. CTpoeHHne aTOMOB.

Xumuaeckas cBsI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIHHEIC peakunm»

3.1

PaCKpbIBATb CMBICJI OCHOBHBLIX XUMHNYCCKHX TOHSATHMH: AApO aToMa,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTab, PAJAMYC aToMa,




XUMHYCCKas CBA3b, HOJIpHAsA W HCHOJAPHAA KOBAJICHTHASA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, HWOHHAasA CBA3b, HWOH, KAaTUOH, A4HWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCHq)HHHpOBaTL XUMHNYECKUEC DJICMECHTHI

33

OIMCHIBAThH M XapaKTEePHU30BaTh TaOIM4YHYIO hopmy [lepronndeckoit
CUCTEMbl XMMHYECKHX 3JIEMCHTOB: pa3jMyaTh IMOHSATHUS «TJIABHAS
noarpynna (Arpynma)» u «mobouHas mnoarpymnma (brpymma)y,

«MaJbIe» U «OOJIBIITHE) IEPpUOAbI

34

packpbiBaTh cmblci llepuoguyeckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBATh IIOHMMAaHUE IMEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB  XMMHYECKMX DJIEMEHTOB OT HX IIOJIOKEHUA B

[Tepuonnueckoit cucreme

3.5

COOTHOCUTh O00O3HAuUEHHUs, KOTOpPhIE WMEIOTCS B  TaOJHIle
«llepuoguyeckass  cucrema  XUMHYECKUX  dieMeHtoB  J[.M.
MenzeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB H 3apsja sapa, oO0Illee Yucio

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCaAC/ITh CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

OTpeAeNATh BUJ XUMHUYECKON CBS3M (KOBaJieHTHAass M HOHHas) B

HCOPraHUYCCKHUX COCAUHCHUAX

9 KVIIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111€eTr0 00pa30BaHUs

1

Ilo Teme: ((BCH.[CCTBO U XUMHUYCCKaA pCaKIua»

1.1

PaCKpbIBATh CMBICII OCHOBHBIX XWUMHYCCKUX MOHSTHM: pacTBop,
QJICKTPOJUTBI, HCIJICKTPOJIIMTLI, JJICKTPOJIUTUYCCKAA AUCCOLIMalusd,
pC€akuru MOHHOT'O O6MCHa, KaTaJM3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMBIe n H606paTI/IMBIe pcakniuu,
OKHCJIUTCIBbHOBOCCTAHOBUTCIILHBIC pcakuunu, OKHCJINTCIIb,

BOCCTAHOBUTCJIb, OKHCIICHUC U BOCCTAHOBJICHUC, aJIJIOTPOIIHA,




aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBaJCHTHAs, HWOHHAs,
METAJUIMYECKasi), KPUCTAJUIMYECKash PEIIETKA, CIUIaBbl, CKOPOCThb

XUMHUYECKOM pcakuuun

1.2

HWIUTIOCTPUPOBATH B3aNMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH K

IMPUMCHSATDH 3TH IIOHATHA IIPH OIMMCAHUHA BCIICCTB U UX HpeBpaHIeHI/If/'I

1.3

COCTaBIISITh YPABHEHUS DJIEKTPOIUTHUYECKON TUCCOLMALIUU KHUCIIOT,
IIET0Ye M COJIeH, MOJIHBIE M COKpAIEHHBbIE YPaBHEHUS pPeaKIui

HOHHOTO OOMEHa

1.4

PAaCKpPLIBATH CYHIHOCTDb OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKHI/IfI MMOCPCACTBOM COCTABJICHUSA J3JICKTPOHHOI'O OajaHca 3THX

peaxkuui

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOU pEaKIuu

Ilo Temam: «Hemetamnel U uxX coequHeHusI» U «MeTaluibl U HUX

COCAUHCHUA»

2.1

XapaKkTepu3oBaTh  (OMHCHIBATH) OOmMMEe H  cHenuduIecKue
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEUIECTB, NOATBEPKIAAs
OMHCAaHWE TPUMEPAMHU MOJEKYJISAPHBIX U HMOHHBIX YpaBHEHHIA

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpPaBHCHUA peaKHI/If/'I, MOATBCPKAAIOIIUX
CyHICCTBOBAaHUC T€HEeTHYECKOM CBA3U MCKIAY BC€IICCTBaAaMU

PAa3JINIHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTHU NPOTCKAHUA XUMHYCCKUX HpeBpaHIGHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

24

CleloBaTh IMpaBWJIaM TIOJB30BAHUS XUMHUYECKOW TIOCYyAOH H
nabopaTopHbIM 000pYyZOBaHHUEM, a TaK)Ke MpaBUiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHHM C HHCTPYKLHUSMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHHIO U COOUPAHHUIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO rasa)

2.5

NPOBOJUTh PEAKIUH, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XJIOPHUJ-,
Opomun, womua, KapOoHaT, docdar, cwimkar, cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHS, HOHBI M3yYCHHBIX METAIUIOB,

MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHMUECKHUX BEIIECTB




ITo Teme: «XuMus U OKpY’KaroIas cpeaar»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYeCKMX mnoHsaTui: [IIK

31 BCIICCTBA, KOPpPO3Hd MCTAJIJIIOB
IIPUMCHATH OCHOBHBIC OIlCpalun MBICIIUTEIIBHON JEATCIbHOCTH —
dHalIni3 W CHUHTC3, CPAaBHCHHUC, O606H.[€HI/Ie, CHUCTCMATHU3allulo,
39 BBIABJICHHUC IIPUYHHHO-CICACTBCHHBIX CBsA3CH — IJiL U3YyYCHUS

CBOMCTB BEIECTB W XUMHYECKUX PEaKIMi; €CTECTBEHHOHAYYHbIE
METObI TIO3HAHWUS — HAOJIOJIEHHWEe, M3MEpPEHHe, MOJEITUPOBAHHE,

9KCIIEPUMEHT (peabHbIA U MBICJICHHBIN)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘{aHBHBIC XUMHNYCCKHUC ITOHATHA

1.1

[Ipenmer xumun. Ponb XuMuM B )KM3HU Ye€JOBEKa. XUMUS B CHCTEME HayK.
Tena u BemecTBa. @U3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTue o METOJaX IIO3HAHUs B XUMUHU. Yucteie B€IICCTBA 1 CMCCH. Cnoco0n1

pa3zaeneHus cMecen

1.3

ATOMBI U MOJICKYIJIbI. Xumudeckrue »iaeMeHThl. CHMBOIBI XUMHUYECKHUX

3JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IeKy.]'IﬂpHOG YUYCHUC

1.4

Xumnueckas popmya. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHOcHUTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoJEKyJsipHas Macca. MaccoBass J0Js XUMHUYECKOIO

QJICMCHTA B COCAMHCHHNHN

1.5

KomnuecTBo BemecTBa. Mosib. Moisipaas Mmacca. B3anmMoCBsI3b KOJIMYECTBA,
Macchl M 4YMCIIa CTPYKTYpPHBIX €IMHHUI] BemiecTBa. Pacu€rel mo ¢opmynam

XUMHYECKUX COeIUHCHUN

1.6

Du3n4ecKUe U XMMHUUYECKHE SBICHUSA. XUMUYECKasA PEAKLMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHUS  MacChl  BEUIECTB.  XHUMHUYECKHE  YypaBHEHUS.
Knaccupukanus  XxuMuueckux  peakuuil  (COeIMHEHUs,  pa3JIoKeHUs,

3aMelleHus, oOMeHa)

