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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBaHHWI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHuUsl, MPEICTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHON padoyeil mnporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIIETIIUYU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUMUSH)
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepannu.

[Iporpamma mo xuMumM Aa€T TPEACTaBICHHUE O IIENSIX, OOIIEW CcTpareruu
oOy4eHHsi, BOCHUTaHUS U PA3BUTHUS OOYYaIOIIUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHaBIIUBAECT o0s3aTeNnbHOe IIPEAMETHOE COJZIEpKaHMUE,
MPEyCMATPUBAECT PACHPEICICHUE €ro Mo KilaccaM W CTPYKTYpPUPOBAHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTHKU COZIep/KaHUS, PEKOMEHAYEMYIO
MOCJEOBATEILHOCTh ~ M3YUEHUSI XHUMHUHU C YUYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yJibTataMm 00yuYeHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOU JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaromierocsi, €ro npejcTaBiIeHUN 0 MaTepUaTbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpator GopMUPYEMbIE€ XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TII00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPIECTUUCCKOM,
MUIIEBOM U SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUS.

N3yuenue xumum:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
(dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMUpOBAHHE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronmmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  Y4eOHOW  JEsITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJ0BATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHON ESITENLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIIUXCS;



Croco0CcTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTMYECKOE
o0pa3oBaHUE 00yYAOLTUXCHI.

JlanHbie HampaBlieHWS B OOYYCHHH XWMHH OOCCIICYMBAIOTCS CHETU(PUKON
colepKaHUs ~ y4eOHOro  IpeaMeTa, KOTOPBIM  SBISIETCA — IE€AaroruyeckKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XMMHUHU Ha OMPEICIEHHOM JTarne eé
pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMbl MEPBOHAYAIbHBIX MOHSITUNW XHMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX IMOHSATHUU
OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHus MpOrpamMMbl MO XUMUU C(OPMHUPOBaHA HA OCHOBE
CHCTEMHOr0 mnojaxoaa kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MTOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHIATU O XUMHUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbI 110 IPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4E€HHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCICAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPyrOMYy, BBITIONHSAA (QYHKIMM OOBSCHEHUS W IPOTHO3ZUPOBAHUS
CBOWMCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUSI U MOJy4YCHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMHUYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHON TMpPHUPOAbI, IEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO W
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XWMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MNpeaMeToB: «OKpYyKalOUUid MUPY,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 KIaccy.

[Ipy wu3ydyeHHMH XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUUECKOU
NEATEeIbHOCTH 4YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUN — Ba)KHEUIIHUX (PAaKTOB, MOHATHH, 3aKOHOB M TCOPETUUYECKUX ITOJIOKCHHM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS TP U3YYEHHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IIO3HABATEIIbHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JESITeIbHOCTH, OCBOCHHHM NPaBHJ 0€30MacHOr0 OOpamieHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI BaKHOE
3HaUY€HHE MPUOOPENH TaKue 1eNH, KaK:

— (¢dopMUpOBaHHE WHTEIJIEKTyalbHO pPa3BUTONM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSTEIbBHOMY HPUHATHIO PEIIEHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYEeCKOe MpUOOILEeHUE
oOydJaronmxcsi K CaMOCTOATEIbHON I03HABATENIbHONW JI€ATEIbHOCTH, HAy4YHbIM
MEeTOoJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YyYarOITUMUCS
OMbITa PAa3HOOOPA3HON NESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUAOB JCSATEIBHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKpYKaroIIer0o MHpa, WUCIONB3YysS 3HAHHUS U OMBIT, MOJTYYCHHBIE TPU U3YYCHUU
XUMHH, TPUMEHATh WX TPHU pEHICHHH MpoOJieM B TMOBCEIHEBHON JKHU3HH U
TPYZIOBOU IEATEIBHOCTH;

— (QopmupoBaHue y o0OyyaroUMxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKH
1eJeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOWIEW IIPUPOIHOMN CPENBL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHMs  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPABICHHOCTU AATbHEUILErO
o0yueHusl.

OOmiee 4uciIO 4YacoB, OTBEAEHHBIX JJIA HW3YYEHUs XUMHUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUME OBYUYEHUA

8 KUIACC

IlepBoHAYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHUM B KU3HHM YeJIOBEKa. XUMUSL B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSTHHUE
BellecTB. [loHsiTHe O MeTofax MO3HAHUSI B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoOblI pa3ieseHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BaneHTHOCT aTOMOB XHMHUYECKHX D3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas macca. MaccoBasi J0JisE XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHUHU.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

@u3NYeCKUe U XMMHYECKUE ABJICHUSA. XUMHUYECKAsl peaklus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccudbuxanus
XUMUYECKUX peaKkuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, MpaBUiiaMu paboThl B 1abopaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHBIM 00OpPYAOBAHUEM, U3YUCHUE U OMUCAHUE
¢u3nueckux CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHHUE
dbuzndeckux (IMJaBJIeHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCALMUSI BOJBI) U XUMUYECKUX (FOPEHHE CBEUHU, MPOKAITUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTOMN) SBJICHHM, HAOIIOACHUE U
ONMKCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE TMAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJieCcTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHus CMEeceil: C MOMOINbI0O MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHIIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBApPEHHON
colv, HaOJIOJEHUE W  ONUCAaHWE  pe3yJbTAaTOB  MPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJEJIeH MOJIEKYII
(ILIapoCTEepKHEBBIX).

BaxHeilme npeacTaBUTEId HEOPraHMYECKUX BellecTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT M IpocToe
BemiecTBO. HaxoxneHnue kucimopoaa B mpupoie, (U3MUYECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOaA.

TernoBoit 3h(PEeKT XUMUUECKON peaklUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, yCHWJICHHE MapHUKOBOTO 3(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bogopona B
npuposie, ¢GU3MYECKMEe ¢ XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conm.

Monsipabiil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTesib. PacTBOpHI.
HacelllieHHBIE M HEHACBIIEHHBIE PacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [10Jis BELIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbl B IPUPOJE.
3arps3HeHne NpUupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cosieoOpa3yioliue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmueckue M XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukanuss ocHoBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TomyyeHnue KUCoT.

Comu. Homenknatypa coseil. @U3NYECKMEe U XMUMHUYECKUE CBOMCTBA COJICH.
[Tomyyenue couei.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEECIICHUE COJEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOpOJa, HAOII0JEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
NpeKpalleHusl TopeHus (MoXapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCaHUE HX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHHE W HW3YUYCHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojehcTBUE Bojopoaa ¢ okcuaom memau (1)
(BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEepUaIOB), HAOIIOJEHHE 0Opa3Il0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacCTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCcCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJUIaMHU
(HaTpueM ©  KajbplueM) (BO3MOXKHO  HCIOJIb30BaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHNE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAaxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUHW HEUTPpAIN3ALNH, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUIa IPYyTMM H3 PacTBOpa COJM, pELICHHE
DKCIIEPUMEHTAJBHBIX 3aJad M0 Teme «BaxHelmmue KiacChl HEOPraHWYECKHX
COCIMHEHU.

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHBIE PEAKIMU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsiTHe O
IpyNmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHBIE METALIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKHUX JIEMEHTOB /I,
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (GOpMbI
[Tepunoanueckoit cucrembl xumudeckux sneMeHToB [. M. Menneneesa. [leprnoabt
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK AaTOMOB TMepBbIX 20 XUMUYECKUX  DJIEMEHTOB
Ilepnogmueckoin cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoanueckoit cucrteme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYMNIIAM U IIEPUOJAM.

3nauenue [lepuogmueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB I pa3BuUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli u
IPAKIAHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJspHAass W HEMOJIApHAsl) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX AIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol OKMCAEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKEeHHs], COEJUHEHU).

Mesxcnpeomemmunie cea3u



Peanu3zanust MeXNpeAMETHBIX CBSI3€M MpPU HM3YUYEHHMM XHMHHM B 8 Kilacce
OCYILIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OT/ACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: HAYYHBIH (PaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanus, TMepuoAUYHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKue BETUUYHHBI, ¢IUHHIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPANbI, TOPHBIE MOPOBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKus

[Iepnogmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaaus, Kalablui H HX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIeMEHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHJAbl XMMHUYECKOM CBSI3U. THIBl KPUCTALIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKHUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHU, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukanys XuMUIecKuX peakivii Mo pa3IundHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeruioBoMYy 3G (deKTy, 1o
U3MEHEHUIO CTETNEeHEeH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUECKUE
YPaBHEHUS.

[Tonsitue o ckopoctn xuMuueckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOTe€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XMMUYECKOM paBHOBecuU. DakTopBhI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJO0XKEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peakuuu. CocraBrnenue ypaBHEHUI



OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIIOJIB30BAaHUEM  METOJA
ANIEKTPOHHOIO OanaHca.

Teopust ANEKTPONUTHIECKON TUCCOUHUALNU. DIICKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karvonbl, aHnoHbl. MeXaHM3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XxuMHuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBaHMI W cCOJEd B CBET€ MPEJICTABICHUNA OO0 3IEKTPOIUTUYECKOU
nucconuannu. KauectBeHHbIE peakuy Ha MOHBL. [IOoHSITHE O THAPOIIM3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HEMeTauioB (rpadura W anMmasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkuu
OT BO3JCHCTBHUS pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IpPOLECCa JUCCOLMAMU KHUCIOT, IIEJI0oYeld U CoJel
(BO3MOXXHO  MCIOJB30BAHME BHUJEO MaTEpHANIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX — NpPU3HAKU  MPOTEKaHMs]  peakuMid HOHHOrO  oOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pas3ioKEeHHs, COSUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKIMii Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMeTa/nibl U MX COeIMHEHUS

OOmiasi xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOWCTBA Ha MpUMeEpe  XJjopa
(B3aMMOJEHCTBUE C METaJJIaMd, HEMETaUIaMH, IIeJ0YaMH). XJIOPOBOIOPO/.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBa, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M YeNoBeKa. BakHeilmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHune u ¢u3NYECKUe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBomOpoO, cTpoeHue, GU3HUECKUE U
XUMUYecKkrue cBOMCTBAa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XHUMHYECKHE CBOMCTBa (00mIMEe Kak
OpeaCcTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE pEakIvu,
Jeallie B OCHOBE MPOMBIIUIEHHOTO CrHoco0a MONy4YeHHUs CEpHOM KHCIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs peaKlMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUH B TPHUPOAC. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpefbl COCAMHEHHUS MU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS.

