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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YPOBHE OCHOBHOIO 0O01Iero o0O0Opa3oBaHMs
COCTAaBJICHA HAa OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBe ¢eaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMumM Aa€T TPEACTaBICHUE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTAHUS W PAa3BUTHUS OOYYaAIOIIMUXCA CPEACTBAMHU y4EeOHOTO
npenMera, yCTaHaBIMBAET 00s13aTeNIbHOE MPEeIMETHOE coJiepKaHue,
IpelyCMaTpUBAET pACIpPENCICHHE €ro IO KilaccaM M CTPYKTYPUPOBAHHUE I10
pazzienaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHyEMYIO
MOCJIENOBATENBHOCTh ~ M3YYEHHUSI XHUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TPeOOBaHMM K
pe3yJiibTataMm 00yuYeHHs] XUMUU Ha YPOBHE II€JIeH U3yueHUsl peaMeTa 1 OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYyYalolerocs IO OCBOECHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaTbHOM EIUHCTBE MUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE XUMHUEH NPEACTaBICHUS O B3aMMOIIPEBPAICHUSIIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTIX PEHICHUS TII00ATbHBIX
npoOJjieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUSCTBA — CBHIPhEBOM, JYHEPIECTHUCCKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIeM 3[paBOOXpaHEHUSI.

N3ydenne xumuu:

CHOCOOCTBYET  peanu3aludyd  BO3MOXKHOCTEW  JJid  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HaBBIKOB HMX CAMOCTOSITEILHOW  y4eOHOW  JesITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEA0BATEIbCKMX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TEIHLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOT'O B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;

Croco0CTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJIE, K UETTOBEKY, BHOCUT CBOU BKJIaJ] B 9KOJIOTUYECKOE



o0Opa3oBaHue 00YyUaIOIUXCSl.

JlanHbple HampaBiieHUS B OOYYEHMHM XHMHHM OOECHEYHMBAIOTCS CHElU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJAarorudyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHSATUNH XWMHUH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHNYEeCKON XUMHH.

CtpykTypa cojepkaHus MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk €€ mzyuyeHuto. ColiepaHu€ CKIIAIbIBACTCS U3 CUCTEMBbI
MOHATUNA O XUMHUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI MIOHATUI O XUMUYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHs 3HAHMM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHMS O CTPOCHHH aTOMA U XUMHUYECKOH CBSI3H;

— TpeAcTaBleHUl 00 JIEKTPOJIUTUYECKOW JUCCOIMAIMM BEIIECTB B
pacTBopax.

Teoperndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
NOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJIHOTO
YPOBHSI K JPYrOMY, BBITIONHSSA (YHKIIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBONCTB, CTPOCHHSI U BO3MOYKHOCTEH IPAKTUYECKOIO0 NMPUMEHEHUS U MOJIy4YECHUS
U3Y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYEeT  (HhOPMHPOBAHUIO
IPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEN HAyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHUCTEeMHOW NPUPOJABI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHHUIO U
METOJIaM II03HaHUs B Hayke. M3ydeHne XMMHUHM NPOUCXOIUT C IPUBICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Y4eOHBbIX NpeaMeToB: «OKpYyKalomuid MUpH,
«buomorus. 57 kimacce» U «dusuka. 7 Kiacey.

[Ipy w3ydeHMM XWUMHUH TPOUCXOAUT (OopMUpOBaHWE 3HAHWUH OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDHI.
3amaya y4yeOHOro mnpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHATHMI, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHUI,
JOCTYIIHBIX O00OOIIEHHII MHPOBO33PEHUYECKOIO0 XapakTepa, s3blKa HAYKH, B
OpuOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHHUS TP HU3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUN U



UX TPUMEHEHUU B Y4eOHO-TIO3HABATENBbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHUM NpaBHJ 0O€30IaCHOI0 OOpalleHUs C BELIECTBAMHU B
IIOBCEIHEBHOM KU3HMU.

[Ipn m3ydeHnn XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHHUsI Ba)KHOE
3HaueHue NpuoOpen Takue 1ed, KakK:

— (GOpMUPOBAHHE HWHTEIJIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHHATHIO PEIICHUH,
CIIOCOOHO a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
oOydaromuxcsit K CaMOCTOSATEIbHOM I103HABATEIbHOU JEATENbHOCTH, HayYHBIM
METOJaM TMO3HaHUs, (OPMUPYIOIIMM MOTHMBALMIO M Pa3BUTHE CIHOCOOHOCTEN K
XUMHH,

— o0ecreueHne yCIoBUi, CITOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OMbITa Pa3HOOOPa3HOW MAEATETbHOCTH, MO3HAHHWA W CAMOIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUY€HUE MIJis
pa3IMYHbIX BUJOB JEATEIBHOCTH;

— (opmupoBanre oOmEed (QyHKIIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIlIero MHpa, HMCIONb3Yysl 3HAHUS M OIBIT, MOJyYEHHbIE MPU H3YYCHUU
XUMHM, TPUMEHATh UX TPU PEUIeHHMH MpoOJIeM B IOBCEIHEBHOM JKHU3HU U
TPYJOBOH JEATEIHHOCTH;

— ¢QopmupoBaHue y O0Oy4arommMxcs TYMaHUCTHYECKUX OTHOIICHUH,
NOHUMAaHUS LEHHOCTH XUMHYECKHX 3HAHUU [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJIECO00Pa3HOro0 TMOBENEHUsT B ObITY M TPYIAOBOM JEATENbHOCTH B LEIAX
COXPAHEHHUS CBOETO 37J0POBbs U OKPY’KAIOLIEH NPUPOJHON CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIsS M HAIpPaBIEHHOCTH AATbHEHINIEro
00yueHus.

OOmiee 4uciIO 4YacoB, OTBEAEHHBIX JUIA M3Y4YEHHS XMMHMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posb XUMHUM B KU3HHU YeJIOBEKa. XUMUSL B CUCTEME HayK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeToAax MOo3HAaHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢Gopmysna. BajleHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewmecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUL BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Ou3nuecKue U XUMUYECKUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHMs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX peaKIuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYA0M, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OIMMCAHUE
bu3nueckux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOACHHUE
busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALUSI BOJbI) U XUMUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOM) SIBIEHUN, HAOIIOICHUE U
ONMCAaHUE NPU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (paslioxKEHUEe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHe TMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pactBopoM conu meau (II),
U3yYEHHE CIOCOOOB pa3felieHus CMEeceil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, NUCTHILIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBApPEHHOU
colv, HaONIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJEJIeH MOJIEKYI
(IapocTepKHEBBIX).

BaxHeime npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT M IpocToe
BelecTBO. Haxoknenue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
NOJIyYEHHs] KUCJIopoAa B J1abdOpaTopud W IPOMBIIUIEHHOCTH. Kpyrosopor



Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOaA.

TernoBoit 3hdekT XUMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHAOTEPMUYECKHUE pPEaKUUU. TOIIMBO: Yyrojib M METaH. 3arpsi3HEHUE
BO3/yXa, YCHICHNE TApPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bopopon — snemeHT uM mpocroe BemecTBo. Haxoxaenue Bomopona B
npupoae, GU3MYECKHEe U XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

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

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HaceiieHHbIE M HEHACBIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpPE. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBAHUS.
Posib pacTBOpOB B mpupojie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHennit. Oxcunbl. Kiaccuduxarus
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBbIE, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
cBoucTBa OKCHAOB. [lorydueHrne oKkCuaoB.

OcHoBanns. Kmaccudukanust ocHOBaHWi: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Duszndeckrue M XUMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHrne ocHOBaHUM.

Kucnorsl. Knaccudpuxanus xkucinor. Homenknatypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHoct MetamioB H. H. bekerosa.
[lonydenue KuCIOT.

Conu. Homenknarypa coneil. @u3nueckue U XUMUYECKHE CBOICTBA COJEH.
[Tonydenue coneu.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKCnepumenm:

KAQ4EeCTBEHHOE ONPEJECIICHUE COAECPKAHUS KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupanue, pacno3HaBaHWE€ M U3YYCHUE CBONCTB KHUCJIOpOJa, HAOJIIOEHUE
B3aUMOJECHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHHUS U
NpeKpalieHusi TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMHu OKCHUIOB U
OMHCAaHUE WX CBOKMCTB, TOJydYeHHWE, COOMpaHWE, pACIIO3HABAaHWUE W H3yUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojercTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPHUAIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW pAacTBOPEHHSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TMPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JIOJIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJIIaMHU
(HaTpyieM ©  KaublMeM) (BO3MOXHO HCIIOJIb30BaHUE BHUJIEOMATEpUAIIOB),
UCCJIEIOBaHUE O0pa3OB HEOPTraHWYECKUX BEIIECTB PA3MYHBIX KIACCOB,



HAOJII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT M IEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHUCITOTHI,
KUCJIOT C METaJIaMH, pPEaKIU{d HEeUTpalu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BaxHenlne KIacChl HEOPraHUYEeCKHX
COEIMHEHU.

Iepuoagnuecknn 3akoH u Ilepuoamyeckas cucreMa XHUMHYECKHUX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KiIacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [lonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJloreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJIPOKCHUJBL.

[lepnoanueckuii 3akoH. [lepuoauyueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB [I.
N. MenneneeBa.  KopoTkomepuonHas ©  JIUHHOMEpUoAHass  (HOpMBI
[lepuoanueckon cucrembl xumuueckux aiemeHToB Jl. M. MenaeneeBa. [lepronasl
u rpynnel. DuU3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYNIIbI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK AaTOMOB TMepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB IS pa3BUTUS HAayku W npakTuku. . M. MenpeneeB — y4y€HbIN U
rpaXKJaHMH.

Xumuyeckasi cBs3b. KoBajieHTHast (HOJISIpHAsE W HEMOJISIPHAs))  CBS3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX AJ1EMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl oOkucneHns U BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3yueHHe oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBHE
TUAPOKCHIA LIMHKA C PacTBOPaMHU KHUCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaAKIU
(ropeHue, peakliuy pa3ioKeHHs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanuzanust MeXNpeIMETHBIX CBS3€M MpU WM3YUYEHHMH XHMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX



MOHATHUM, TaK W MOHSITUM, SBJISIOIINXCS CUCTEMHBIMU JJISI OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecCTBEHHO-HAYUYHbIE TOHSATUS: Hay4HbIUA (DaKkT, TUIOTE3a, TEOpUs,
3aKOH, aHaJW3, CHUHTE3, KiIaccu(ukanus, TMepUuOANIHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

duzuka: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, a3, (U3UYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUs1, KOCMOC, IJIaHEThl, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TTOJIC3HBIE
MCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U xXumMn4eckasi peakuus

[lepunoanueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOJOB, Kalaus, KalblUsi WU UX
COCIMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CHCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTraHWYECKHUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Ppa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHECHUH, TEHETUYECKAsA CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYECKUX peaKIui MO pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TerioBomy Hddekty, mo
W3MCHCHHIO CTETICHEH OKHCIICHUS XUMHYECKUX AJIEMEHTOB, MO OOPAaTUMOCTH, TI0
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHYECKUE
YpPaBHCHMUS.

[TonsiTue 0 cKOpoCTH XuUMHUYecKON peakuuu. I[loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsSTHEe 0 TOMOTeHHBIX U TeTePOTCHHBIX
peakuusx. Ilonarue o karanmse. [lonsTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh XHMHUYECKOM PEAKIMUA UM MOJIOKEHHE XHUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUU

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIBb30BaHHUCM MCTOJa
QJICKTPOHHOI'O OajnaHca.