1.7

XUMHUECKUH SKCHEPUMEHT: 3HAKOMCTBO C XHWMHMUYECKOM TMOCYJIOH, ¢
MpaBUJIaMu paboThI B JabopaTopuu v mpuéMaMu o0paleHus ¢ 1ab0paTopHbIM
o0opylioBaHMEM, HW3Yy4YCHHE W OINHWCaHWE (PU3MUYECKUX CBOMCTB 0Opa3IoB
HEOPraHMYECKUX BEIIECTB, HaOMoAcHUE (U3NMYECKUX (TUIABJICHHE BOCKA,
TasiHHE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KUIICHHE ¥ KOHACHCAIIUS BOBI) U
XUMUYECKHX (TOpPEHHE CBEYM, TMPOKAIMBAHWE MEIHONW IMPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBJICHWM, HAOJIOICHUE W OIMCAHUC
MPU3HAKOB TMPOTEKAHMSI XUMUYECKMX peakiui (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHCJIOTBI C XJIOPUIOM Oapusi, paslioKeHHUE
ruapokcuaa Meau(1l) mpu HarpeBanuu, B3aUMOICHCTBHE Kelie3a C paCTBOPOM

comu wmenu(ll), m3yueHue cmocoOOB pasfeneHus cmeceid (C MOMOIIBI0




Maruuta, (QWIbTpOBaHHE, BBIIAPUBAHKE, TUCTHIUIALUS, XpomaTtorpadwusi),
NPOBEJCHWE OYHCTKM MOBAPEHHON coyid, HaONIOJeHHe M ONMCaHHE
pe3yJbTaTOB IIPOBEICHMS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXpPaHEHUs

MacCChI, CO3JaHUC MoJieneH MOJICKYIJI (I_HapOCTep)KHCBLIX)

Baxuelime npeacTaBuTeNId HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmeck razo. CoctaB Bo3zayxa. Kuciopon — aneMeHT u mpocrtoe
BemecTBo. Haxoxenue kuciopoaa B npupone, Gpusndeckne 1 XUMHUUECKHE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue kuciaopoga. CrocoOsl
MOJTyYeHHsT KHCJIOPOAa B J1a0OpPaTOpUH M IMPOMBINUICHHOCTH. KpyroBopoT

Kucaopozaa B npupoze. O30H — ajutoTpornHas MOAU(UKALINSA KUCIOPOIa

2.2

TennoBoil >ddexkT XUMHUYECKOW peakLuH, TePMOXHUMHUYECKHE ypaBHEHHS,
9K30- U 3HJOTEPMUYECKHE pPeaKUuu. TOMINBO: Yroib U METaH. 3arps3HeHHe

BO3/yXa, yCHJICHHE MMAPHUKOBOTO () (eKTa, pa3pyleHue 030HOBOTO CIIOS

23

Bomopon — snemenT u npocroe BemectBo. Haxosnenue Bogoposa B IpHPOIE,
¢u3nYecKne M XMMUYECKUE CBOMCTBA, NPUMEHEHHE, CIOCOOBI TOYYCHHSI.

Kucnors! 1 conu

24

ModsipHbIii 006EM Ta30B. Pacu€Tsl M0 XUMHUECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoiicTBa Boabl. Boma kak pactBoputesb. PacTBOpBI.
HacplmeHHbie 1 HEHACBIIIIEHHBIE PACTBOPHI. PaCTBOPHMOCTD BEIIECTB B BOJIE.
MaccoBasg 1075 BelleCTBa B pacTBOpe. XUMHUYECKHE CBOWMCTBAa BO/IBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOJI€ U B KU3HU yeloBeka. KpyroBopot
BOJABI B TMPHUPOJE. 3arps3HEHHE MPUPOAHBIX BoA. OxpaHa W OYHCTKA

MPUPOAHBIX BOJI

2.6

Knaccudukanus neopranmdeckux coeauHeHuid. Okcunbl. Kmaccuduxarms
OKCHJIOB: coJieoOpa3yrolue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHbIE) H
HeconeoOpa3ytome. Homenknatypa okcuaoB. @usndeckie ¥ XUMUYECKUE

CBOMCTBa OKCHAOB. [losryueHue okcuaoB

2.7

OcnoBanust. Knaccudukanus OCHOBaHMH: MIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknarypa ocHoBaHui. GU3ndecKkre 1 XUMUYECKHAE CBOMCTBA

ocHoBaHuil. [lonyuyeHune ocHoBaHUM

2.8

Kucnorsl. Knaccudukamus kucnor. Homenkmnarypa kucnor. Ousnveckue u
XUMUYecKHue cBoucTtBa KuCHOT. Psan axktuBHoctu MerayuioB H.H. bekerosa.

[Tomyuyenue xucior




2.9

Comu. Homenknarypa coneit. dusndyeckne U XUMHUECKHUE CBOMCTBA COJIEH.

[Tonyuenue coueit

2.10

I'enermueckas cBSI3b MCXKAY KiIaCcCaMM HCOPTaHNYCCKUX COGI[HHCHI/IfI

2.11

XUMUYECKUH OKCIIEPUMEHT: KayeCTBEHHOE ONpEeIeeHUe COACpKaHUI
KHCIIOpO/ia B BO3IyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U U3YUYCHHE
CBOMCTB KHCIIOpO/a, HAOII0IEHUE B3aUMOICHCTBHUS BELIECTB C KHUCIOPOIOM H
YCIIOBUSI BOSHUKHOBEHHMSI U MPEKpaIleHus ropeHus (moxapa), 03HaKOMIICHHE
c 0o0pa3laMu OKCHIIOB M OIHMCAHHE MX CBOWMCTB, MOJYyYCHHE, COOMpaHUE,
pacno3HaBaHUE U W3Y4YEHHE CBOWCTB BOJOpO/a (FOpEHUE), B3aUMOJICHCTBUE
BOJIOpOJIa c OKCHJIOM meu(1) (BO3MOXHO HCIIOJIb30BaHUE
BHUJIEOMATEpPUANIOB), HaOJIOIeHNE 00pa3loB BEIIECTB KOJIMYECTBOM | MOIb,
UCCIIEZIOBAaHHUE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C  PA3IMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBIEHHE PAcTBOPOB C OINpPEAEIEHHONH MaccOBOM
JIOJIEM pacTBOPEHHOTO BEILIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIAMU
(HaTpueM W KaibliieM) (BO3MOXKHO HCIOJIb30BAaHUE BUIECOMATEPHAIIOB),
OIPEZICIIEHNE PACTBOPOB KHUCJIOT M WIEJIOYEH C IOMOILBIO HHIAUKATOPOB,
UccleloBaHuEe O0pa3I0OB HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaO/I0/IeHWe W3MEHEHHs OKpPAaCKU HMHIUKATOPOB B pAcCTBOpax KHUCIOT U
nienoyel, u3ydeHue Baumoseicteus oxcuaa meau(Il) ¢ pactBopom cepHoii
KHCIIOTBI, KHCIOT C MeTaJylaMH, peakuuil HeWTpalu3aluu, IOJy4yeHUue
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajla JpYyTruM H3
pacTBOpa COJM, PEIICHUE IKCIEPUMEHTANIBHBIX 3a/1ad 1o Teme «BakHeimme

KJIaCChl HCOPraHUYCCKHUX COGﬂHHCHHfI))

[Tepuoauueckuii 3akoH u [leproguueckasi cucteMa XUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIHHO-

BOCCTAaHOBHUTCJIBHBIC PCAKITNH

3.1

[lepBble MONBITKM KiIacCU(UKALUMU XUMHUYECKHUX d3JeMeHTOB. [loHsTHE O
rpynmnax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE M LIEIIOYHO3EMEIbHBIE METAIIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(pOTepHbIe

OKCHUABbI U TUAPOKCHUIBI

3.2

[Iepnonnueckuii 3axoH. Ilepmonnueckas cUCTEMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. Koporkonepuonnas u JJIMHHONEpUogHAs (OpMBI
Ilepuonuueckoit cucreMbl XuMuueckux a3iemeHToB JI.M. Menneneesa.
Ilepuonst u rpynnsl. OU3NYECKHUN CMBICI MOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpyIibl 9JICMCHTA




3.3

Crpoenue aromoB. CoctaB aTOMHBIX siziep. M3oTonsl. Dnektponsl. CTpoeHue
JJIEKTPOHHBIX 000JI0OYEK AaTOMOB TMepBBIX 20 XUMHYECKHX DSJIEMEHTOB
[Tepuonnueckont cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA 110 €ro nonoxxeHuro B [lepuoanueckon cucreme [I.11. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XHMHUYECKHUX JIIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKHUX CBOWMCTB IO IpyIIIaM U IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoi cUCTEMbI XMMHUYECKUX
3JIEMEHTOB Ul pa3BUTUA HayKu U npaktuku. .M. MenneneeB — y4€Hbll U

TpaXxJJaHUH

3.5

Xumuueckasi cBs3b. KoBaneHTHas (moisipHass ©  HEMOJISIPHAS)  CBSI3b.