OObmias xapakrepucTuka 37eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIC CTENICHU OKHUCICHHs. A30T, PACHpPOCTPAHCHHE B MPHUPO/IE,
dusnueckne 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3rUecKre 1 XUMUYCCKHAE CBOMCTBA, MOJydYeHHE U IpuMeHeHue. Coar aMMOHUS,
X GU3HYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ TOJydYeHHe, (U3MYECKUE W XUMHUYCCKUE
cBOMcTBa (00mMEe Kak TMPEACTABUTENsT Kiacca KHUCIOT W CcHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yI00peHN. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIICH CPEIbl COSTMHCHUSIMH a30Ta
(KUCTIOTHBIE JIOXJHW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoAoéMoOB). Docdop,
ajutoTpornHbie Momudukauu (Gocdopa, puzmyeckne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3MIECKUEC U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnoap3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIE  CTETMECHW  OKUCIEHUSA.  YTJIEPOJ,  aUIOTPOITHBIC
MOMU(PUKAIINKA, PACTIPOCTPAaHEHUE B TpUpojae, (u3Mdeckue U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
du3nUecKue W XUMHUYECKHE CBOWMCTBA, JICHCTBHE HAa JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJIEHUS KIMMaTa, HapHUKOBBIN
addexrt. YrompHas Kuciaora U €€ coym, nX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W npumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcrnonp3oBaHrne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH M CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HCTOYHUKH YIJIEBOJOPOAOB (Yroiib, HPUPOAHBIA Tra3, He)PTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNIKaX, YIIIEBOIAaX — U MX
poid B OKM3HM YeNOBeKa. MaTepualibHOEe €IMHCTBO OpPTraHUYECKUX W
HEOPraHUYECKUX COCIMHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIyYeHUE U
npumenenue. CoequHeHuss KpeMHusi B mpupojne. OOiue mnpeacraBiieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCMHOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTU. BakHelilne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3yUYeHHE 00pa30B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBEJICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaKalIue (QU3NYECKHUE M XHUMHUYECKHE CBOMCTBA
raJjoreHoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOR),
O3HAKOMJIEHME C O0Opa3naMu XJIOPUJOB (TaJOT€HHUIOB), O3HAKOMIICHHE C
oOpa3znaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyTiIMBaHUs caxapa Ioj JACHCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKUX CBOICTB
paz0aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX COCAMHEHHH (BO3MOXKHO HCITOJIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEHUH, MOoIyUYeHue,
coOupaHue, pacrno3HaBaHME€ M U3YYEHUE CBOWCTB aMMHUaKa, MPOBEJICHUE
KAueCTBEHHBIX pEakiuii Ha MOH aMMOHMS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIEUCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO
(BO3MOKHO VICIIOJIb30BAHUE BHJICOMATEPHUAIIOB), W3y4ECHUE MOJIETIer
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydyeHHE, COOMpaHue, paclo3HABAaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJICHUE KAaUeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl U H3yYEHUE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «BaxkHelne HeMeTaubl U UX COCTUHEHUS.

MeTaJsibl 1 UX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUHU
ux TnonoxeHus B llepuomuueckon cucreMe XUMUUYECKUX diiemeHToB . .
MenpneneeBa u ctpoeHus: aToMmoB. CTpoeHUE MeTauioB. MeTamnyeckas CBs3b U
METaJUTMYECKasl ~ KpUCTa/UIMUecKass  peméTka.  DJICKTPOXUMUYECKUN Pl
HanpspKeHU MeTaiuioB. OU3NYecKne U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
CIOoCOOBI TONy4YeHUs: MeTawioB. [loHSATHE O KOPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CruaBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH3a) U X MPUMEHEHUE B ObITY W MPOMBIITICHHOCTH.

[Ilenounbie MeTauibl: noyiokeHue B Ilepronnueckoil cucTeMe XUMUYECKUX
snementoB JI. M. MenpaeneeBa, CTpo€HHME WX aTOMOB, HAXOXKJAECHHE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl 1



TUAPOKCUABI HATpuss W Kaius. [IpuMeHeHHe WIENOYHbIX METAIOB M HX
COEIMHEHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHuii MW KalblMH: IIOJIOKEHHE B
Ilepnognueckon cucreme xuMmuueckux diaeMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. PU3ndyeckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseilive coeauHEHUs Kaiblusg (OKCUJ, THUIPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIIOMHUHUN: TIOJI0)KEeHUE B [lepronueckor cCuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKIE€HHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
ATOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKICHHE B npupone. PU3MUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUIbl U cou kene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMud METAIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEJJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KEJI€3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, Keje3a
(I1) u xenesza (III), mequ (II), HabnrogeHNE M OMUCAHUE TPOIIECCOB OKPAIIUBAHUS
IUTAMEHU HWOHAMHM HaTpusl, Kaldusl W KaublUusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
U TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANIBHBIX 3314 10 TeMe «Baxueriue
METaJUIbl U KX COECTUHEHHUS.

XuMHS M OKpPYKAOLIAA cpeaa

BemecTtBa m marepuanbsl B NOBCEAHEBHOW KU3HM YeloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XHUMUYECKOE 3arps3HEHHE OKpYKarouehd cpeibl (MpeaeiabHasl I0MyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponb xuMuu B pemieHnn 3KoI0ruYeCcKuxX
npooseMm.

Xumuueckuii IKCnepumMenm:

U3y4deHHe oOpaslloB MAaTEpUANIOB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMETHBIX CBs3e€d NpU HM3YYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHSA: Hay4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOII0ICHHE,
DKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3 deKT, TEXHOTIOTUSsI, MaTEPUAIIBI.

®dwuszuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsii, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (U3MUYECKHE BEIMYMHBI, C€AUHUIBI W3MEPEHUsS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COMHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MOJIC3HBIE UCKOIAEeMbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUASA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XUMHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMU UM JYyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTSIMH, TMPUHSITHIMU B
oOliecTBe MpaBWJIaMU M HOPMaMM TOBEICHHMS M CIIOCOOCTBYIOT MpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIUU O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTpPaXalrOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS ~ CUCTEMOW TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa ASSTEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuOTHYECKOTO BOCIIMTAHMS:

IIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HaCJEIWI0, TOHUMAHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOI0 OOIECTBA, CIOCOOHOCTH BJIAaAETh JOCTOBEPHON MH(pOpManuen o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHAAX
NEeSTeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUN Y4Y€OHBIX, TO3HABATEIBHBIX 3aJ]lay, BBIMIOJTHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIIECCE OTOW YyYEeOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEJECHHE M TMOCTYNKH CBOUX TOBAPUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLINE
OCHOBY JJI MMOHUMaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL NPUPOJIBI, B3aUMOCBS3SIX 4YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBACHEHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
MO03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPaboThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypPOr, JIOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JTHO003HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JESITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) gpopMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
30POBbIO, YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCIEACTBUU U
HEMPUATUE BPEHBIX MPUBBIYECK (YHOTPEOICHHS aTKOTOIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COONIOJIEHUs] MpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHUIO TTpodeccuii U Tpyia pa3InyHOTO Po/Jia,
YBAXKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BBIOOP
WHJVMBUAYabHOU TPAECKTOPUU MPOJIOIKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HEeCCUOHATBHOU CpeJIE;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME LIEHHOCTH COOJIIOJACHHUS
paBuUJ1 0E€30MaCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAK)KE B CUTYalUsIX,
YTIPOKAIOIIKNX 3JI0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJyYaeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBSA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TTOBBILLICHUS
YPOBHSI  SKOJOTMYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOT0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU



HAy4YHOW KapTUHE MHUpa, M YHUBEPCaAIbHbIC YueOHbIE JCHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpHIE 0OecneduBaroT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jiorunyeckue AeicTBHA:

YMEHHUsSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS] TPH OCBOCHHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
NpPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSTUSMH), UCIOJIb30BAThH
MOHATUS JIS1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHM, BRIOWpPATh OCHOBAHUS U
KpUTEPUU JUIS KIAacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKHUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, TI0O aHAJIOTUH),
JIeNIaTh BRIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHATh B TIPOIECCe IO3HAHWS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPEACTaBICHUS —
XUMUYCCKUNA 3HAK (CMMBOJI 3JIEMEHTa), XUMH4Yeckas ¢GopMmyia M YpaBHCHHE
XUMHYECKON PeaklMy — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3a]a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH U XapaKTEPU30BATh CYIIECCTBECHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUUECKUX PEAKIIUMT,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBIICHUSIX.

ba3oBble ucciegoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIbITa 110 IUTAHUPOBAHUIO, OPraHU3AIlMd W IPOBEACHHUIO
YYCHUYECKUX OKCIICPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIENIAaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOJbl U 3alpOoChl MPU MOMCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
o0JacTh UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPOI aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeCTaBICHUS HHGOPMALINH U
WUTIOCTPUPOBATh PpeIlaeMble 3a7aud HECIOKHBIMU CXEMaMH, JharpammaMu,
apyrumu popmamu rpadvki U UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBATh B IIpoliecce Y4YeOHOU W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH MHMOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSIHME OKpYKarouledl MNpUupoaHON
Cpelpbl.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIe 1eiiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxJaaemMoll  Tembl, (OpPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOI paboTHI IO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YUIE€OHOTO MPOEKTA);

yMEHUsI y4eOHOTro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH  MPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIpEICICHHEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eCTBHSA:

YMEHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO
NeATeIbHOCTh, BBIOUpaTh Hanbosee d3(PPeKTUBHBIEC CIIOCOOBI pelieHUs YUYeOHbIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISATh WIH KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM  JIEWCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
HOJyYeHUs] HOBBIX 3HAHUU 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pE3yjbTaTa 3asBICHHOW 1], YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIJaHUN.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 005A3aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasibHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHHS U CIOCOOBI



NEUCTBUM, BHABl JICITEJIBHOCTH MO IOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETalUU, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsIX.

K xoniy oOyuenus B 8 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBAThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUNA 3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COSTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, peaKuu
oOMeHa, K30- ¥ SHJIOTECPMHUUCCKHE PEAKIINH, TEIII0BOU A((EKT peakiinm,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKas CBS3b, MOJSPHAA U HEMOJISpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHUOH, PACTBOP, MAccoBas J0Ji BeEIlecTBa
(mpolieHTHAs! KOHILIEHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH W
MPUMEHSTH 3TU NOHATHUSA IPU ONMKMCAHUU BELLECTB U UX MPEBPALLICHUMN;

* HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJii COCTaBleHUs (QopMy
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpPEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
IIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACcCy COEAUHEHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBajJeHTHass M HOHHas) B
HEOPTraHNUYECKUX COCAUHEHUSX;

e packpeiBath cmbica llepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTU CBOICTB
XUMHYECKUX DJIEMEHTOB OT MX moJjiokeHus B llepronnueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e ONWCHIBATh M XapakTepu3oBaTh TaOmuuHyio (opmy Ilepuoamdeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuie «llepumoanyeckass cucrema XuMHU4YecKux d3nemeHtoB J[. M.
MenpeneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO JIEKTPOHOB
U paclpeieieHHe X M0 SJEKTPOHHBIM CII0SIM);

KJ1acCU(UIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly W COCTaBYy YYacCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TeTUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKHUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYHO MacChl
BELIECTB, MAaCCOBYIO JOJII0 XHMHYECKOrO0 3JeMEHTa 10 (opmyIe
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

NPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEeIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCu(uKaiuio,
BBISIBJICHUE TPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAYyYHbIE METO/bI
NO3HAaHUSA — HAONIOJEHHE, M3MEpEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peaJIbHBIM U MBICIICHHBIN);

CIEIOBATh  MpaBWJaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCyAOM U
7a00paTOpHBIM  O0OpYJOBAaHHEM, a TakKe IpaBWiaM OOpallleHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPENEIEHHON MACCOBOW JIOJEH PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;rakmyc, dhenondTanenH, METUIOPAHXK U IPYTHUe).

