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HOACHUTEJIBHAS 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 HSBOJIIONMU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TI00aTbHBIX
po0JeM YCTOMYMBOTO PAa3BUTHS UYETOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOH,
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
IIOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEACTABICHUM
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 KOMIIETECHIIUN), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISt
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 MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioxkeHue 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
cBOKCTBa OKCUJIOB. [TomydeHne okCcuaoB.

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 IKCnepumenm:

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
pPacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM J0Jei
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/llaMH (HAaTpUeM U
KanblUueM) (BO3MOXXHO MCIOJIb30BAHME  BHJIEOMATEpPHANIOB), HCCIIEOBAaHUE
00pa31ioB HEOPraHUYECKUX BELIECTB PA3TMUHbBIX KJIACCOB, HAOIIOICHUE 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.

[Tepuoanueckuit 3akoH. Ileprnoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. Kopotkomnepuonnas u nimuHHoniepuoaHas popmel [lepuonnueckoi
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
DU3UYECKUN CMBICI ITOPSAIAKOBOIO HOMEPA, HOMEPOB EPUOA U IPYIIIBI AJIEMEHTA.

Crpoenune 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 IIOJIOKEHHEM »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,
BBbIJICJICHUE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUTIOCTPUPYIOLMIUX 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 xapakTepucTtuka 3J1eMeHTOB VA-rpynmnbl. 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 MpUpPoje, PU3NUECKUEe U XUMUYECKHUE CBOWMCTBA. AJICOpOIHUSL.
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, OeNKax, 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 AKTHUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOrasa, IOJy4YEHUE,
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),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpoOIlecca TOPEHUS Keje3a B KUCIOPOJIe
(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-HPABCTBEHHBIMH 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 IIpOLIeCcCE ATON yUeOHOU NeATeNbHOCTH, TOTOBHOCTH OLICHUBATH 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
OpPUMEHEHUsT  NPEIMETHBIX 3HAaHWM 1O  XUMHHM, OCO3HAHHBIA  BBHIOOP
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
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJJIEMEHTa), XuMudeckas G(opMmysia U ypaBHEHUE
XUMHUYECKON 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 MTPEIOKEHHOM 3a/1a4u;

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 HEMOJIAPHASI KOBAJIEHTHAsI CBS3b, 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)», 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;

MPUMEHSTH OCHOBHBIE OTEPALIMU MBICIIUTEIILHOMN NESITEIbHOCTH — aHaJIN3 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 COEAMHEHUM, THUIl KPUCTAILUIMNYECKON
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
(aMMUaKa 1 yTJIEKUCIIOTO Ta3a);

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 KIIACC
KoandecTBo yacoB
Ne HaumenoBaHue pa3jiesioB u
KoHnTpoJbHbIe
n/n TeM MPOrpaMMbl Bcero
padoThI
Paspea 1. IlepBoHayanbHble XUMUYECKHE TOHATHSA
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5
' MPAKTUYECKOU JeATETbHOCTH
YyeJoBeKa
BemecTBa 1 xumMuaeckne
1.2 15 1
peaxkuuu
Hroro no pazneny 20

Pasznen 2. Baxxneilimue NMpeacTaBUTEC/IN HCOPraHNYEeCKUX BCIIECTB

Bosnyx. Kucnopon. [lonsatue

2.1 6
00 okcumax

9 Bonopoa. Ilonstue o 2

' KHUCJIOTaX U COJIAX

Bopna. PactBopel. Ilonstue

2.3 5 1
00 OCHOBaHMAX
OCHOBHBIE KJIaCCHI

24 HEOPraHUYECKUX 11 1

COeIMHEHUN

Hroro no pazgeny 30

IIpakTHyeckune
padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/bHbIC PeCypChI

https://m.edsoo.ru/YNVIX660G

https://m.edsoo.ru/ONNXR1VF0Q

https://m.edsoo.ru/DSBORTY30

https://m.edsoo.ru/5D61JZ6PS

https://m.edsoo.ru/M1315KJBM

https://m.edso0o0.ru/0TSASMOWT



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

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoaunyeckasi cucrema xumudeckux 31emeHToB I. U. MenaeneeBa. CTpoeHue aToMoB.

XumMuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE Pe€aKkIuu

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrtema

3.1 XHUMHUYECKHUX dJIeMEeHTOB JI.
N. Menpneneesa. CtpoeHue
aToma

XUMHYECKas CBA3b.
39 OKHUCIIUTEILHO-
' BOCCTAHOBUTEIbHBIE

peakuu
Hroro o pasaeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

68

https://m.edsoo.ru/TCBJBVWEFZ

https://m.edsoo.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo.ru/KQBD02J69



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

9 KIIACC

Ne
n/n

HaumeHoBaHue pa3/ieioB U TeM
MPOrpaMMbl

Paspnen 1. BemecTBo 1 XuMH4ecKHe peaKIuU

1.1

1.2

1.3

IToBTOpEeHue U yriayOieHue 3HaHUN
OCHOBHBIX pa3JiesioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTHU
XUMHUYECKUX PEaKIui
DNEeKTPOIUTHYECKAS JUCCOLUALIMS.
XHUMHYECKUE PEAKIMH B pacTBOpax

Hroro no pazneny

Paznen 2. HemeTajibl 1 UX COeAUHEHUSA

2.1

2.2

23

24

OO01mmas xapaKTepUCTHKa XUMUIECKUX
anemeHToB VIIA-rpynmnsl. ["anorenst

OOb1mas xapaKTepUCTHKa XUMUYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé
COCTMHEHUS

OO01mmas XxapaKTepUCTHKa XUMUIECKUX
anemMeHToB VA-rpynmsl. A3ot, hochop u
UX COCAMHEHUS

OO6mrast XxapaKTepUCTUKa XUMHUECKUX
anemeHToB [VA-rpynnsl. Yraepoa u
KPEMHUH U UX COSTUHEHUS

Htoro mo pazneny

Koan4yecTBo 4acoB

Beero KounTposbHbie

padoTbI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTnyeckue
padoTbI

JaekTpoHHbIe (U (PpoBbHIE)
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edsoo0.ru/EQETUT35Z

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo0.ru/KODURS0VV

https://m.edsoo0.ru/ZTN1F7001

https://m.edsoo.ru/P3IDHMFB09

https://m.eds00.ru/VOXDOUX2S

https://m.edsoo.ru/JPJ200VIX



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

Paznen 3. Mera/iibl 1 X COeJMHEHUSA
3.1 OO01IMe CBONMCTBA METAJLIIOB

3.2 Baxueiinme MeTaIUIBI M UX COSTUHEHUS
Hroro no pazneny

Paznen 4. Xumusi 1 okpykammas cpeiaa

41 BemectBa u Mmatepualibl B )KU3HU
) YeJoBeKa

Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[NPOITPAMME

16
20

68

https://m.edsoo.ru/GHV2L6NJS
https://m.edsoo.ru/EFKQW9HZI

https://m.edsoo.ru/TENBWEF7Y

https://m.edsoo.ru/FYSRY75R9



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




HNOYPOYHOE IIVTIAHUPOBAHHUE
8 KVIACC

Ne

n/n

Tema ypoka

[Ipenmet xumuu. Pons xumun B
YKU3HU yenoBeka. Tena u
BEILIECTBA

IlousTue o METOAaX IIO3HAaHUsA B
XUMHHN

[Tpaktuyeckas padora Ne 1
«IIpaBuna paboTsl B
1abopaTopuu U IPUEMBI
oOpamieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEMY

YucTele BEMIECTBA U CMECH.
Crioco0wI pazneneHus: cmecei

[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha
MpUMepe OYUCTKHU MOBAPEHHOU
COJIN)»

DU3nYECKUE U XUMUYECKHE
SABJICHUS. XUMUYECKAs pEaKIUsl.
IIpu3Haku u ycnosus
IIPOTEKAHUS XUMHUYECKHUX
peaKIuid.

Koan4yecTBo 4yacos

KonTtposbHbie

Bcero
padoThI

IIpakTHyeckue
pa6oThI

JlaTa
H3Y4YeHH S

DJIeKTpOHHBIe U poBbIE
o0pa3oBaTe/bHbIE PeCypPChI

https://m.edsoo.ru/L62DS2CZR

https://m.eds00.ru/9ZJAEW050

https://m.edsoo.ru/LSEW4353D

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

https://m.edsoo0.ru/K3LS5SMCRY

https://m.edsoo.ru/YZM8S6ATH



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
https://m.edsoo.ru/YZM8S6ATH

10

11

12

13

14

ATOMBI, MOJICKYJIbI 1 HOHBI.
CrpoeHue aToMma.

[TpocTeie U CIOKHBIE BEIIECTBA.
XUMHYECKUE TIEMEHThI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX
DIIEMEHTOB.

OTHOCUTEIbHAA aTOMHAs Macca.

Xumudeckue GopMyIbI.
OTtHOCUTENbHAS MOJIEKYJISIpHAsT
Mmacca

3aKOH IMOCTOSHCTBA COCTaBa
BelleCTB. BaleHTHOCTh aTOMOB
XUMHNUYCCKHX 3JICMCHTOB.

Ompenenenne BaJICHTHOCTH
aTOMOB XMMHUYECKUX DJICMEHTOB
1o hopMynaM UX COSITUHEHHHA.
CocraBnenue popmyi
BEILIECTBA, UCXOS U3
BAJICHTHOCTH aTOMOB
XUMHUYECKUX COCTMHECHUI.

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUHU

ATOMHO-MOJIEKYJISIPHOE YUEHHE.

3aK0oH COXpaHEHHUs MacChl
BCIIECTB.

M. B. JIOMOHOCOB — y4€HBIN-
sHukIoneauct. O0o0Ienne n
CHCTEeMAaTH3aIus 3HaHUH

https://m.edsoo.ru/BLS04WTBS

https://m.edsoo.ru/DXJBSTJ95

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo0.ru/GHVS58QOMVE

https://m.edsoo.ru/IMOBJ30QZ5

https://m.edsoo.ru/PIWARH3AB



https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/P1WARH3AB

15

16

17

18

19

20

21

22

23

XVAMHYECKUE YPABHEHUS

Krnaccudukamnus XuMrU4ecKux
peakuuii (CoeTUHEeHHUS,
pa3IoKeHus, 3aMEIICHHUS,
oOmMeHa)

KonnuectBo BemecTBa. MoJib.
MounspHas macca

BrruuciieHust KoJimuecTsna,
MaccChl BEIIECTBA 110
YpaBHEHHUSIM XHMHYECKHX
peakuuii

O0o001IeHrEe U CUCTEMATH3 AU
3HaHHUHI

KonTponbhas pabora Nel o
TeMe «BemecTBa 1 XUMHUYECKUE
peakuum»

Boznyx — cmecsk razos. CoctaB
Bo3ayxa. Kucnmopog — anemeHT
1 mipocTtoe BemiecTBo. O30H

dusznyeckre 1 XUMHUECKHE
CBOCTBA KHCIOpOaa (peaKiuu
okucieHus, ropenue). [lonsarue
00 okcHuaax

CriocoObI moryueHust
KHCJIOPO/a B 1a00OpaTopuu U
MPOMBIIUICHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/N6DVNJIK QS5

https://m.edso0.ru/368UNL5Y?2

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L48O7LAGB

https://m.edsoo.ru/ON62SNERU

https://m.edso00.ru/XONONRN 1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD



https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

24

25

26

27

28

29

30

31

TennoBoit a3 pexT xumuueckoi
peakuuu, MOHATUE O
TEPMOXUMHYECKOM YpaBHEHUH,
9K30- U S3HJOTEPMUYECKUX
peaxIusx

Tomnuso (HedTh, yroiap u
MeTaH). 3arpsi3HEHUE BO3yXa,
CTIOCOOBI €ro Mpe0TBPAIIECHUS

[TpakTrueckas padora Ne 3 o
teMme «Ilonmydyenue u cobupanue
KHCJIOPO/JIa, U3YUYEHUE €TO
CBOKCTBY

Bonoponx — anemMeHT u mpocroe
BemecTBo. Haxoxnenue B
npupozae. dusnyeckue
CBOMCTBA.