SHGKTpOOTpI/IIIaTeHI)HOCTI) XHMHYSCKHX 3JIeMEHTOB. MloHHAs CBA3b

3.6

CreneHb OKHUCJICHUA. OKUCITUTEIIBHOBOCCTAHOBUTEILHBIE PCaKIu.

Hpoueccm OKHCJICHHS M BOCCTaHOBIICHHSI. OKHUCIIMTEIIM 1 BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUI DKCIEPUMEHT: H3Y4YeHHE OOpa3loB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE T'MIPOKCHA LIMHKA C PacTBOpPaMH KHUCIIOT U
LIEeJIOYEN, IPOBEAEHHUE ONBITOB, MIUTFOCTPUPYIOIIUX PUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PpCaKuun pa3jioKCHUs, COC,[[I/IHCHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 31eMEHT COACPKAHMS

BemectBo u xumunueckas peakuus. [lopropenue

1.1

[Iepuonnueckuii 3akoH. Ilepuoguueckas cucTEMa XHMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, Kaldblldsd U HUX
COCJIMHEHUN B COOTBETCTBUHU C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanueckoi

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHne BemiecTBa: BHJbl XMMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX
pEmETOK, 3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON
peIEéTKH M BHMJA XUMHUYECKOH cBs3u. Knaccudukanus v HOMEHKIaTypa
HEOPTraHUYECKUX BEILECTB (MEXIyHapoJHas M TpHUBHAJbHasA). XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJlacCaM HEOPraHMYECKUX

COCHHHGHHﬁ, IFCHCTHUYCCKAsA CBA3b HCOPIraHNMYCCKHUX BCIUICCTB




1.3

Knaccudukanus XuMHUYeCKHX peakuuid Mo pa3IMyHbIM IpU3HaKaM (110 YHCITY
U COCTaBy y4YacCTBYIOUIMX B peaklMH BELIECTB, M0 TemioBoMy 3¢ddexrty, mo
U3MEHEHMIO CTETIEHEH OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, 110 00paTUMOCTH,
[0 Yy4YacTHIO KaTaiu3aTopa). OK30- UM JHJIOTEPMUYECKHE pEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHHA. ITonstue o CKOpPOCTH XUMHYECKOU pCaKkuu

1.4

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonsarue o
TOMOTEHHBIX U TE€TEPOreHHBbIX peakuusax. lloHATHE O XUMHYECKOM
paBHOBecuM. (DaKTOpPbI, BIMSIOIMIME HA CKOPOCTb XMMHUYECKOW peakuuu U

TIOJIOKCHHUEC XUMHUYCCKOTO PAaBHOBCCUA

1.5

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKIUM,  AJIEKTPOHHBIA  OanmaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBleHHE YypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM C HCIONb30BAHUEM METOJIa

ANEKTPOHHOTO OanaHca

1.6

Teopus 2JIEKTPOJIUTUYECKON TUCCOUALIMHA. DIJICKTPOJIUTHI M HEIJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M JTUCCOLMAIIMN BEIIECTB C Pa3JIMYHBIMUA BUIAMU
xuMudeckou cBszu. CreneHp nuccoruanui. CHIIbHBIE U CITa0bIE AIIEKTPOIUTHI.
Peakiun monHoro oomeHa. YcinoBusi IpoTEKaHUsS peaKIuii HOHHOTO 0OMeEHa,
IIOJIHBIE M COKpAIllEHHBbIE MOHHBIE ypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAaHMU W CoOJied B CBeTE NPEICTABICHUNH 00 OSICKTPOITUTUICCKON

nucconuanuu. KauectBeHHble peakiiy Ha MOHBI. [loHsITHE O TUIpoIin3e coneit

1.7

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISIMH KPUCTAITMUECKHUX
PEeIETOK HEOPTaHUYECKUX BELIECTB — METAJJIOB U HeMeTaJuloB (Tpadura u
ajamasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HATPHUs); UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHMUYECKOH peakuuud OT BO3ICHCTBHUS pa3iIMYHBIX (PAKTOPOB;
WCCIIEZIOBAaHUE  AJIEKTPOIPOBOJHOCTA  PACTBOPOB  BEHIECTB,  Ipoliecca
JACCOIMAIIMA KUCJTIOT, IIeoued u cojied (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); IPOBEJECHUE ONBITOB, WUIIOCTPUPYIOUIMX MPU3HAKU
MPOTEKaHUsl peakluii MOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIICICHUE
raza, o0Opa3oBaHHWE BOJbI); OMNBITOB, WUIIOCTPUPYIONINX  MPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX peakuui (ropenue, peaxkuuu
pa3NoKeHUsl, COCOUHEHMs); paclio3HaBaHHE HEOPTaHWYECKUX BEIIECTB C
MOMOIIbI0 KAUECTBEHHBIX PEAKIMI Ha MOHBI, pEHICHHE SKCIIEPUMEHTAIBHBIX

3a1a4

Hemeramnsl u ux COCIUHCHUA




2.1

OOmas xapakrepucTuka TramoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTemeHu okucieHus. CTpoeHne U (QU3MYECKUE CBONCTBA
MPOCTBIX BEIIECTB — TaJIOT€HOB. XMUMHUYECKHUE CBOMCTBAa Ha MpPHUMEpPE XJIOpa
(B3auMoieiicTBHE ¢ MeTalllaMU, HEMETAJUIAMHU, LIeJI04aMu). XJIOPOBOAOPO/I.
ConsiHasg KUCIIOTa, XUMHUYECKHME CBOMCTBA, IIOJIyYEHUE, IPUMEHEHHUE.
JeucTBue xjopa W XJOPOBOJAOPOAA HA OpPraHuU3M 4eJoBeKka. BakHewinne

XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OO6mas xapaktepucTuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu oKucieHus. CTpoeHue 1 (u3nuecKrue CBONCTBA
MPOCTHIX BEIIECTB — KHCIOpOAAa W cepbl. AJIOTPOMHbIE MOAUPUKALNN
KHCJIOpOJia U cepbl. XUMHUECKUE CBOICTBa cepbl. CepoBOIOPO, CTPOCHUE,
dbuznveckue U XUMHUUYECKHe CBOMcTBAa. OKCHIBI CEpbl KaK MPEICTaBUTEIH
KHCJIOTHBIX OKCHAOB. CepHas KHCII0Ta, (U3NIECKUE M XUMUIECKUE CBOMCTBA
(oOmue Kak mpenIcTaBUTeINs Kilacca KUCIOT U crielupuieckre). XUMHIESCKUe
peaKIny, JIeKaIMe B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOTyYeHUsS] CEPHOU
kuciotsl. [Ipumenenne. Conu cepHON KHCIIOTHI, KAUECTBEHHAs! peakius Ha
cynb(har-uoH. HaxoxaeHnue cepol u €€ COeTMHEHUH B MPUpoIe. XUMHUYECKOE
3arps3HEHUE OKPY’KAIOIIEH Cpefbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 IPEI0TBPALICHUS

23

OO6mas xapakTepucTHKa 3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIEe CTENEHU OKUCICHMS. A30T, pacHpoCTpaHEHUE B
npupoje, puznyeckre u XuMmudeckue cBoicTBa. KpyroBopor azora B mpupoe.
AMMI/IaK, ero (1)I/I3I/I‘-ICCKI/IC U XUMHYCCKUC CBOﬁCTBa, MOJIYUYCHHUE U
npuMeHeHne. Coiau aMMOHUS, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA,
npuMmeHeHne. KauecTBeHHas peakiys Ha HIOHbl aMMOHUS. A30THasi KUCJIOTa, €€
MoJTy4eHue, PU3nIeCKue U XUMHYECKHUE CBOMCTBA (OOMINE KaK MPEICTABUTEIS
KJlacca KHUCIOT u crnenuduueckne). Vcrmonb30BaHHe HUTPATOB M COJNEH
aMMOHHSI B KaueCTBE MUHEPAIbHBIX YHAOOpeHH. XUMHUYECKOe 3arpsi3HECHHE
OKpYKarollel cpebl COETUHEHUSIMU a30Ta (KHCIOTHBIE OXKIH, 3arpsi3HEHUE