K xonny oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX NOHATHUNA: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIJIOBOU 3(P(eKT
peakuuy, MOJb, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AJIEKTPOJIMTUYECKAsT IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKAsi), KpPUCTAJUIMYECKAass pEHIETKa, KOPpO3Usl METaJlIoB,
CIUIaBbl, CKOpPOCTh XUMHUYECKOM peakUuH, TMPeaeabHO JOMyCThUMas
koHueHTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSITh 3TU TOHSTHUS MPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUMH;
UCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAs, METaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAHUWE: OIKCHIBATH W XapaKTepU30BaTh
Tabmnunyio Gopmy [lepuoanueckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB:
pazinuath TMOHATHS «rjaBHas mnoiarpynna (A-rpynma)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HAauEHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sijApa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpenieseHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBACHATH 0OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MaJlblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOpPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKUX DJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIHME U CHENUPUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX M CJIOXKHBIX BEIIECTB, MOATBEPXKJas OMHCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUs pEaKlMi, TMOATBEPKIAOIINX CYIIECTBOBAHHUE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHUYECKHX IMPEBPALICHUH B pa3IMIHbIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO »3JeMeHTa 10 ¢dopmMyIie
COEIMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIINH;

coOnolaTh  MpaBWia  MOJb30BAaHMUS ~ XMMHYECKOM  mocyaol U
7a0opaToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBuja oOpalieHust ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH IO  BBIITOJIHCHHUIO
71a00paTOPHBIX XHMHYECKHUX OMNBITOB TIO0 TOJYYEHHUIO W COOMpPaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, TUIPOKCUI-HOHBI,
KaTHOHBl aMMOHUSI M WOHBI W3YYCHHBIX METAIIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpaX HEOPTAHMUECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JIEATeILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIC METOJAbI TIO3HAHHS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peaabHBIM M
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaunuyectBo 4yacos
Ne HaunmenoBanue pa3ienoB JIeKTPOHHBIE (HH(POBHIE)
Konrpoabnsie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XUMHUYECKHE NIOHATHS
Xumust — BaxkHas 00J1acTh
€CTECTBO3HAHHUSA U
1.1 . 5 2 https://m.eds0o.ru/A3RIT4T6X
IPAKTHYECKON
JESATENIbHOCTH YEJIOBEKa
BemecTBa 1 xummuueckue
1.2 B 15 1 https://m.edso00.ru/JOMIVEVED
peakuuu
Hroro no pazaeny 20

Paznen 2. BaxxHeiinmue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bosayx. Kucnopon.

2.1 AYX. BHCTOPOL 6 https://m.edso0.ru/Q5A8K5W8Y
TTonsarue 00 okcumax
B T

2.2 OAOPOAL. LIOTATHE O 8 1 https://m.edsoo.ru/C4H8K6TSE
KUCJIOTaX U COJIAX
Boma. P T

2.3 o1, FacTBOpRL. LIOHATHE 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBIE KIaCCHI

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L.3F4R7GOT
COeIUHEHUN

Hroro no pasneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB [[. U. MenaeneeBa. CtpoeHue



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

aTOMOB. XUMH4YeCcKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[lepuonnueckuii 3aKOH 1
[Iepuonnueckas cucrema
3.1 XUMHYECKHUX 3JIeMEHTOB /1. 7
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.ru/C911K8POM

XUMHUeCcKas CBA3b.

OKHCIIUTEIILHO-
3.2 HETATEIRH 8 2 https://m.edso0.rt/W8COT2E7K
BOCCTAHOBHUTEJILHBIE
peakiu
Hroro no pasneny 15
PesepBHOE Bpemst 3 https://m.edsoo.ru/A3F7K3G1G

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 08 >



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIACC

KoanuyecTBO 4acos

Ne HaumenoBanue pa3aeios JJieKTpOHHBIE (I poBbIe)
Kontpoasnbie | IlpakTuueckue
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1. BemecTBoO 1 XuMU4ecKkne peakiuu
[ToBTOpEHME 1 yriTyOJICHHE
1.1 3HAHUM OCHOBHBIX Pa3esioB 5 1 https://m.eds00.ru/GIMS5WIJ3T
Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.eds00.1u/R379Q6G4G
XUMUYECKUX PEaKIUN
DNEeKTPOIUTHYECKAS
1.3 quccoruanus. XuMU4ecKue 8 1 1 https://m.edsoo.ru/DSR5V404A
peaKkIu B pacTBOpax
Uroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX cOeIMHEHUS
OO01mas xapakTepucTHKa
2.1 XUMHYECKUX IJIEMEHTOB 4 1 https://m.edsoo.ru/FOWINIFSV
VIIA-rpynnsl. I'anorenst
OO6m1as xapakTepucTuKa
XUMHYECKHX 3JIEMEHTOB
2.2 . 6 https://m.edsoo.ru/STLTMILTS
VIA-rpynmel. Cepa u eé
COETMHEHUS
OO61mas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
2.3 7 1 https://m.edsoo.ru/A6Y9S6H4U

VA-rpymmsl. A30T, pochop
U UX COCIMHCHHS



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U

OO61as xapakTepucTHKa
XUMHNYECKHUX IJIEMECHTOB

2.4 8 https://m.edsoo.ru/Q2WSH2KSY
IVA-rpynnel. Yriepon u
KPEMHUI U UX COCAMHEHUS
Hroro no pazaeny 25
Pa3pen 3. MeTa/JIbI M BX COeIUHEHUSA
3.1 OO6mue cBoicTBa METANIOB 4 https://m.edsoo.ru/C1C6H6T2M
B -
3.2 WRHCHIINE METAIRT 11X 16 https://m.eds00.ru/I8G6J7RIU
COETMHEHUS
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpyskaoomas cpeaa
B
4.1 CLLECTEA I MATEPHATH B 3 https:/m.edso0.1u/Z3S8T1 Q8K
YKU3HU YeJIOBEeKa
Hroro no paszneny 3
Pe3epBHOE BpeMmst 3 https://m.edsoo.ru/N2U7H3F8A
OBILEE KOJIMYECTBO YACOB 68

[10 [IPOTPAMME



https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




ITHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoaunvecTBo yacos
Ne Mara JIeKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer xumun. Ponp xumuu B
1 1 https://m.eds00.ru/J4C2VEMIV
JKU3HM 4eoBeka. Tena u BemecTsa
[TonsaTHE 0 METOIaX O3HAHUSA B
2 A 1 https://m.edsoo.ru/P10O8ASC6T
XUMHH
[IpakTuueckas padorta Ne 1
«IIpaBuna paboTsl B 1aboparopuu
3 P . P patop 1 https://m.eds00.ru/OSG3EQOD8Y
U IpuéMbI 0OpaIeHus ¢
1a060paTOPHBIM 000PYTOBAaHUEM)
YucThle BelIECTBA U CMECH.
4 . 1 https://m.edsoo.ru/X1A2E3M8R
Crnioco0bl pazaeneHus: cmecei
[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8FIX
OUYMCTKU OBAPEHHOM COMM)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/J7R1O8HIL
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocThle u cnoxHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUYEHHE 1 https://m.edsoo.rt/EOD1LSNIN
3aKOH MOCTOSIHCTBA COCTaBa
10 BeIeCTB. XUMHUYecKas (hopMyIia. 1 https://m.edsoo0.ru/I3Y2G1R4C

BanenTHOCTE aTOMOB XUMHUYECKHX



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

3JICMCHTOB

OtHocuTeNnbHAs aTOMHas Macca.

11 OTtHocuTENbHASI MOJIEKYJISIPHAS https://m.edsoo.ru/FON3S0AII
Macca
MaccoBas 1o XUMAUYECKOT O

12 https://m.eds00.ru/J6A9W4P1J
3JIEMEHTA B COEIMHEHUU
KomanuectBo BemecTBa. Moib.

13 HI https://m.edsoo.ru/C2J5K415X
Momnspras macca
dusnueckue U XUMUYECKUE

14 https://m.edsoo.ru/S2R3H7N6C
SIBJICHUSI. XUMUYECKast PEaKIIHs
[Ipu3HaKu U yCIOBUs MTPOTEKAHUS

15 . https://m.edsoo.ru/Z3F4A8K60
XUMUYECKUX PEaKIIUn
3aK0H COXpaHEHUS MaCChI

16 p https://m.edsoo.ru/P7V8AS5Z3D
BEIIECTB. XUMHUECKUE YPABHCHHUS
BrruncieHus Kom4yecTBa, MacChl

17 BELIECTBA 110 YPaBHEHUSIM https://m.edsoo.ru/WI9S8Y 7727
XUMHYECKHUX PEaKIUi
Knaccudukanus XuMuaeckux

18 peaxiuii (coeTMHeHus, https://m.edsoo.ru/KOP1L4R1IW
pasnokeHus1, 3aMeNIeHns, 00MeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHnukiIoneauct. O0o0ImEeHue https://m.edso0.1u/C2T2E6W6V
cucTeMaTru3anus 3HaHui
KonTponbnas padora Nel no Teme

20 «BellecTBa 1 XUMHYECKHUE https://m.edsoo.ru/D6E9Q4E9H
peaKImy
Bo3nyx — cMmech rasos. Cocras

21 ny https:/m.edsoo.ru/M6A7YOW7S

Bo3ayxa. Kucinopon — aneMeHT u



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

npoctoe BeuiecTBo. O30H

Pu3nyecKue 1 XUMUIECKHE
CBOICTBa KMCIIOpOAA (peaKkLUH

22 https://m.edso00.ru/O0Q4HI1UST
okucieHus, ropeaue). [lonsarue o6
OKCHJIaX
CniocoOsI MoTy4eHHs KHCIOpO/Ia B
23 71a00paTOpPUU U IPOMBILIUIEHHOCTH. https://m.edsoo.ru/F8Q2D2X3H
IIpumeneHue kucnopoaa
TennoBoii 3pPexT XumMuIecKoi
peakuuu, MOHATHE O
24 TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/Z6H4GODSW
9K30- ¥ SHAOTEPMHUUECKHUX
peaKIusax
TomumBo (HedTh, yroias U METaH).
25 3arpsi3HEHHE BO3yXa, CITOCOOBI https://m.edsoo.ru/Y2Y4M4H 1B
€ro MpeAoTBpaILECHUs
[IpakTuueckas pad6ora Ne 3 o
teme «Ilonmydyenue u cobupanue
26 https://m.eds00.ru/J2X0TOAOD
KHCJIOPO/J1a, U3yUEHUE ero
CBOMCTB»
27 Bonopon — onement n mpoctoe https://m.edsoo.ru/I8D2BSD7A
BelecTBO. Haxoxxnenue B npuponae
PuU3nYecKue 1 XUMUYECKHE
28 cBoMcTBa Bogopoxa. [Ipumenenue https://m.edsoo.ru/QOA7R7W60
BOZIOpOAA
29 [ToHsATHE O KUCITOTAX U COJISIX https://m.edsoo.ru/N711U1E4J
30 CHIOCOOBI HOYHEHIA BOZIOPOLa B https://m.edsoo.ru/F4W6US5Q5Q

naboparopuu



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

[IpakTuueckas pabora Ne 4 o

31 teme «Ilomydyenue u cooupanue https://m.edsoo.ru/A8D2B6027Z
BOJIOPO/Ia, U3YUYEHHUE €r0 CBOMCTB)
MoustpHblil 006EM Ta30B. 3aKOH

32 p https://m.edsoo.ru/W4Y 1 W4W8C
ABoraapo
Brruncienus o0béMa, KOJIHYECTBA

33 BELLECTBA ra3a 10 €ro N3BECTHOMY https://m.edsoo.ru/LOW2K9Q8I
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brranciaenust 006MOB ra3oB IO

aBHEHUIO peaKIIMH Ha OCHOBE

34 yp "p 8 . https://m.edsoo.ru/M7G2D2E3H
3aKOHAa 00BLEMHBIX OTHOIIIEHUH
ra3soB
DusznuecKrue U XUMHUUIECKHE

35 . https://m.edsoo.ru/F3S5H7H9U
CBOMCTBA BOJIBI
Cocras ocuoBauunii. I[loustie 00

36 https://m.edso0.ru/I9M1C5U8J
WHUKATOpax
Bopa xak pacTBopuTeb.
Hacrimmennble ¥ HeHACKIICHHBIE

37 H Hl https://m.eds00.ru/S7ZON3W2D
pactBopbl. MaccoBas 101t
BEIL[ECTBA B paCTBOPE
[TpakTrueckas padora Ne 5 mo
TeMe «lIpurorosiieHue pacTBOPOB