Teopust FNEKTPONUTUIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C PAa3IMYHBIMH BUIAMH
xuMuueckoi cBs3u. Crenenp aucconuanviv. CUIIbHbIC U CITA0bIe DJICKTPOJIUTHI.

Peakruu moHHOTO OOMEHa. Y CIIOBUS MTPOTEKAHUS PEaKI[Mii HOHHOTO OOMeHa,
MOJIHBIE M COKpall€¢HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIIOT,
OCHOBaHMII W coJell B CBeTe MPEICTaBIEHUNA 00 DIEKTPOIUTUYECKON
nucconmanu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSTHE O THAPOJIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHUYECKHX
BEIIECTB — METAJJIOB W HEeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUSL Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, Ipolecca JUCCOLMALMM KHUCJIOT, IIEJIOYEH M COJIEH
(BO3MOXKHO  KCIOJIb30BAaHME BHAECO MaTepualoB), [POBEICHUE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHMs]  PEeakluid  HOHHOTO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oOOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXeHUs, COSUHEHHs), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIIbHBIX 33/1a4.

HemeTasibl ¥ MX COeAMHEHMSI

OOmiasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHWMHUYECKHE CBOWCTBA HAa M[pUMEpe  Xjopa
(B3aUMOJICHCTBHME C METaJIaMH, HEMETaIlaMHy, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHass KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE, NPUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJloBeKa. BaxHeimme XIopuabl U UX
HaXO0XJCHHUE B IPUPOJIE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (pusmyeckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U ceppl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKUE U
XuMUUYeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHass  kucioTa, (QuU3MYEeCKHMe M XUMHUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTEN KJlacca KHUCJIOT U creruduueckue). XUMUUYECKUE PpeaKIvu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoil KUCIOTHL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl peaKUs Ha
cynbdar-uon. Haxoxxnenue cepbl u €€ COCAMHEHUN B TPHUPOAC. XUMUUYECKOE
3arpsi3HEHHE OKPY’XKAIOIIeH Ccpellbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKH,



3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OO6miast xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTEMEHH OKHUCJIEHHUSA. A30T, paCIpOCTPAHEHHE B MPHUPOJE,
busznUeckre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, €ro
busnueckre 1 XUMHUYECKHUE CBOMCTBA, NOJydeHne U mpuMeHeHue. Coam aMMOHUS,
ux puU3NUecKre U XMMUYECKHE CBOWCTBA, MpUuMeHeHrne. KauecTBeHHast peakiius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyuyeHue, (PU3nUecKue M XUMHYECKUE
cBOMcTBa (0OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crnenuduueckue).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B Kaue€CTBE MHUHEPaIbHBIX
yno0pennii. XuMrU4ecKoe 3arps3HeHUe OKPYIKAIOIICH Cpellbl COSTMHEHHUSIMU a30Ta
(KUCIOTHBIE MOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI M BOJ0EMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, Puznueckue W XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucinota, pu3NIecKue U XUMUIECKUE CBOICTBA,
nosyuenue. Mcmons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mias xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHHsS.  YTJIepoid,  aUIOTPOMHbIE
MoAu(pUKALIUM, pACTIPOCTpAaHEHUE B TpUpoje, (PuU3NUecKue U XUMHYECKUE
cBoiicTBa. Anmcop6Oimsa. KpyroBopotT yriaepoaa B mpuponae. OKCuabl yriiepoaa, ux
dbusnueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBbIE OpPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0aJbHOrO TMOTEIJICHUS KIWMMaTa, MNapHUKOBBIM
s dekt. YroabHas KUCIOTa U €€ COu, X (PU3NYeCKue U XUMHUYECKUE CBOMCTBA,
NMoJlydeHre W TnpuMeHeHwe. KadecTBeHHass peakmusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauagbHbBIE MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriieposa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTA).
[IpupomHbie HWCTOYHUKH YTIJIEBOJOPOAOB (Yroiib, TPHUPOAHBIA Ta3, HEPTH),
NPOJAYKTHl WX TmepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaAX, OeJIKaxX, YrJIeBoJlax — U UX
posi B KM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUX W
HEOPTraHUYECKUX COCTUHEHUIM.

Kpemunii, ero ¢usndeckue U XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHus KpemHUss B mpupoze. OOmme mnpeacraBieHusi o0
okcune kpemHust (IV) u kpemHueBoil kucnore. CWIMKAThl, UX HCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BakHEHIINEe CTPOUTEIbHBIE MaTepHUalIbl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, keye300eToH. [IpobieMbl 0€30MacCHOr0 UCIOIb30BaAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:



U3y4eHHEe 0Opa3I[0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
IIPOBE/ICHUE KAaU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajoreéHOB M HUX COCIMHEHHUI (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o00pa3namMud XJIOPUAOB (TaJOT€HUIIOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAJIOB), HAOJIOACHUE Mpoliecca oOyIIIMBaHUSI caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YYEHHWE XUMHYECKHUX CBOMCTB
pa30aBIECHHON CEpHOM KUCIOTHI, MPOBE/ICHUE KaUeCTBEHHON PEaKIuu Ha CyJib(aT-
WOH W HaOJIOJIeHHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJIEHHWE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEepUalioB), oOpasiaMu a30THBIX U (OoChHOPHBIX yAOOpEHUM, MOTyUYeHHUeE,
cobupaHue, paclio3HaBaHWME W M3y4YEHHWE CBOMCTB aMMHaka, IPOBEJCHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHs U (pochar-noH W n3ydeHue Mpru3HAKOB
UX IIPOTEKAaHUsI, B3aMMOICCTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YEHUE Mozenein
KPUCTANIMYECKUX pEIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
POIIECCOM  afCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTUBOTa3a, MOJydeHHue, coOupaHue, pacrio3HaBaHUE W HU3y4YEHHE
CBOMCTB YTJIEKHUCIIOTO ra3a, MPOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YyYEHUE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMIJICHUE C
MPOAYKIMEN CHJIMKATHOWM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U KX COCTMHEHUSD.

MeTanibl 4 MX COCAMHEHM S

OO6miast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux snemeHtoB [, .
MenpaeneeBa u cTtpoeHus aToMOB. CTpoeHHE METa/uioB. MeTtannuyeckas CBSI3b U
METAJUIMYECKas] ~ KpUCTa/UIMUecKass  pem€Tka.  DJIEKTPOXUMUYECKUH  pAall
HaNpsHDKeHUH MeTaiuioB. OU3NYECKUe U XUMUYECKHUE CBOWCTBa MeTayioB. Oomiue
CrocoObl MoiyyeHusi MeTamioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHBIE
CrocoObl 3amuThl WX OT kopposuu. CruiaBel (CTajib, YYTyH, JIOPaTIOMUHUMA,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U IPOMBITINICHHOCTH.

[llenounsle MeTasuipl: noynoxkeHue B llepuogmyeckon cucreme XMMHYECKHX
anemeHToB Jl. 1. MenzaeneeBa, CTpO€HUE UX aTOMOB, HaXOXKJECHHE B IPUPOJIE.
dusznyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiausi). OKCUIbI U
TUAPOKCUABI HaTpuss W Kanud. lIpuMeHeHHne WIEIOYHBIX METANIOB M UX
COCMHECHUMN.

[llenouyHo3eMenbHbIE METAJUIBI MAarHUM W KaJdbLUHM: IIOJOKEHUE B
[lepuoanueckon cucreme xumudeckux snemeHToB . M. MenpaeneeBa, crpoenue



MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nueckne 1 XMUMHYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseillive coeauHEHUS Kaiblus (OKCUJ, THUIPOKCHA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KEeHUE B [lepronueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToma, HaxXOXJcHHE B mpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMHYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HaxXOXKIECHHE B npupone. PU3MUECKHE H
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THApoKcHuIbl U conu xenes3a (1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMud METAJJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KalbllMUd W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX pPEAKIMI HAa MOHBI: MarHus, KajbllMs, aJIIOMUHUS, [IMHKA, XKeje3a
(IT) u xxene3za (II1), meau (1), HabmrogeHNE W OMKMCAHKE MPOIECCOB OKpAITUBAHUS
MJJaMEHU MOHAMU HATpusl, Kajlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxHenme
METAJUIBI U KX COCTUHEHUS.

XUMHA U OKPYKAKOINaA cpeaa

BemecrBa u Marepuansl B IOBCEIHEBHOM JKU3HU 4esoBeKa. be3ornacHoe
UCIIOJIb30BaHUE BEILIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYXKalolleh cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus BeuecTs, aanee — [1/IK). Ponb xuMuu B permieHnn 3KoJI0ruuecKux
npooseMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJIUMEPHBIE
MaTepualbl).

Mescnpeomemmnoie ceasu

Peanuzanusa MexnpenIMETHBIX CBS3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YEpPEe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO0mme ecTecCTBEeHHO-HAYUYHbIE MOHATHS: HAay4YHBIA (DaKT, TUMIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIEib, SIBJICHUE, MapHUKOBBIM
3¢ (PexT, TEXHOTIOTHS, MaTEPHAITHI.

du3nuka: MaTepusi, aToOM, OJIECKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIH]I,
U30TOMbBI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUN 3apsiji, MPOBOJAHHKH,
MOJIYTIPOBOJHUKH,  JTUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIleCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIMYECKAst
peméTKa, CIuiaBbl, (PU3MUYECKHE BEIMYWHBI, SIUHUIIBI U3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: dortocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA0OpeHUsi, MUKPOJIEMEHTBI, MAaKPOAJIEMEHTHI, MTUTATEIbLHbIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPO/bI, IOJIE3HbIE
HCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHHs XUMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMHU I[IEHHOCTSIMH, NPUHSITHIMU B
oOIiecTBe MpaBWJIaMU M HOPMaMM TIOBEICHHMS U CIIOCOOCTBYIOT Tpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATM3AIUN O0YyHArOITXCS.

JIn4yHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUM U
paclIMpeHue OMnbITa AeSTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HaCJEJuI0, TOHUMAHUSI 3HAYCHHUS XUMHUUYECKOM HAyKu B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAETh JOCTOBEPHOM HMH(pOpManmen o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NESITEILHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH TpHU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIOJTHEHUH XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIPOIIECC€ OTOM y4EeOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEJECHHUE M IMOCTYINKHM CBOUX TOBApUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY I TTOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJIOM, O POJIM XUMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJHMMBIC I OOBICHCHHUS HAOJIOJTaCMBIX IMPOIIECCOB M SIBIICHHM,
MO03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM pPaboThl € Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU
JUTEpPaTypor, JOCTYNHBIMU TEXHUYECKUMHU CpEeACTBaMH HUH(POPMAIMOHHBIX



TEXHOJIOTUH;

UHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JH00O03HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W HCCIEA0BATEIbCKON
JESTENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbI:

OCO3HAHME IIEHHOCTH JKHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUE TMOCIEACTBUU U
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJICHUST TMpaBuia O€30IacHOCTH TIpu  OOpalieHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY H3YUYEHUIO Tpodeccril U Tpyaa pa3IuyHOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHUMHUH, OCO3HAHHBIA BBIOOP
WHIVMBUIYAIbHON TPAeKTOPUU MPOAOKEHUST 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCUOHATBHON JACATEIHPHOCTA M PA3BUTHS HEOOXOAUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPOHEeCCUOHATBHOM CPEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUSI, TOHUMAaHUE [IEHHOCTH 3JJ0POBOTIO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYalIUX,
YTPOXKAIOIIKUX 3JI0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUM XUMHH, IJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBIILICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJbTYPhI, OCO3HAHUS TJIOOATBHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEeM M IMyTeH HMX pEelIeHUsS MOCPEICTBOM METOJO0B XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COIIMAIIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, Teopwus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMa, IPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYEOHBIX TpPEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE NeUCTBUS (I103HABATEIIbHbIC,



KOMMYHUKATUBHBIC, DPETYJISITHBHBIE), KOTOphIE 0OecrneunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4EOHOMU
NEeSTENbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSI

ba3oBble j1oruyeckue JeicTBUA:

YMEHUSl HCIOJIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICTT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, yYCTAaHABIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTJICIBHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCU(PUKAIUMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHUBHBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCE IIO3HAHUS TOHATUS (TMPEIMETHBIE U
MeETaInpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMUYECKON peakluy — MPU PelICHUH Y4eOHO-TTO3HABATEIbHBIX 3aj]lay, C YYETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHbBIE
MPU3HAKHU W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIECTB U XUMHUYECKUX PEaKIUH,
BBISBIIATE ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBCHHBIC CBS3H U
POTHUBOPEYHSI B U3YIAEMBIX TIPOIIECCaX U SIBJICHUIX.