BO3/lyXa, TOYBBI U BOJIOEMOB)

24

docdop, amnorponnbie Moaudukanuu Gocdopa, GuU3NUECKUe U XUMUIECKHE
ceoiictBa. Oxcun docdhopa(V) u dochopnas kucnora, Quudeckue u
XUMHUYECKHE CBOWMCTBA, monydeHue. Mcmonp3oBanue (ochaToB B KauecTBe

MUHEpAIbHBIX YA0OpeHUi




2.5

OOmast xapaktepucTuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHHUSA. YTIEepoJ, aJUIOTPOIIHBIE
MOIU(PUKAIIUK, PACIIPOCTPAHCHHUE B TPUpPOJC, (U3NYECKUE M XUMHUYCCKHUC
cBoiictBa. AncopOuusi. Kpyrosopot yriepozaa B mpupoae. OKCHIIbI yIiiepoa,
X (U3NYECKHEe M XMMHUYCCKHE CBOMCTBA, JCHCTBUEC HA JKUBBIC OpPraHU3MBI,
MOJIy4eHHE ¥ IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMbI, CBSI3aHHBIE C OKCHUIOM
yriaepona(IV); rumotesa rio0aabHOTO TMOTETUICHHS KIMMAaTa; MapHUKOBBIMA
apdext. YrompHas KucCiOTa U €€ COMU, MX (U3UYECKHEC U XHUMHUYECKHE
CBOWCTBa, MOJIydYeHUE W NMpuMeHeHne. KauecTBeHHas peakiusi Ha KapOOHAT-
noHHbI. Vcronk3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIIICHHOCTH U

CEILCKOM XO3SIUCTBE

2.6

[lepBoHayanbHbIE MOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATWJIEH, AlETHIIEH, 3TaHOJ, TJIUUEPHUH, YKCycHas
kucnora). Ux coctaB u xumuueckoe ctpoeHue. lloHarue o Guosornyecku
BOKHBIX BEIECTBAX: XHUpax, OelKax, YIJIeBoJax — W MX POJU B KU3HHU
YeloBeKa. MarepuaabHOE €IWHCTBO OPTraHMYECKUX W HEOPTaHHMYECKHUX

COEeIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IIOJNyYEHUE U
npumenenue. CoenquHeHuss kpeMHusi B mpupoje. OOue npeacTaBieHus oo
okcune kpemuusA(I1V) u kpemuueBoit kuciaore. CUIMKATHI, UX UCIIOJIH30BAHUE
B OBITYy, MeIMIMHE, NPOMBIIUIEHHOCTH. BakHeimme cTpouTenbHbIE
MaTepuaibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. [Ipobiembr
0€30MacHOTO WCIOIh30BAHUS CTPOUTEIBHBIX MATEPHAIOB B ITOBCEIHEBHOM

KHN3HU

2.8

XUMHUYECKUI HKCIEPUMEHT: M3yYeHHE 00pa3lioB HEOPraHUYECKUX BEILECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBEJCHUE KAaUYECTBEHHBIX PEAKIUI Ha XJIOPH]I-
WOHbl M HaONIOJIEHUE IPU3HAKOB MX IPOTEKAHMs; OINbITHI, OTpa’Karollue
¢bu3nyeckre 1 XMUMUYECKHE CBOMCTBA raJIOr€HOB M UX COEAMHEHHH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJICHHE C 00pa3liaMH XJIOPHIOB
(ramoreHn1oB); O3HAKOMJIEHHE C oOpa3naMu cepbl U €€ COCAMHEHUSIMU
(BO3MOXKHO HCIOJB30BAHME BHUACOMATEPUATIOB); HAONIOACHUE Tpolecca
o0yTriIMBaHuUs caxapa MoJ JeiCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI,
M3yYeHUEe XUMHUECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakiuuu Ha CyJab(paT-uoH M HaOMIOJeHHE MNpu3HaKa eé

NPOTCKAHUA; O3HAKOMIICHUC C (pI/I3I/ILICCKI/IMI/I CBOMCTBaMH a30T1a, (boccbopa n




UX COCAMHEHUH (BO3MOXHO HCIOJIB30BAHUE BHICOMATEPUANIOB), 00pazlaMu
a30THBIX U QochOpHBIX yI0OpEeHHUH; MoTyueHre, COOMpaHKe, paclio3HaBaHUE
Y U3y4YCHHE CBOWCTB aMMHaKa; MPOBEJACHNE KAUYECTBEHHBIX PEAKIMil Ha HOH
aMmmMoHMsT W (ochaT-MOH U HU3YYEHHE TPU3HAKOB UX NPOTEKaHUS,
B3aMMO/JICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO (BO3MOXKHO
WCIOJIb30BaHUE BUACOMATEPUAJIOB); W3YYCHHE MOJIENeH KpPUCTAILTUYECKHX
pemérok anmasza, rpadura, ¢QyiaepeHa; O3HaAKOMIIGHHE C TPOIeccCOM
azcopOLUU pacCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOrasa; Mojay4yeHue, cOOMpaHue, paclio3HaBaHUE U HU3YUYEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MpOBEACHHME KAayeCTBEHHBIX pEaKIUil Ha KapOoHaT- U
CHWJIMKAaT-HOHbl M W3yYE€HHE MNPU3HAKOB HMX MPOTEKAHUS; O3HAKOMJICHHE C
MPOJYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH; PEUIEHHE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHenmye HeMeTaUIbl U UX COEIUHEHUS)

MeTamisl 1 BX COSTUHEHUS

3.1

OO01mmas xapakTepUCTHKa XUMUYECKUX SJIEMEHTOB — METAIIJIOB HA OCHOBAaHUU
ux nojoxeHus B llepuoanueckod cucTeEME XUMHUYECKUX 3yieMeHTOB J[.U.
MenaeneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. MeTandyeckas CBs3b
U METaJUIMYeCKas KpHUCTAUIMYECKas peIIETKa. DJIEKTPOXUMUUYECKUN P

Hapr[)I(CHI/Iﬁ MCTAJlJIOB

3.2

dusnyeckue 1 XuMHUECKUE CBOIcTBa MeTasuioB. OO1Ie crioco0bl OTyYEeHUs
MeTayuioB. [IoHATHE 0 KOPPO3HH METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT
koppo3uu. CruiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE

B 6BITy H IPOMBIIINICHHOCTH

3.3

lenouynsle MeTabl: nojiokeHne B Ilepuoanueckoil cucreMe XMMHUYECKHUX
anemeHToB JI.M1. MenneneeBa; CTpO€HHE UX aTOMOB; HaXO0KJECHUE B IIPUPOJIE.
dusnuecKkre 1 XMMUYECKHE CBOICTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI
U TUAPOKCUIBl HATpus U Kanus. IIpuMeHeHMe IeI0YHBIX METaUIOB U HX

COeIMHEHUI

3.4

IllenoyHo3eMeNnbHBIE METAMJIBl MarHuid ©W  KalblMM: TIOJIOKCHHE B
[Iepnonnueckoit cucreme xuMuuyeckux dneMeHToB J[.M. Menneneesa;
CTPOEHUE UX AaTOMOB; HaXOXKJECHHUE B mpupone. OU3nuecKue U XUMMUYECKUE
CBOMCTBA MarHus W Kalblus. BakHeilmme coeauHeHUs KaibIus (OKCHII,

rUAPOKCH I, coyin). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHM: nonoxeHue B [lepuogndeckoil cucteMe XUMHUYECKHX 3JIEMEHTOB

J.1. MeHnneneeBa; CTpoeHHE aroma; HaxOXJIeHue B npupone. Pusznueckue u




XMMUYECKAE CBOWCTBA amoMHUHUS. AMDOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCHA aJTFOMUHUA