38 p . . p . p . https://m.edsoo.ru/LOV7U6I6H
C onpeaeaEHHON MaccoBOM JoJien
pacTBOPEHHOTO BEILIECTBA
KontponrHas padora Ne2 mo teme

39 p P https://m.edsoo.ru/Y3C8C9CRZ
«Kucnopoa. Bogopona. Boga»
OKcuabl: COCTaB, KIacCH(pHUKAIIHS,

40 a (uan https://m.edsoo.ru/D1IA6N2BI9L

HOMEHKJIaTypa



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

HOJ’IyquI/Ie U XUMHNYECKHUEC

41 CBOMCTBA KHCIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/E3USHI W8V
aM(OTEepHBIX OKCHUIOB
OcHOBaHUS: COCTAB,

42 https://m.edso0o.ru/C9Z0EINSV
KJIacCU(UKaIsi, HOMEHKIIATypa
[Tony4enue u xumMudeckue

43 s . https://m.edsoo.ru/W5V2Q8K1E
CBOICTBa OCHOBaHUI
Kucnotsl: cocras, kinaccudukanus,

44 https://m.edsoo.ru/F4P2A0C3V
HOMEHKJIaTypa
IlonyueHune u XUMHUYECKHUE

45 vy https://m.edsoo.ru/BSC1L3L6M
CBOMCTBA KUCJIOT
Conu (cpenHue): HOMEHKIIATYpa,

46 CHOCOOBI NOTYYEHHUS, XUMUYECKUE https://m.edsoo.ru/J4B9QSE1X
CBOICTBA
[TpakTuueckas padota Ne 6.
Pemenne skcniepuMeHTATBHBIX

47 https://m.edsoo.ru/E9X4K8F7W
3aja4 1mo Teme « OCHOBHBIE KJIaCChI
HEOPTraHWYECKUX COCTUHEHUIN
I'eneTndeckas cBsI3b MEKITY

48 KJIacCaMU HEOPraHUYECKUX https://m.edsoo.ru/HOUSD6A0OC
COCIUHEHUN
O06o001IeHre U CUCTEMAaTU3AIIHS

49 H} H https://m.eds00.ru/Q6GINSLAB
3HAHUU
KontpomnbHast pabora Ne3 o treme

50 "OCHOBHEBIC KJIaCChI https://m.edsoo.ru/W6J7L5I5P
HEOPTraHUYECKUX COCTUHEHUI"
[TepBbie MOMBITKH KIacCUPUKAITTN

51 https://m.edsoo.ru/R4STMAMOION

XUMHUYECKHX 3JIeMeHTOB. IToHsTHE



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O Irpymniax CXOJHbIX 3JICMCHTOB

[lepuonnueckuii 3aKOH 1
[Iepuonnueckas cucrema

52 https://m.edsoo.ru/A1BIFOV6C
XUMHYECKHX 31eMeHToB /1. H.
Memneneesa
53 [Iepuoapl, TpyIIIbL, TOATPYIIIBI https://m.edsoo.ru/W3O116R2U
Ctpoenne atomoB. CocTaB
54 p https://m.eds00.ru/C9Q907Z3C
aTOMHBIX siaep. M30Tomb!
CrpoeHue 371eKTPOHHBIX 000JI0YEeK
aTOMOB 3JICMCHTOB
55 . https://m.edsoo.ru/O0F6Y5C8B
[Tepnoanueckoii cucremsl /1. U.
MeHneneesa
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA TI0 €T0 MOJI0KEHHUIO
56 JeMeTa tt rv HOJOIREHHIO B https://m.eds00.ru/A9C319Z5W
[Tepuonnueckoii cucreme /1. Y.
MeHneneesa
3nauenwue [leproguveckoro 3akoHa
ISl Pa3BUTHS HAyKH M IIPAKTHUKHU.
57 AP y p . https://m.eds00.ru/K3S31400V
. . MenneneeB — y4y€HBbIN,
Nearor ¥ rpaxaaHuH
PeseprubIil ypok. O6001IeHNE 1
cHCTeMaTH3alys 3HaHMH /
58 . 1 https://m.edsoo.ru/BOVII4W6A
Bcepoccuiickast mpoBepoyHas
pabota
Kontponbhas pabota Ne4 o teme
«CtpoeHne aToMa. XUMHUYECKast
59 P https://m.edsoo.r/L2L4K005Q

cBs3b» / Beepoccuiickas
npoBepoyHas paboTa



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

DNEeKTPOOTPULIATEIbHOCTh AaTOMOB

60 1 https://m.eds00.ru/S6R802X9B
XUMHUYECKUX IIIEMEHTOB

61 HNonnag xumuyeckas cBA3b 1 https://m.edsoo0.ru/R201T61.4S
KoBanenTHas nosspHas

62 1 https://m.edso0.ru/GIN4H4J6F
XUMHYECKAs CBI3b
KoBasienTHasa HenongpHasg

63 p 1 https://m.edsoo.ru/R5Q417S5K
XUMHUUYECKAS CBA3b

64 CreneHb OKUCIEHUS 1 https://m.edsoo.ru/S8U90O0D4B
OKHUCIATEIHLHO-

65 1 https://m.eds00.ru/KOW2Q5Y1C
BOCCTAaHOBUTEJIBLHBIC PEAKITUH

66 OKHUCIIUTEIN U BOCCTAHOBUTEIHU 1 https://m.eds00.ru/M3DOP4C9Y
PesepBHbIif ypok. O6001ICHNE T
CUCTEMATHU3AINA 3HAHUH I10 TEME

67 1 https://m.edsoo.ru/S2R4S8M 7N
«Ctpoenne aroma. XuUMHU4YECKas
CBS3b)»
PesepBHEIil ypok. O000IIIEHNE U

68 p yp EH 1 https://m.edsoo.1u/S1R1IB1L6Q
cucTeMaTu3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIACC

KoauugecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

IIeproanueckuii 3aK0H.

1 Heprozrieckas cuerema 1 https://m.edso0.ru/W4YSP2F9X
XUMHUYECKUX djiemeHToB 1. 1.
Menneneena
3aKOHOMEPHOCTH B

2 VISMCHCHIIT CBOHCTE 1 https://m.eds00.ru/V8K9IC1C4R
XUMUYECKHUX HJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 https://m.eds00.ru/Q9Y1Y7Z00
HEOPTaHUYECKUX BEIIECTB
Bunasl xumMuueckoii cBsA3U U

4 TUIBI KPUCTATUTMYECKUX 1 https://m.edsoo.ru/R9T4R3J2H
peeETOK
Kontponbnas padota Nel mo
teme «IloBTOpenue u

5 yriyOJieHue 3HaHUH 1 1 https://m.edsoo.ru/R3U4P4C6M
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca»
Knaccudukanms Xumuaeckux

6 pEAKIUA MO pa3IMYHbIM 1 https://m.edsoo.ru/H6L.106U8O
npHU3HaKaM

7 [TonsiTue o ckopocTu 1 https://m.edsoo.ru/Y8B8USO4I



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

XUMHYECKON PEaKIUU.
ITousgaTne 0 TOMOT€HHEBIX U
FeTEPOTCHHBIX PEaAKIUIX

IloHaTne 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIUSIIOLLIE HA CKOPOCTh

8 . https://m.edso00.ru/S5K8G2A3K
XUMHYECKON PEaKIuu U
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 Oxucamrenpio- https://m.eds00.ru/G9K9O1IB1A
BOCCTAHOBUTEJIBHBIC PEAKITIT
Teopus 2AEKTPOAUTUYECKON

10 mucconuanyu. CUIbHBIE U https://m.edsoo.ru/BOO3F108F
CITa0bIC AIMEKTPOJIUTHI

11 HNoHHble ypaBHEHUS peakiuid https://m.edsoo.ru/HIN3L8Y7G
XHUMHUYECKHE CBOMCTBA KHCIIOT
1 OCHOBAaHHUH B CBETE

12 MIPEICTABICHUI 00 https:/m.edsoo0.ru/T3G0X4B91
BIIEKTPOIUTUUECKON
JHUCCOIHAIIN
XuUMHUYECKHE CBOMCTBA COJIeH

13 B cpete HpeHCTaBHeVHHH 00 https://m.edsoo.ru/S1P2W3Q2V
BJIEKTPOJIUTHUYECKON
JHUCCOIHAIUN

14 [TonsTue o runponuse conen https://m.edsoo0.ru/X9Q4S7R5D
O0001eHue 1

15 . https://m.edso0o0.ru/B3HIQOWON
CHCTEMaTH3alMsl 3HaHUH

16 [Ipaktrueckas padota Ne 1. https://m.edsoo.ru/Y2CIM4K4K



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K

«Pemenne
AKCIEPUMEHTAIBHBIX 337124

KonTtponsHas padora Ne2 o
TeMe «DJIEKTPOIUTHYECKAS

17 https://m.edsoo.ru/A3ESY 1K4F
aucconyanysa. XUMHICCKUE
pEeaKIu B PaCTBOPAX»
OO01mas xapakTepucTHKa

18 raJloreHOB. X MMHYECKHE https://m.eds00.ru/1.9Q3U270U
CBOICTBa Ha MPUMEPE XJIOpa
Xnopoogopon. ComnsiHas

19 KHCJVIOTa’ XIMHTACCIHE https://m.eds00.ru/VOY2L.8Y0S
CBOMCTBA, MOJIyYEHHE,
MpUMEHEHUE
[IpakTrueckas padota Ne 2 mo

20 reme «llonysenne COJ,I,HHOH https://m.edsoo.ru/V40O5C7J3Y
KHUCTIOTHI, U3y4YeHHE e
CBOMCTB»
Brruucnenus mo ypaBHEHUSIM

21 XAMHHACCIUX Peaiiiitd, ecin https://m.edsoo.ru/R8ROJILSA
OJIMH U3 PEareHTOB JaH B
M30BITKE

22 OOuwas xapakTepucTuia https://m.edsoo.ru/USKSESDOV
3neMeHTOB VIA-rpynmsl
AmnnoTponHbie MoIU(UKAIIMH

23 cephl HaXOU)K JICHHC CEPBL I €¢ https://m.edsoo.ru/P8X9T.2R2Y
COCIMHEHUH B IPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

24 CepoBoaopoi, CTpOEHHUE, https://m.edsoo.ru/D1K1F5U6P



https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P

(1)I/ISI/I‘~I€CKI/I€ U XUMHNYCCKHUC
CBOMCTBA

25

Oxcuppl cepsl. CepHas

KUCIIOTa, (PU3NIECKUE U
XUMHYECKHE CBOMCTBA,

pUMEHEHNE

https://m.edso0.ru/K2COD1YSW

26

XUMHUYECKUE PEAKIIUH,
JeKalUe B OCHOBE
IPOMBIIIEHHOTO crloco0a
MOJTy4YCHHUA CepHOfI KHCJIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIoIIei cpeabl
COEIMHEHUSIMU CEPbI

https://m.edsoo.ru/V6V8J2S2H

27

Bruncienue MaccoBOM 10U
BBIXOJ1a IPOYKTA peaKIuu

https://m.edsoo.ru/TSH5M5C6Q

28

OO1w1as xapakTepUCTHKA
971eMEHTOB V A-rpynisl. A30T,
pacnpocTpaHEHUE B IPUPOJIE,
du3nYECKre U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/JOX6KSESP