Ba3oBble uccienoBaTelbcKne 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHHWA, a TaKXKe€ B KayeCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CYKICHU;

OpUOOPETEHHE ONbITa IO IUIAHWUPOBAHUIO, OPraHU3allMM W TPOBEICHHUIO
YYEHUYECKHX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €r0 pe3yJbTaT, (OpMyIHpoBaTh 0000IIECHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOoJIeNIaHHOM padoTe.

Pabora ¢ nuupopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP U WHTEPHPETUPOBATH HHGHOPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, MTOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAsl JUTepaTypa XUMUYECKOIO COJEpX aHUs, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIIEHWBATh IMPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO WH(MOPMAITHIO;

yMEHUE TPUMEHSTh pa3IudyHble METOJbl U 3aIpPOCHl MPU MOUCKE U OTOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS



y4eOHBIX W MO3HABaTEIbHBIX 3a7a4 OMPENeIEHHOTO THUITA, TPUOOPETEHUE OMbITA B
00JacTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUIIOCTPUPOBATh pEUIaEMbIE€ 3a/Jaud HECIOXKHBIMU CXEMaMH, JAuarpaMmaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0BATEIbCKON JEATENbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIIOPTAa HA COCTOSIHUE OKPYXarolEed NpHUpPOAHOU
cpeapl.

KoMMyHUKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIE 1eliCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WIM) JIUCKYCCHHU) TIO
CylIeCTBY  oOcyxaaemMoll  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHLHO BBIMIOJIHEHUS MTPEIOKEHHOU 3a1a4H;

YMEHUSI  MOPEACTABIATh  IOJYYEHHbIE  PE3yJbTaThl  I03HABATEIbHOMN
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pEe3yAbTATOB BBHINOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEMIECTB, Y4€OHOTO MPOEKTA);

yMEeHHsI Yy4eOHOrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  NIEATENIBHOCTH  MPU  PEHICHUU
BO3HUKAIOIIUX TPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX WHTEPECOB U COTJIACOBaHUS
no3unuii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOUW paOOThI U IPYTHE).

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPENEsITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOKO
NeSITEHHOCTD, BRIOMPATh Hanbosee d(PpPeKkTuBHBIC CITOCOOBI pelieHUsT YIeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM  JIEUCTBUU IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKUHUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW LENIW, YMEHUE
UCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJiaraéMbl€ B YCIOBUU 3aJaHUMN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTE€IbHOTO
colepKaHMs, YCTAHOBJIEHHOrO JAaHHOW (enepaibHONM padoyeil mnporpaMMon,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIMMHUCS HAay4yHbIE€ 3HAaHUS, YMEHHS H CIOCOOBI
nercTBUl, crnenudUUecKue IS IpeAMEeTHOH o0jacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,



IpeoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.
K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSTUW: aToM, MOJIEKYIa,
XMMHUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHUYECKasi Peakius, KiacCu(ukaius peakiuii: peaxiuu
COCAMHEHHUS, pEaKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
0o0MeHa, HK30- U SHJIOTEPMHUUYECKHE PEAKIINH, TEII0BOU 3 (EeKT peakiuu,
SIAPO aToMa, JJEKTPOHHBIM CJIOM aroMa, aToMHas OpOUTallb, PaguycC
aTomMa, XUMHYECKas CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsi CBSI3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mporieHTHAs! KOHIEHTpAaIKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSITh 3TH OHSTUS MPU ONMKUCAHUY BELIECTB U UX MPEBPAILICHUII;
UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUUYECKUX PEAKIINIA;

ONPECNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEeHb  OKHCJICHUS  DJIEMEHTOB B  OWMHApHBIX  COCAUHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COCIUHEHHH I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COEANHEHUSAX;

packpbiBath cMbIca [lepuomnueckoro 3akona J[. WM. Menpeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHa ABOrajipo;

OMUCHIBATh M XapakTepu3oBaTh TaOnuuHyr Gopmy I[lepuoamdeckoit
CUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3auyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnune «llepuoguueckas cucrtema Xxumudeckux osnemeHToB [[. U.
MenneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00Ilee YUCIO SIECKTPOHOB
U pacipeAesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,



XUMUYECKHE peakiuuu (10 YMCIy U COCTaBy YYAacCTBYIOUIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XUMHYECKUX IMPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITh OCHOBHBIC OINEPAlMU MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IEHHEe, CHCTeMaTH3aIllio, KIacCH(PUKAIHIO,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — i1 U3Yy4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTECTBEHHO-HAYyYHbI€ METOJIbI
MO3HAHUS — HaAOIIOJICHUE, W3MEPEHUEe, MOJCIUPOBAHME, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN);

cleAoBaTh  IMpaBW/aM  [OJb30BaHUS  XMMHYECKOM  TOCYyIOW U
7abopaToOpHbIM  000pYy/IOBaHHEM, a TakXKe TMpaBHiiaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJIHCHUIO
Ja00paTOPHBIX XUMHYECKUX OINBITOB MO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MacCOBOW JOJIEH PAacTBOPEHHOIO BENIECTBA,
IUTAHUPOBATb M MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILI0O UHIUKATOPOB
(;rakmyc, eHondTanens, METUIOPAHK U JIPYTHUE).

K xoniy o0yuenus B 9 kjacce npeMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKUX NOHATHWA: XUMHUYECKUN
3JIEMEHT, aTOM, MOJIeKyJia, WMOH, KaTHOH, aHHOH, MPOCTOE BEIIECTRBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUsl, XUMUYECKas CBA3b, TEIJIOBOU 3 (DeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJMTHYECKAs] HUCCOLMAIMUS, PEAKIIUU HOHHOIO
oOMeHa, KaTaliu3aTtop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTAaHOBJIEHUE,
aIoTponusi, aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,



METa/NIMYeCcKasi), KpHUCTaJUIMUecKkasi pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEAKUHUH, TMPEIeTbHO JOMyCTHMas
xoHueHtpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUSA MPU ONMMCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBlIeHUS (HOPMYT
BEILIECTB M YPAaBHEHUN XUMUUECKUX PEAKIINA;

OTPEICIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAIJICHKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COEIMHEHMH 1o (opmysiaM, BUI XUMUYECKON
CBs3U (KOBaJCHTHasi, WOHHAs, METAJUIMYEcKasi)) B HEOPTraHUYECKUX
COCAMHEHUSIX, 3apsAJl MOHA MO XUMUYECKOW (popMyrie, XxapakTep cpeibl B
BOJIHBIX PAacTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEHIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBath cMbica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHHUE: OIKUCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoi CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3nuyaTh TOHATUS «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynna (b-rpynmna)», manble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpbIE WMEIOTCA B TMEPUOJUYECKOM Tabnuie, C
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHUX
3JIEMEHTOB (COocTaB M 3apsl siApa, oOOIIee 4YHUCIO JJIEKTPOHOB H
pacrpefieieHue HX MO DJJIEKTPOHHBIM  CJOsIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npeAenax MaJlblX NEPUOJIOB U IJIaBHBIX NOATPYNI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy W COCTaBYy YYAaCTBYIOIIMX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(h(PEKTy, M0 U3MEHEHHUIO CTEIECHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIIN;

COCTABJISITh YPABHEHMSI DJIEKTPOJMTHUECKOW JIUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHNS PEAKLIMI NOHHOIO
oOMeHa, ypaBHEHHS pEaKIui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEKy BELIECTBAMU PA3JINYHBIX KIACCOB;
pacKpbiBaTh  CYIIHOCTb OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIMA



MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKIuii;
POTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAaHUS XWMHUYECKHX TPEBpPAlICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COCTMHEHMSI, MAaCCOBYIO JIOJIIO BEIIESCTBA B PacTBOPE, MPOBOJUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOofaTh  MOpaBujia  MOJb30BAaHUA  XUMHUYECKOM  mocyAo U
7abopaTOpHBIM  O0OpYJOBaHMEM, a TaKXKe TMpaBuUiia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOUPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIHUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uoaua-, kapOonat-, ¢ocdar-, cuiIuMkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMH MBICTUTEIILHON JEATETbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3AINI0, BBISBICHUE
PUYUHHO-CJICICTBCHHBIX CBS3€H — JJI1 M3Y4YEHHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUl, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHHE, M3MEpPEHNEe, MOJCIUPOBAHNE, JKCICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
Ne HaunmenoBanmue pasnenoB u | KouunuyecrBo yacos DJIeKTPOHHBIe (HU(POBHIE)
n/n TeM NPOrpaMMbl Bcero KouTtposbnbie IIpakTuyeckune o0pa3oBaTe/ibHbIE PECYpPChI
padoThbI padoThI
Pa3nea 1. IleppoHavyaabHble XUMHYECKHE NOHATHS
1.1 XuMHST — BaXkHas 00J1aCTh 5 2 bu6mmoreka [IOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢c
MPAKTUYECKON IEATETbHOCTH
YeJIOBEKa
1.2 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
peakiu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeLIeCTB
2.1 Bosnyx. Kucnopona. [lousatue 6 bubnmoreka [JOK
00 oxcHax https://m.edsoo.ru/7f41837¢
2.2 Bonopon. Ilonsitue o 8 1 bubnuorexa [JOK
KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasnen 3. llepunoanuecknii 3axon u [lepuoanyeckas cucrema xummuideckux 3j1eMeHToB /. . MennesieeBa. CTpoenne aToMOB.
XuMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1 [Tepuoanueckuii 3aKoH U

[Iepnonnueckas cucrema

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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XHUMHYECKUX d1eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma

3.2 XuMu4eckas CBS3b. 8 bu6mmoreka [IOK
OKuCIUTETHHO- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINH

Hroro mo pazneny 15 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Nen/m | HaummeHoBaHMe pa3aesioB U TeM KosnuyectBo yacos JIEeKTPOHHbIE
NMPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uudposbie)
e padoThbl e padoThblI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nen 1. BemecTBO 1 XUMHU4YecKHe peaKIuu
1.1 [ToBTOpeHue u yrnyOiaeHre 3HAaHHIA 5 1 bubmmorexa [JOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a63
6
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
peakuuii https://m.edsoo.ru/7f41a63
6
1.3 DIJIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bu6mmoreka [JOK
XMMHUECKHE PeaKIu B PaCTBOPax https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 17
Pa3nes 2. HemeTannbl M MX cOeIMHEHHS
2.1 OO01mas xapakTepuCTHKa XUMUYECKUX 4 1 bubnnorexa [JOK
anemeHTOB VIIA-rpynmsl. I'anoreHst https://m.edsoo.ru/7f41a63
6
2.2 OO6mras XxapakTeprucTUKa XUMHIECKUX 6 bubnuorexa [JOK
anemenToB VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
2.3 OO01mas xapakTepuCTHKa XUMUYECKUX 7 1 bubnmnoreka [JOK
aneMeHTOB VA-rpynmnsl. A30T, pochop u ux https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
2.4 OO6mias XxapakTeprucTUKa XUMHUECKUX 8 1 2 bu6mmoreka [IOK

anemeHToB [VA-rpynnsl. Yriepoau
KPEMHHUH U UX COEAVHCHHUS

https://m.edsoo.ru/7f41a63
6
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Hroro no pazneny 25
Pasznen 3. MeTa/uibl M HX COeIMHEHUSA
3.1 OO6miue cBoiicTBa METANIOB 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a63
6
3.2 Baxueiimme MeTamibl U KX COSTUHEHUS 16 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3znen 4. XuMus u oxkpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bub6nuorexa [IOK
https://m.edsoo.ru/7f41a63
6
Hroro o pazneny 3
PeszepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IMTPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAMOCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBbI

8 KUIACC

Kon
npoBepsieMor
0 pe3yJbTarTa

HpOBepﬂeMme NpEeAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3013aTe.111)H0171 nporpaMmbl OCHOBHOI'O o01ero 06pa303anuﬂ

1

Ilo Teme: «HepBOHa‘IaJ'IBHBIe XUMHNYCCKHC ITOHATH»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TMOHSATHUNA: aTOM,
MOJIEKYJla, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsIpHAsh Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi JOJII XUMHUYECKOTO
3JIEeMEHTa B COCIMHEHUH, MOJISIPHBI 00bEM, XUMUYECKasi PEeaKIys,
KIacCUpUKalUs peaKkUuid: peakluud COCIAUHEHUS, PEaKIUU
pa3ioXKeHUs, peaKkIMH 3aMEIICHUs, peakuud oOMeHa, 3K30- U
SHIOTEPMHUUYECKUE PEAKINH, TETUIOBOU A (HEKT peakiuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIHs) B pacTBOPE

1.2

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U
OPpUMEHATE OTU TOHATHUA TIIPpU ONHMCAaHUM BCIIECTB HU HUX

MPEBPALLECHU I

1.3

HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (popmy

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHUA MACChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O YUYCHHUA, 3dKOHaA

ABorazapo

1.5

OMpCACIATL  BAJICHTHOCTH  aTOMOB  3JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUUYECKUE pPEaKUUu (IO YUCIYy M COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D PeKTy)

1.7

BBIYUCIIATE OTHOCHUTCJIIBHYKO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChI

BCIICCTB

1.8

BBIYHCIISITh MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JieMeHTa 1o (opmyre

COEIMHEHNS,

1.9

BBIYUCIIATE MACCOBYHO NOJIKO BEIIECTBA B paCTBOPC

1.10

IPpUMCHATH CCTCCTBCHHOHAYYHEIC METObI IIO3HaAHUA —




Ha6.HIOI[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHUC, SKCHCPUMCHT

(peanbHBIN U MBICTICHHBIH)

IIo Teme: «Baxknelmue MPEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB»

2.1

pacCKpbeIBaTb CMBICII OCHOBHBLIX XHWMHYCCKUX TTOHATHH: OKCHJ,

KHUCJI0Ta, OCHOBAHHUC, COJIb

2.2

OTIpeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONpEAEeNEHHOMY KIaccy

coeMHeHui 1o popmynam

23

KHaCCI/I(l)I/IHI/IpOBaTI) HCOPraHN4CCKUC BCUICCTBA

24

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMHCAHUE MPUMEpPaAMU
MOJIEKYJISIPHBIX ~ YPAaBHEHMH  COOTBETCTBYIOIIMX  XHMMHUYECKHX

peakuui

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'o COCTaBa, BO3MOYKHOCTH IMPOTCKAHUA XHMHUYCCKHUX

npeBpameHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

2.6

CIEAOBaTh IpaBWiaM I[OJb30BaHUA XHUMHUYECKOW TMOCYIO0H U
nabopaTopHBIM 000PYJIOBAaHHEM, a TaKXkKe MpaBHIIaM OOpaIICHHsS C
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIHUSMH TIO BBIOJTHEHHUIO
a00PaTOPHBIX XUMUYECKUX OMBITOB MO MOIYYEHUI0 U COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBICHUIO
pacTBOpPOB € ONPENEIEHHOM MAacCOBOM JOJEld pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMHUYECKHE IKCTICPUMEHTHI
[0 Pacrno3HaBAHUIO PACTBOPOB WLIEIOYEH M KUCIOT C IMOMOIIbIO

WH/IUKATOPOB (JIaKMYC, (heHONIPTaICHH, METUIIOPAHXK U JAPYTHUE)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUUECKOM peakiuu

IIo teme: «llepmomnueckuit 3akoH u llepuogmyeckas cucrema
xumuueckux snemeHroB [[. M. MengneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakunum»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATHI: SAPO aToMa,
ANEKTPOHHBIA CJIOM aToMa, aTroMHas OpOuTallb, paaUyC aroma,
XMMHYECKasl CBsA3b, IOJSPHAs U HEMOJIIpHAas KOBAJIEHTHAsl CBSA3b,
JJIEKTPOOTPULIATEILHOCTE, HMOHHAsA CBsI3b, HWOH, KAaTHOH, aHHUOH,

CTCIICHb OKMCJICHUA

3.2

KHaCCHq)HHHpOBaTB XUMHNYCCKHUEC DJICMCHTBI

33

OIKCHIBATh M XapaKTepu30BaTh TabinyHyto Gopmy [lepuonuueckoit

CUCTCMbl XMMHYCCKHUX DJBJICMCHTOB: pa3jiMdaTb IMOHATHA «TJIaBHAA




noarpynmna (Arpynmna)» u «mobounas mnoarpynma (brpymnma)y,

«MaJIple» M «OOJIBIITNE) 1505018331

3.4

packpbiBath cmblci Ilepuoguueckoro 3axkona /.M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE TMEPHOJUYECKONM  3aBHCHUMOCTH
CBOMCTB XMMMYECKMX DJIEMEHTOB OT MX IIOJIO)KEHHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCUTh  00O3HAUEHUS, KOTOphIE WMEIOTCS B  Ta0muwuie
«ITepuognyeckas  cucrtemMa  XumMuyeckux  anemenro  J[.M.
MenzeneeBa» C YHACIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsi snpa, oOllee YHCIIo

QJICKTPOHOB U PACHPCACICHUC UX IO 3JICKTPOHHBIM CHOﬂM)

3.6

OIPCACIIATh CTCIICHDb OKHCJICHHS  3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

ONpeAeATh BUJ XMUMHUYECKON CBs3M (KOBaJleHTHass M HOHHas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
npoBepsieMor
0 pe3yJbTara

HpOBepHeMBIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI7[ nporpaMmbl OCHOBHOI'O 001ero 06pa30BaHI/Iﬂ

1

ITo Teme: «BeliecTBO U XMMUYECKasi pEaKIUsD)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATUMH: pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, NEKTPOIUTHYECKAs AUCCOLHAIINS,
peakiMu MOHHOTO0 OOMEHa, KaTalu3aTrop, XUMHUECKOe PaBHOBECHE,
oOpaTtumble " HeoOpaTuMble peakuuu,
OKHCJINTEIIbHOBOCCTAHOBUTENIbHbBIE peaxkuuu, OKHCJIUTENb,
BOCCTAHOBHTENIb, OKHMCJIEHHE M BOCCTAHOBIICHHE, aJJIOTPOIMS,
aMpOTEepHOCTh, XUMHMYECKas CBA3b (KOBAJICHTHAs, HWOHHa,
MeTaJlJIn4yeckKasi), KpHUCTaUIMyecKasi pemérka, CIUIaBbl, CKOPOCTb

XUMHYECKOU pCaknuun

1.2

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH K
NPpUMCHATL O3TU TOHATUA IIPU ONHMCAaHHUU BCHICCTB HU HUX

MpEBpALLICHU I

1.3

COCTaBJIAATh YpAaBHCHUA BHCKTPOHHTHHGCKOﬁ JUucconuanuu KHUCIOT,

LIEJI0YEN M COJIEH, TOJIHBIE M COKpAlIEHHBIE YPAaBHEHMS PEaKkLUN




HOHHOI'O OOMeEHa

1.4

paCKpeIBaTh CYUIHOCTDb OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX
pCaKI_II/Iﬁ MoCpCACTBOM COCTABJICHUA SJICKTPOHHOI'O OamaHca 3THUX

peakuui

1.5

IIpOBOOUTD pvaéTBI M0 YpaBHCHHIO XUMHUYECKOH pcaknuuu

ITo Temam: «Hemetamiel m MX coeguHeHHS» M «MeTamnbl U HUX

COCOUHCHU A

2.1

XapakTepu3oBaTh  (omuchIBaTh) oOOmME M cHeruguYecKue
XMMHMUYECKHE  CBOMCTBA  IPOCTBIX U  CIOXKHBIX  BELIECTB,
MOATBEPK/Iasi ONMUCAHHE NpPUMEpaMH MOJIEKYJSPHBIX W HOHHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIATH YPaBHCHUA pCaKHHfI, MMOATBCPIKAAIOIINX
CyHICCTBOBAHUC T€HETUYECKOM CBA3U MCKOAY BCIICCTBaAMU

PA3JIMYHBIX KJIaCCOB

23

IIPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HX
CTPOCHUS, BOSMOXKXHOCTH IMMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B

PAa3JIMYHBIX YCIIOBUAX

24

CIEAOBaTh IMpaBWiaM I[OJb30BaHUA XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 000PYJIOBAaHHEM, a TaKXkKe MpaBHIIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSAMH IO BBINOJHEHHUIO
ab0PaTOPHBIX XUMUYECKHX OMBITOB MO MONYYEHUI0 U COOUPaHUIO

ra3o00pa3HbIX BEIECTB (aAMMHAaKa U YTIIEKHUCIIOro ra3a)

2.5

IPOBOJIUTh PEAKLMHU, MOJATBEPXKIAOLIMEe KAaueCTBEHHBbI cocTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHI-,
Opomuna, wuoauna, KapOoHat, ¢ocdar, cunmkar, cyibdart,
THJIPOKCUINOHBI, KATHOHBI AMMOHHS, HOHBI U3yUYEHHBIX METAJIOB,

NPUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKHUX BCIICCTB

[To Teme: «XuMHS U OKpY>KarolIas cpeaay

3.1

PaCKpbIBaTb CMbBICII OCHOBHBIX XHMHUYCCKUX MMOHSTHH: HI[K

BCIICCTBA, KOPPO3HA MECTAJIJIOB

3.2

MPUMEHITh OCHOBHBIC OINEpaI[di MBICIUTCIIBHON IEATCIBHOCTH —
aHaiM3 W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMAaTHU3AIHIO,
BBISIBJICHUEC TNPUYMHHO-CICICTBCHHBIX CBSI3¢H — ISl M3YYCHUS
CBOﬁCTB BCIICCTB U XHUMHWUYCCKHUX peaKuHﬁ; eCTeCTBCHHOHay‘-IHI)Ie
METOJIbl IO3HAHUS — HAOJIIOJICHUE, HM3MEpPEHHUE, MOJCIHpPOBaHUE,

9KCIIEPUMEHT (PEaJbHBIA U MBICICHHBIN)







HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUSA

1

HepBOHa‘{aHBHble XHUMHUYCCKUE ITOHATHA

1.1

[Ipenmer xumun. Ponp XUMHUM B KU3HU 4Y€TOBEKa. XUMUA B CUCTEME HayK.
Tena n BemectBa. du3znueckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BCIICCTB

1.2

ITousarue o METOJaX IIO3HAaHWA B XHUMHH. Yuctele B€IIECTBaA MU CMCECH.