XUMHYECKUE CBOMCTBA
Bojopoja. [Ipumenenue
Boopoa. CriocoObl MOTyUYeHUs
BOJIOpO/a B JIAOOPATOPHH.
[Tpaktuyeckas padora Ne 4 o
teme «Ilonmydyenue u cobupanue
BOJIOPO/Ia, U3yUEHHUE €T0
CBOMCTB»

Mounsipablii 00BEM ra3oB. 3aKOH
ABorajipo

Boruncnenus o0bpéma,
KOJIMYECTBA BEIIECTBA ra3a Mo

https://m.edsoo.ru/PNMKJZHKX

https:/m.edsoo.ru/USNYSUUW2

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

https://m.edsoo.ru/WD392ACWB

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

https://m.edsoo.ru/SS3IWAX33K

https://m.edsoo0.ru/M3KSO1QDQ

https://m.edsoo.ru/MXGOY304M



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M

32

33

34

35

36

37

38

39

40

41

€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIH 00BEMY

Brruucienus o0bEMOB ra3os IO
YPaBHEHHUIO pEaKI[MU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIICHUI
ra3oB

dusndueckre U XUMHUIECKUE
CBOIICTBA BOJBI

Boga kxak pacTBopUTeIb.
Hacepitiennbie 1 HEHACHIIICHHBIE
PacTBOPBHIL.

MaccoBas 10115 BeliecTBa B
pacTBope

[IpakTnueckas pabora Ne 5 o
teme «IIpurorosnenue
pacTBOPOB C ONPEAEIEHHON
MAacCCOBOM J0JIEd pacTBOPEHHOTO
BELIECTBA»

TlousaTHe 0 KHCIIOTaX U COISIX

CocraB ocHoBanui. [Torsitue 00
WHANKATOpax

Kontponbnas pabota Ne2 mo
teme «Kucnopoa. Bogopos.
Boxa»

OKcHABI: COCTaB,
KJ1accuguKaims, HOMEHKJIaTypa
[TorydyeHne u XUMHUYIECKHE
CBOMCTBA KUCIIOTHEIX,

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

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

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/COTO9UCIP

https://m.edsoo.ru/ WXUKPAUOA

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo0.ru/IM7935DRY

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

https://m.edsoo0.ru/8JAZ9Y WS2



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
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43

44

45

46

47

48

49

50

OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

OcHOBaHUA: COCTaB,
kiaccuukanys, HOMCHKIIATYpa

[Tonyuenne n XuMUYIECKHE
CBOMCTBA OCHOBAaHUIA

Kucnorsr: COCTaB,
KJ'IaCCI/I(bI/IKaI_[I/IH, HOMCHKJIATYpa

[Tonydyenue n xuMuuecKue
CBOMCTBA KUCIIOT

Conu (cpenuue):
HOMEHKJIaTypa, CIOCOObI
MOJTYyYEHUS, XUMUYECKHUE
CBOMCTBa

[TpakTuyeckast padota Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3aga4 mo teme «OCHOBHBIE
KJIaCChI HEOPTaHUUECKIX
COECIMHEHUIN

I'eneTnueckas cBsA3b MEKIY
KJIaCCaMHU HEOPraHUYECKUX
COCIUHEHNN

O0006I11IeHNE U CHCTEMATHU3AIHS
3HAHUHI

Konrtponsnas padota Ne3 no
TeMe "OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHHI"

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

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

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
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

51

52

53

54

55

56

57

58

[IepBbIe ONBITKH
KJ1acCH(PUKANY XUMHYECKUX
anemeHToB. [IondaTue o rpynmnax
CXOIHBIX 2JIEMEHTOB

[Tepronuueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMUYECKUX djiemeHToB 1. 1.
Menaeneera

Crpoenune atomoB. CocTaB
aTOMHBIX sifep. M3oTornbl

CrpoeHue 371eKTPOHHBIX
000JI04EK aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucrems /1. U.
Meunpeneena

Crpykrypa [lepuoandeckoit
CHCTEMbI XUMHYECKHX
aneMmenToB JI. 1. Menaeneena.
[Teproapl, TpynIbI, MOATPYTIIIBI
XapaKkTepucTUKa XUMHIECKOTO
3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B
Ilepuonnueckoii cucreme /[I. U.
Menpeneena

3nauenue [leproguyeckoro
3aKOHA JJI Pa3BUTHS HAYKU U
npaktuku. [. . Mennenee —
YYEHBIM, IEAaror U rpaXKJaHuH
PeseprubIil ypok. O60011eHIE 1
cUCTEeMaTH3aIlus 3HAHUH /

https://m.edsoo.ru/COV3ICC214

https://m.edsoo.ru/X9F1NR3US8

https://m.edsoo.ru/IMUDOMRSH

https://m.eds00.ru/T9SYNVEB2

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEOOP

https://m.edsoo.ru/ZCQTRPO8Y



https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
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60

61

62

63
64

65

66

67

68

Bcepoccniickas mpoBepodHas
pabota

Konrponsnas padora Ne4 o
teme «CTpoeHue aToma.
Xumuueckas CBs3by /
Bcepoccniickas mpoBepodHas
pabora
DIEeKTPOOTPULIATETBHOCTD
aTOMOB XMMUYECKHX 3JIEMEHTOB

KoBasienTHas HenossipHas
XUMUYECKas CBSA3b

KoBanentHas noJrsipHasd
XUMHNYCCKas CBA3b

HNouHasg xuMmudeckas CBA3b
CreneHp OKUCICHUSA

OKHCIIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKITUU
OKHCIIATEIA U BOCCTAaHOBUTEIN
PesepBHelii ypok. O600ICHHE U
cHCTEMAaTH3aLMs 3HAHUH I10
teme «CTpoeHue aToma.
XuMHrUecKasi CBI3bY

PesepBHelit ypok. O000ICHHE 1
cucTeMaTH3aIMs 3HaHUi

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS

https://m.edsoo.ru/9Y VR3FUXI

https://m.edsoo.ru/EOL3MT2AE

https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/RA6CVXM66

https://m.edsoo.ru/ZXNCA7DOZ

https://m.edsoo.ru/QPS46Z5PU

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

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



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KIIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema
XUMHUYECKUX 35ieMeHTOB [[. 1.
Mengeneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX
MIEPUOJ0B

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHWYECKUX BEIIECTB

Buapl xumuyeckoii cBsA3U U
THUIIBI KPUCTATUIMYECKHUX
pemETOK

KonTtponsnas padora Nel mo
teMe «IloBTOpeHue u
yriay0JieHue 3HaHUI OCHOBHBIX
pa3aesoB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux
peaKkuui 1o pa3InYHbIM

IpU3HAKaM

[TonsiTHEe O CKOPOCTH
XUMHYECKOU PEaKIUH.

Koaun4decTBo 4acos

Bcero

KontpoabHbie
padoTsbI

IIpakTnyeckue
padoThI

Jlara
U3ydeHusl

JJIeKTPOHHBIE HU(PPOBBIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo0.ru/ WTOIWRA2Q

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X8ZN212

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

https://m.edso0o0.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

10

11

12

13

14

15

IToHsITHE O TOMOTEHHBIX 1
TCTCPOIrCHHBIX pCaKIUAX

IlonsiTHE O XUMHUYECKOM
paBHOBecuH. PaKTOpHI,
BIIMSIOLINE HA CKOPOCTh
XUMUYECKON PEaKInU 1
MIOJIOKEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIINTENRHO-
BOCCTAHOBUTEJILHBIC PEAKITUU

Teopus 3NEKTPOIUTUYECKOIN
nuccornuanuu. CUIbHBIE U
cia0bIe DIEKTPOIIUTHI

HNounHble ypaBHEHUS peakinid

XUMHYEeCKHE CBOMCTBA KUCIOT
1 OCHOBAHUM B CBETE
MpeJiCTaBIeHUI 00
AJIEKTPOJIUTHYECKOM
JMCCOITHAITNH

XUMHYECKHE CBOMCTBA COJICH B
CBETE MpeCTaBICHUN 00
AIIEKTPOJIUTUUECKOM
JMCCOITHAITNH

[TonaTue o runponuse conen

O000111eHHE U CUCTEMATU3ALMS
3HaHUHI

https://m.edsoo.ru/H4FH7NZNM

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

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

https://m.edsoo.ru/VN2SBINIR

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

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

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

16

17

18

19

20

21

22

23

[TpakTrueckast padorta Ne 1.
«Pemienue
HKCIEPUMEHTAIBHBIX 33724

Kontponbhas pabora Ne2 o
TeMe «DIIEKTPOIUTHYECKAs
Juccoruranys. XuMHYECKHe
pEeaKIK B paCTBOPaAX»

OO01mas xapakTepuCTHKA
rajoreHoB. XMMHYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa

Xnoposogopoa. CosnsHast
KHCJI0Ta, XUMHNYCCKUC
CBOWCTBA, MOJTyYCHHE,
NpUMEHECHUE

[TpaxTrueckas padora Ne 2 o
teMe «lloydenue conssHON
KHCJIOTBI, U3y4YeHue eé
CBOMCTB»

Berauciienus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLIUH, eCIIU
OJIMH U3 PEarceHTOB /1aH B
U30BITKE

OO61as xapakTepuCTHKa
aneMeHToB VIA-rpynmsl

AnoTponHbie MOILI/I(bI/IKaLII/II/I
cepel. HaxoxaeHue cepel U €€
COCIMHEHUH B IPUPOJE.
XHWMHYECKUE CBOMCTBA CEPBI

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

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

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

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

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO



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
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

25

26

27

28

29

30

CepoBo0opoa, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IG U XUMHWYCCKUC
CBOICTBa

Oxkcuabl cepol. CepHas

KHCIJIOTa, GU3HUECKUE U
XUMHYECKHE CBOMCTBA,

MpUMEHEHUE

XUMUYECKUE PeaKIInH,
JeKalue B OCHOBE
MIPOMBIIIUIEHHOTO CTI0Cc00a
MOJTyYEHUS] CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHUE
OKpY’Karomieu cpebl
COEIMHEHUSIMU CEePbI
Brruncinenue MmaccoBoy 10U
BBIXO/Ia IPOJIYKTA PEAKIIUU
OO01mas xapakTepUCTHKA
37eMeHTOB VA-rpynimsl. A30T,
pacnpocTpaHeHue B IPUPOJE,
¢du3nUecKkre 1 XUMHYECKUE
CBOICTBa

AMMUak, ero puznueckue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHHUE U IPUMEHEHHE
[IpakTudeckas padora Ne 3 mo