29

AMMHaK, ero pu3nueckue u
XMMHYECKHE CBOICTBA,
MOJIy4Y€HHUE U IPUMEHEHHE

https://m.edsoo.ru/A2J3ES1SU

30

[Tpaktuueckas padota Ne 3 mo
teme «llonydyeHne amMmmuaxa,
U3YyYEHUE €r0 CBOMCTB»

https://m.edsoo.ru/HE8A8ASGRV

31

A3oTHasg KHucJoTa, eé
bu3nYecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/A4S5F4U0M



https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M

32

Hcnonp3oBanne HUTPATOB U
COJIE aMMOHHS B KAYECTBE
MHUHEpaJIbHBIX YA00pEHUH.
XUMHUECKOE 3arps3HEeHue
OKpYy Karolleu cpenbl
COEIMHEHUSMH a30Ta

https://m.eds00.1u/G7Y4Q1J6P

33

®docdop. Oxcua pocdopa (V)
u ¢ochopHas KUCIIOTa,
(du3nUecKrue 1 XUMHYECKUE
CBOIICTBa, MOJIyYECHHE

https://m.edso0o0.ru/Q5BOGIN3R

34

Ucnonb3oBanue pocdaTtos B
KayeCTBE MUHEPAJIbHbBIX
yaoOpeHui. 3arps3HeHHe
MIPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/M4G5HI1P30

35

Yraepon, pacipocTpaHEHHE B
npupoje, Gu3nIecKue u
XUMHUYECKHUE CBOKCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcupapl yraepoaa, ux
du3nYECKre U XUMUIECKHE
CBOICTBa. DKOJIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepona (IV)

https://m.edsoo.ru/P6U7M4KI9T

37

VYroapHasg KUCIIOTa U €€ COJIN

https://m.eds00.ru/TSO1SOFIT

38

[Tpaktuueckas padota Ne 4 mo
teme "llonyyenue
YTIEKUCIIOTO Tasa.
KauecTBenHnas peakuus Ha
KapOoHAaT-MOH"

https://m.edsoo.ru/P6WIW6A4C

39

HepBOHa‘laHBHBIC IIOHATHS 00

https://m.eds00.1u/G506H6X1E



https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E

OpraHMYECKUX BEIIECTBAX KaK
0 COEUHEHUSX yriepoja

40

Kpemnuii u ero coenunenust

https://m.edsoo.ru/S2F3Z4G3N

41

[TpakTuueckas padota Ne 5.
Pemenne
SKCHEPUMEHTAIIbHBIX 3a7a4 110
TeMe «Baxknaeime
HEMETAIUIBL U MX COCAUHCHUS

https://m.edsoo.rui/Y8B8R2E1J

42

KonTtponbnas padora Ne3 mo
TeMe «Baxuelinimie
HEMETAJUIBI U UX COEIUHEHUS)

https://m.edsoo.ru/K1E4WSF5D

43

OO61mas xapakTepucTHKa
XAMUYECKHX DJIEMEHTOB —
MeTaiuioB. MeTrannndueckas
CBS3b U METaJTHUYeCcKas
KpUCTaJUIMUecKasi pelérka.
dusnyeckue CBOMCTBA
METaJNIOB

https://m.edsoo0.ru/Q5M8X376L

44

XnMHUUecKre CBOMCTBA
METAJIIO0B.
DIEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB

https://m.edso0o0.ru/M7GOF6W6K

45

OO6mue crnocoOb! MOTyYeHUs
MeTaiuioB. CrijiaBbl.
Boruncnenus o ypaBHeHUIM
XUMHYECKHUX PEaKIIHid, €ClIu
OJIMH U3 PEareHTOB COACPIKHUT
pUMecH

https://m.edsoo0.ru/F9S7U4G5C

46

[Tonsitue o koppo3uu

https://m.edsoo.ru/U4T6B8L6C



https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C

MCETAIJIOB

47 [[lenouyHble MeTANIBI https://m.edsoo.ru/ESNOF6H7A
OKcHUIBI ¥ THAPOKCUIBI

48 a AP a https://m.edsoo.ru/Q5F4A870U
HaTpUs U Kaaus

€JIOYHO3EMEIbHBIE METAIEI

49 1 . . https://m.edsoo.ru/R9OG4H21 5S
— KaJbIIUHA U MarHui
Bakneiime coenuHeHns

50 https://m.edsoo.ru/B5B6SOF6R
KaJIBIIUSI
Oo6o0611IEHNE U

51 . https://m.edsoo.ru/Z8S2E1Y6W
cUcTeMaTH3aIus 3HaHUI
JKéctkocTh BO CI10c00

52 . TROCTE BOART M €I M https://m.edsoo.ru/U4F1V1P9K
e€ ycTpaHeHus
[TpakTrueckas padora Ne 6 mo

53 TeMe "JKECTKOCTH BOJEI U https://m.edsoo.ru/T6E9U2I3W
METO/Ibl €€ yCTpaHEeHHs"

54 AroMuHIH https://m.eds00.ru/O2U1T4S00
Amdbore € CBOMCTBa

55 MGOTEpHIE CBOHCTS https://m.edsoo.ru/T7Z619U3S
OKCH/JIa ¥ THUJIPOKCHIA

56 Keneso https://m.edsoo.ru/I2ROK4COE
OKcHabl, THAPOKCHIBI H COJIU

57 a P a https://m.eds00.ru/U2B913V0Q
xenesa (II) u sxenesza (I1I)
O0001enue u

58 B . https://m.edsoo.ru/W6NOHSL7X
cucTeMaTu3alusa 3HaHUi
[IpakTuueckas padota Ne 7.
Pemenne

59 HKCIIEPUMEHTAIBHBIX 33/a4 110 https://m.edso0.1ru/J1IM4T7L4X

TeMe «BakHnenmue MeTaniinl U
UX COEIMHEHUI



https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X

Brruucnenus mo ypaBHEHUSIM
XMMHYECKUX PEaKIUi, eClin
OJIMH U3 PEareHTOB JaH B

60 W30BITKE WU COJICPIKUT 1 https://m.edso00.ru/F2G001Y0OK
npumecu. Berancienus
MacCOBOH JOJIH BLIXOIa
MPOJIyKTa peakiuu
O00011eHue 1

61 . 1 https://m.edsoo.ru/WIFSEI9L 5N
cucTeMaru3anus 3HaHui
KonTponbnas padora Ne4 o

62 TeMe «BakHelnme MeTaisl U 1 https://m.edsoo.ruw/FIEOK9H7N
AX COEIMHEHUS
BemecrBa 1 matepuaisl B

63 [IOBCEIHEBHON KU3HU 1 https://m.edsoo.ru/T4P9U7D4B
4eJ0BEeKa
XHUMHYECKOE 3arps3HEeHNE

64 . p 1 https://m.edso00.ru/COU7O0M3X
OKpPY’KaloIlleH cpeibl
Ponp xumuu B perieHnn

65 1 https://m.edsoo.ru/K9X9ATOM
AKOJIOTUYECKHUX TTPOOIeM
PesepBusblil ypok. O000111€HIE

66 p yp Luv 1 https://m.eds00.ru/TSK5V6J3C
U CUCTEMAaTHU3aLMs 3HAHUN
PesepBusblii ypok. O000111€HIE

67 P yp HIV 1 https://m.edsoo.ru/Y2B8C4H2E
U CUCTEMATHU3aLUs 3HAHUN
PesepBueliil ypok. O0001IEHNE

68 p yp Hlu 1 https://m.edsoo.ru/B3P1R2T3V
WA CUCTEMAaTHU3aLMs 3HAHUN

OBIIEE KOJIMYECTBO HACOB 68

[10 [TIPOT'PAMME
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJIbHOMN ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

IIo Teme: «HCpBOHa‘-IaJ'ILHI)IC XUMHNYCCKHUEC ITOHATHUA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToMm,
MOJIEKyJIa, XUMHUYECKHUH JIIEMEHT, NPOCTOE BEIIEeCTBO, CIOKHOE
BEILIECTBO, CMeCh (OJHOpPOAHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKyJsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHas Macca, MaccoBas J0JI1 XHMHUYECKOTO
JJIEeMEHTa B COCJIMHEHUHU, MOJISIPHBIM OO0BEM, XMUMHUECKas peakiius,
KIacCUpUKAUsA  PEaKIUil:  peakuud  COCOUHCHHS,  PEaKIUu
pa3loXKeHUsl, peaklUuu 3aMEeUIeHHs, peakuuu oOMeHa, 5K30- U
IHJIOTEPMHUUYECKUE PEAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MaccCoBasi 40JI1 BEIICCTBA (HpOHeHTHaﬂ KOHHCHTpaI_II/IH) B paCTBOPC

1.2

HWIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHX MOHATHH H

MNPUMCHATH 3TU MOHATHSA MPU OITMCAaHUHU BCIICCTB U UX HpeBpameHHﬁ

1.3

HCIIOJIb30BATh XUMHWYCCKYIO CHUMBOJIMKY IJIsI COCTABJICHUS q)OpMYJ'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEaKIUN

1.4

PpaCKpbIBATh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BE€IICCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3aKOHa

ABorazapo

1.5

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

COCIUHCHHUAX

1.6

KJacCUUIUPOBATh XMUMHUYECKHE peakiuuu (M0 YHCIy H COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 0 TEIJIOBOMY dPPEKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI

BEILIECTB




1.8

BBIUHCIISITh MAacCOBYIO JOJI0 XMMHUYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIATE MACCOBYHO NOJIFO BEIIECTBA B PaCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJbI TO3HAHUS — HAOIIOJICHUE,
W3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

ITo Teme: «BaxkHeitmme nmpeaCcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHATHH: OKCHun,

KHUCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMPEACIIATE NPHUHAMIC)KHOCTL BCHICCTB K OHpe)leJ'IéHHOMy KJ1accy

COeIMHEHMH 1o popMyiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKHUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB PA3JIMUYHBIX KJIACCOB, MOATBEPXKAas ONUCAHHE IpUMEpaMu

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIMI

2.5

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CJIeA0BaThb IpaBujiaM I10JIb30BaHU 1 XUMHUYECKOU HOC}’I[Oﬁ )41
abopaTOpHBIM O00OpPYAOBaHHEM, a TAKXKE IMPaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUHU C HUHCTPYKHOUAMHU 110 BBIIIOJIHCHUIO
na60paT0prlx XUMHYCCKUX OIBITOB IO IMOJYUYCHUIO U co61/1paHmo
ra3o00pa3HBIX BEIIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACNIEHHONM MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOJUTH XUMHUYECKUE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB WIeJIoYed W KHUCIOT C MOMOUIBIO

MH/IUKATOPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHK U APYTHE)

2.7

IIpOBOAUTD paC‘{éTBI 110 YpaBHCHHIO XUMHUYECKOU pcakuuu

IIo Tteme: «llepuoguueckuit 3akoH u Ilepumogmueckas cucrema
xumudeckux snementoB JI. M. MenneneeBa. CtpoeHue aTroMmoB.