CriocoOsI pa3fenenus cMmeceit

1.3

ATOMBI T MOJICKYIJIBI. XuMuueckne dieMeHTH. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA. ATOMHO-MOHeKyHHpHOe YUCHUC

1.4

Xumunyeckas popMmyiia. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHas  aTOMHas — Macca.
OTHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBass 10JI1  XUMHYECKOTO

9JICMCHTA B COCIMHCHHNHA

1.5

KomnuectBo BemectBa. Mosib. MousipHas Macca. B3anMocCBsI3b KOJIMYECTBA,
Macchl M YHUCNa CTPYKTYpHBIX €IMHUIl BemecTBa. Pacuérel mo Qopmymam

XUMHNYECKUX COC)]I/IHCHI/Ifl

1.6

Du3nyecKue U XMMUUYECKHE SBJICHUS. XUMHUUYECKas PEaKuUs U €€ IpU3HAKU.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB.  XHUMHUYECKHUE  YypaBHEHUS.
Knaccudukanuss  XUMHYECKMX  peakiuil  (COCTUHEHHUs, Pa3JIoKEHUs,

3aMeInIeHus, oOOMeHa)

1.7

XUMHUECKUH HKCIEPUMEHT: 3HAKOMCTBO C XUMHMUYECKOW MOCYAOH, C
npaBwiaMu  paboTel B Jlabopatopuu M npuémMamu  oOpallleHus C
1abopaTOpHBIM 000pyI0BaHUEM, U3YyUCHHE U ONUCaHNUE (PU3NUYECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BEUIECTB, HaOMoJeHHe (u3nyecKux (IIIaBIeHUe
BOCKa, TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAlUs
BOJIBI) ¥ XMMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAHME MEIHOW MPOBOJIOKH,
B3aUMOJICIiCTBHE MeNla C KHUCJIOTOW) sIBICHHM, HaONIoJeHHe M OIHCaHHe
NPU3HAKOB TMPOTEKAHMS XHUMHYECKHX peaknuid (pasjoXeHue caxapa,
B3aUMOJICIICTBHE CEpPHOM KHCIOTBI C XJIOpUAOM Oapusi, pas3loKeHHe
ruapokcuna  wmenu(ll) mnpu  HarpeBaHuH, B3aUMOJICHCTBUE Kejle3a C

pactBopom comu meau(ll), u3ydyeHue crnocoboB pazaeneHust cmeceil (c




MOMOIIbI0 ~ MarHuTa, (QUIBTPOBAaHWE,  BBIMAPUBAHUE,  TUCTHIUISIIHS,
xpoMartorpadusi), TpOBEICHHE OYHMCTKU MMOBAPEHHON COJM, HAOIIOJACHUE U
OMHMCAaHUE PE3YJbTAaTOB IMPOBEIEHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH

COXPAaHEHHUS MacChl, CO3/1aHUE MOJIEeIe MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxwueiiiine NpEACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3myx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — snemeHT u mpocroe
BemiecTBo. HaxokneHue kucinoposaa B mpupoje, Gpusndeckue U XMMUYECKHe
cBoiictBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kuciaopona. CrocoObl
HOJY4YEeHUsI KUCIOpoJa B JIAOOpaTOpUU M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — aoTponHas MoAupUKaLMs KHCI0poaa

2.2

TennoBoil 3ppeKT XUMHUECKOW peakUud, TePMOXUMHUYECKHE YpaBHEHHMS,
9K30- M 3HJO0TEPMHUUYECKHE peakuuu. TOIMBO: yrojib U MeTaH. 3arpsi3HeHue

BO3/1yXa, YCUJIEHUE NMapHUKOBOTro 3 deKTa, pa3pylieHue 030HOBOTO CIIOS

23

Bonopon — anemeHt u nipoctoe BerecTBo. HaxoxaeHue Bomopoaa B MpUpoe,
du3uYecKre W XUMHYCCKUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI MOYyUYCHHSI.

Kucnore! 1 conmun

24

MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurtelb. PacTBOpBL
Hacpliiennpie 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BELIECTB B BOJIE.
MaccoBasg 110151 BeElIECTBa B pAacTBOpPE. XHUMHUYECKHE CBONCTBA BOJBI.
OcHoBanus. Ponib pacTBOpoB B IpHUpOAE U B KU3HU uenoBeka. Kpyroopor
BOJBl B TIPUPOJIE. 3arpsi3HEHHE MPUPOAHBIX BoA. OxpaHa W OYHCTKA

IMPUPOAHBIX BOJ

2.6

Knaccudpukanus neopranwdeckux coeauHenuid. Oxcunabl. Kinaccudukarms
OKCHJIOB: coJieoOpa3yrolue (OCHOBHbBIE, KHCIOTHbIE, aM(OTepHbIe) U
HecoseoOpasyomue. Homenknarypa okcuaoB. dusnueckue U XUMUYECKHUE

CBOMCTBA OKCHJIOB. HonyquI/Ie OKCHIOOB

2.7

OcHoBanus. Knaccuduxanust ocHoBaHUM: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHMA. HomeHknarypa ocHoBaHuil. @u3ndeckne H XHMHYECKHE

CBOMCTBA OCHOBaHUN. [loyyenne ocHOBaHM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucnot. dusznueckue u
XUMHYECKHE CBoOiicTBa KHUCHOT. Pan aktuBHocTH MeTauioB H.H. bekerosa.

HOHy‘leHI/IC KHCJIOT

2.9

Comu. Homenknarypa comneit. dusndyeckue 1 XMMHUYECKHUE CBOMCTBA COJICH.

[TonyueHnue coneit

2.10

I'enermueckas CBSI3b MCKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ




2.11

XVUMUYECKUN OKCIIEPUMEHT: KayeCTBEHHOE OIPEIEICHUE COAEpKaHUS
KHCIIOpO/ia B BO3JyXe, MOJIy4eHUEe, cOOMpaHue, paclio3HaBaHUE U H3yueHUe
CBOWCTB KHCJIOPOJAA, HAOIIOACHNE B3aUMOJICHCTBHS BEIIECTB C KHUCIOPOJIOM
W YCJIOBHMS BO3HMKHOBEHHS W TpeKpalleHuss TopeHus (moxapa),
O3HAKOMJIEHHE ¢ 00pa3liaMy OKCHIOB U OMHMCAaHUE UX CBOICTB, MOJyueHHE,
coOupaHue, pacro3HaBaHME€ M H3y4YE€HUE CBOMCTB BoAopoaa (ropeHue),
B3auMoJieiicTBue Bogopona ¢ okcuaoM Meau(ll) (Bo3MOXXHO HCIIONIb30BaHHE
BUJIEOMATEPHAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBaHUE OCOOCHHOCTEH  pAacTBOPEHMs] BEIIECTB C  Pa3IUYHOM
pacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPENCIEHHON MacCOBOU
JI0JIEl  PAcTBOPEHHOIO BEILECTBA, B3aMMOJCHCTBHE BOABI C MeETallaMU
(HatpueM W KajbIiMeM) (BO3MOXKHO HCIOJIB30BAaHUE BHICOMATEPHAIIOB),
OINpPEACIICHUE PACTBOPOB KHUCJIOT M WIEJIOYEH C IOMOIIBIO HHIUKATOPOB,
UCCIIEJOBaHUE O0pa3l0B HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHUs OKPACKU HMHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, u3yuenue Biaumopeicteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBl, KHCIOT C METalllaMH, peaklUUil HeUTpaau3aluuu, IOoJIyYeHue
HEpAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOTO MeTajjla JpPYruM U3
pacTBopa COJIM, pELIEHHE YKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BaxHenmue

KJIaCCbl HCOPTraHNYCCKUX COCHHHCHHﬁ)}

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMUMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHne aToMOB. XUMHUYECKask CBsI3b. OKUCIUTEIHLHO-

BOCCTAHOBUTCIIbHBIC PEAKIIUN

3.1

[lepBple TONBITKM KiIacCHU(DUKAUU XUMHUYECKUX ODJeMEeHTOB. I[loHsTHE O
TpyImnax CXOMHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIEIOYHO3EMENbHBIE METaLIbI,
raJIOT€Hbl, WHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUBL

3.2

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
.. MengeneeBa. KopoTkonepuonHas M AJUHHONEpUOAHAS (HOPMBI
[lepnoanueckoit cucreMbl XuMH4YecKux anemeHToB J[M. Menneneesa.
[lepronel u rpynmnbsl. PU3NYECKUI CMBICT MOPAJKOBOTO HOMEpPA, HOMEPOB

IIEPHOJIa U TPYIIIbI 2JIEMEHTA
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Crpoenue aromoB. CoctaB aroMHbIX saep. M3oTonsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB MeEpBBIX 20 XHUMHYECKUX DIJIEMEHTOB
Ilepuonnueckoi cuctemsl .M. MenneneeBa. XapakTepuCcTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nmonoxeHuto B [lepuognueckoii cucreme .M. Menneneena




3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajauyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TpynmnaM W MEPUOJIAM.
3nauenue [leproguueckoro 3akoHa u [lepuonnueckoi cuCTEMbl XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HayKu W npakTuku. .M. MennaeneeB — y4€HbIi U

TpaxJlaHUH

3.5

Xumudeckass CBs3b. KoBajeHTHas (moJjsipHass ¥ HEMOJSpHAs) CBS3b.

9HeKTp00TpHL{aTeJ’ILHOCTB XUMHUYECKHUX 2JIEMEHTOB. FIoHHas CB3b

3.6

CreneHb OKHCJICHHUA. OKHCIUTEITEHOBOCCTAHOBUTEILHEIC peaKkuunu.

Hpoueccm OKHCJICHHS U BOCCTaHOBICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN SKCIIEPUMEHT: HU3y4YE€HHE O0pa3lioB BEIIECTB METAUIOB U
HEMETaJUIOB, B3aMMOJCHCTBUE T'MAPOKCUAA LIMHKA C pacTBOpPaMU KHUCIIOT U
11eJI0Y€H, MPOBEIEHNE ONBITOB, HIUTFOCTPUPYIOIIUX IPUMEDPBI OKACIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpeHI/IC, pCaKknuun pa3jioKCHUs, COCI[I/IHCHI/ISI)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

BemectBo n xummnyeckas peakuus. Ilosropenune

1.1

[Tepumoanyeckuii 3akoH. [lepmoauyeckas cucTeMa XHMHUYECKHX 3JEMEHTOB
JAW. Mengeneea. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOWCTB XMMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX MEPUOIOB, KM, KAJIbIH U
nux COGI[I/IHGHI/Iﬁ B COOTBCTCTBUHU C ITOJIOKCHUEM 3JIEMCHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHue BelIeCTBA: BHJBI XMMHYECKOW CBSI3M. THIBI KPUCTAUIMUECKHUX
pemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOU
pemiéTkH W BHUJAa XUMHUYECKOW cBs3u. Kiaccudukamus u HOMEHKIATypa
HEOPraHMYECKUX BeUIeCTB (MEXKIyHapoJIHAas U TPUBUAIbHAS). XUMUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJIacCaM HEOPTraHUYECKHX

COG,HHHCHHﬁ, TCHCTHUYCCKAsA CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccugukanus XuMAYECKUX peakuii Mo pa3IMyHbIM MPU3HAKAM (110 YUCITY
U COCTaBy y4YaCTBYIOUIMX B pEaKIMM BEUIECTB, MO TEIUIOBOMY 3¢ ¢deKTy, 1mo
M3MEHEHUIO CTETIEHEN OKHMCIEHUS! XMMHUECKHUX 3JIEMEHTOB, 110 00paTUMOCTH,
M0 YYacTHIO Karajau3aTopa). OK30- U SHIOTEPMHUYECKHE peakluH,

TEPMOXMMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTU XMMHUUYECKON pEAKIINU

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusx. [lonarue o

FOMOTCHHBIX MW TICTCPOIrCHHBIX PCAKIUAX. IlonsaTHE O XUMHYECKOM




paBHOBecHH. (DAKTOPbI, BIMSIOIIME HA CKOPOCTh XMMHUYECKOW peakUuu U

MMOJIOKCHHUE XUMHUYCCKOI'0O PAaBHOBCCHA

1.5

OKHUCITUTENbHO-BOCCTAHOBUTENIFHBIE ~ pEaKIUH,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBHON  peakiuu. (CocTaBieHUE YypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLMM € UCIOJIB30BAHUEM METOAA

AJIEKTPOHHOTO OajaHca

1.6

Teopus NEKTPONIUTUYECKON TUCCOLUALIMU. DIIEKTPOJIUTEI U HEAJIEKTPOJIUTHI.
Karvonsl, aHuoOHbl. MexaHM3M JAHMCCOIMALIMM BELIECTB C Pa3IUnYHBIMU
BUJAMU XUMHYecKoW cBs3u. CreneHb auccouuanuu. CuibHbIE M cllabble
ANEKTPONNTHL. Peaknuu HOHHOrO oOMeHa. YCIOBUSA NPOTEKaHUS peakuuit
MOHHOrO0 OOMEHa, MOJHBbIE M COKpAIIEHHbIE MOHHBIE YpaBHEHUS PEaKLUH.
CBoiicTBa KHCJIOT, OCHOBAaHMM W COJIeH B CBETE TMPEJACTaBICHUNA 00
ANEKTPOJINTUYECKOW auccoumanuu. KadecTBeHHblE peaklUuu Ha HOHBI.

[TonsiTHE 0 runpoNH3€e conen

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJCIISIMU KPUCTAJUIMYECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB M HEMETauIoB (rpadura u
aiMa3a), CI0KHBIX BEIIECTB (XJIOpUAa HATpusl); UCCIEOBAHUE 3aBUCUMOCTH
CKOPOCTM XHMHUYECKOH peakluuu OT BO3JACHCTBHUS pa3iIMYHBIX (PaKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipoliecca
JUCCOLMAllNY  KUCIIOT, Inenodeil M comedl (BO3MOXKHO HCIIOJIb30BAHUE
BUIEOMATEPHAJIOB); TPOBEJCHHUE OIBITOB, WJUIIOCTPUPYIOLUINX MPHU3HAKH
IPOTEKaHUsl peakuuil MOHHOTO oOMeHa (0Opa3oBaHME Oca/iKa, BbIIEIICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuin (ropenue, peakuu
pa3NOXKEHUs, COCIMHEHHMs); paclO3HaBaHHE HEOPraHWYECKHX BEIIECTB C
IIOMOIIIBIO Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha WOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3a1a4

Hemeramis! 1 ux COCIUHCHUA

2.1

OO6mass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (QU3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — TaloreHOB. XMMUYECKUE CBOMCTBA Ha MpHMeEpe XJopa
(B3auMoielicTBUE ¢ METallJlaMU, HEMETAJUIAMHU, LIEJI04aMU). XJIOPOBOAOPO/I.
ConsiHass KUCIOTa, XMMHYECKHUE CBOMCTBA, IMOJY4YEHUE, IPUMEHEHHE.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HAa OpPraHu3M 4elnoBeka. Baxueniine

XJIOpHUAbl M UX HAXOXKICHUC B IIPHUPOIAC

2.2

OOmrast xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS




aTOMOB, XapaKTepHble CTermeHu okucieHus. CTpoeHne U (QU3UUECKHE
CBOICTBAa TPOCTBIX BEIIECTB — KHCIOpOJa U Cepbl. AJUIOTPOMHbBIE
Moaudukanuu  KUCIOpoAa U cepbl. XHUMHYECKHE CBOMCTBA  CEpBHI.
CepoBojopos, cTpoeHue, (U3NYEeCKHe M XUMHUYECKHe CBOMCTBA. OKCHIBI
CepBI KaK MPEICTaBUTENH KUCIOTHBIX OKCUIOB. CepHasi KUCIoTa, GU3NIECKUE
U XHMHYECKHE CBOWCTBAa (OOIIME Kak TMPEACTABUTENs Kjacca KHCIOT H
cnenuduueckre). XUMUYECKHE  peakluu,  JIeKalue B OCHOBE
MIPOMBIIIJIEHHOTO crioco0a moiyueHusi cepHoil kuciotel. [Ipumenenne. Conu
CEepPHON KHUCJIOTHI, KauyeCTBEHHas peakuus Ha cynbpar-uoH. Haxoxmenue
cepbl U €€ coeIMHEHUI B mpupoje. XUMUYECKOE 3arpsi3HEHUE OKpY Karolen
Cpelbl COSOMHEHHUSIMH Cephbl (KHCIOTHBIE IOXAM, 3arps3HEHHE BO3[yXa W

BOZI0OEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHUS
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OOmiast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapakTEpHBIC CTEMEHH OKHCICHUS. A30T, pacnpocTpaHEHHE B
npupone, (Qu3MYecCKMe U XHUMHUYECKHEe cBoWcTBa. KpyroBopor aszora B
npuposie. AMMHUAK, ero pU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOJyUYEHUE U
npuMmenenre. Comu amMMOHUA, UX (U3MYECKHEe U XUMHUYECKHE CBOWCTBA,
IMPUMCHCHUC. KauecTBennas pCaKkuusgd Ha MOHbBI aMMOHMUA. A3zoTHas KHCJIOTAa,
e€ momyuyeHue, (QUIMUYECKHE M XHUMHUYECKHE CBOMCTBa (00mue Kak
IpeJICTaBUTENS Kilacca KUCIIOT U cnenuduyeckue). Mcnonb30BaHrne HUTPAToOB
W cojleii aMMOHHMS B KadecTBe MHUHEPANbHBIX YIOOpeHHi. XHUMHUECKOe
3arpsi3HEHUE OKPYKAIOMIEH Cpellbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH,

3arpsI3HEHUC BO3AyXa, ITOYBbI U BOI[OéMOB)
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docdop, amtotponHbie Moaudukanuu Gocdopa, pu3HUECKUe U XUMUIECKHE
cBoiictBa. Oxcun ¢ocpopa(V) u docdopHas kuciora, Qusnueckue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue (ochaToB B KavecTBe

MUHEpaJIbHBIX YI00peHHi

2.5

OO6mas xapakrepucTtuka 31eMeHTOB [VA-rpynnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHM OKHUCIEHHs. YTJepoJl, aJuIOTPOIHbIE
Moau(UKaAIMK, PacTIPOCTPAHEHUE B TPHUPOJE, PUINUCCKUE U XUMHUUYCCKUE
cBoiicTBa. Ancopobuus. KpyroBopot yriaepona B nmpupojae. Okcuasl yrieposa,
nux (bHSI/I‘-ICCKI/Ie U XUMHUYCCKUEC CBOﬁCTBa, ﬂeﬁCTBHG Ha XMBBIC OpPraHU3MBbI,
[OJyYeHHe M TNpPUMEHEHHE. OKOJIOTMYECKHe TMpOoOJIeMBbl, CBS3aHHBIE C
okcuaoM yriuepona(lV); rumore3a riao0anbHOrO NOTEIUIEHUS KIMMAaTa;
NapHUKOBBIA 3 QeKT. YrompHas KucloTa W €€ CcoiM, MX (U3UYECKHE H

XHUMHUYCCKUEC CBOﬁCTBa, IMMOJIy4YCHHUEC U MPUMCHCHHC. KadgectBeHHas peaKkuuAg




Ha KapOoHaT-uoHBL. Vcronb3oBaHue KapOOHATOB B ObITY, MEAMIIMHE,

MMPOMBIINIJIECHHOCTH U CEJIBCKOM XO03SICTBE

2.6

[TepBoHayanbHbIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yraepoaa (MeTaH, 3TaH, STHJIEH, aleTWIEeH, 3TaHOJ, INIMLEPHH, YKCyCHas
kucnora). Mx cocrtaB m xumuueckoe ctpoeHue. [loHATHE O OMOIOTHYECKU
BOKHBIX BEIECTBAX: XHUpax, OeTKax, YyIJIeBOJaX — M WX POJH B KU3HU
yesnoBeka. MarepuanbHO€ €IUHCTBO OPraHMYeCKHMX UM HEOPraHMYeCKHX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnueckne ¥ XUMHYECKHE CBOWCTBA, IMOIy4YEeHUE U
npumenenre. CoenuHeHUsT KpeMHUsT B npupojae. O0mue npeacraBieHust 00
okcuze kpemuusi(IV) u kpemHaueBoit kucnore. CUIMKATHI, UX UCHOJIB30BAHUE
B OBITYy, MEAWIIMHE, MPOMBINIICHHOCTH. BakHeimme cTpouTenbHbIe
MaTepuasbl: KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, xene300eToH. [Ipobrembl
0€30I1acHOTO WCIIOJIb30BAHMS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCEIHEBHOM

JKHN3HHU

2.8

XHUMUYECKUHN 3KCIIEPUMEHT: U3yUeHHE 00pa3l0oB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOM KUCJIOTBI; IIPOBEICHNUE KaYECTBEHHBIX PEAKLIUK Ha XJIOpUA-
MOHbl M HaONIOICHWE NPU3HAKOB HMX NPOTEKAHUS; OIbITHI, OTPa’Karolue
¢u3nyeckue M XUMHMYECKHE CBOICTBa TaJlOTEHOB M MX COCIMHEHMH
(BO3MOYKHO HCIIOJIb30BaHHE BUIEOMATEPHUAJIOB); 03HAKOMJIEHHE ¢ 00pa3LamMmu
XJIOPUIOB  (TaJIOTEHUJOB); O3HAKOMJIEHHE C oOpasnamMu cepbl MU eé
COEJIMHEHUSIMU (BO3MOKHO HCIIOJIb30BaHUE BUEOMATEPHAIOB); HA0IIOIEHNE
nporiecca 0OyraMBaHMs caxapa Moj AeHCTBUEM KOHLIEHTPUPOBAHHON CepHOM
KHCJIOTHI; U3yYeHHe XMMHUYECKHX CBOWCTB pa30aBIIEHHON CEpHOW KHCIIOTHI,
NPOBE/IEHUE KayeCTBEHHOW peakIuu Ha CyiabpaT-uoH M HaOIro/eHue
NpU3HaKa e€ MPOTeKaHHs; O3HAKOMIICHHE C (U3MUYECKUMH CBOWCTBAMH a30Ta,
dochopa 1 ux coeaMHEHUH (BO3MOXXHO HMCIIOJIb30BAaHHE BUIEOMATEPUAIIOB),
oOpa3mamMu a30THBIX U (GochHOpPHBIX yHAOOpEeHMIA; TOJy4deHue, coOupaHue,
pacrno3HaBaHWE M M3y4YEHHE CBOWCTB aMMMaKa; MPOBEACHHE KaueCTBEHHBIX
peaknuii Ha WMOH aMMOHHA M (ocdar-MOH W U3yUeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C
Mebl0 (BO3MOXKHO HCIOJIB30BAaHUE BUJEOMATEPHANIOB); U3yUYEHHUE MOAeNeH
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura, QynnepeHa; o3HaKOMIIEHHUE C
MPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTIEM U
YCTPOHCTBOM IPOTUBOrasa; IOJIydeHHe, cOoOMpaHHMe, paclo3HaBaHUE U