TEMC «HonyquI/Ie aMMUJakKka,
HU3Yy4YCHUEC CTO CBOMCTB»

https://m.edsoo.ru/ECGX2B40W

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

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186 WN

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

32

33

34

35

36

37

38

A30THas KHCloTa, eé
(1)I/ISI/I‘~ICCKI/IC U XUMHUYCCKHUEC
CBOMCTBaA

Hcnonb30BaHre HUTPATOB U
COJIE aMMOHMSI B KaUECTBE
MUHEPAJIBHBIX Y0OPEHHIHA.
XUMHUYECKOE 3arpsAI3HEHNE
OKpY’KaroIieu cpeibl
COEMHEHUsIMU a30Ta
®docdop. Oxcun pochopa (V)
u ¢pocdopHas KUcioTa,
¢du3nuecKkre 1 XUMUYECKHUE
CBOIICTBa, MOJIyYEeHHE
Hcnons3oBanue pochatos B
KaueCTBE MUHEPATBHBIX
ya00peHuid. 3arpsi3HEHIE
NpUPOAHOH cpenbl pocdaramu
Yrnepos, pacupocTpaHeHue B
npupoje, Gu3nIecKue u
XMMHYECKHE CBOMCTBA
Oxkcuabl yraepoja, ux
buznyeckre u XUMUYECKUe
CBOMCTBA. DKOJIOTMYECKHE
po0JIEMBbI, CBSI3aHHBIE C
okcuaoM yriaepoaa (IV)
YronpHas KACIOTa U €€ COMU

ITpaktrueckas padota Ne 4 o
teme "llonydyeHue yriaekuciaoro

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edso0o0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHD6IPA

https://m.edsoo.ru/G2HZXQGCS



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
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

39

40

41

42

43

44

45

ra3za. KauecrBenHas peakuus
Ha KapOoHaT-nOH"

[lepBoHavabHBIE TOHATHS 00
OpraHMYECKHX BEIIECTBaX Kak
0 COEAMHEHHUSAX YIiiepoaa

[TpaxTrueckas padora Ne 5.
Pemenue skcriepruMeHTaIbHbIX
3aj7a4 1o Teme «Baxkueiimme
HEMETAJIBI M UX COCAUHCHUS

Kpemuuii u ero coeguHeHus

KonTtponsnas padora Ne3 mo
TeMe «BaxxHelnme HeMeTaJuIbl
U UX COCOUHEHUS

OO61mas xapakTepuCTHKa
XUMHUYECKHX AJIEMECHTOB —
MeTauI0B. MeTayuinaeckas
CBSI3b M METaJTINYeCKas
KpUCTaJUTHYECKas peméTka.
dusndeckue CBONCTBA
METaJJIOB

XHUMHUYECKUE CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMHUYECKHUM s
HaIpsHKEHUN METaJUIOB

O61me crocoOb! MoTydYeHust
MeTauioB. CIjiaBbl.
Bbruucnienus no ypaBHeHUsIM
XUMUYECKHUX PEaKLIUH, eCIIn

https://m.edso00.ru/30TIZ109Z

https://m.edsoo0.ru/O7E8D0OD77Z

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

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo. 1w/ XK1GYPCOI

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
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52

53

54

55

56

57

58

59

OJIMH U3 PEareHTOB COACPKHUT
IpUMeECH

[ToHATHE O KOPPO3UU METAILIIOB
[Ienounble MeTaIbI

Oxcuapl ¥ TUIPOKCHUIBI HATPUS
U KaJns

[IIenouno3eMeabHBIE METAIbI
— KaJIbLIUHA 1 MarHui

Baxueinme coenuHeHNA
KaJIbLys

O000111eHHE U CUCTEMATU3ALMS
3HaHUHI

JKécTkocTh BOABI M CIOCOOBI €€
yCTpaHEHUS

[TpakTtuueckas padora Ne 6 o
TeMme "JKECTKOCTH BOIBI U
METO/IbI €€ yCTpaHeHUs "

AJIIOMUAHAHT

AmdoTepHbIe CBOICTBA OKCHIA
Y THJIPOKCHIA

Keneso

OKCuIbl, THIPOKCUIBI M COJTH
xemnesa (II) u xeneza (I11)
OO000I1IeHHE ¥ CUCTEMATH3aIIUS
3HAHUI

[IpaxTuyeckas pabora Ne 7.
Pemenne SKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/4FIGDOWOW
https://m.edsoo.ru/X1B4BPUW2

https://m.edsoo0.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDY0K6

https://m.edsoo.ru/CJIR96CMZA

https://m.eds00.1u/O5SPXGGIBE

https://m.edsoo.ru/ WFMBFTTTP

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

https://m.edso0.ru/9ZJ8RD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJRS5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo0.ru/ZN7G0QSMX



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
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
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62

63
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65

66

67

68

3aj1a4 110 Teme «Baxuenme
MCETAJIJIBI 1 UX COCAUHCHUS)

Borunicnenus no ypaBHEHUAM
XUMHUYECKHX peakLuil, eciu
OJIMH U3 pEareHToB J1aH B
M30BITKE U COAEPIKUT
npumecu. Berancienus
MaccOBOM J0JIH BBIXOJa
IIPOAYKTa peaklnuu
O0o001eHe u cucTeMaTU3alus
3HAHUHI

Kontponbnas padora Ne4 no
TeMe «BakHelme Metamisl U
UX COCMHEHUS»

BemecTBa u maTepuaisl B
MMOBCEHEBHOW KU3HU
YeJoBeKa

XUMUYeCcKOe 3arpsi3HeHne
OKpYKaroIlIei Cpeabl

Ponp xumuu B pemeHnn
HKOJIOTMYECKUX MPoOIeM
PeseprubIif ypok. O600611eHIE
Y CHUCTEMAaTHU3aLMs 3HAHUI
PesepBHeiit ypok. O600mIcHNE

U CUCTEMAaTHU3alMs 3HAaHUI

PesepBHbIii ypok. O60011eHIE
U cUCTeEMAaTu3alis 3HaHUI

https://m.edsoo.ru/AYD2HESITY

https://m.edsoo0.ru/B8T9VTKOP

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

https://m.edsoo.ru/OFI32JMTO

https://m.edso00.rTu/9ANGYEYOQI

https://m.edso0.ru/180Q203Y28

https://m.edsoo.ru/DT1IBAS5U4

https://m.edso0.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TJZG



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
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IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIACC

Konx
NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

IIo Teme: ((HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITIOHATHUA»

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TOHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAsT aTOMHAas U MOJEKYJspHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl JOJS XHUMHYECKOTO
dJIEMEHTa B COSAUHEHUH, MOJIIPHBIN 00BEM, XUMUYECKas peaKIfus,
KIacCUpUKAIMs ~ pPEakIHWid: peakluu COCAMHEHUS, PpeaKIuu
pa3JIOKEHUs, PEaKIMu 3aMEIICHHs, PEaKuh OOMEHa, 3K30- H
SHIOTEPMHUUYECKUE PEAKIIUHU, TETUIOBOM 3(P(HEKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAs KOHIIEHTPAIlKs) B paCTBOPE
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUNA U
MPUMEHSTDH 3TH MOHATHUS IPU OIUCAHUU BEIIECTB U UX MTPEBPAILICHUI
HCIIONIb30BaTh XUMHUYECKYIO CUMBOIIUMKY JUIsl COCTaBIEHUS (popmym
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICJ 3aKOHOB COXpPAHEHHsS MacChl BEIICCTB,
MOCTOSTHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO YYEHHsI, 3aKOHa
ABoraapo

OMpENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B  OMHApHBIX
COENHEHUIX

KJIACCU(PUIIUPOBATh XUMHUYECKHE PEAKIHH (M0 YUCITY W COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TETIOBOMY 3P (HEKTY)
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O U MOJISIPDHYIO MaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTa 1Mo (Gopmyie

COEMHEHUS,
BBIYHMCIISATH MACCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE

MPUMEHSTH €CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHUS — HAOTIO/ICHHE,
U3MEpPEHHE, MOJECIUPOBAHHE, OKCHEPUMEHT  (peajbHBId U

MBICIICHHBIN )
[To Teme: «BakHelme npeacTaBUTETN HEOPIraHUIECKHUX BEILIECTBY

pacCKpbeIBaTb CMBICII OCHOBHBLIX XHMHYECKUX TOHSTHM: OKCHJI,

KucJjora, OCHOBaHHUEC, COJIb

OTpeeIIATh MPUHAIIEKHOCTh BELIECTB K OMNPEENIEHHOMY Kiaccy

coelMHeHul 1o popMysaMm
KJIaccU(UIUPOBATh HEOPTaHUUECKUE BEILIECTBA

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BEILIECTB PA3JIMYHbBIX KJIACCOB, MOATBEPKAAs ONMCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOUIMX  XMMHYECKUX
peaxkuun

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOT'0 COCTaBa, BO3MOXHOCTH MPOTEKAHHUS XHUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

CIeA0BaTh IpPAaBWJIAM IIOJIb30BAHUA XUMHUYECKOM IIOCYIOM H
1a00paTOPHBEIM 000pPYJOBAaHUEM, a TaK)Ke MpaBHJIaM OOpaIleHHs C
BEILLECTBAMU B COOTBETCTBUU C HHCTPYKLUUSMM I10 BBITOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB I10 MOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOJA), IPUTOTOBICHHIO
pacTBOPOB C OIpPEACIEHHOM MacCOBOM JOJIed pPacTBOPEHHOTO
BEILECTBA, [UIAHUPOBATh U MPOBOAUTH XUMUYECKHUE DKCIIEPUMEHTHI
II0 PAaclO3HAaBAaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOILBIO

WHIUKATOPOB (JTakMyc, (heHoadTaIeuH, METHIIOPAHX U IPYTHE)
MIPOBOJIMTH PACUETHI TT0 YPABHCHHIO XUMUYCCKOM PEAKITUU

[Io teme: «llepuommueckuii 3axkoH u Ilepuonnueckas cucrema
xumudeckux syeMentoB J[. M. MenneneeBa. CtpoeHue aToMoB.