3.6

Kenezo: nonoxxenue B [leproanyueckoil cucreme XuMHUYECKHX 351eMeHTOB [[. 1.
MeHeneeBa; CTpOCHHE aToMa; HaXOXICHHE B mpupozie. Pusnueckue u
XMMHUYECKHE CBOMCTBaA jxeine3a. Okcunpl, ruapokcunsl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

3.7

XUMHUYECKUI IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IlaMy METAJUIOB U CIUIABOB,
X (PU3NIECKUMH CBOWCTBAMU; WU3YYCHHE PE3yJIbTATOB KOPPO3HH METAJLIOB
(BO3MOXHO WCTIOJTh30BaHUE BHJICOMATEPHUAJIOB), ocoOeHHOCTEeN
B3aMMOJICHCTBUSl OKCHJA KaJIbIUA ¥ HATpUs C BOJOW (BO3MOIXKHO
WCIIOJIb30BaHNE BUICOMATEPHUAJIOB); UCCIICOBAHHE CBOWCTB MKECTKOW BOJIBI;
mporiecca TOpPEeHHs IKele3a B KUCIOpoae (BO3SMOXHO HCIIOJIb30BAaHHE
BUJICOMATEPHUANIOB); TIPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIMii HA HOHBI
(MarHus, kanblius, amoMuHusi, nuHka, sxenesa(ll) u sxeneza(Ill), menu(Il);
HaO0JII0/ICHUE ¥ OTIMICAHKE TIPOIIECCOB OKPAIIMBAHUS TNIAMEHH HOHAMU HATPHS,
Kamuss W Kanblusg (BO3MOXKHO  HCIIOJNIb30BAHHE  BUIEOMATEPHAIOB);
UcclieIoBaHUEe aM(OTEPHBIX CBOWCTB THIPOKCUIA ATIOMUHHS M THAPOKCHIA
[IUHKA; PEIICHNE IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHme MeTasibl

1 UX COCAUHCHUS)

XuMHs U OKpyKarolas cpeaa

4.1

HoBbie MmaTepuansl 1 TEXHOJOTHH. BellecTBa 1 Matepualibl B MOBCEIHEBHOM
YKU3HH YeJIoBeKa. XUMHS U 3I0pOBbe. bezonacHoe ucnoip3oBaHue BEIIECTB U
XMMHUYECKHUX peakuuil B ObITy. IlepBas momouis npu XUMMHUYECKUX 0XKOTax U

OTPABJIEHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOH  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHUE
okpyxkatomei cpeanl [IJIK. Poias xuMuu B perieHnn SKOJI0THISCKUX MPOOIIeM.
[IpupoaHbIe MCTOYHHMKHU YTIIEBOJOPOAOB (YroJib, MPUPOJIHBINA Ta3, HE(PTH),

MPOJYKTHI UX MEPEpabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC 06p8.3]_IOB MaTepuaioB (CTeKHO, CIIJIaBbI

MCTAJJIOB, ITOJIUMCPHBIC MaTCpI/IaHH)




IPOBEPAEMBIE HA OI'D 11O XUMHUU TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsAEMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NPeIMETHBIM pPe3yJibTaTaM
0230BOTr0 YPOBHSI OCBOEHHS OCHOBHOI 00pa3oBaTe/1bHOI
NporpamMMbl OCHOBHOI0 0011ero oopazosanusi Ha ocHose ®I'OC

1

IIpencrasnenue:

1.1

O TI03HAaBAEMOCTH SBJICHHH MNPUPOABI, MOHMMaHUE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XMMMYECKON HayKH Kak 0OJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOUIel KyJIbTypbl M NPaKTUUYECKOM
JESITEIbHOCTH 4YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOLIECTBA;

IMOHUMAHHUEC MECTa XUMUU CPCAU NPYTUX CCTCCTBCHHBIX HAYK

1.2

0 Hay4YHBbIX MC€TOAaxX IIO3HAHUA, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAX HCCICAOBAHHUA BCIICCTB ©W HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMEHUEC  HCIOJIB30BaTb MOACIU  OJIA

00BACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccuoHaTBHON ACATEIBHOCTH, CBI3aHHBIX C XUMHUCH U
COBPEMCHHBIMUA TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JIOCTIDKEHHSIX
XAMHAYECKOH HAyKH, YTO TIO3BOJHT OOYYAIOIIMMCSl paccMaTpHBaTh
XUMUIO Kak cepy cBoer Oymymieit mpodeccCuoHaIbHON NeITeTbHOCTH
U cliejaThb OCO3HAHHBIM BBIOOP XMMHH Kak MPO(UIBHOTO MpeaMera

MIPU TIEPEXO0ie Ha YPOBEHBb CPEIHETO OOIIETO 00pa30BaHUS

Bnagenue cuctemMoll XHMHUYECKHX 3HAHMH U YMCHUEC TPUMCHATH

CUCTCMY XUMHUUYCCKHUX 3HaHI/II71, KOTOpasd BKIXOYACT:

2.1

BAXKHEUNINE XUMHUYCCKUE IIOHATHUSI: XUMHUYECKHUU DJICMCHT, AaTOM,
MOJIEKYJIa, BEILECTBO, MPOCTOE M CIIOKHOE BEILECTBO, OJAHOPOJHAS U
HCOAHOPOAHAsA CMEChb, OTHOCHUTCIIBHBIC aTOMHAsd W MOJICKYJIAPpHAas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOIISIpPHAs Macca, MOISPHBII
00BEM, OKCHJI, KHCIOTa, OCHOBAHUE, COJIb (CPEIHss), XUMHYCCKas
peakiusi, peakl¥ COCIAWHCHHUS, PEAKIUH PAa3JIOKCHUS, PEaAKIUH
3aMeIleHUs, PEaKIMu OOMEHa, TeryioBoW 3(PQeKT peakiuu, SK30- U
SHIOTEPMHUUECKHIE PEaKIMH, PacTBOP, MAaccoBas JIOJSI XUMHYECKOTO
AIIEMEHTA B COSIMHEHNH, MacCOBAst JIOJISI M IPOIICHTHAS! KOHIICHTPAITHS

BELIECTBA B PaCTBOPE, SAPO aTOMa, JIEKTPOHHBIH CJI0i aTOMa, aTOMHast




opOuTanb, paguyC aTroMa, BaJIEHTHOCTb, CTEHNEHb OKHCIICHMS,
XUMHMYECKas CBA3b, DJIEKTPOOTPULIATEIIBHOCTD, TIOJISIPHASL U HETOJIIpHAs
KOBQJICHTHAas  CBSI3b, HOHHAs  CBs3b, METAJUIMYECKas  CBS3b,
KpUCTaJuIM4yecKass peméTka (aToMHas, MOHHAs, MeTaJuIn4yecKasi,
MOJIEKYJISIpHas), UOH, KaTHOH, aHUOH, 3JEKTPOJIUT U HEINIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsl ~JTUCCOLMAIMSA, PEAaKIUM HOHHOro OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCICHHME M BOCCTAHOBIICHUE, DJICKTPOJINU3,
XMMHUYECKOE paBHOBEcHE, OOpaTUMble M HEOOpaTHMBbIE pEaKIIUY,
CKOPOCTb XHUMHYECKOW peakuuu, Karamusatop, IIJIK, kopposus

MCETaJIIIOB, CITJIaBBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XUMHHU: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuid 3akoH J[.M. MenpgeneeBa, 3aKOH TOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo
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TCOpHUU XHUMUU: ATOMHO-MOJICKYJIIpHAA TCOpH, TCOpHUA

BHCKTpOHHTquCKOﬁ JAUcconuanmuu

Brnagenne ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKIIFOYAIOILICH

3.1

yYMEHHE NMPAaBUIIHHO UCTIOIB30BaTh U3yUSHHBIC BEIIECTBA U MaTEPHAIIBI
(B TOM 4YHCIle MUHEpaIbHbIC YIOOPEHHs, METalbl W CIUIaBHI,
MPOAYKTHI TepepabOTKH MPHPOTHBIX HMCTOYHHKOB YTIIEBOIAOPOIOB
(yras, mpupogHoro rasza, HedTH) B OBITY, CETLCKOM XO3SMCTBE, HA
MIPOU3BOJICTBE U MOHUMAHKE 3HAYCHHS )KUPOB, OSITKOB, YTIICBOOB JIJIs
OpraHm3Ma 4ellOBeKa; YMEHUE MPOTHO3UPOBATH BIIMSIHUE BEIIECTB H