Xumudeckas cBsa3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC peaKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHH: AIpO aTOMa,
JNEKTPOHHBIA CJOH aroma, aTroMHas OpOWTaldb, paguyc aroma,

XUMHUYCCKas CBA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHAsA CBA3b,




3JIEKTPOOTPULIATEIIBHOCTh, HWOHHAs CBSI3b, HMOH, KAaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHUEC 5JICMCHTBI

3.3

OIMCHIBATh M XapaKTepH30BaTh TaOiM4Hy (Gopmy Ilepronndeckoit
CUCTEMBl XMMHYECKHUX D3JIEMEHTOB: pa3lU4aTh MOHATHS «TJIABHAS
noarpynmna (Arpymma)» u «mnobodyHas mnoxarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY Nnepruoabl
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packpbiBaTh cmbici Ilepuoguyeckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATH MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB OT WX NoJokKeHus B Ilepuoamueckoit

CUCTEMC

3.5

COOTHOCUTH 0603Ha‘IeHI/IH, KOTOPBIC HMCEIOTCA B Ta6n1/1ue
«HCpI/IO,Z[I/I‘-ICCKaSI CcHUCTEMaA XHUMHUYCCKUX 9JICMCHTOB I[I/I
MeHﬂeneeBa» C YHUCJIOBBIMH XapPaKTCPUCTHUKAMH CTPOCHHA aTOMOB
XHUMHUYCCKUX OJICMCHTOB (COCTaB U 3apsna  daapa, 06mee YHUCII0

AJIEKTPOHOB U paclpeiesieHHue UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

OIpPCACIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCAUHCHHUAX

3.7

OIIpCACIIATL BHU XAMHYECKOH CBSI3U (KOBaHeHTHaﬂ u I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT0O 00111er0 00pa3oBaHus

1

Ilo Teme: «BeH_ICCTBO U XUMHNYCCKasd pCaKI A

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSTHI: pacTBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JIUCCOLUAIINSA,
peakIuy HWOHHOTO OOMEHa, KaTaJu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumbie u HEoOpaTUMBbIE peaxuuu,
OKHCIIUTEITbHOBOCCTAHOBUTEIBHBIC peakum, OKHCIIUTEIIb,
BOCCTAHOBHTENIb, OKHCIICHHE M BOCCTAaHOBJICHHE, AaJUIOTPOIHA,
amporepHOCTh,  XMMHYECKassh  CBA3b  (KOB&JICHTHAs, HWOHHAsd,

MCTaJ'IJII/I‘ICCKaH), KpucCTallIn4CCKas peméTKa, CIlNIaBbl, CKOpPOCTb




XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H

IPUMCHATD OTHU IIOHATHUSA IIPU OIIMCAHHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS DSJIEKTPOJUTHUECKOW IMCCOLMALUN KHCIIOT,
LIEJI0YEH M COJIEH, IOJHBIE M COKPAIIEHHBIE YPAaBHEHMs pEaKIUi

HOHHOI'0 OOM€EHa

1.4

pacKphIBaTh CYIMHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

OoCpCACTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca 3TUX peaKum”I

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKLuu

Ilo temam: «HemeTamnel U HX coeauHEHHUS» U «MeTalllbl U HX

COCOAUHCHU A

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHEITUPUICCKIEC XUMUICCKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE
MpUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTaBJISITh YPABHCHUA peaKuHﬁ, IMOATBCPIKAAOINX CYIICCTBOBAHHEC

TeHETHYSCKOM CBA3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTpPOCHUA,
BO3MOXXHOCTH IPOTEKAHHUA XHUMHYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

24

CJIeA0BaThb IpaBujiaMm I10JIb30BaHU XUMHUYECKOU HOC}’I{Oﬁ )41
abopaTOpHBIM O00OpPYJAOBAaHHEM, a TAKXKE MPaBHJIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBIMOTHEHUIO
na60paT0prlx XUMHUYCCKUX OIBITOB IO IMOJYUYCHHUIO U CO6I/IpaHI/IIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTH PEAaKIUH, MOATBEPXKAAIOLINE KAYeCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuonuza, kapbonar, ¢ocdar, cumukar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3yYEHHBIX METAJUIOB,

NMPUCYTCTBYIOIINUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus u OKpYyzKaroast cpeaa»

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XxuMuueckux nouaruit: [IJIK

BCIUICCTBA, KOPpO3Hd MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM JACATCIIbHOCTH —




aHaIM3 MW CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHHE MPUYMHHO-CICJACTBEHHBIX CBS3eM — Uil  M3Y4YCHHS
CBOI\/’ICTB BCIICCTB N XHUMHUYCCKHUX peaKHHﬁ; CCT€CTBCHHOHaquBI€
METOJIbl TO3HAaHUS — HaONIOJIeHHEe, W3MEpEeHUe, MOJEIHpPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICJICHHBIN)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

HepBOHa‘laﬂbHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipeamer xumuu. Poiab XUMHUM B JKM3HM YeJIOBEKAa. XUMHs B CHCTEME HayK.
Tena u BemiectBa. PuznyecKue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE

BCIICCTB

1.2

ITousrue o MECTOAaX MO3HAHUA B XUMHH. Ywucteie BEIICCTBA U CMCCH. CriocoOBbl

pas3aeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d31eMeHThl. CHMBOJBI  XHMMHYECKHX

371eMeHTOB. [IpocThie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckas Gpopmyiia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTeNnbHas  aTOMHasg — Macca.
OtHocuTenbHAs MOJIEKYIJIApHas Macca. MaccoBas 10JI1 XUMHUYECKOTO DIIEMEHTA

B COCOAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M 4MCIa CTPYKTYPHBIX €IMHUIl BemiecTBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHUX COCIMHEHUM

1.6

dusnueckue U XUMUYECKUE ABJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUUYeCcKHe ypaBHeHus. Kinaccupukaus

XUMHUYECKHUX PeaKIuii (COeTUHEHMs, pa3I0KEHUs, 3aMEIIeHUs, 0OMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYA0H, C MpaBUIaMu
pabotel B maboparopuum © TpuéMaMu oOpamieHWss ¢ Jab0paTOpHBIM
o0opysOBaHHEM, H3yuye€HHE M ONucaHue (QU3UYECKHX CBOICTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHUE U KOHACHCALUs BOJbI) U
XUMHYECKUX  (TOpeHME  CBEYM, [POKAJIMBAaHUE MEJHOW  IPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SBIIGHUH, HAOMIOJEHUE U ONHCAHHE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuid (pa3joxkeHwe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTHI C XJIOPHAOM Oapusi, pas3loKeHHE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBUE JKelle3a C pacCTBOPOM

comm meau(Il), nzyuenne cmocoOoOB pasaeneHuss cMecei (C MOMOIIbI0 MarHNuTa,




buIbTpOBaHUE, BBIMAPUBAHKUE, MUCTUIUIALMS, XpoMmarorpadus), MpoBeIeHUE
OUYMCTKU MOBAPEHHOU CONM, HAOIIOIEHUE U OMTUCAHKE PE3YJIbTATOB MPOBEACHUS
OMbITa, WJUTIOCTPUPYIOLIEr0 3aKOH COXpPAHEHMsI MaccChl, CO3JIaHUE MoJiesnel

MOJIEKYJI (IIapOCTEPHKHEBBIX )

Bakueiimme IpeaACTaBUTCIIM HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkeHue Kuciopona B MpUpone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoObl
NOJYYEeHUsI KHUCIOopoJga B JIAOOpaTOpUM M MPOMBINUIEHHOCTH. Kpyroopor

Kkucaopoja B npupojie. O30H — ajuioTponHas MoauuKalus KUCIopoia

2.2

TennoBoii 3G HEeKT XUMUIECKON PEaKINK, TEPMOXUMUYECKUE YPABHEHUS, IK30-
" SHAOTCPMHUUYCCKHUEC PCAKIINU. Tormnmuso: YTroJjib U MCTaH. 3an$I3HeHI/Ie BO31yXa,

yCUJICHHE MTapHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0sI

2.3

Bonopoa — snemeHT U mpoctoe BeriecTBo. HaxoskieHue Bomopojaa B MPHPOIE,
Gu3MYecKue W XHMHUUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! u conu
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MounsipHblii 00BEM ra3oB. Pacy€Tsl N0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CcBOWMCTBA BOAbl. Boga kak pactBoputTenb. PacTBopbI.
HacellieHHble M1 HEHACBILLIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoje M B XKU3HU uyenoBeka. Kpyrosopor
BOJBl B TIpuUpoJe. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXxpaHa M OYMCTKA

MMPpUPOIHBIX BOI

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Kiaccudukarus
OKCHJIOB: cojeo0Opa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBbIC) W
HecosieoOpasyronue. Homenkmatypa okcuaoB. Dusnyeckne M XUMHYECKHE

CBOMCTBA OKCUIOB. [lomyyenue okcunos

2.7

OcuoBanus. Knaccudukanus ocHOBaHMNA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMmeHnkarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [lomydyenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkinatypa kucinor. dusmdeckue u
XUMHUYECKHE CBoMcTBa KHUCHIOT. Psn aktuBHOCTH MeTamiaoB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

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

[Tonyuenue coneit




2.10

I'eneTmueckas cBI3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COACpPKAHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHME U H3ydEHUE
CBOICTB KHCJIOpOJa, HAOIIOEHUE B3aUMOJAECUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M IpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB U OIHUCAHME MX CBOICTB, IMOJy4YeHHUE, COOHMpaHUe,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojeiicTBue
Boziopoja ¢ okcuaoMm menu(Il) (Bo3MOXKHO HUCTIONB30BAHME BHICOMATEPUATIOB),
HaOJroleHue 00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTallaMd (HaTpUeM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KACJIOT M IIeJIoYeil C IOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHWE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCcOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYeH, H3ydeHHE
B3aumojeiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEaKIUN HEUTpaIU3allH, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOrO0 MeTajula JAPYTMM M3 pacTBOpa COJIM, pEUICHHE
HKCIEPUMEHTAIbHBIX 3a/1ady 1o TeMe «BakHelue kiacchl HEOPraHUYECKUX

COCIUHEHUN

Ilepuoanueckuii 3akoH u [lepruoanueckasi cuCTeEMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CtpoeHue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKH KiIacCH(DUKANMU XUMHUYECKUX dlIeMeHTOB. [loHATHE O
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IEJIOYHO3EMENbHbIE METaJlIbl,
raJIOreHbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3i1eMeHTOB []. 1.
Meneneesa. Koporkonepuoanas u JUIMHHOTIEPHOHAS (hopMbI
Ilepuoanueckot cucrteMbl xuMuueckux odnemeHtoB J[.M. Menneneesa.
[Iepnoasl m rpynnel. PU3NYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa M rpyuribl 3JICMCHTA

3.3

Ctpoenue atoMoB. CoctaB aToMHBIX sAnep. M3otombl. DnekTponbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aTroMOB TepBbIX 20 XHUMHYECKHX JIIEMEHTOB




[lepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxxeHuro B Ilepuoanueckoii cucreme /.M. Menneneesa
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3aKOHOMEPHOCTU M3MEHEHHUsI paauyca aTOMOB XHUMHUYECKHX DSJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpylnaM H IEpUOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BuUTUA Hayku W npaktuku. .M. MeHneneeB — y4€Hbll U

I'pa)XKaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojsipHass M HENOJSpHAas) CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCakuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBIeHMA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XVUMUYECKUH HKCHEPUMEHT: HW3Y4YeHHEe O0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHIA LUHKA C PacTBOpaMU KHUCIOT U
11eJI049el, MPOBEIEHNE ONBITOB, WIUTFOCTPUPYIOIIHUX HNPUMEPBI OKHUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaK].lI/Ifl (FOpCHI/IC, pCaKknuuu pa3jioKCHUs, COCIII/IHCHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo u xumunueckas peakuus. IloBropenue

1.1

IIepuonnueckuit 3axoH. Ilepuoauyeckas cucrema XuMu4eckux anemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsi MU HX
COCMHEHHII B COOTBETCTBUU C TMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BemiecTBa: BHAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJAa XUMUYecKoll cBs3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoJHasi U TpUBHAJIbHAsA). XMMHUYECKHUE CBOICTBa BEILECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCIUHEHHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4ecKuxX peakiuid Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOLIMX B PEAKLUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo

N3MCHCHMIO CTCIICHEH OKMCICHUS XHMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 Yy4YacTHIO Karajau3aTopa). OJK30- ¢ JHJAOTEPMUYECKUE  PEaKIIuH,

TCPMOXUMHUYCCKNEC YPABHCHUS. Ilonstue o CKOpPOCTH XUMHUYECKOU pcakuuu

1.4

ITonsatue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUUYCCKUX PCaAKIUAX. IlonsTHE O
TOMOI'CHHBIX M I'€TCPOrCHHLIX PCAKIHAX. IloHsTHE 0 XMMHYCCKOM PAaBHOBCCHHU.
q)aKTOpLI, BJIMAIOIIHUEC Ha CKOPOCTb XHUMHYCCKOM PCaKiMKu W II0JIOXKCHHEC

XUMHYCCKOI'O0 paBHOBECUA

1.5

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHbBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA C HCIOJb30BAHHEM METOJA

SJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOJUTHUECKON JUCCOIUALMK. DIJIEKTPOJIHUTHI U HEIJIEKTPOJIHTHI.
Katunonsl, annonsl. MexaHu3m AUCCOLMAIIMN BELIECTB C Pa3IMUYHBIMU BHUJIAMU
xuMudeckon cBs3u. CteneHb aucconuanuu. CHIBHBIE M CITA0BIE IEKTPOIUTHI.
Peakuun MoHHOTO OOMEHa. YCIOBUS NMPOTEKaHUs pEeaKUUii MOHHOrO oOMeEHa,
MOJHBIE M COKpAalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJ€ll B CBeTE NPEACTABICHUH 00 3SJICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakuny Ha MOHBI. [[oHATHE 0 THAPOIU3E Colieit

1.7

XuMHU4ecKuit OKCIICPUMCHT. O3HAKOMIJICHUC C MOJACIIKAIMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalsioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DaKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMN  KHUCTIOT, IIeNo4Yei © coleil (BO3MOXKHO HCHOJIb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakinii HOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE rasa,
o0Opa3oBaHHE BOJIbl); OMNbBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX peaKIMii (TOPeHHE, PEaKIUu PA3JI0KEHUS, COCIUHEHUS);
pacrio3HaBaHHE HEOPTAHUYECKUX BEMICCTB C MMOMOIIBIO0 KaUeCTBEHHBIX peaKInii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannsl 1 uX coeTUHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHsI AaTOMOB,
XapakTepHbIe CTerneHu okuciaeHus. CTpoeHne u (u3nYeckre CBOMCTBA MPOCTHIX
BELIECTB — TaJoreHoB. XHMMHUYECKME CBOICTBa Ha IpUMeEpe XJopa
(B3auMozielicTBUE € MeTallylaMi, HEMETaJulaMH, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHUCJI0Ta, XUMHYCCKHUEC CBOﬁCTBa, IMOJIy4YCHHUE, IPUMCHCHUC. Z[CﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBEeKa. BakHenme XJIOpuabsl U UX

Hax0’JICHUE B MPUPOJIE

2.2

Oo6mas xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbBIE CTeTeHN oKucieHus. CTpoeHne u Gpu3nyeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPONHBIE MOAM(PUKAIIUN
KHCJIOpOJia U cepbl. XUMHUYECKHUE CBoMcTBa cepbl. CepoBOAOPOM, CTPOCHHE,
¢dbusznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIIOTHBIX OKCHIOOB. CepHasI KHCJIOTa, (1)I/I3I/I‘I€CKI/IG 1 XAMHYECKHE CBOMCTBa
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT U cneruduueckue). XuMHUUEeCKHe
peakuuy, JeKalue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJIy4YeHHs] CepHOMU
kucnothl. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxaeHue cepsl U €€ COCIUHEHUH B MPUPOJE. XUMUIECKOE
3arpsi3HEHUE OKPYIKAIOLIel cpelbl COeNWHEHUSIMU Cephbl (KUCIOTHBIE JI0XKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 NMPEI0TBPAIECHHS
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OOmast xapakrepucTuka 3y1eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMUUecKue cBoiicTBa. KpyroBopor a3ora B npupoae. AMMUAK,
ero ¢u3n4ecKkue M XMMUYECKHE CBOICTBa, Mojy4yeHue u npumeHenue. Conn
aMMOHHS, HX (u3nyeckue ¥ XHMHUYECKHE CBOICTBa, IpHMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢usnyeckue M XMMHYECKHE CBOMcTBa (0OIIME Kak MpeacTaBUTENs Kiacca
KHUCIOT U cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KayecTBE MHHEPAJIbHBIX yI0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karomien
Cpelibl COETMHEHUAMU a30Ta (KUCIOTHBIE TOKIM, 3arpsiI3HEHUE BO3lyXa, IOUYBBI

Y BOJIOEMOB)
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®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrue U XUMUYECKHUE
ceorictBa. Oxcupn dochopa(V) u docdopnas kucnora, Qundeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBHBIX YI00pEHU

2.5

Obmass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIJIepoJ, ajuIOTPOIIHBIE
Moau(HKAIMK, PACIPOCTPAaHCHWE B TPUPOJE, (PHU3MYecKre W XUMUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupoae. OKcuasl yrieposa,
ux (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHe Ha JXUBBIC OPraHU3MBI,

MOJIYUYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6JICMBI, CBA3aHHBIC C OKCHIOM




yriepona(lV); rumoresa rino0adbHOTO MOTEIUICHHUS KIMMAaTa, NapHUKOBBII
addekr. YrompHas KucioTa U €€ colu, UX (GU3NYECKUE U XUMHUYECKUE
CBOIiCTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[lepBoHauanbHBIE MOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX
yriepona (MeTaH, 3TaH, STWICH, AaleTHICH, 3TaHOJ, TIJHMLEPUH, YKCyCHas
kuciorta). Mx cocraB m xummuueckoe crpoenue. llonstue o Ouomormuecku
BOXHBIX BEILIECTBAaX: Mpax, OellkaX, yrieBoJaX — M HMX POJIH B KU3HU
4yenoBeka. MarepuaabHOe E€AMHCTBO OpPraHWYECKHMX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IMOIy4YCHHE U
npumenenne. CoenuHeHuss KpeMHHUs B mpupoae. OOmme mpencraBicHus 00
okcuae kpemHusA(IV) u kpemuueBoi kuciote. CHIIMKAThI, UX UCIIOIh30BAaHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTA. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJITHOM KHCJIOTBHI; NMPOBEICHUE KAYECTBEHHBIX PEAKIUMH HA XJIOPH]I-
MOHbI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTpa’KaIoIINe
(u3nyecKkre U XMMUYECKHE CBOMCTBA rajlor€HOB U UX COCAMHEHHH (BO3MOKHO
UCTIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paszlaMu XJIOPUIOB
(ramoreHHnI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOMIOACHUE Ipoliecca
oOyrauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOI KHCIIOTHI;
U3yYeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEJICHUE
KaueCcTBEHHOW peakuuu Ha cyibpaT-uoH U HaOMIoJeHHe mpu3HaKa eé
MIPOTEKaHUs; O3HAKOMIIEHHE C (PM3NUECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (ochHOPHBIX yA0OpEHUH; OTyYeHue, COOMpaHe, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAauyeCTBEHHBIX pPEaKIUil Ha HOH
aMMOHMSI U (ochaT-uOH U U3yuyeHHE NPUZHAKOB HUX MPOTEKaHHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIOJb30BAHUE BHUJICOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUTMYECKUX
pem€rok anMmasa, rpaduta, (¢QyJJIepeHa; O3HAKOMIIEHHE C IPOIECCOM

az[cop6u1/m paCTBopéHHHX BCIICCTB aKTUBHPOBAHHBIM yrnéM u yCTpOfICTBOM




IIPOTHBOra3a; IOJIy4eHUue, coOMpaHHe, pacllo3HaBaHUE M W3Y4YEHHUE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOoHaT- u
CWJIMKAT-UOHBbl M W3yYEHUE IPU3HAKOB HX TNPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHON HPOMBIIUIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe «BakHeHlIe HeMeTaUIbl U UX COEIUHEHUI

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTHUKa XUMHUYECKHX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepuoamueckoid cucreme xuMuueckux osnemeHtoB J[.HU.
MenneneeBa u ctpoenus atoMoB. CTpoeHHe MeTaAIIOB. MeTallinyeckas CBsI3b U
MeTaJUTMYeCKasi ~KpUCTaUITMYecKass pemérka. DJCKTPOXUMHYCCKUH s

HaIIpsKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OO1ue crnocoObl NOTydeHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTyH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B I[lepuoamyeckoil cucTeMe XHMUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIECHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIbI U
TUAPOKCUABI HaTpus M Kanusa. [IpuMeHeHHMe IIENOYHBIX METauIOB U HX

COEeIUHEHUN

3.4

Illenoyno3emMenbpHbIE  METaIbl MarHuili W KajJblMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux 3iueMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoOXJIE€HWE B mpupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
MarHus W Kaiublius. BakHeWImne coeauHeHUs Kaiblus (OKCHJA, THIPOKCHI,

coiu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomMunuit: nonoxkenue B Ileproguueckoil cucTeMe XUMHYECKHX AJIEMEHTOB
JI.. MenneneeBa; cTpoeHuE aroma; HaxoxkaeHue B mpupone. dusnueckue u
XAUMUYECKHE CBOMCTBA aFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepnoanueckoi cucreme XuMu4eckux siaeMenTon J[. 1.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIL U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMUYECKUMN 9KCIICPUMCHT:. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMM; H3YyYEHUE pEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aMMOJICHICTBUSL  OKCHJAa KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HMCCIICJOBAHUE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJICOMATEePHAIIOB); MPU3HAKOB MPOTCKaHMS KAaUYECTBEHHBIX PEaKIUii HA MOHBI
(Marnusi, xanblus, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJTIO/ICHUE W OMHMCAHUE MPOIECCOB OKPANTUBAHUS TUIAMEHH HMOHAMH HATpHS,
Kaausi W Kaiublus  (BOBMOXKHO — MCIIOJIB30BaHWUE  BHUICOMATEPHAIIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
IIUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 3aj1au 1o TeMe « BakHelie MeTauibl 1

nX COCAUHCHU)

XHMHS U OKpyXKarolas cpena

4.1

HoBeie marTepuanbl u TexHonoruu. BemecTtBa U maTepuaibl B IMOBCEIHEBHOMU
JKU3HU 4YesioBeKa. XUMHUs U 3J0poBbe. be3omacHoe Mcnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momoip Mpu XMMHYECKUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomiend cpeas! [1/IK. Ponb XuMuu B pelieHMH 3KOJOTHYECKUX TPOOIeM.
[IpupomHble MCTOYHWUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HEPTH),

MPOAYKTHI UX NEpepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XHUMUYECKUN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u0B MaTCpHraIoB (CTGKJ’IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEpUaJIbl)




MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPseMoOro
TpedoBaHMs

IIpoBepsiemble TPeGOBaAHUSA K NMPEIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOorpamMMbl OCHOBHOTO 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O II03HABa€MOCTU SIBJIEHUI MpPUPOAbI, MOHUMAHUE OOBEKTHUBHOMU
3HAYMMOCTU OCHOB XMMMYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyJbTYyphl M NPAKTHYECKOU
NESTEIbHOCTH YEeIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAHHEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHbIX MCTOJAaX NO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HCCICAOBAaHUA BCIICCTB W HU3YUCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJb30BaTh MOACIIN JUIA