Xumudeckas cBiI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakurum»

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHUH: AApPO aToMa,

3J'IeI(Tp0HHBIfI clioit aToMa, aTOMHas Op6I/ITaJ'H:>, paauyc aroma,



3.2

33

34

3.5

3.6

3.7

9 KUIIACC

Kon
MpoBepPsSieMOro
pe3yJbTarTa

1

1.1

XUMUYECKasl CBsI3b, MOJIAPHAS W HETOJSIpHAs KOBAJEHTHAsl CBS3b,
AJIIEKTPOOTPHUIIATEIIBHOCTh, WMOHHAsI CBsI3b, WOH, KaTHOH, aHWOH,

CTCIICHb OKHCJICHUA
KHaCCHq)HIlHPOBaTb XUMHUYCCKUEC 3JICMCHTBI

OTHCHIBAThH M XapaKTepH30BaTh Ta0nuHyi0 hopmy llepuoamueckoit
CHUCTEMBl XMMHUYECKHUX JJIEMEHTOB: pPa3liM4aTh MOHITHS «IJIaBHAS
noarpynna (Arpynma)» u «moboynas mnoxarpynmna (brpymma)y,

«MaJbley» U «OOJIBIIHE) ICpUOabI

packpsiBaTh cMmbica Ilepuonnueckoro 3akona .M. Menpaeneena:
JEMOHCTPUPOBATh IOHUMaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XHMHYECKUX DJIEMEHTOB OT UX IIOJIOXKEHUS B

[lepuonnueckoii cucreme

COOTHOCUTH OOO3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOauIle
«Ilepuogmueckass  cucrema  XuMHYeckux — anmemeHToB ..
MenzeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsl supa, OOIee YHUCIo

QJICKTPOHOB U PACHPCACIICHUC UX 10 3JICKTPOHHBIM CJ'IO}IM)

onpeackitTb CTCIICHbL  OKHUCJICHHUA  3JICMCHTOB B 6I/IHapHI)IX

COCAMHCHUAX

OTpeeNATh BUJ XUMHUYECKOW CBA3U (KOBAJIEHTHAs W HOHHas) B

HCOPTaHNYCCKUX COCANMHCHUAX

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BeliecTBo 1 XUMHUYECKast peakuus»

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUECKHUX IIOHSATHH: pacTBOp,
JJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, HIEKTPOJIUTHYECKAs JUCCOLMALMS,
peaKIMyu MOHHOro 0OMeHa, KaTalu3aTop, XUMHUECKOE PaBHOBECHE,
oOpaTuMble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIHbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHCJIUTEID,
BOCCTAHOBUTEJIb, OKHUCJIEHHE M BOCCTAHOBJIEHHE, aJJIOTPOIMS,

aMm(oTepHOCTh, XHUMHUECKasi CBsI3b (KOBaJICHTHas, HOHHas,



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

MGT&J’IJ’IH‘I@CK&X), KpucCTallIn4eCKasa peméTKa, CIINIaBbI, CKOPOCTH

XMMHYECKOW peaKInu

HUIITIOCTPUPOBATh B3aNMMOCBA3b OCHOBHBIX XMMHUYCCKHX MOHATHH M

MMPUMCHATDH 3TH IIOHATHA IPHU OIMMMCAHUU BECUICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJIATh YPAaBHEHHUsI DJIEKTPOJIUTUYECKON JTUCCOLMALMU KHUCIIOT,
LICJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIE YPAaBHEHUS pEaKLUM

HOHHOI'0 0OMeHa

pacCKpbIBaTh CYIITHOCTH OKUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBIIECHUS 3JIEKTPOHHOTO 0anaHca ITHUX pPeaKIHii
MPOBOJIMTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

Ilo Temam: «Hemeraiipl U UX coeauHEHHs» U «MeTajibl U UX

COCOAUHCHUA»

XapaKkTepu3oBaTh  (OMHUCHIBATH) OOMME W  crenupuyecKkue
XUMHUYECKHE CBONCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAT
OMHCAaHWE TIPUMEpPaMH MOJIEKYJSIPHBIX ¥ HWOHHBIX YpaBHEHUI

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_lI/Iﬁ

COCTAaBJIATH YPABHCHHA peaKquI, IMOATBCPKAAIOIUX CYIIECTBOBAHUEC

T€HETHYCCKOH CBA3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH MMPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUSX

CIeAOBAaTh IPAaBWJIAM IIOJIb30BAHUA XUMHUYECKOM IIOCYIOM H
1a00paTOpHBIM 000pPYJOBAHUEM, a TAK)Ke MpaBHJIaM OOpallleHHs C
BEILECTBAMU B COOTBETCTBUU C HHCTPYKLUUSMU I10 BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOT O ra3a)

NPOBOJUTh PEaKIWH, MOJITBEPKAAIONINEC KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHI-,
Opomun, womun, kapOonat, docdar, cuauKar, Ccyiabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHUS, NOHbI U3YUYCHHBIX MCETAJIJIOB,

HNPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUYECKHUX BELIECTB
ITo Teme: «XuMus U OKpy’KaroIas cpeaar»

pacKpbIiBaTb CMBICIT OCHOBHBIX XHUMHUYCCKHX MOHSATHM: HI[K

BCIICCTBA; KOPPO3Usd MECTAJIJIOB



3.2

HpI/IMeHHTL OCHOBHBIC onepam/m MI)ICJ'II/ITGJ'II)HOI\/’I OCATCIIBHOCTU —
aHaJu3 W CHUHTE3, CpaBHEHHUE, OOOOIICHHE, CHCTEeMATH3AIIUIO,
BBISIBJICHUC HpI/IqI/IHHO-CJ'ICI[CTBeHHI)IX CBS[3CI7[ —  JJA I/I3y‘I€HI/I$[
CBOfICTB BCHICCTB U XHUMHYCCKUX peaKHHﬁ; eCTeCTBCHHOHay‘-IHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPECHHE, MOJCIIUPOBAHHE,

AKCIIEPUMEHT (peabHbIN U MBICIICHHBII)



HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii JJIeMEHT COACPKAHUSA

[lepBoHayabHBIE XUMUYECKUE TTOHATHS

[IpenmeT xumun. Posib XuMHUM B KM3HM 4Ye€JOBEKa. XUMUSA B CUCTEME HayK.
Tena m BemecTBa. PU3NYECKHE CBOMCTBA BEHIECTB. ArperaTHOE COCTOSTHHE

BC€IICCTB

Ilonsatue o METOJaX ITO3HAHUA B XMMHH. YucTeie B€IICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

ATOMBI U MOJICKYJIBI. Xumuueckne dJjieMeHTB. CHMBOJBI XHMHYECKHX

QJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IeKy.TISIpHOG YUCHUe

XumMuueckast q)OpMy.Ha. BaneHTHOCTE aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIIICCTB. OTtHOCHUTENBHAS aTOMHasa Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasa Macca. MaccoBas J0JI1  XHUMHYCCKOI'O

9JIECMEHTA B COCAUMHCHUU

KomnuecTBo BemecTa. Moisib. MoisipHast macca. B3auMocBsI3b KOJIMYECTBa,
Macchl W YHUCIIa CTPYKTYpPHBIX €IMHUI] BemiecTBa. Pacu€rel mo ¢opmynam

XUMHYECKUX COCIUHCHUNU

du3znuecKue U XUMHUYECKHUE SIBICHUSA. XUMHAYECKash peakuus U €€ IPU3HAKU.
3aKOH  COXpaHEHWsT  MacChl  BellecTB.  XHMMHUYECKUE  ypPaBHEHUS.
Knaccudukanus  XUMHUECKHMX  peakiuii  (COeIMHEHMs,  pa3jIoKeHus,

3aMelleHus, oOMeHa)

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TOCYAOH, ¢
npaBuIaMu paboThI B TaOOpaTOpHUH U MpuéMamMu oOpareHus ¢ 1abopaTopHbIM
o0opyioBaHMEM, HW3Y4YCHHE W OMNUCaHHE (U3UIECKUX CBOWCTB 0OpasIoB
HEOPTaHWYECKUX BEIIECTB, HaOmroJeHue (u3nyecknx (IJIaBJICHUE BOCKA,
TasiHKE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KUTICHUE U KOHJEHCALIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYM, NPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBIE MeJla C KHUCJIOTOW) SIBICHHWM, HAOJIOJCHHWE U OIHCaHUE
NPU3HAKOB TMPOTEKAHUA XUMHUYECKHUX peakiuil (pa3jokeHue caxapa,
B3aMIMOJICHCTBHE CEPHOW KHUCIOTBI C XJIOpUIOM Oapus, pasloKeHUE

ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C paCTBOPOM



2.1

2.2

23

24

2.5

2.6

2.7

2.8

com meau(1l), mzydenue crmocoOoB pazieneHus: CMecei (C TOMOIIBI0 MarHuTa,
(¢buapTpOBaHME, BBIMAPUBAHUEC, JUCTUIUIALNS, XpoMaTorpadus), MpoBeacHUE
OYNCTKH TIOBAPEHHOH CONIM, HAONIOJCHWE W ONHCAaHHE pPe3yJIbTaTOB
IPOBEICHUS OIBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacChl, CO3/1aHUE

MoJieJIel MOJIEKYJI (ILIapOCTEPKHEBBIX)
Baxuelime npeacTaBUTeNIn HEOPraHUYECKUX BELIECTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aneMeHT U MpocToe
BeniecTBo. HaxoxxaeHue Kuciaopoaa B MpUPOJE, PU3MUECKUE U XUMHUYCCKUC
cBoricTBa (peaknuu ropenus). Okcunbl. [Ipumenenne kucmopoaa. CrocoOs
NOJYYCHUsT KUCJIOpOAa B J1a0OpaTopud M MPOMBIIUICHHOCTH. KpyroBopoT

Kucaopoja B mpupojie. O30H — ay1oTporiHas MoauduKaius KUcIopoaa

TerioBoil 3dexT XuMUUecKoW peakiyH, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- U 3HJIOTEPMHUYECKUE peaklyu. TOIUIMBO: yroib U METaH. 3arps3HEeHHe

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO (P PEeKTa, pa3pylIeHHE 030HOBOTO CIIOS

Bomopon — snemeHT u npocroe BemiectBo. Haxoxxiaenne Bogopozia B Ipupose,
¢u3nYecKkre W XUMHYECKHE CBOWCTBA, NPHMEHEHHE, CIIOCOOBI IOTyYCHUS.

Kucnors! 1 conu
Mosipablii 00bE€M ra3oB. Pacuérhl Mo XMMUYECKUM ypaBHEHUAM

®dusznyeckue cBoiicTBa BoAbl. Boma kak pactBopuTeNnb. PacTBOpHI.
HacpbimienHble 1 HEeHACHIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BElIECTB B BOJE.
MaccoBast nons BemiecTBa B PACTBOpE. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanust. Pons pacTBOpoB B IpHpoOJe U B KU3HU yesoBeka. KpyroBopor
BOJIBl B IpHpoOJe. 3arps3HeHHE MpUPOAHbIX BojA. OxpaHa W OYHMCTKa
MIPUPOJTHBIX BOJI

Knaccudukanuss nHeopranuyeckux coemuHeHuit. Oxcuapl. Knaccudukanus
OKCHJIOB: coJieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbBIE) U
HecoseoOpasyromue. HomeHknaTypa okcuioB. @uU3MUECKUe M XUMHUECKUE

CBOIMCTBA OKCHJIOB. HOJ’Iy‘ICHI/Ie OKCHUI0B

OcHoBanusa. Krnaccudukanus ocHOBaHHM: METOYM W HEPACTBOPHMBIC
ocHoBaHus. Homenknatypa ocHoBanuii. @uznyeckue 1 XMMHUYECKHUE CBOMCTBA

ocHoBaHuil. [lomydyenne ocHOBaHMM
Kucnorel. Knaccudpukamus kucinor. Homenkiarypa kucinor. @usnueckue u
XUMHUYeCcKHe cBoMcTBa KmcioT. Pag axktuBHOocTm MetayuioB H.H. bekerona.

[Tonyuenue kucior



2.9

2.10

2.11

3.1

3.2

Comu. Homenkmnartypa coneil. @u3nueckne U XMMHYECKHE CBOMCTBA COJICH.