XUMHYCCKUX TIPOLUECCOB Ha OpraHU3M 4YCJIOBCKAa M OKPYKAIOIIYIO

MIPUPOJIHYIO CpELy

3.2

YMCHHUC HUHTCIPHUPOBATH XHUMHUUYCCKUC 3HAHHA CO 3HAHHAMU JAPYTHUX

Y4eOHBIX TIPEIMETOB

3.3

HaJIMYME OMbITa paboThl C Pa3TUYHBIMU HCTOYHMKAMU WH(pOpPMALUU
[0 XUMHUM (Hay4dHas M Hay4HO-TOIyJIIpHas JINTEpaTypa, CIOBapH,

CIIPaBOYHHKU, HHTEPHET-PECYPCHI)

3.4

YMCHUC O00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BCIICCTBAx, HX
MpEeBpallICHUAX nu MPAKTUICCKOM MMPUMCHCHUUN u YMCHUC

HCIIOJIB30BaTh €€ AJId pCUICHU A yq66HO-HO3HaBaTCHBHBIX 3agad

BJ'IaI[eHI/IC OCHOBaMM ITOHSITHIHOTO ammnapara U CHUMBOJIMYECKOI'O

SA3bIKa XUMUU AJI1 COCTABJICHUS q)OpMy.]'I HCOPraHMYCCKUX BCUICCTB,




YpPaBHEHUN  XUMHUYECKHX  PEAKUUH; OCHOBAMM  XUMHUYECKOU

HomeHkatypsl (IUPAC u TpuBuaisHoi)

YMeHue oObSCHATH CBA3b MOJIOXKEHMs 31eMeHTa B llepuoanueckoit

CUCTCMC C YHCJIOBBIMU XapPaAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsAl sapa, oOlee YHcio
3JIEKTPOHOB), PACHPENCICHUEM »JJICKTPOHOB II0 DHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOIOB, KAITUS U KATBIIHS
[IpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWCTB
XUMUYECKHUX SJIEMEHTOB (paguyc aToma, JJIEKTPOOTPHUIIATEIILHOCTS),

6 MPOCTBHIX M CIOXKHBIX BEHIECTB OT TOJOXKEHHUSI DJIEMEHTOB B
[lepuoanueckoit cucteme (B MalbIX Mepuofax ¢ TIABHBIX
MOATPYNIAaXxX) U AJIEKTPOHHOT'O CTPOCHHSI aTOMa

7 YMenne kinaccupuuupoBaTh:

7.1 XUMHUYECKUE JIEMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEaKIIUU

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh U CTEHEHb OKUCJICHHS XUMHUYECKUX DJIEMEHTOB, 3apsl

. MOHA

g5 BUJ XUMHUYECKOW CBSI3U WM THUI KPHUCTAJUIMYECKON CTPYKTYpHl B

‘ COCTMHEHUSIX

8.3 XapaKTep Cpelbl B BOJAHBIX PaCTBOpPaxX BEUIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBath (PU3NUECKHe 1 XUMUYIECKUE CBOMCTBA!
MPOCTBIX BEIIECTB (KHUCIOPOA, O30H, BOAOPOA, Tpadur, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, Kaluid, MarHuw,
KaJIBIIMH, aJTFOMUHUH, JKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJE€ HUX BOJHBIX pPACTBOpPOB (BOAa,
aMMHAK, XJIOPOBOJOPOM, CEPOBOAOPON, OKCHUIbI M THIPOKCHIBI

97 metauoB I-1IA rpynmn, amtomunus, menu (I11), nunka, xenesa (I u I1I),

oxcuabl yrieponaa (II u IV), kpemuus (IV), azora u pocdopa (Il u V),
cepsl (IV u VI), ceprncras, cepnas, azotucras, a3oTHasi, pochopHas,

YroJibHasA, KpEMHHUCBAA KUCJIOTAa U UX COJ'II/I)




MPOTHO3UPOBAaTh U  XapaKTepuU30BaTh CBOMCTBAa BEIIECTB B

3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NPUMCHCHHC BCIICCTB B

73 3aBUCHMOCTH OT UX CBOWMCTB, BO3MOXHOCTb MPOTEKAHUSI XUMHUUECKUX
MIPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSIX
10 YMeHHe COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPaBHEHUS PEAKIIUH, B
TOM YHCIIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIAI
103 WJUTFOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB
' (Tpyrin) HEOpraHUYECKUX BEIECTB
10.4 MOATBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEX]ly HUMU
11 YMeHue BIYUCIATH (IPOBOJAUTH PACUETHI):
11 OTHOCHUTEJIBHYI0 MOJIEKYJSIDHYIO M MOJISIDHYKO MAaccChl BEIIECTB,
' MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COEIUHEHUN
11.2 MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00BEM Ta30B
114 [0 YPaBHEHMSIM XHUMHMUYECKUX PEAKIMl U HaXOIUTh KOJUYECTBO
' BEIECTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJaMH HAy4yHOro TMO3HaHUsA (HaOironeHue,
101 U3MepeHue, IKCIIEPUMEHT, MOJIETUPOBAHUE ) IPU U3YUCHHUH BEIIECTB U
' XUMUYECKUX SIBJIICHWHA, YMEHHE CQOpMYyJIHpOBaTH IMpodieMy U
MIPEIIOKUTH TIyTH €€ peIIeHus
122 Oe3omacHOi paboOThl C XMMHYECKUMHU BEIIECTBAMU, XUMHYECKOM
' MOCY/I0M 1 1ab0opaTOPHBIM 000PYAOBaHUEM
MpaBWJIaMy 0€30MIaCHOTO OOPAIIEHUSI C BEIIECTBAMH, HCIIOTH3yEMBIMHU
B MTOBCETHEBHOM JKHU3HHU, ITPABUIIAMHU TTOBEJICHUS B LIEJSAX COCPEIKEHUS
123 370pOBbsl M OKPYXKaloLIE NPUPOJHOM Cpebl; MOHUMAaHHE BpeAa
' (omacHOCTH) BO3JEWUCTBUS Ha JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBUICHUS M MPEAOTBPALEHUS UX BPEIHOTO
BO3/ICHCTBUA
3 Hanuumne npakTuueckux HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOBRB!




13.1

M3yYeHHUE U ONHCaHue (PU3NIECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE
C  (Qu3MuUeCKUMHM U  XUMHUYECKUMHU  SIBICHUSIMH;,  OIBITHI,

HWIUTIOCTPUPYIOIIHNEC MTPU3HAKU ITPOTCKAHUA XUMHUYICCKUX peaKHI/Iﬁ

13.2

U3y4eHHe CIIOCOO0B pa3leNICHUs CMecer

13.3

MOJIYUCHHUEC KHUCJIOPOAa U U3YUCHUE €TO CBOﬁCTB; IMOJIy4YCHHE BOAOPOda
U HU3YUCHHUC €TO CBOﬁCTB; IMMOJIYYCHHUE YTJICKUCIIOIO I'a3da U M3YUCHUC

€ro CBOMCTB; OJIyYEHHE aMMHUAKa U U3yUYECHHE €ro CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIpPENEIEHHONM MaccOoBOW JoJei

paCTBOpéHHOFO BCIICCTBA

13.5

IIPUMEHEHUE HHIUKATOPOB (;1akmyca, METHIIOpaHKa 5
¢benondranenna) sl oNnpeAeNeHUsT XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0Yer

13.6

WCCIIEZIOBAHUE W ONMCAHUE CBOWCTB HEOPIaHWYECKHUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYE€HUE B3aUMOACUCTBUS KUCIIOT C METaIaMH,
OKCHUJAaMH  METa/lIOB,  PAacTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMH, COJSIMU; IIOJyYEHUE HEPACTBOPUMBIX OCHOBAHU;
BBITECHEHHE OJHOIO0 MeTajula JpyruM M3 pPacTBOpa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THUAPOKCHUIOB ATIOMUHHUS U