00BACHEHUS CTPpOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMU Ha JOCTHIKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCcMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieit mpodecCuoHaIbHON AesITeIbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMHU Kak NPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/ie Ha YPOBEHb CPEHEr0 00IIero 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHE TIOHATHS: XHUMHYCCKUU DJICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOIHAS M
HEOJHOPOJIHAsE CMeChb, OTHOCHUTEJIBbHBIE AaTOMHAas M MOJICKYJIsIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAas Macca, MOJISIPHbIH
00BEM, OKCHJ, KHCJIOTa, OCHOBaHWE, COJIb (CPedHsSsi), XUMHUYECKas
peakuus, peaklUu COEIUHEHMs, PEaKLUH pas3IokKeHUs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3((deKT peakuuu, 3K30- U
9HJIOTEPMHUYECKHE PpEeaKIMU, PacTBOp, MaccoBas O XUMHUYECKOIro
9JICMCHTA B COCIMHCHUH, MAaCCOBas OO0JIA U NPOLUCHTHAA KOHLUCHTPALA

BEIIECTBA B pacTBOPE, PO aTOMa, JIEKTPOHHBIN CIION aTOMa, aTOMHast




opburanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULATEIBHOCTD, MOJIIPHAS U HEMOJIApHAsI
KOBQJIEGHTHAsE  CBSI3b, MOHHAsl  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYECKasi pemérka (aroMHas, WOHHAas, MeTaJuIndyecKas,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHMOH, JJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOIUTHYECKAsT ~ JTUCCOLMAIMSA, peakIMd HOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  OKUCIUTENIb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKluH,
CKOpOCTb XUMMYECKOW peakuuu, Karamuszarop, [IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHS MacChl,
nepuoguyeckuit 3axkoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJICKYJISIDHAsl ~ Teopwus, TEOpHs

AJIEKTPOJIUTUYECKON JUCCOIHAITIHT

Biianenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUCHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4YHCI€ MHHEpaJbHbIC YAOOpPEHHs, METAUIbl U CIUIABBI,
NPOAYKTHl TIepepadOTKH TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEJIbCKOM XO3HCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIs. OpraHK3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

U XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M UYCJIIOBEKA W OKPYKAIOIIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HUHTCIPUPOBATH XHUMUUYCCKHUC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

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

CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
OpeBpalleHusIX M MPaKTUYECKOM MNPUMEHEHHH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6HO-H03HaBaTeJIBHLIX 3aga4d

Brnagenue ocHoBaMH IIOHATHHHOTO afrapara U CHMBOJIMYCCKOTO

SA3bIKa XUMHH JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHUYCCKUX BCIICCTB,




YpaBHEHUH  XUMHUYECKHUX  pPEaKIMd; OCHOBAMM  XHMHUYECKOM

HoMeHK1aTypsl (IUPAC u TpuBnaibHOi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dNeMeHTa B [lepuonndeckoii
CUCTEME C UHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
AJIEKTPOHOB), PACHPEICICHUEM D3JIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX epruoa0B, KaJInud U KaJIbLHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paauyc aroMma, 3JIEKTPOOTPHULIATEIbHOCTB),
OPOCTBIX UM CJIOKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepyoguueckoii cucremMe (B MajiblXx IepUojax M IJIaBHBIX

MOJArpyNIax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne knaccupuiupoBaTh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHUYCCKUX DJJICMCHTOB, 3apsal

HOHa

8.2

BHUJl XMMHMYECKOW CBA3M W THUN KPUCTAUIMYECKOM CTPYKTYphl B

COCAUMHCHUAX

8.3

XapaKkTep CpCabl B BOAHLIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBH.HPIIZ)

8.4

OKHUCJIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMmenune XapaKTCPpHU30BaTb (bl/ISI/I‘ICCKI/Ie 1 XUMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOJI, TrpaduT, aamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATpUH, KW, MarHHi,

KaJIBIIMH, aJTFOMHHHM, KEJIE30)

9.2

CJIIOKHBIX BENIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJl, OKCHUIbI U THUAPOKCHUIBI
metamwioB [-IIA rpynm, amomunus, meau (II), nuaka, xeneza (II u
I11), oxcuapt yraepoaa (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a30THCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU30oBaTb CBOMCTBaA BCIICCTB B




3aBUCUMOCTH OT HX COCTaBa MU CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>’ICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHHUsI pEaKLUH, B

10
TOM YHCIIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIUX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOATBEPKJAIOIINX TeHETHUECKYI0 B3aMMOCBSI3b MEX1y HUMU
11 YMeHue BIYUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOIYKTOB PEAKITUN
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOlIeHUE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJICTIMPOBAHUE) ITPH U3yUYEHUH BEIIECTB U
' XUMHWYECKHX SIBICHHW; yMeHHe chopMynupoBaTh npolieMy U
MPEIIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl € XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYI0N U JIabopaTOpHBIM 000pyAOBaHUEM
npaBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIh3yEMbIMU
B MOBCETHEBHOW JKU3HU, MPAaBUIaMH MOBEICHHUS B LESIX cOepeKeHus
193 30POBbSl M OKPYXKAIOLIEW IPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HA >KMBBIE OPIraHU3Mbl OMNPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknxX HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 U3y4YeHUEe U OMHcaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SBJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHUs cMecer

13.3

MOJlyY€HUE KHCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMOJIY4YCHHUC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHUE WH/INKaTOPOB (;makmyca, METWIOpaHXa |
denondranenna) s OnmpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeo4ei

13.6

HUCCIICOOBAHHUEC H  OIIMCAaHHC CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHUCIOT C MCTajlllaMu,
OKCHJaMH MCTaJlJIOB, PaCTBOPHUMBIMU u HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm HU3  pacTBoOpa  COJIH;
HCCICIOBAHUC aM(l)OTepHI)IX CBOMCTB TUAPOKCUIAOB QAJIIOMUHHA U

IMUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHNMYCCKUX COGﬂHH@HHﬁ)); ((:‘)J'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUsA) «Baxneimuye HEMETaIIbl H UX COCOAUHCHUA,

«Baxknenne MeTalIbl M UX COCIUHCHUA»

13.8

XUMHYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKaHUsl peaKluii MOHHOrO0 OOMEHa; KaueCTBEHHBIC pPEaKIUu Ha
NPUCYTCTBYIOIUE B BOJHBIX PACTBOpax HOHBI: XJIOPHI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblus, aJIFOMUAHUS,

xkenesa (2+) u xenesa (3+), meau (2+), UHKA

14

YmMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (I)OpMe BBIBOJOB,
J0Ka3aTcJIbCTB, l"pa(l)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbHO Ha6J'IIO)IaeMBIMI/I XUMHNYCCKHNMH
ABJICHUSAMHU U ITPOLCCCaMU, NPOUCXOOAINIMMHA B MaKpO- U MUKPOMHUPE,

00BACHATH MMPUYINHBI MHOI‘OO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsiemMblii 3JIEeMEHT COAePKAHUS

1

HepBOHa‘IaHBHHe XHUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMece

1.2

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

OJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas (bOpMyJ'Ia. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnpbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasdA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCOAMHCHNU

1.5

KonunuectBo BemectBa. Monb. MonsipHas Macca. MousspHbli 00BEM Tra3oB.

BianMocBs3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHHAIL BEIICCTBA

1.6

dmsnyeckie 1 XUMHUYECKHE SIBICHUS. XUMHYecKas pcakuusa nu e€ IIpHU3HAKH.

3aKkoH COXPAaHCHUSA MACChI BEIICCTB. XHUMHUYECKHE YpaBHCHUA

HepI/IOHI/I‘leCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4yeckux ieMeHTos [1.1.
Menpeneesa. [lepuonel u rpynnsl. Ou3nueckuil CMbICI MOPSIKOBOIO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
SNIEKTPOHHBIX  000JOYEK aroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

ITepuonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XUMHUYECKHUX SJIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kanus, Kajblus (pagumyca aTOMOB, 3JIEKTPOOTPULIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB) M HX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »dyeMeHToB B Ilepuogmueckoir cucreme u

CTPOCHUCM HUX ATOMOB

CrpoeHue BemiecTsa

3.1

Xumuueckasgs cBS3b.  KoBajeHTHas (HOHHpHaH n HeHOHHpHaﬂ) CBA3b.
3H€KTpOOTpI/IHaTGJ'IBHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Mertannudeckas CBSI3b




3.2

Tunbel KpUCTAIIMYECKUX PemETOK (aTOMHAas, WOHHAs, MeTauITndecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKH M BHUA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraiubl U ux

coeMHEeHMs. MeTaibl M UX COeJUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHHMYECKHX COCIMHEHUIl: OKCHIOB
(coneobpazyrormiue: OCHOBHBIE, KHCIIOTHBIE, amMm(oTepHBbIE) U
HecosieoOpas3yloye; OCHOBAHWM (IIETOYM M HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HCMCETAJIJIOB!:

BOJIOPO/JIA, XJIOPA, KHCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

dusznueckue U XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTUA,
HaTpuA, Kajlnud, Maroivusgd W KajlbLWA, aJJIOMUHHA, XKEJIC3a. SHGKTPOXI/IMI/I'-ICCKI/Iﬁ

pAn HaHpﬂ)KCHI/Iﬁ MCTAJJIOB

4.4

duznueckue U XUMHYECKHE CBOMCTBa BOOOPOIHBIX CO€OUHEHHI HEeMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

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

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cpoiictBa okcuaoB: MetawioB [A-IIIA rpymn, nuuka, menu(Il) u

xenesa(Il, II1). [TomydyeHne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCHUIOB (HA MpUMEpPE
TUAPOKCHUJIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHuNl U

aM(pOTEepHBIX THUIPOKCUIOB

4.8

OO0mue XUMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. OcobObie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-ICHI/Ie KHUCJIOT

4.9

OO0ue xuMuYeckre cBoiicTBa cpeHux coneil. [Tomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Monmyuenne amMmMuaka, CEpHOH M a30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI MMOJIYYCHU MCTAJIJIOB




4.12

I'enermueckas cBSI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanms XuMUYecKUX peakiuid 0 pa3TUYHbIM MPU3HAKAM: TI0 YHCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKlMUU BEIIECTB, MO TerioBoMy 3d¢eKry, o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMCHTOB

52

TennoBoit a3 dexT XUMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peakluuu. TepMoXuMuyecKkue ypaBHEeHHs

53

OKHCIIUTENTEHOBOCCTAHOBUTENbHBIE peaKIMU. OKUCIUTEIN U BOCCTAHOBUTEIH.
IIporieccbl  OKMCIIEHHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIINTEITLHOBOCCTAHOBUTEIILHOM pC€aKknuun

54

Teopus IEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DIEKTPOJIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremneHb AUcCCconanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IIPOTCKAaHUA peaKI_II/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIINM

XHUMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4elloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JadopaTopuu U OBITY.

HepBa;I MOMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYyXKaromedl cpenbl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHHS
[Ipenenvuas nmonmyctumass kouuneHtpanus BemiectB (IIJK). Porp xumuum B
pelIeHUN HKOJOTHYECKUX TpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

PaspymieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIWIMHE, TPOMBIIUICHHOCTH W CEeIbCKOM Xxo3siicTBe. [Ipumenenue
METaJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPaJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHEe 0 KOPpO3MH METAJIOB, OCHOBHBIC

CITOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YIIEBOAOPOAOB (Yyrojib, HPUPOIHBIA ra3, He]Th),

MPOJIYKTHI UX MepepadboTku (OEH3HUH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa‘-IaJIBHBIC MOHATHS 00 OPraHM4YCCKUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, alICTUJICH, 9TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHEe 0 OMOIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, 6em<ax, YrjeBoaax — U Uux

POJIN B J)KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 o popMyiaM XUMHUYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPAaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