[Tonyuenue conei
I'eneTnueckas cBsA3b MEXKAY KilacCaMH HEOPraHUYECKUX COCUHEHHM

XUMHUECKUN HKCIEPUMEHT: KAueCTBEHHOE OIPEIEICHUE COIEPKAHUS
KHUCTIOpOJia B BO3MyXe, MOJIyYCHHUE, COOMpaHue, paclo3HaBaHUE U U3yUeHUE
CBOICTB KHCIIOPO/a, HAOIIO/ICHNE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM U
YCIJIOBUSI BOSHUKHOBEHHSI U MPEKPAIeHUs TOpeHus (Toxkapa), 03HAKOMIICHHE C
o0pa3llaMyd OKCHJIOB M OIHMCAaHHE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE,
pacro3HaBaHUE W W3YYCHHE CBOWCTB BOoOpojaa (TOpeHHUE), B3aUMOJICHCTBHE
BOJIOpOJIa c OKCHJIOM menu(Il) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOJIOICHUE OOPA3IOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCJIEIOBAaHUE OCOOCHHOCTEW pAcTBOPEHMSI BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C ONPEAECIEHHOW MACCOBOM
JIOJIEH pAcCTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOABI C METaJJIaMHU
(HaTpueM W KanbleM) (BO3MOXKHO HMCIOJIb30BaHUE BHICOMATEPUATIOB),
OmpeJieJIeHne PACTBOPOB KHUCIOT M IIEJIOYEH € IMOMOIIbI0 HHIUKATOPOB,
UCCJICIOBaHNE OOpPa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHUS OKpPAaCKH HHIMKATOPOB B PACTBOpPAaX KHUCIOT U
nienouei, n3yuenue Bianmozeiicteus okcuna meau(ll) ¢ pactBopom cepHoii
KHUCJIOTBL, KHCIIOT C METaJUlaMH, pEaklUMil HeUTpaau3aluu, IOoIyYeHue
HEpPacTBOPUMBIX OCHOBAaHMUM, BBITECHEHHWE OJHOrO0 MeTajla JPYyTUM U3
pacTBOpa COJIH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «Baxueniue

KJIaCChI HCOPraHNMYCCKUX COCI[PIHCHI/IfI))

[Tepnonnueckuii 3axoH u [leproandeckas CuCTEMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneea. CTpoeHrne aToMOB. XUMUYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIILHBIC PCAKIINN

[lepBble TMONBITKM KiIacCH(PUKALNK XUMUYECKHX 3JeMEeHTOB. [loHsTHE O
rpynnax CXOAHBIX JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METaLIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUIBI U TUAPOKCHUIBI

[lepuoguueckuii 3axoH. Ileprognueckas cucteMa XHMUYECKUX AHJIEMEHTOB
.. MengeneeBa. KoporkomepuogHas W JJIUHHONEpUOAHAs (POPMBI
ITeprionnueckoit cuctembl xumudeckux osnemMentoB J[.M. Menaeneena.
ITepronbl u rpynnbel. PU3UYECKUN CMBICI MOPSIKOBOTO HOMEpPAa, HOMEPOB

IIEPHO/1a U I'PYIIIBI JIEMEHTA
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Kon
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Crpoenue aromoB. CoctaB aTroMHBbIX saep. M3oTonsl. DnekTtponsl. CTpoeHne
JNEKTPOHHBIX 000J704YeK aToMOB TMepBbIX 20 XHUMHUYECKUX AIIEMEHTOB
[Tepnonnueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme .M. MeneneeBa

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHUYECKHX D3JIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPYINaM U IEPUOIAM.
3nauenue [leproanueckoro 3akoHa u [lepuoanueckoit CUCTEMbI XUMUUYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku U npaktuku. .M. MenzaeneeB — yuéHblii u
rpaxaaHuH

Xumuueckass cBs3b. KoBajeHTHass (TOJspHAsT W HEMOJSpHas) CBSA3b.

SHCKTPOOTpI/IHaTeHBHOCTI) XHMHYCSCKHMX 3JIeMEHTOB. VloHHAs CBA3b

Crenenb okuciacHuI. OKHCIUTEIFHOBOCCTAHOBUTEIBHBIE pPCaKkumru. HpOHGCCLI

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIIMTCIN U BOCCTAHOBUTEIIN

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE O0Opa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJECHUCTBHE TMIPOKCUAA LIMHKA C PACTBOPAMU KHUCIOT H
11EJI0YEH, IIPOBEICHHUE OIBITOB, WIIITIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaxunﬁ (FOpCHI/Ie, PCaKnun pa3jioKCHUs, COC)II/IHCHI/I}I)

IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA

BeniectBo 1 xumnueckast peakuusi. [loBropenue

Ilepuonnueckuii 3akoH. [lepuomumueckasi cucTeMa XUMHUYECKUX AJIEMEHTOB
H.N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOMOB, Kalusl, KaJbLHUSI H UX
COEJIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIEMEHTOB B llepmomgmueckoi

CUCTEMC U CTPOCHHUEM UX aTOMOB

CrtpoeHue BewiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBI KPUCTATIMYECKHX
PELETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
pPEeIETKN M BHJAa XMMUYECKOM cBs3u. Kiaccupukanus M HOMEHKIATypa
HEOPraHMYECKUX BEILECTB (MEXAyHapoaHas M TpUBHANIbHAsS). XHUMHUYECKHE
CBOMICTBAa BEILIECTB, OTHOCALIMXCSA K Pa3iIMYHBIM KJIAcCaM HEOPraHUYECKHX

COGHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPIraHUYUCCKUX BCHICCTB
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Knaccudukanys XuMu4ecKuX peaklui 1Mo pa3indHbIM IpU3HaKaM (10 YuCITy
M COCTaBy YYacTBYIOUIMX B PEAKIIMM BEIIECTB, MO TEIUIOBOMY 3(h(deKTy, 1o
N3MEHEHHIO CTETICHEH OKMCIIEHUS XUMHUYECKHX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
[0 YYacTMIO Karajau3aTopa). OK30- U DSHJIOTEPMHUYECKHE pEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XHUMHYCCKOM p€aKkunu

[Tonatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsaTue o
TOMOTEHHBIX UM TeTepOreHHbIX peakuusax. I[loHATHE O XHMHUYECKOM
paBHOBecuH. DakTOpHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW DPEaKUUH M

IMMOJIOKCHNEC XUMHUYICCKOI'O paBHOBCCHA

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OJCKTPOHHBIA  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (CoCTaBJIeHHE ypaBHEHHI
OKHUCJIUTCIIBHO-BOCCTAHOBHUTECIIbHBIX peaKuMﬁ C HCHOJIB30BAaHUEM METOHAAa

AJIIEKTPOHHOTO OajaHca

Teopus 37AEKTPOIUTUYECKON AUCCOLUAIIMN. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annoHbsl. MexaHu3M AUCCOLMALIMM BELECTB C PA3JIMYHbIMU BUIAMU
xuMu4eckou cBsi3u. Crenenb auccounannu. CUIbHbIEC U CIa0bIe JIEKTPOTHUTHIL.
Peaknyn noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS peaKIMii HOHHOTO OOMeHa,
MOJIHBIE M COKpAIEHHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBAa KHCIIOT,
OCHOBaHMH U CoONei B CBeTE€ MPEACTaBICHUM 00 3IIEKTPOIUTHIECCKON

JUucConuanuu. KaugectBeHHEIE pC€aKIu Ha NOHBI. ITousrue o TuapoImn3C coJieit

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAENSMHU KPHUCTaJUIMYECKUX
pemETOK HEOPraHMYECKUX BEIEeCTB — METANIOB M HeMeTaioB (rpadura u
ajMasa), CJIOKHBIX BEUIECTB (XJIOpHUJA HATpUsl); UCCIETOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW pEaKkIHH OT BO3ACHUCTBUS DPA3IUYHBIX (DAaKTOPOB;
UCCJIEIOBaHUE  3JIEKTPOIPOBOJAHOCTH  pPAacTBOPOB  BEIIECTB, IIpoliecca
JIUCCOIMALMMA  KHCIIOT, IIeJoued U coyied (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEIECHUE OIBITOB, WJUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs peakluii HOHHOTO 0OMeHa (0Opa3oBaHUE 0CaJKa, BBIICIICHUE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WIITIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuil (TOpeHHe, peakluy Pa3iokKeHUs, COSAMHECHHUS );
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C TIOMOIIBIO KadeCTBEHHBIX

peaKI_II/Iﬁ Ha MOHBbI; PpCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamns! n ux COCAUHECHUA

OO6mass xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,

XapakTepHble cTeneHu okucieHus. CrtpoeHue u (usnueckue CBOICTBa
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24

2.5

MPOCTHIX BEIIECTB — TAJION€HOB. XUMHUYECKHE CBOMCTBA HAa MPUMEpPE XJIopa
(B3aMMOJICHCTBHE C METaUIaMH, HEMETaIaMH, IIeJI0UYaMu). XIOPOBOAOPOI.
Consanas KHcCJIorTa, XHMHUYCCKHE CBOﬁCTBa, MOJIYUYCHHUEC, TPHUMCHCHHC.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HAa OpPraHu3M 4YeJjoBeKa. BakhHenmmue

XJIOPHUABI U UX HAXOXICHUC B IIPUPOJLC

OOmas xapaktepucThka 3eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue 1 pu3nueckue CBOMCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJAa W CEpbl. AJUIOTPONHBIE MOAUDUKAIUU
KHUCTIOpOoJia U cepbl. XUMHUYECKHe CBOMcTBa cepbl. CepoBOIOPOA, CTPOSHHE,
¢u3nveckne W XUMUYECKHe cBoWcTBAa. OKCHIBI CEPbl KaK TPEIACTABUTEIN
KHCJIOTHBIX OKCUIOB. CepHas KHCIIO0Ta, (PM3UYECKUE U XUMHUYECKUE CBOMCTBA
(o0mIue Kak MpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUIECKHe
peaxIym, JeKalye B OCHOBE MPOMBIIIICHHOTO CIIOc00a TMOTYYeHUsT CEPHOM
kucinoTel. [Ipumenenue. Comn cepHON KHCIIOTHI, KadeCTBEHHAs! PEaKIys Ha
cynbdar-noH. HaxoxmeHune cepbl U €€ COeqUHEHNH B IpUpoae. XUMUIECKOe
3arpsi3HEHUE OKPY’KaloMIel Cpeabl COSAMHEHUSIMHU CEPbl (KUCIOTHBIE JTOMKIH,

3arpsAi3HEHKE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 IPeI0TBPAICHUS

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHbIE CTENEHM OKHMCICHUA. A30T, pPACIpOCTpaHEHHE B
npupoze, pusnueckue u XuMuieckue cpoiictsa. KpyroBopot azora B mpupoe.
AmMMHMak, ero (Qu3MuecKue M XHUMHUYECKHE CBOMCTBA, TMOJIy4YE€HUE U
npumeHeHne. Coiau aMMOHUS, MX (pU3MUYECKHME M XMMHUYECKHE CBOMCTBA,
npumeHeHue. KauecTBeHHas peakilinsl Ha HOHbl aMMOHMSL. A30THAsI KUCIIOTa, €€
noJjiyuyeHue, pU3nyecKkue U XMMHUUeCKHe CBOMCcTBa (001I1e KaK IpecTaBUTeNs
KJacca KUCIOT M crnenuduyeckue). Vcnonap3oBaHue HUTPATOB M COJeH
aMMOHMSI B Kaue€CTBE MHUHEPAJIbHBIX yN0OpeHui. XUMHUYECKOoe 3arps3HeHHe
OKpY aroIle cpelibl COeINHEHUSIMHU a30Ta (KUCIOTHBIE T0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJJOEMOB)

®ocdop, amnorponHsie Mogudukayu pochopa, huzndeckre 1 XUMUIECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHast Kuciora, (UIUUYECKUE U
XMMHUYECKHE CBOWCTBa, mosydeHue. Mcmonb3oBanue ¢ocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpeHuit

OO6mas xapaktepuctuka 3JeMeHTOB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE CTENEHH OKHUCIEHHs. YTJIEepOoJ, aUIOTPOITHBIC