IUHKA

13.7

PEIICHUE SKCIICPUMEHTAIBHBIX 3aJad 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHUYCCKHUX COCHHHCHHﬁ)); ((SJICKTPOJ'II/ITI/I‘ICCKEUI
JUCCOLINALIHS), «Baxnennme HEMETAIBI U HX COCAUHCHUA,

«BaxHeH1me MeTaJuIbl U UX COCTUHEHUI

13.8

XUMHUYECKHE  DKCIEPUMEHTBHI,  WIUIIOCTPUPYIOIIUE  MPU3HAKU
MPOTEKaHMs PEaKIUii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaxX HOHBI: XJIOPUA-, OPOMUJI-,
wonua-, cyinbdar-, ¢docdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHWUS, MarHusi, KaJbIHs, aTFOMUAHHS,

xkenesa (2+) u xenesa (3+), meau (2+), ITUHKA
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YMmenue:

14.1

NpeACTaBIATE PE3yJibTaTbl OSKCICPUMCHTA B (1)0pMe BBIBOJIOB,
JA0Ka3aTCIbCTB, Fpa(l)I/IKOB n Ta6JII/II_I U BBIIBJIATH OSMIIMPUUCCKHUC

3aKOHOMEPHOCTH




14.2

YCTaHaBJIMBATDL CBA3U MCKAY PCAJIbHO HaGJIIOI[aCMHMI/I XHUMHUYCCKHUMU
ABJICHUAMU U MPOLECCCAMU, ITPOUCXOAAINIUMU B MAKPO- U MUKPOMHPEC,

O00BACHATH ITPUYINHBI MHOFOO6paSI/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUA

HepBOHa‘laHbHLIe XUMHNYCCKUC ITOHATHUA

1.1

YucTtsle BemecTBa U cMecu. CrocoOsl pa3ieneHus cMeceit

1.2

ATOMBI U MOJICKYIJIBI. Xumudeckue dieMeHThl. CHMBOJIBI XHUMHYECKHX

DJICMCHTOB. HpOCTI:Ie " CJIOJKHBIC BEIICCTBA.

1.3

XuMu4YecKas q)OpMy.]'Ia. BaneHTHOCTP aTOMOB XHMMHYECKHMX JJIEMEHTOB.

CreneHp OKHUCIECHUI

1.4

3aK0oH IIOCTOSHCTBA cocTtaBa BemiecTB. OTHOCHUTENIBHAs aTOMHAs Macca.
OtHOCHUTENbHAS MOJICKYJIApHAadg Macca. MaccoBas g0 XUMHYECKOTO AJIeMEHTa

B COCAMHCHUU

1.5

KonuyectBo BemectBa. Moabs. Mossipaast Mmacca. MomsipHblii 00BEM Ta30B.

BzanMocBs3n KOJINMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

duznyecKkue U XUMUUYECKHE SBJICHHSA. XHUMHUYECKas peaknusa nu eé IMPU3HAKH.

3akoH COXpPaHCHHSA MACCHI BCIIECCTB. XuMH4yecKue YpaBHCHUA

Ilepnonnueckuit 3akoH u Ilepuogudeckas cucreMa XMMHYECKUX DJIEMEHTOB

.. Menneneea. CTpoeHHe aTOMOB

2.1

[lepuonuueckuii 3akoH. [lepuomnueckass cucremMa XHUMHUYECKUX 3JIEMEHTOB
.. Menneneesa. Ilepuonel u rpymnmbl. @U3NYECKU CMBICI HOPSAIKOBOTO

HOMEpa, HOMEPOB MepHOJa U IPYIIIbI AIEMEHTa

2.2

CTpOCHI/IC atoMoB. COCTaB aTOMHBIX AAECP. H30TO0MmEL 3J'ICKTpOHBI. CTpOCHI/Ie
SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHUX DJISMEHTOB

[Tepuonuueckoit cucremsl J[.1. Menaeneena
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NEepUOJIOB, Kajus, KaiublMg (paguyca aTOMOB, 3JEKTPOOTPULATEIBHOCTH,
METANINYECKUX M HEMETAJNIMYECKUX CBOWCTB) M HUX COCIWHEHUH B
COOTBETCTBUU C IIOJIOKEHHEM DJIEMEHTOB B Ilepuonuueckoir cucreme Hu

CTPOCHHUEM UX aTOMOB

CrpoeHue BeniecTBa




3.1

Xumnueckass cBsizb. KoBasieHTHas (moJjsipHass M HEMOJIIPHAsi) CBS3b.
DJIeKTPOOTPULIATENILHOCTh ~ XMUMHMUYECKUX  3leMeHTOB. MoOHHas  CBs3b.

Mertannuueckas CBI3b

3.2

Tunsl KpHUCTAUIMYECKUX PEIIETOK (aTOMHas, HMOHHAs, MeTajuIndyeckas),
3aBUCUMOCTBb CBOMCTB BEILIECTBA OT THUIIA KPUCTALNIMYECKON PEIIETKH U BHIA

XUMHUYECKON CBI3U

Baxwueiine mnpeacTaBuTeaM HEOpPraHMYecKux BemlecTB. Hemeramnsl U ux

COCIHUHCHMUS. MeTamasl 1 uX COCIUHCHUA

4.1

Knaccudukanus v HOMEHKJIATypa HEOPraHMYCCKUX COCIMHEHHIA: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCIIOTHEIE, amoTepHBbIC) u
Hecoseo0pa3yoIue, OCHOBaHMN (IIEIOYM M HEPACTBOPHMBIC OCHOBAHUSA);
KUCIIOT (KHCTIOPOJACOAepKaIe ¥ OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJieH (CPETHUX U KUCIIBIX)

4.2

Ou3nM4ecKue M XUMHYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/1a, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriaepoaa, KpeMHUS
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duzndeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJlud, Maravisd U KaJlblius, aJJFOMHUHUS, KCIIC3a. SJ'ICKTpOXI/IMI/I‘-ICCKI/Iﬁ

PAI HAIIPSIKEHUN METaJUIOB

4.4

du3nyeckue U XUMHUYECKHUE CBOMCTBA BOOOPOJAHBIX COCI[I/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPOIa, CEPOBOIOPOJIA, AMMHAKA

4.5

duznyueckre U XMMHUYECKUE CBOMCTBA OKCHAOB HemeTayioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [loxyyenue

OKCHJOB HCEMCTAJIJIOB

4.6

Xumnueckue coiictBa okcuaoB: MetaiwioB [A-IIIA rpynn, umuka, menu(Il) un

skenesa(ll, 110). [Tonyuenue okcuaI0B METAIOB

4.7

XUMHYeCcKHe CBOMCTBA OCHOBAaHUM U aM()OTEPHBIX THAPOKCUAOB (HA MpUMEpe
TUAPOKCUIOB QIIOMHUHHUA, Kejie3a, IuHKa). [losydyeHue ocHOBaHMI U

aM(OTEePHBIX THIPOKCUIOB

4.8

OO01re XMMHUYECKHE CBOMCTBA KUCIOT: XJIOPOBOJIOPOIHON, CEPOBOIOPOIHOM,
CEPHHCTOMH, CepHOil, a30THOH, (hochopHO, KpeMHHEBOH, yroiabHONH. Ocolble
XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpPHOM U a30THOW KHUCIOT.

[TonydyeHue KuCiIoT

4.9

OO61mue xuMHUYeCKHe CBOMCTBa cpeiHuX coneil. [lonyuenue coneit




4.10

[Tonyyenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa,

YIJICKHCIIOTO Ir'a3a B J'Ia60paTOpI/II/I

4.11

[ToryueHne aMMuaka, CEpHOM U a30THOM KUCJIOT B IPOMBINUIEHHOCTH. O011ue

CIIOCOOBI IMMOJIYYCHHA MCTAJIJIOB

4.12

I'eneTnyeckas CBs3b MECKAY KiIaCCaMU HECOPTraHUYCCKUX COCJIMHECHU I

XUMUYECKUE PEAKIUU

5.1

Knaccudukanns XuMHYECKUX peakuil Mo pa3InyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B PEAKIUHU BEMIECTB, MO TEIIoBOMY 3(]dekrty, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX JICMCHTOB

5.2

TermnoBoit ApPeKT XMMHUYECKOH peakluu, TEePMOXUMHUYECKHE YpaBHEHHS.