Moau(puKaMy, pacupocTpaHeHHue B Ipupoje, (U3MYecKue W XUMHYECKHe
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cBoricTBa. Ancopomusi. Kpyrosopot yriepoaa B mpuponae. OKCubl yriaepoa,
uX (PU3MYECKHe W XUMUYCCKUE CBOWCTBA, JICHCTBUE HA YKUBBIC OPTAHU3MBI,
MOJTyYeHUE ¥ TPUMECHEHHE. DKOJIOTHIECKUE MPOOIEMBI, CBSI3aHHBIC C OKCHIIOM
yraepona(lV); rumore3a rinodanbHOTO TOTEIUICHUS KJIMMATa; MapHUKOBBIN
addekr. YrompHas KHCIOTa W €€ COolM, WX (PU3NYECKUE M XUMHYCCKHC
CBOICTBa, MONy4YeHHE U MpuMeHeHne. KadecTBeHHas peakiusi Ha KapOoHAaT-
noHbl. Mcnonb30Banne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SIUCTBE

HepBOHaqaanHe IIOHATHS 00 OpraHM4YCCKUX BCIHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, OTHJICH, AlCTWICH, I3TAaHOJ, TIIHMOCPUH, YKCYCHasd
KI/ICJ'IOTa). Hx coctaB M XMMHYECKOE CTPOCHHUC. ITonsTHe 0 OHMOJOTMYECKH
BAXXHBIX BCHICCTBAX: XHUpaX, 6eJ'IKaX, Yri€BoJgax — WM HUX POJHU B KHU3HU
YCJIOBCKaA. MaTepI/IaJ'H)HOC CAVMHCTBO OPraHU4Y€CKUX U HCEOPTaHHUYCCKUX

COoeIUHEHNN

Kpemuwmii, ero ¢usnveckne W XUMHUYECKHE CBOWCTBA, IIOJyUYeHHE U
npumenenne. CoenuHeHUs] KpeMHUs B npupoje. OOmme mpencraBieHus: 00
okcuze kpeMuusA(IV) u kpemuueBoit kuciore. CUIMKaAThI, UX HUCIIOJIb30BAHNE
B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH. BakHeillme cTpouTenbHbIe
MaTepHualibl: KepaMHKa, CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [IpoGiemsl
0€3011aCHOr0 HMCIOJIb30BAaHUs CTPOUTEIBHBIX MAaTEpPHaJIOB B IMOBCEIHEBHOMH

KHN3HHU

XUMHUYECKUHN SKCIEPUMEHT: U3ydyeHUe 0oOpa3l0B HEOPraHMYECKUX BEILECTB,
CBOMCTB COJITHOM KHCJIOTHI; IPOBEJICHNE KAYECTBEHHBIX PEaKUA Ha XJIOPUL-
MOHbI M HaOJIOZEHHE MPHU3HAKOB HUX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢uznyeckre 1 XMMUYECKHE CBOWCTBA raJIOT€HOB U X COETMHEHUH (BO3MOMXKHO
UCIIOJIb30BaHUE BUIEOMATEPHANIOB); O3HAKOMJIEHHE C OOpas3lamMH XJOpPHUAOB
(raoreHuI0B); O3HAKOMJICHHE C O0pa3laMu cepbl U €€ COeIUHEHUSIMU
(BO3MOKHO HCTIOJIb30BaHUE BHCOMATEpUANIOB); HAOIIOIACHUE TIpolecca
o0yriMBaHus caxapa IMoJ JIeHCTBUEM KOHIECHTPHUPOBAHHOM CEPHOW KUCIIOTHI;
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIIOTHI, IPOBEACHUE
KayeCTBEHHON peakIuu Ha Ccyib(aT-uoH U HaOJoJeHHe Mpu3HaKa eé
HPOTEKAHUs; O3HAKOMJICHHE ¢ (PU3HMUECKUMHU CBOIICTBaMU a30Ta, (hocdopa 1 ux
COEMHEHUH (BO3MOXKHO MCIIOJIb30BaHME BHJIEOMAaTEPUANoOB), oOpa3laMu
a30THBIX U (HochHOpHBIX yI0OpeHHUit; MoydeHHE, COOUpaHKe, pacliO3HABaHKE
Y U3y4YCHHE CBOMCTB aMMHAKa; MPOBEJCHNE KAUYECTBEHHBIX PEAKLUI HAa MOH

aMmMoHMSIT U (ochaT-MOH M H3yuyeHUE TMPU3HAKOB HX MPOTEKAHUS,
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B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHIEOMATEPUAJIOB); M3YYEHHE MOJEIEeN KpUCTAIITUMYECKUX
pemi€Tok anmasza, rpaduta, (QyuiepeHa; O3HAKOMJIEHHE C IPOLIECCOM
aJcopOIMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
NPOTHBOTA3a; IMOJyuYeHHe, COOMpaHue, pacrlio3HaBaHUE W M3YyUYCHHE CBOWCTB
YIJIIEKUCIIOTO Ta3a; MpOBEJCHHE KayeCTBEHHBIX pEaKIMid Ha KapOoHAT- H
CUJIMKAT-UOHBl U M3y4YECHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHHE C
IPONYKIMEH CIMKATHOW IMPOMBILIJIEHHOCTH; PEILIEHUE SKCIEPUMEHTAIbHBIX

3aj7a4 no TeMe «BaxkHeilme HeMeTaJlIbl U UX COSTUHCHUSY
MeTamisl ¥ UX COCOAMHCHUA

OOmas XxapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosoxeHus B llepuogudeckoil cucrteMe XUMHUYECKHMX 3remeHToB JI.M.
Menneneesa u ctpoenus atomoB. CTpoeHHe MeTamuoB. Metamindeckas CBsI3b
U METAJJIMYECKasl KpHUCTaUIMYecKass pPEIETKA. DJIEKTPOXUMHMUECKUHA psf

HaIPSHKEHUH METaJUIOB

OusznuecKkue U XMMUYEeCKHe CBOWCTBA MeTayIoB. O0I1e criocoObl MOTyYeHUS
MeTauioB. [ToHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CriaBsl (cTajib, YyTr'yH, JIOPATIOMUHUAN, OPOH3a) U UX IPUMEHEHHE

B 6LITy " MIPOMBIIIJICHHOCTH

[enouynsle MeTaybl: MoNiokeHue B Ilepuoandeckoll cucteMe XUMHUYECKHX
snemeHTOB [[.. MenpeneeBa; CTpoeHUE UX aTOMOB; HAXOXIECHHUE B MPUPOJIE.
®dusnueckue 1 XUMHIECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiust). OKCcHbI
U TUAPOKCHIbI HATpUA W KaJus. HpI/IMeHCHI/Ie ISJIOYHBIX MECTAJIJIOB U HUX

COEIMHEHUI

IMenouno3eMenbHBIE METAZIBI MarHuii M KalbllMii: IIOJIOXKCHHE B
[lepnognueckoit cucremMe xumuueckux dieMmeHtoB J[.MI. Menneneesa;
CTPOEHUE MX aTOMOB; HaxO0xKJAeHUE B npupone. Pu3snyeckue U XUMHUUYECKUE
CBOMCTBA MarHusi M KaJbliugd. BakHeWIne COCIUHECHHS Kbl (OKCHUI,

TUAPOKCHU, conn). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHeHUs

AmromuHuit: nonoxkenue B [lepromudeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa; CTpOEHUE aToMa; HaxoXaeHWe B npupoje. dusnyeckue u
XUMHYECKHE CBOKMCTBa amoMUHUA. AMOTepHBIE CBOMCTBA OKCHIA U

TUAPOKCHIA AITFOMUHUS

Keneszo: nonoxenue B [lepuoanueckoi cucteMe XuMmudeckux anementon J1.1.

MeHnneneeBa; CTpOeHHE aToMa; HaxoxkJeHHe B mpupone. dusmdeckue u



3.7

4.1

42

43

XUMHUYECKHE CBOMCTBA jxene3a. Okcuabl, TUAPOKCUIBl U conu kenesa(ll) u

sxene3a(Ill), ux cocra, cBOMCTBA U MOTyUYEHUE

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMi METAJIJIOB H CIIJIABOB,
uX (U3NYECKUMHU CBOMCTBAMH;, M3YUYCHHE PE3yIhTaTOB KOPPO3UU METAIIOB
(BO3MOXHO HCTOJIb30BAHUE BUJIEOMATEpPHUAJIOB), 0COOCHHOCTEM
B3aUMOJICHCTBUSL OKCHJA Kalblldd U HATpUs C BOAOW (BO3MOXHO
HCIIOJIb30BAaHHUE BUJIEOMATEPHUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOUM BOJIBI;
mpolecca TOpPeHHsl Kelle3a B KHCIOpoje (BO3MOXHO HCIIOJNb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIMI Ha HOHBI
(Maraus, Kaublus, amoMuHHS, uHKa, xkene3a(ll) u xenesa(Ill), mexu(Il);
Ha0II0/IeHUE U OMMCAaHKE MPOLIECCOB OKpAIIMBAaHUS [IAMEHH HOHAMH HaTpPHS,
Kamus W Kadblus  (BO3MOXHO — HCMOJBb30BaHHE  BHAEOMATEpUAIIOB);
uccaeaoBaHue aM(OTEPHBIX CBOMCTB TMAPOKCHAA aTIOMHUHHS U THIPOKCHUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «BaxHelme MeTaibl

U UX COCIUHCHUI»
XuUMUs ¥ OKpyXKarolas cpeaa

Hosrie MaTepuajibl U TCXHOJIOTUH. BemecTBa u MaTepualibl B MOBCEIHEBHOM
JKU3HH YeJIoBeKa. XUMHS U 310pPOBbE. be3omnacHoe ucnoib30BaHUE BEIIECTB U
XUMHNYCCKUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmomMouib nNpu XUMHUYICCKUX OXKOIraX U

OTpaBJICHUSIX

OCHOBBI ~ JKOJIOTUYECKOHM  TPAMOTHOCTH.  XUMHUYECKOE  3arpsA3HCHHUE
okpy>xarormieit cpeast [TJIK. Posb XumMuu B penieHur 3KOJIOTHYECKUX MPOOIIEM.
[TpuposiHble MCTOYHMKHM YTJIEBOJOPOAOB (yroiib, MPHUPOJIHBIN Ta3, HEPTb),

MPOIYKTHI MX IEPepabOTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

XUMHUECKUH SKCIEPUMEHT: H3yUeHHE 00pa3I[0B MaTEPHAIOB (CTEKIIO, CTIaBbI

METaJJIOB, ITOJINMEPHBIE MAaTEPUAJIb)



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

Kon
NnpoBepsieMoro
TpeOOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

Hpe,I[CTaBJ'IeHI/IeI

0 T03HABA€MOCTH SBJICHUN NPUPOJbI, TOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO
€CTeCTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl M MPaKTH4YECKOU
NESTEbHOCTH 4YeJIOBEKa B YCJOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMIOHUMAaHHUEC MECTa XUMUHU CPCAU APYTUX €CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOJAaX HMCCICAOBAHUA BCIICCTB W HN3YUYCHUSA
XUMHNYCCKUX peaKum”I; YMCHHUC HCHOJB30BAaThb MOJACIMA  IJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCUOHATBHON NEATSILHOCTH, CBSI3aHHBIX C XHMMHUCH
¥ COBPEMECHHBIMH TEXHOJIOTHSMHU, OCHOBAaHHBIMH Ha JIOCTHIKCHHSX
XUMHAYECKOW HAayKH, YTO MO3BOJHUT OOYYAIONIMMCS paccMaTpHBaTh
XUMUI0 Kak cdepy cBoed Oyaymieir  mpodeccruoHaTbHOU
NEeSTETPHOCTH H  CHeNaTh OCO3HAHHBIA BBHIOOD XHUMHUHU Kak
npoUILHOrO mMpeaMeTa MPU TEpexojie Ha YPOBEHb CPETHETO

o01ero oopa3oBaHus

Bianenne cucreMod XMMHYECKMX 3HAaHMM M YMEHHE IIPUMEHSATH

CUCTCMY XUMHUUYCCKHX 3H21HI/II>1, KOTOpasd BKIOYACT:

BaKHEHNINE XMMHYECKHUE IOHATUA: XUMHUUYECKUN DJICMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHASI CMECh, OTHOCHUTEJIbHBIC AaTOMHAs M MOJICKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCH, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHss), XMMHUYECKas
peaKIysl, peakiMi COCTUHCHHUS, PEAKIMH PA3JIOKCHHS, pPEaKIuu
3aMelIeHus], peakluy OOMeHa, TeruioBor 3((deKT peakuuu, 3K30- U
SHJIOTEPMHUYECKUE PEAKIIMU, PAacTBOpP, MAcCOBAs JOJISI XUMHUYIESCKOTO

OJICMCHTAa B  COCAUWHCHHUHM, MaACCOBasA MO0 MW  INPOUHCHTHAaA



2.2
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3.1

32

33

34

KOHIICHTpaIMs BELIECTBA B pACTBOPE, IAPO ATOMA, SJIEKTPOHHBIN CIIOU
aToMa, aTOMHas OpOMTalb, paJuyC aTOMa, BaJEHTHOCTb, CTEHEHb
OKHCJICHHUSI, XUMUYECKAs CBA3b, AIEKTPOOTPHUIATETLHOCTD, MOJISIpHAS
W HENOJsIpHAsh KOBaJCHTHas CBS3b, MOHHAS CBsI3b, METAJUIMYECKas
CBSI3b, KPUCTAJUITMUYECKAsS peHIETKA (ATOMHAs, MIOHHASI, METAJUTHYECKas,
MOJIEKYJISIpHAsl), UOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUd HOHHOTO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH, OKUCIHUTEIb U
BOCCTAaHOBUTENIb, OKHUCJIEHWE W BOCCTAaHOBJIEHUE, AIJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pPEeaKIvHy,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzartop, I[IJIK, kopposus

METaJIII0B, CIIJIaBbI

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAHEHHsI MAacChl,
nepuoanueckuii 3akoH JI.M. MeHneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOrazpo

TEOPUM  XUMHUHU:  aTOMHO-MOJICKYJISIDHAas ~ TEOpHs,  TEOpHs

3JIEKTPOJUTUYECKON AUCCOLUALIUU
Bnanenne ocHoBaMU XMMUYECKON TPaMOTHOCTH, BKIFOYAIOLIEH:

YMEHHE TMPAaBWIBHO HCIIOJNB30BaTh M3yYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIE MUHEpalbHbIC yTOOpEHUs, METaJUTbl U
CIUIaBbI, TIPOIYKTHI  IMEpPepabOTKH  MPHPOJHBIX  HCTOYHHUKOB
YTIIEBOJOPOOB (YTJIsi, MPUPOIHOTO raza, He)TH) B OBITY, CETHCKOM
XOSﬂfICTBe, Ha TIIPOU3BOACTBC MW IIOHMMAHUC 3HAYCHHA KHUPOB,
OenmKOB,  YIJIEBOJOB JUIi  OpraHM3Ma  4YeJIOBeKa;  yMEHHE
MIPOTrHO3UPOBATH BJIMAHUC BCIICCTB U XMMHYCCKUX IIPOLCCCOB Ha

OpraHM3M YeJOBEKa U OKPYKAIOUIYIO IPUPOIHYIO CPEIy

YMCHUC HUHTCIPUPOBATH XUMUUYCCKUC 3HAHUSA CO 3HAHUAMU APYTUX

y4eOHBIX IPEIMETOB

HaJIM4Ke OMbITa paboThl C PA3IMYHBIMU UCTOUHUKAMU UH(POPMALIUU
0 XUMHUM (Hay4Has M Hay4YHO-TIOMYJISIpHas JIUTEepaTypa, CIOBapH,
CIPAaBOYHUKH, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHHWBAaTh MH(GOPMAILIMIO O BEIIECTBaX, HUX
MPEBPALEHUSIX M  MPAKTUUYECKOM TNPUMEHEHUHM U yMEHHE

HCHOJb30BaTh €€ AJI pCIICHUA yq€6HO-H03HaBaTGHLHBIX 3aga4



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Brnanenne ocHoBaMM MOHATHMHOTO ammapata U CHUMBOJHWYECKOTO
SI3bIKa XUMHH JJIsI COCTaBICHUSI (POPMYIT HEOPTaHUYECKHUX BEIIECTB,
YpaBHEHUM XHMMHYECKHX PpEAKIHM; OCHOBAMU  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOi)

YMeHne oObICHATh CBA3b MOJIOKEHUS 3yieMeHTa B [lepuoanueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (CocTaB | 3apsj spa, oOllee YHCIIOo
3JICKTPOHOB), PACIPEICICHHUEM JJICKTPOHOB IO JHEPreTUYCCKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NEPUOJOB, Kalus U KAJIbLIU
[IpencraBienue 0  MNEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMUYECKHUX JIEMEHTOB (Paguyc aToMa, JIEKTPOOTPULIATEIILHOCTH),
MPOCTBHIX M CJIOXKHBIX BEIIECTB OT TMOJIOXKEHUSI DJIEMEHTOB B
[Tepuoanueckoit cucteme (B MalbIX TMepuUoAax © TJIABHBIX
NOATpyMMax) U AJIEKTPOHHOTO CTPOCHUSI aTOMa

YMeHnue kiraccuGuImpoBarh:

XUMUYECKHE IIEMECHTBI

HEOPraHUYECKHUE BEIIECTBA

XUMHYECKHUE PEAKIINKU

YMeHue onpenensith:

BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKHUX AJIEMEHTOB, 3apsi
HOHA

BHUJI XMMHUYECKOW CBSI3M U THUIl KPUCTAUIMUECKOM CTPYKTYphl B
COCIMHCHUAX

XapakTep cpe/ibl B BOAHBIX pacTBOpPaxX BelIECTB (KUCIOT, OCHOBAHUM )
OKHCJIUTENIh U BOCCTAHOBUTEIIH

YMeHne xapakTepru3oBaTh PU3NUECKUE M XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOA, TrpaduT, aimas,
KpeMHu#, a3oT, (ocdop, cepa, xyop, HATpul, Kajauil, MarHui,
KaJIBIIMH, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEIIECTB, B TOM YHUCJI€ WX BOJHBIX PacTBOPOB (Boja,
aMMHAK, XJIOPOBOAOPOJ, CEPOBOJAOPOA, OKCHUIBI M THUIPOKCHUIBI
MetaoB [-IIA rpynmn, amromunus, meau (II), nunka, sxenesa (I u

I11), oxcuast yraepoaa (II u IV), kpemuus (IV), azora u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

u V), cepel (IV u VI), ceprncras, cepHas, a30THCTas, a30THasd,
(dbocdopHas, yroapHas, KpeMHHAEBAsE KHCIIOTA U X COJIH)

MPOTHO3UPOBaTh W  XapaKTepHU30BaTh CBOWCTBA BEIIECTB B
3aBUCHMMOCTHU OT UX COCTaBa WU CTPOCHUA, NTPUMCHCHUC BCUICCTB B
3aBUCUMOCTH oT ux CBOI>'ICTB, BO3MOXHOCTH IMPOTCKAHUA

XUMUYECKUX IIPEBPALLECHUN B Pa3JIMYHBIX YCIOBUIX

YMeHue coCTaBIIsITh MOJICKYJISIPDHBIC U HOHHBIC YPAaBHCHUA peaKHHﬁ,

B TOM YHCJIE:
peakIiit HFOHHOTO OOMeHa
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

WUTIOCTPUPYIOMIMX XMMUYECKHE CBONCTBA HM3YYCHHBIX KIIACCOB
(TpyrmiIn) HEOPraHUYECKUX BELIECTB

MOJITBEPKIAIOIINX T€HETHUECKYIO B3aMMOCBSI3b MEKIY HUMHU
YMeHue BeIYUCIITh (IPOBOAUTH PACUETHI):

OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUECKOI0 3JIEMEHTA B COSMHEHUH

MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE,

KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00bEM ra3oB

10 ypaBHECHUSM XHMHUYECKUX PEAKIUH W HAXOAWTHh KOJIHYECTBO
BEIIECTBA, 00bEM M MAacCy PEareHTOB WM NPOJYKTOB PEAKIIUU
Bnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJJaMH  HAy4YHOro TO3HaHHs (HaOmoJeHue,
U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) PU U3yUYECHUH BEILIECTB
U XMMHYECKUX SIBJICHHUH; yMeHue chopMmynupoBaTh mpobiemMy u
MIPEJIOKUTh MMYTH €€ peIIeHUs

Oe3omacHOil pabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMUYECKOU
MOCy10M 1 JTabOpaTOpHBIM 000PYA0BAaHUEM

npaBwiamMd  0Oe30macHOro  oOpamieHuss € BEIIECTBAMH,
WCIIOJIb3YEMBIMH B TIOBCETHEBHOM KU3HU, MMPABUIAMH TIOBEJICHUS B
Hensax cOepexeHus 37J0pOBbsS U OKPYXKarolled MPUPOIHOW CPEe.bl;
MMOHMMaHKE Bpeia (OMACHOCTH) BO3/ICHCTBUS HA )KUBBIE OPTaHU3MBbI

OHpG)ICJ'IéHHBIX BCIICCTB, croco0oB YMCHBIICHUA u

OpeaAOTBPALICHUA UX BPCIAHOI'O BO3ICHCTBUSA



13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

Hammuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

HU3Yy4YCHUC n OIIMCaHUuEC q)HSI/IquKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUC C (bl/ISI/I‘ICCKI/IMI/I U XUMHUYCCKHUMU ABJICHUSIMU, OIIBITHI,

MJUTFOCTPUPYIOLIKE TPU3HAKU IIPOTEKaHUS XUMUUECKUX PEaKUi
U3y4eHUE CIIOCOOO0B Pa3JieNieHHs cMecei

MOJyuYeHUE KHUCIOPOJa M HU3YYCHHE €ro CBOMCTB; IOJIy4eHUE
BOZIOPOJIa U M3YYEHHE €TO CBOWCTB; MOIy4YeHHE YTJIEKHCIIOro ra3a 1
M3y4YeHHE €ro CBOWCTB; MOJyYe€HHE aMMHaKa W H3yUYeHHE ero

CBOMCTB

MIPUTOTOBJIEHUE PACTBOPOB C OINpPEAECIEHHOW MACCOBOM J10JeH

pacTBOPEHHOTO BELIECTBA

NIPUMEHEHUE  MHAMKATOpoB  (JlakMyca,  METWJIOpaHXa U
(beHondTanenna) A ONpeaeseHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U IIeJI04Yei

UCCIICZIOBAHUE M ONHMCAHWE CBOWCTB HEOPraHMYECKUX BEILECTB
pa3IMYHbBIX KJIACCOB; U3yYEHHE B3aUMOJICHCTBUS KUCIIOT C METAJUIAMU,
OKCHJIaMH  METaJJIOB,  pPacTBOPHUMBIMH U  HEPAaCTBOPHUMBIMH
OCHOBAHMSIMH, COJIIMM; IIOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOr0 MeTajula JpYrMM M3 pPacTBOpa COJIH;
uccieoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHIIOB ATIOMUHUS H

IMMHKA

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); «3HGKTpOJII/ITI/I‘~I€CKa$I
JUcCCcouanus, «Bakneinne HeMeTallIbl U HUX COCAUHCHUA»,

«BakHe1me MeTauIbl U UX COCTUHCHUI

XUMHUYECKHE  DKCIEPUMEHTHI,  WIIIOCTPUPYIOIINE  MPU3HAKU
NPOTEKAaHUs PEeaKIMii HOHHOTO OOMEHa; KaYeCTBEHHBIC PEaKIui Ha
MPHUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HOHBI: XJIOPUA-, OPOMUJI-,
nonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI,
TUIPOKCHUI-HOHBI, KATHOHBI aMMOHHS, MarHusl, KaJIbIUs, ATFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), TUHKA

YMmenue:



14.1

14.2

OpeaACTaBIATh PE3YJbTAaThl OJSKCIICPUMCHTA B Q)OpMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB u Ta6J'II/IH N BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTH
YCTaHABIMBAaTh  CBSI3M  MEXAYy  peaJlbHO  HaOII0aeMbIMU

XUMHUYCCKUMHU SBJIICHUSAMHU U HpoHecCaMu, IMPOUCXOAAINMU B

MaKpo- 1 MUKPOMHUPE, OOBACHATH IPHYUHBI MHOTO00pPa3Hs BELIECTB



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

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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3.1

IIpoBepsieMblii 3JIeMeHT coepKAHUA

[TepBOHaYAIbHBIC XUMUYECKHUE TOHATHUS
UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

ATOMBI © MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XHUMHYECKHX

9JICMCHTOB. HpOCTHe 1 CJIOXKHBIC BEIICCTBA.

Xumuueckass Qopmyna. BaleHTHOCTb aTOMOB XUMHUYECKHUX HIIEMEHTOB.

CreneHb OKUCICHUA

3aKkOH ITOCTOSIHCTBA COCTaBa BCHICCTB. OTtHocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIAApHAasd Macca. Maccosas J0JIs1 XUMHYCCKOI'o 3JICMCHTA

B COCAMHCHHUN

KonuyectBo BemectBa. Moabs. Momsipaas Macca. MomsipHbIii 00BEM Ta30B.

BzanMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWHUIL BECOICCTBA

@u3uueckrue U XUMHYECKHUE SIBJIICHHs. XUMUYECKash peakuus U €€ IMPU3HAKHU.

3aKOH COXpAaHEHUS MACChI BEIIECTB. XUMHUECKHE YPAaBHEHUS

HepI/IO,Z[I/I‘{CCKI/Iﬁ 3aKOH H Hepno;mqecxa;{ CHUCTEMA XHMMHUYCCKHUX JSJIECMCHTOB

J.1. Menneneesa. CTpoeHue aTOMOB

[lepuognueckuii 3akoH. Ilepmomnueckass cucreMa XHUMHYECKUX SJIEMEHTOB
JA.N. MenneneeBa. Ileproapl u rpynmbl. @U3HYECKHN CMBICIT TOPSIAKOBOIO

HOMEpa, HOMEPOB MepHo/ia U IPYIIIbI AJIEMEHTa

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMHUYECKHUX 3IIEMEHTOB

ITepnonnueckoii cucremsl 1.11. Menneneena

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
IIEPUOJOB, Kajus, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPULATEIbHOCTH,
METAJUNIMYECKUX M HEMETaJNINYECKUX CBOMCTB) M HX COEIMHEHHUH B
COOTBETCTBUHM C IIOJIOKEHHEM DJJIEMEHTOB B Ilepuonnueckoil cucreme Hu

CTPOCHHEM MX aTOMOB
CrtpoeHue BemecTa

Xumuueckasi CBsizb. KoBaneHTHas (MOJsipHAs ¥ HEMOJISIPHAs))  CBA3b.
DNeKTpOOTPULIATEILHOCTh ~ XMUMHYECKUX  JJIeMEHTOB. oHHast  CBs3b.

Meramnueckas CBI3b



3.2

4.1

4.2

4.3

44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunsl KpHUCTaJUIMYECKUX pPEMIETOK (aToMHasl, HOHHAs, MeTaJJIn4ecKas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKH U BUIA

XUMHUYECKON CBA3U

Baxwuelie npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemeramibl U ux

COCAMHCHUA. MeTamsl 1 ux COCIUHCHUA

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHUCIIOTHBIC, amdoTepHbIe) u
Hecoseo0pa3yolue; OCHOBaHM (IMIENIOYM W HEPACTBOPUMBIC OCHOBAHUS),
KHUCJIOT (KUCIIOpOJICOMEpKAIUE W  OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJIeH (CPETHUX M KUCJIBIX )

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIIOB:
BOZIOpO/A, XJI0pa, KUCI0poaa, cephl, a3ota, (hochopa, yriiepona, KpeMHH

duznueckrue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JHUTHS,
HATpUsl, KaJusi, MaTHUS U KaJbIUs, alIFOMUHUS, JKeJe3a. DIEKTPOXUMUUYECKUN

PsL HAIIPSKEHUN METaJIOB

Du3nvecKrue U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHNI HEMETAIIOB!
XJIOPOBOJIOPOa, CEPOBOAOPO/IA, aMMHAKA

dusznueckre U XUMMUYECKUE CBOMCTBAa OKCHIOB HemeTayuioB: cepsol (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuansa(1V). [Tonyuenune
OKCHJIOB HEMETAJIJIOB

Xumnyeckue cpoiictBa okcuioB: MetayuioB [A-IIIA rpynn, umuka, menu(Il) un

xenesa(ll, IT). [Tonyyenue okCHUIOB METAIIIIOB

XuUMHUYECKHEe CBOMCTBA OCHOBAaHUH M aM()OTEPHBIX THAPOKCUIOB (HA MIpUMEpE
TUAPOKCUIOB aJTIOMHUHHMS, Kene3a, IuHKa). [lomydyeHue ocHOBaHM U
aM(pOTEPHBIX THAPOKCHIOB

OOmre XMMHUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOAOPOAHOIM,
CEpPHHUCTOM, CEPHOM, a30THOM, (hochopHON, KpeMHUEBOH, yrodbHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonydyenue KuciaoT

OO6mme XuMHUYECKHE CBOMCTBA cpenHux cojied. [lomyduenue coneit
[Tonyyenne, cobupaHme, pacmo3HaBaHHUE BOAOPOAA, KUCIOPOJA, AMMHUAKa,
YTJIIEKUCIIOro ra3a B JabopaTopuu

[TomydyeHne aMMuaka, CEpHON U a30THOM KUCJIOT B MPOMBIIITIEHHOCTH. O01ume

CIIOCOOBI TOJIYUCHUA MCTAJIJIOB
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5.1

5.2

53

54

5.5

6.1

6.2

6.3

6.4

6.5

['eneTnueckas cBsA3b MEKy KJIacCaMU HEOPTaHUYECKUX COCTMHEHU
XHUMUYECKUE PEAKIIUU

Knaccudukanus XuMHIeCKuX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUECKUX JIEMEHTOB

TennoBoil »¢pdexT XUMHYECKOW peakiH, TePMOXMMUYECKHE YpaBHEHUS.

OK30- U OHAOTCPMUYCCKUC PCAKIIHHU. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA

OKHUCINTENEHOBOCCTAHOBUTENNbHBIE peakiMy. OKHCIUTEIN U BOCCTAHOBUTEIH.
[Ipomeccbl  OKMCIEHHMST M BOCCTAHOBJICHHUsS.  OJIEKTPOHHBIM  OamaHc

OKHCIIUTEIIbHOBOCCTAHOBHUTEIIFHOM pc€akuuu

Teopust JIEKTPOTUTHUECKON qucconranui. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI

1 HEOJICKTPOJIUTHI. CunbHbIE U cIa0bIe SJICKTPOJIMTEI. CrerneHb JUucconanmuu

Peakuun noHHOrO oOMeHa. YCIIOBHS NMPOTEKAHHs pEakIii HIOHHOTO OOMEHa,

IOJIHBIE U COKPAILEHHBIE HOHHBIE YPABHEHMSI peaKkLnii
XUMHS 1 OKpY>Karolas cpefa

BeI_HeCTBa u MaTtc€pualibl B HOBCGHHGBHOﬁ JKM3HHU dYelioBeKka. be3omacHoe
HUCIIOJIB30BaHHUEC BCIICCTB H XHMHUYCCKHX peaKHHfI B na60paTopHH n 6BITy.

HepBaﬂ IMOMOIIB IMPU XUMHUYCCKUX 0KOrax M OTpaBJICHUAX

XUMHUYECKOE 3arpsi3HEHHE OKpYyKalomed cpenbl (KUCIOTHBIC —JIOXKIH,
3arps3HEHUE TIOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS
[IpenenbHas nomyctumasi koHuentpamus semectB (I1/IK). Pomnp xumuu B
peIICHUH HKOJIOTHYECKUX MpobieM. YcuieHue napHUKOBOro 3¢ddekra,

paspymeHnue 030HOBOTO CJIOA

[Tpumenenue cepsl, a3ora, pocdopa, yriaeposa, KpEeMHUS U UX COCTUHEHUH B
ObITY, MEIUIIMHE, NMPOMBIIUIEHHOCTH U CeJIbCKOM Xo3sicTBe. [IprMeHeHue
METAJUIOB M CIUIAaBOB (CTajb, YYTyH, TIOPAJIOMHHHKA, OpoH3a) B OBITY H
IIPOMBIIIJICHHOCTH UX coeluHeHUH. [ToHATHE 0 KOpPO3UU METaNlIIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3HUU

[IpuposHble HCTOYHUKH YTIEBOJIOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Tb),
MPOAYKTHI UX NiepepaboTku (O€H3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayaIbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHUSIX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KMCIIO0Ta).
ITonsiTHe 0 GHOTOrMUECKH BaXKHBIX BEILIECTBAX: XKUPaAX, OEIKax, YIIeBoJaxX — U UX

POJIA B JKU3HU YCIIOBCKA



7.1
7.2
7.3

Pacuérter:
o popmyiaM XUMHUYECKUX COSTMHCHUN
Macchbl (MaccoBOi) 10JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE

M0 XUMHUYCCKUM YpPAaBHCHUAM



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumusi: 8-i kiacc: 0a30BbIid YPOBEHb: YUEOHUK; 5-€ U3/laHue, epepadoTaHHOE
INa6puensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIIECTBO
«M3narenscTBO «lIpocBemnieHne»

» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUCOHUK; S-¢ U3aHue, IepepadoTaHHOe
INa6puensa O.C., Octpoymon W.I'., Craako C.A. AKIIOHEpHOE OOIIECTBO

«M3parenbcTBO «lIpocBenieHrne»

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA

INabpuensn, O. C. Xumus. 8 kj1acc: KOHTPOJIbHBIE U MpoBepouHbie padoThl O. C.
3arpannunas H.A., [Tapmytuna JI.A. MHTErpanus conepkanusi 1 METO/IOB
IIPETo/IaBaHMs €CTECTBEHHOHAYYHBIX IIPEIMETOB B IIKOJILHOM 00pa3oBaHuU /

H.A. 3arpanuunas, JI.A. Ilapurytuna // Ilegaroruka. 2018, No9

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
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