DK30- U SHAOTCPMHUYCCKUC PCAKIINH. TepMOXI/IMI/I‘leCKHe YpaBHCHUA
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OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAHOBUTEH.
[Tpomieccbl  OKMCIIEHUSI M BOCCTAHOBJECHMSA.  ODJIEKTPOHHBIA  OajaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM peakunun
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Teopus 2JIEKTPOIUTHYECKON AUccoManuid. KaTHOHbI, aHMOHBL. DJIEKTPOIUTHI

N HEOJICKTPOJHUTEI. CuibHbBIE U cl1a0bIe OJICKTPOJIUTEL. CreneHb Jucconuanmnu

5.5

Peakuuu noHHOTO obMeHa. YcinoBus IMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTO 06MeHa,

MOJIHBIE U COKPALIEHHBIC HOHHBIE YPaBHEHHsI peaKui

XuUMHS ¥ OKpyXKarolas cpeaa

6.1

BemectBa M martepuanbl B MOBCEIHEBHOM JKM3HM YesioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB W XMMHYECKUX PEaKIui B jJabopaTopuu U OBITY.

HepBas[ ImoMomp MMpu XUMHUYCCKUX OKOrax U OTpaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYy’Karolieil cpeabl (KUCIOTHBIE —TOXK[IH,
3arpsi3HEHUE TOYBBI, BO3yXa U BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS
[IpenenpHas monmyctumas konmeHTpanus BemiecTB (IIJIK). Pomp xumuum B
pEIICHUU DKOJIOTHYECKUX TpoOieM. YCWICHHEe MapHUKOBOro 3d¢¢ekTa,

pas3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, azoTa, hocdopa, yriaepoaa, KpEMHHUS U UX COCTUHEHUN B
OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH W CEJIbCKOM Xo3siictBe. [Ipumenenue
METAJJIOB U CIUIABOB (CTallb, YyTyH, IIOPATIOMHHHMA, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coeAHeHuH. [[oHsITHE 0 KOPPO3HK METAIIJIOB, OCHOBHBIC

CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

ITpuposHblE HMCTOYHUKU YIJIEBOJAOPOJOB (yroyib, HNPUPOJHBIA Tra3, HE(Th),

MPOIYKTHI UX TiepepadoTku (OEH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH




HepBOHa‘-IaJIbHBIe MOHATHSL 00 OPraHM4YCCKUX BCHICCTBAX KAaK O COCIUMHCHUAX

yriepoaa (MeTaH, 9TaH, 3TUJICH, AICTHUJICH, 3TAHOJI, INTMICPHH, YKCYCHAA KI/ICJ'IOTa).

63 [TonsiTre 0 GMOTOrMYECKH BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yrieBoIax — i UX
POJIH B KU3HU YEIOBEKa
7 Pacuérsr:
7.1 o opmynamM XUMUYECKUX COETUHEHUN
7.2 Macchbl (MaccoBOi) 10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPAaBHEHUAM




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. Tabpuensn, O. C. Xumus. 8 kinacc : 6a30BbIi YPOBEHb : YUEOHUK IS
obmeoOpazoBarensubix opranusanmii / O. C. I'abpuenss, U. I'. Octpoymos, C. A.
CnanxoB. — Mocksa : [Ipocsemienue, 2025. — 208 ¢. — (PI'OC). — ISBN 978-5-
09-128642-7 .

2. Tabpuensu, O. C. Xumus. 9 knacc : 0a30BbIi ypOBEHbB : YYEOHUK IS
obmeoOpazoBarensubix opranusanuii / O. C. I'abpuenssa, U. I'. Octpoymos, C. A.
CnanxoB. — Mocksa : [Ipocsemienue, 2025. — 224 ¢. — (®I'OC). — ISBN 978-5-
09-128642-7

METOJUYECKUE MATEPUAJIBI VIS YYUTEJIA

1. Tabpuensn, O. C. Xumus. 8—9 knaccel : pabouas mporpaMma K IpeIMeTHON JIMHUN
yuebuukoB O. C. I'abpuensna, U. I'. Octpoymosna, C. A. Cnankosa / O. C.
labpuensin, U. I'. Octpoymos, C. A. CnaakoB. — Mocksa : [IpocBemenue, 2022. —
96 c. — ISBN 978-5-09-087342-0 .

2. Tabpuensn, O. C. Xumus. Ypoku xuMuu B 8 kiacce : meroauueckoe nocodue / O. C.
I'a6puensn, U. I'. Octpoymos, C. A. CnankoB. — Mocksa : [IpocBemenue, 2022, —
176 c. — ISBN 978-5-09-093395-7 .

3. Tabpuemnsn, O. C. Xumusa. Ypoku xumuu B 9 kiacce : meroandeckoe nocodue / O. C.
lNa6puensa, U. I'. Octpoymos, C. A. CnaakoB. — Mocksa : [IpocBemenue, 2022. —
208 c¢. — ISBN 978-5-09-093396-4 .

4. TabpuensH, O. C. Xumusa. HactonpHas KHUTa yauTens. 8 K1acc : METOUYECKOE
nocobue / O. C. I'abpuensn, U. I'. OctpoymoB. — Mockaa : [Ipoda, 2020. — 350 c.
— ISBN 978-5-358-03339-9 .

5. Tabpuensan, O. C. Xumusa. HacTtonpHas KkHUra yuurens. 9 kiacc : METOJAUYECKOE
nocobue / O. C. I'abpuensn, U. I'. OctpoymoB. — 3-e uz., nepepad. — Mockga :
Hpoda, 2020. — 350 c. — ISBN 978-5-358-03340-5 .

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. Poccuiickast 37€KTpOHHas IIKOJa : UHTEPAKTUBHBIE YPOKH 110 XUMUU : 8—9 Ki1acchl

[DnexTpoHHsbIi pecypc]. — Pexum nocrymna: https://resh.edu.rul, cBoGoAHBIT. —

(mata oOpamenus: 29.08.2026).
2. Enunas xomnexius nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB : XUMHUS [ DJICKTPOHHBIN

pecypc]. — Pexxum noctymna: http://school-collection.edu.rul, cBoGORHBIH. — (mara
oOpamenus: 29.08.2026).
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denepanbHbIA HEHTP HHHOPMATMOHHO-00Pa30BaTENIbHBIX PECYPCOB : XUMHUS : 89

KJIacChl [ DNEKTPOHHBIN pecypc]. — Pexum gocryma: http://fcior.edu.rul, cBoGoHBIIL.

— (marta obpamenus: 29.08.2026).
WNudopmanmonnas cucrema «ExnHoe 0KHO 1ocTymna K 00pa3oBaTeIbHBIM pecypcam :

XUMHYecKoe o0pazoBaHue [DneKTpoHHbIH pecypc]. — Pexum

JOCTYTIA: |http://window.edu.ru|, cBOOOTHBIN. — (/aTa obpamenus: 29.08.2026).

®enepanbhblil mopran «Poccuiickoe odpazoBaHuey : Karajaor 00pa3oBaTeIbHbIX

PECypcoB 10 XUMHUH [ DIEKTPOHHBIN pecypc]|. — Pexum pocryna: Ihttp://www.edu.rul,

cBOOOIHBIN. — (nmata obpamenus: 29.08.2026).
WuTepuer-nopran «Xumus st BCeX» : ydeOHO-METOANYECKHUE MaTepualbl 110 Kypcy
I'. E. Pynsuruca [DnexktpoHHsli pecypc]. — Pexum

JOCTYTIA: |https://www.chemistry.ruL CBOOOIHBIN. — (nata oopamenus: 29.08.2026).
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