HN3YUCHHUC CBOICTB YIJICKUCIIOrO ra3a; IMpPOBCACHHUC KAaYCCTBCHHBIX peaKum"I




Ha KapOOHAT- M CHUJIMKAT-MOHBI M H3YYEHHE MPHU3HAKOB HMX IPOTEKAHUS,;
O3HAaKOMJICHHE C MPOAYKIMEH CHIMKAaTHOM NPOMBIIUIEHHOCTH; DPEIICHHE
DKCIIEPUMEHTAIIBHBIX 33Jad 10 TeMme «BakHeWlnmue HEMETalulbl U HX

COCAUHECHUA»

MeTamisl ¥ UX COSAUHECHUS

3.1

OO6mrast XxapaKTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nojoxenus B llepronnueckon cucremMe XUMHYECKHX 3JieMeHTOB J[.U.
MenneneeBa u cTtpoeHus atomoB. CTpoeHHE MeTauioB. MeTamnyeckas
CBSI3b M METAJNIMYECKasl KPUCTAJUIMUECKash peleTKa. DNeKTPOXUMUUYECKUM

P HAaNPSDKEHUM METAJIIOB

3.2

dusznueckue W XHUMHUYECKHE CBoiicTBa MeramioB. OOmue crnocoOsl
nojay4yeHus MerauioB. [IoHSATHE O KOPPO3MM METAJJIOB, OCHOBHBIE CIIOCOOBI
3alMThl UX 0T Koppo3uu. CIuiaBbl (CTalb, YyT'YH, JIOPATIOMUHUN, OpoH3a) U

UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH
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[Ilenounsle MeTayIbl: MOJIOKEHHE B Ileproguueckoil cUCTEME XMMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHre UX aTOMOB; HaXOK/JEHUE B IIPUPOJIE.
dusznyeckue W XUMHUUYECKUE CBOICTBAa (Ha NIpUMEpe HATPUS W Kayus).
OKCI/I)II)I U TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB

U UX COSIUHCHUN

3.4

[[lenoyHo3eMeNnpbHbIE METAJIBI MarHuii W KajbIUW: TIOJO0XEHHE B
Ilepuognueckoit cucreMe xumuueckux dnemeHToB J[.M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHHUE B mpupoje. OPU3NUeCKue U XUMMUYECKUE
CBOMCTBa MarHusi U KaJbllus. BakHeimume coeauHeHus] Kaiablius (OKCHI,

TUAPOKCU]T, con). JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUSs

3.5

AnromyHNN: nosoxkeHue B Ilepuonuueckoll cUCTEME XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa; CTpoeHHE aTOMa; HAXOKIACHHE B mpupoae. Ousndeckue u
XUMHUYECKHE CBOMCTBa alOMUHUSA. AMQOTEpHbIE CBOICTBA OKCHIA U

TUAPOKCHUIA aTFOMUHUA

3.6

XKeneso: nonoxenue B Ilepuonudeckoil cucteMe XUMHYECKHX 3JIEMEHTOB
J.1. Menneneesa; CTpOCHHE aTOMa; HaX0XJACHHUE B npupoae. dusndeckue u
XMUMHYECKHEe CBOWCTBA »kene3a. Okcuipl, THAPOKCHIbl U conu sxene3a(ll) u

skenesa(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

3.7

XUMHUUECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C oOOpa3llaMH METauIOB |
CIUIaBOB, MX (PM3MUECKUMH CBOWCTBAMH, W3yUEHHE pPE3YJIbTATOB KOPPO3UHU
METaUIOB (BO3MOKHO HCIOJb30BAHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH

B321PIMOI{€I7[CTBHSI OKCHaa KaJbOud W HAaTpud C BOI{OfI (BO3MO)KHO




HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWCTB KECTKOW BOJIbI;
mpolecca TOpeHMsl jKele3a B Kuciaopoje (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAaUECTBEHHbBIX PEAKIIUN Ha HOHbI
(Marnusi, Kanpuus, amoMuHusi, uuHka, skenesa(ll) m xenesa(Ill), memu(1l);
HaOJIOIGHWE M ONMCAaHUE IIPOILECCOB OKpAIIMBAaHUS IUIAMEHH HOHAMHU
HaTpUs, Kajdusl U Kajablus (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEpPUANIOB);
uccieoBaHre aM(pOTepHBIX CBONCTB TMIPOKCHIA aTIOMHHHUS U THAPOKCHIA
LIMHKA; pelIeHre IKCIIEPUMEHTAIBHBIX 3aJa4 10 Teme «Baknelnine MeTanibl

n UX COCOAUHCHUA»

XHUMHS ¥ OKpYXarolas cpeaa

4.1

Hosrie MaTCpHraJIibl U TCXHOJIOTUH. BemectBa u MaTCpHraJibl B IMOBCEIHEBHOM
JKM3HU YeI0BeKa. XUMUS U 310pPOBEE. be3omacHoe ncmonbp30BaHme BC€IIECCTB U
XHUMHUYCCKUX peaKI_II/Iﬁ B 6LITy. HepBa;I ImomMouib Mnmpu XUMHUYCCKUX OKOrax U

OTpaBJICHUSX

4.2

OCHOBBI  JKOJIOTUYECKOM  TIpaMOTHOCTH.  XUMHUYECKOE  3arps3HEHUE
okpyxarmeit cpeapl [IJIK. Pomp Xumum B pemIeHHMH SKOJOTMYECKHX
npo6sieM. [IpupoaHbie UCTOYHUKHU YTIIEBOJOPOIOB (Yyroyib, IPUPOIHBINA ra3,

He(Th), MTPOYKTHI UX NMEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIINICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: H3YUCHUC 06pa3u0B MaTCepHraIOB (CTCKHO,

CIUIaBbl METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAMOCBOEHUS OCHOBHOI OBPA3OBATEJILHOI
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 I03HABA€MOCTU SIBJICHUH MNPUPOAbI, MOHUMaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHMUYECKOW HayKH Kak 00JJaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJbTYphl M MPaKTUYECKOU
NeSITeIbHOCTH YEeJIOBEKa B YCIOBHUSAX COBPEMEHHOrO OOIIECTBa;

IMOHMMAaHHE MECTAa XUMHHU CPEAN JPYTIUX CCTCCTBCHHBLIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX HMCCICAOBAHUA BCUHICCTB U UHIYUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMEHUC HUCIOJB30BATH MOJCIU  IJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATBHOMN JeSITeIbHOCTH, CBSI3aHHBIX C XUMUECH
U COBPECMCHHBIMH TCXHOJIOTHAMHU, OCHOBAHHBIMU Ha JOCTUIKCHHUAX
XUMHUYECKOW HAayKH, YTO MO3BOJUT OOYYarOIIUMCSl pacCMaTPUBATh
XUMHIO Kak cdepy cBoedl Oyaymeidl  npodeccHoHaIbHOU
NESITeJIbHOCTH W CICNaTh OCO3HAHHBIM BBHIOOp XUMHHU Kak
npoUIBLHOTO TMpeAMeTa IpPH IEepeXoie Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

Bunanenune cucremMol XMMHUYECKMX 3HAaHUM UM yMEHHE IPUMEHSATH

CUCTCMY XUMHUUCCKUX 3HaHI/II71, KOTOpasA BKIO4YaAcCT:

2.1

Ba)XKHEHMIIINE XHUMHUYCCKHE ITOHATHSI. XUMHWUYECCKIH 3JICMCHT, aToM,
MOJIEKYJIa, BEIECTBO, MIPOCTOE U CIIOKHOE BEILIECTBO, OTHOPOAHAS U
HEO/IHOPOJIHAs CMECh, OTHOCHTEJbHBIE AaTOMHAash M MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KUCIIOTAa, OCHOBAaHHE, COJIb (CpeImHss), XUMHUYECKas
peakLusi, peaklMu COEAUHEHMs, PEAaKLUUH Ppa3I0KEHHs, pPEeaKkLuu
3aMeIleHHs, Peakui OOMeHa, TEIUIOBOM A(PQEKT peakuuu, 3K30- U
9HJIOTEPMHUYECKHE PEeaKIMU, PacTBOpP, MaccoBas I0Js XMUMHUYECKOrO

9JICMCHTAa B  COCAMHCHHWM, MacCCOBad MOOJA W  MNPOLCHTHAA




KOHIIEHTpAalMsl BELIECTBA B pacTBOpPE, SAAPO aTOMA, JIEKTPOHHBIN
Cloil aTomMa, aToMHas opOWTanb, pajUyC aTroMma, BaJEHTHOCTD,
CTENIEHb OKHCIIEHMs, XUMUYECKAs CBS3b, JJIEKTPOOTPULATEIBHOCTD,
NOJISipHAsT M HEMOJsipHAsh KOBAJIEHTHasi CBSI3b, HMOHHAsl CBA3b,
MeTaJlJIMYecKas CBsI3b, KPUCTAJUINYECKas peléTka (aToMHast, HOHHas,
METaJUINYeCcKasl, MOJIEKYJIIpHasi), MOH, KATUOH, aHUOH, AJIEKTPOJIUT U
HEDJIEKTPOJIUT, SJEKTPOIUTHUYECKAS] AUCCOLUALMS, PEAKIIUH HOHHOTO
oOMeHa, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINU, OKUCIUTEND U
BOCCTAHOBUTENIb, OKHCJIEHUE U BOCCTAHOBJIEHUE, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peakiuH,
CKOpOCTb XUMMYECKOW peakiuu, karanuszarop, IIJK, xopposus

METaJUIOB, CILJIaBBI

2.2

OCHOBOIIOJIAralolMe 3aKOHbl XMMMH: 3aKOH COXPAHEHHS MAacChl,
nepuonnyeckuii 3axkoH J[.M. MenneneeBa, 3aKOH NOCTOSHCTBA

CcoCTaBa, 3aKOH ABOFa,leO
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TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJIIpHAs  TEOpus,  TEOpHs

3JICKTpOJ'IHTH‘I€CKOfI AUcCCcoanuu

Brnaagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHUE TPaBWIbHO HCIOJb30BATh M3YyUEHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCI€ MHHEpaJIbHbIE yA00pEHUus, MeTabl U
CIUIaBbl, TMPOAYKTHI MEpepadOTKH  MPUPOAHBIX  HCTOUYHHUKOB
YTJIEBOOPOAOB (YTJsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETBCKOM
XO0351CTBE, HA NPOU3BOJCTBE M NOHUMAHUE 3HAYEHUS >KHUPOB,
OenKkoB, YIVIEBOAOB Ui  OpraHM3Ma  4YelloBeKa; yMEHHE
MPOTHO3UPOBATh BIMSHHE BEIIECTB M XUMUYECKHX IMPOIIECCOB Ha

OpTraHM3M YeJIOBEKa U OKPY’KAIOUIYI0 IPUPOIHYIO Cpeny

3.2

YMCHUEC UHTCTPUPOBATE XUMHUUYCCKHUE 3HAHUA CO 3HAHUAMU APYTIUX

y4eOHBIX MPEIMETOB
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HaJIM4Ke OMbITa paboThl C pa3IMYHBIMU UCTOUHUKAMU HH(OpMaIK
o XMMMHU (Hay4dHasi 1 Hay4YHO-IOMYJISIpHAs JINTEPATypa, CIOBapH,

CIIPaBOYHHKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLCHUBATDH I/IH(l)OpMaIII/IIO 0 BCHICCTBAX, HX
IMPCBPAICHUAX H  IPAKTHYCCKOM  IIPUMCHCHUU H  YMCHHC

HCII0JIB30BaTh €€ IS PCIICHHUA y‘~I€6HO-HO3HaBaTCHBHHX 3aaa4

Bnagenne ocHoBaMu ITOHSITUHHOIO alIapara U1 CHMBOJHUYCCKOI'O

SA3bIKa XUMUHU JJIsA COCTAaBJICHUA (bOpMy.]I HCOPTraHN4YCCKUX BCIICCTB,




YPAaBHEHUN XUMUYECKUX PEAKUUKW; OCHOBAMH XUMHUYECKOU

HoMmeHkatypsl (IUPAC u TpuBHaibHOIN)

YMeHue o0bIICHITh CBsI3b MOJOKEHUs dNeMeHTa B [lepuoaudeckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsa sapa, o0Iee Yucio
JJIEKTPOHOB), paclpeAeseHUEM JIIEKTPOHOB M0 HHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, KaJius U KaJIbIUA

IIpencraBinenne 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB (pammyc aToMma,
AJIEKTPOOTPHUIIATEIPHOCTD), TMPOCTHIX W CIOXKHBIX BEIIECTB OT
MOJIOKEeHUsT dneMeHTOB B Ilepuogmdeckoil cucteme (B MalbIxX
nepuoAax M TJaBHBIX MOATPYINAxXx) M 3JIEKTPOHHOTO CTPOEHUs

aToMa

YMeHnue ki1accupuuupoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTDI

7.2

HCOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINN

YMeHue onpenesnsrTh:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJIICHUA XUMHUUYCCKHUX 3JICMCHTOB, 3apsl

HOHa

8.2

BUJT XUMHYECKOM CBS3M M THII KpHCTaHHquCKOﬁ CTPYKTYpPBI B

COCAUMHECHUAX

8.3

XapakTep Cpe€abl B BOAHBIX PACTBOpPAX  BCIICCTB (KI/ICJ'IOT,

OCHOBaHUM)

8.4

OKHUCIHNUTCIIb U BOCCTaAHOBHUTCIIb

YMeHne XxapakTepu30BaTh (U3NIECKHE U XUMHUECKUE CBOMCTBA:

9.1

MPOCTBHIX BELIECTB (KHCIOPOMA, O30H, BOAOPOI, rpadur, ammas,
KpeMHU, a3or, docdop, cepa, XJIOp, HATPUH, KA, MarHHMA,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pPacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHIBI U TUIAPOKCHUIBI
metaiioB [-IIA rpynn, amtomunus, meau (I1), uunka, xenesza (I u
IT), okcunet yraepona (II u IV), kpemuus (IV), azora u docdopa
(I u V), cepnt (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THas,

docdopnasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

MPOTHO3UPOBAaTh W  XapakTepU30BaThb CBOMCTBAa BELIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUS, NPUMCHCHUC BCIUICCTB B
3aBUCHUMOCTH oT nux CBOﬁCTB, BO3MOXXHOCTbH IMPOTCKAHUA

XUMHUYCCKUX HpCBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

10 YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKLINM,
B TOM YHCIIE:
10.1 peakIii HFOHHOTO 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINIl
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA H3YYEHHBIX KIIACCOB
(TpyriIn) HEOPraHUYECKUX BEIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BEIYUCIATH (IPOBOJIUTH PACUEThI):
11.1 OTHOCUTEJIBHYIO MOJIEKYJISIDHYI0O U MOJISIDHYKO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUU
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB
11.4 II0 YPaBHEHUSAM XUMHUYECKHX PEAKUUHA M HAXOAWUTH KOJINYECTBO
BelecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuu
12 Bianenue (3HaHue OCHOB):
12.1 OCHOBHBIMH  METOJIaMH  HAy4YHOTO TO3HaHuUA (HaOIIOACeHHE,
W3MEPEHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE) TIPH HU3YUYCHUU
BEIIECTB M XUMHUYECKHX SIBICHHUH; yMeHue cQopMyIupoBaTh
poOJIeEMy U MPEUIOKUTE TyTH €€ pereHust
12.2 Oe3omacHOil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
MOCYJI0¥ M J1abOpaTOpHBIM 000PY0BAHHEM
12.3 paBUIIaMU 0e30MmacHOro oOpareHus c BEIIECTBaMH,
WCIIOJIb3YEMBIMH B TTOBCETHEBHOM JKU3HU, NMPABUJIAMU TTOBEJCHUS B
HeNnsix cOepekeHUs 3I0pOBbS U OKpPYKArOIIeW MPUPOIHON cpemdbl;
MOHUMAaHUE Bpeia (OMaCHOCTH) BO3/ICUCTBHS HA JKUBBIC OPTaHU3MBbI
onpeaenEéHHbIX BEIIECTB, croco6oB YMEHbIIICHUS u
MPEeIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS
13 Hannure mpakTHuecKuX HAaBBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIEAYIOMNUX XUMHUYECKUX IKCIIEPUMEHTOB:
13.1 U3ydeHHe ¥  omucaHue  (UIUYECKUX  CBONCTB  BEIECTB;

O3HAKOMJICHUE C (bHSI/I‘-IeCKI/IMI/I U XUMHUYCCKUMHU SBJIICHUSAMU,
OIIBbITHI, WJUIFOCTPUPYIOMIUC TIPHU3HAKKU IIPOTCKAHUA XUMHYCCKUX

peakuuii




13.2

U3y4eHHe CIIOCOO0B pa3eieHUs cMecel

13.3

NOJy4YeHHE KHUCIOpoJa U M3YYEHHE €ro CBOWCTB; IOJIy4YEHHUE
BOJIOPOJIa M U3yUYEHUE €r0 CBOMCTB; MOJyYE€HUE YTIIEKUCIIOrO ra3a u
U3y4Y€HHE €ro CBOMCTB; MOJy4YyeHHE aMMHaka U H3y4YeHHE €ro

CBOWCTB

13.4

INPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JOJeH

paCTBOpéHHOFO BCIICCTBA

13.5

NpUMEHEHWE  MHIUKATOpOB  (JakMyca,  METHJIOpaHXka U
¢denondranenna) Ui onpeAeaeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeo4Yei

13.6

UCCIICZIOBAHME U ONKMCAHUE CBOMCTB HEOPraHUYECKHX BEIIECTB
pa3IMUYHBIX  KJIACCOB; MW3y4Y€HHE B3aUMOJCHCTBHSI  KHCJIOT C
MeTaJlIaMH, OKCHUIIAMHU METAJIOB, pacTBOPUMBIMH u
HEPACTBOPUMBIMHU OCHOBAHUSIMH, COJISIMH, MOJTyYCHHE
HEPAaCTBOPUMBIX OCHOBAHUH; BBITECHEHHE OJHOTO METaslia APYTruM U3
pacTtBopa COJM; HCCeIOBaHHE aM(OTEPHBIX CBOICTB THAPOKCHIOB

AJIFOMHMHHA U IITMHKA

13.7

PEIICHHUE OKCICPUMCHTAJIBHBIX 3ada4 II0 TEMaM: «OCHOBHEBIE
KJIaCCbl HCEOPraHUYCCKUX COCHHHCHHﬁ)); ((3HeKTpOHI/ITI/I‘{eCKa}I
JUCCOLIMalusI «Baxnenmuye HeEMETaIBI U HX COCIUHCHUA,

«Baxneiiyie MeTalIbl M UX COCIUHECHUS

13.8

XAMHAYECKHE  OKCIEPUMEHTHI,  HWUTIOCTPUPYIONINE  MPU3HAKH
NPOTEKAHUs peaklil HOHHOro 0OMEHa; Ka4eCTBEHHbIE PEaKkIMU Ha
NPUCYTCTBYIONIME B BOJHBIX PacTBOpax MOHBI XJIOPHUI-, OpOMHI-,
uonua-, cynedar-, Qocdar-, kapOOHAT-, CHUIMKAT-AaHUOHBI,
THIPOKCUA-UOHBI,  KaTHOHBl ~ aMMOHHS, MarHus, KaJblus,

aTIOMUHUS, XKene3a (2+) u xenesa (3+), menu (2-+), HUHKA

14

YmMmenue:

14.1

MNPpEACTaBJIATL PE3YJIbTATbl JSKCIICPUMCEHTA B cbopMe BBIBOOB,
J0Ka3aTciIbCTB, l"pa(bI/IKOB u Ta6J'II/III U BBIABJATH SMIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABIMBaTh  CBSI3UW  MEXIy  pEajbHO  HAOII0JaeMbIMU
XUMUYECKUMU SBICHUSAMU U IIPOLIECCAMH, IPOUCXOIALIUMU B
Makpo- H MHUKPOMHpE, OOBSACHATh HNPUUMHBI MHOroo0Opasus

BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEP)KXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

1.1

Yuctele BCIICCTBA U CMCCH. Crioco0n1 pasaciICHUs cMmecent

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

QJICMCHTOB. HpOCTHC N CJIOKHBIC BCIICCTBA.

1.3

Xumnueckass (opmyna. BajneHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpbHasd aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JI4  XHUMHYECKOI'O

9JICMCHTA B COCIMHCHHUH

1.5

KomnyectBo BemectBa. Mosib. Momsipaas Macca. MomsipHbIii 00BEM Tra3oB.

BzauMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIMHUIL BCIICCTBA

1.6

dusnyeckre U XUMUUECKHE SBIICHUS. XHAMHUYECKast p€aknusa u eé IIPU3HAKH.

3aKOH COXpaHEHMs MacChl BEIECTB. XMMHUECKUE YPAaBHEHUS

[Tepuonuueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuoguueckass cucTteMa XUMHUYECKUX SJIEMEHTOB
.. Menneneesa. Ilepuoasl u rpynnbl. @U3NYECKU CMBICI HOPSAIKOBOIO

HOMepa, HOMEPOB MepHoJia U FPYIIIbI AJIEeMEHTa

2.2

Crpoenne atomoB. CoctaB aTtoMHBIX siaep. M3oTonel. Dnexkrponsl. CTpoeHue
WIEKTPOHHBIX 000704YeK aTroMoB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menaeneena
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3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kaius, Kajabuus (paguyca aTOMOB, 3JIEKTPOOTPHULATEIbHOCTH,
METAJNIMYECKUX M HEMETa/UNIMYeCKUX CBOMCTB) M HX COEAMHEHUH B
COOTBETCTBUHM C IIOJIO)KEHUEM »3JjeMeHTOB B Ilepuoauueckoil cucreme u

CTPOCHUEM HUX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBa3b. KoBaneHTHass (moJjisipHass M HEMOJSIpHAasi) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  3JeMEHTOB. VOHHas  CBs3b.

Merannnueckas cBsI3b

32

Tunel KPUCTAITNINICCKUX peHléTOK (aTOMHaH, HOHHAasd, MeTaJ'IJ'II/I‘-IQCKaSI),




3aBUCUMOCTDb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOU PELIETKU U BUAA

XUMHUYECKON CBA3U

4 Baxneiiine mnpeacTaBuUTeNM HEOpraHWYecKux BemnlecTB. HemeTtamnsl U ux
COCTMHEHMS. MeTallIbl U UX COCTMHEHUS
4.1 Knaccudukanus m HOMEHKIATypa HEOPTraHMYECKUX COCAMHEHUN: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHBbIE) u
HeconeoOpa3yromre; OCHOBaHWN (LIENOYM U HEPACTBOPUMBIC OCHOBAHUS);
KHCIIOT (KHUCIIOpOACOoepk alue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJeH (CPEIHUX U KUCIIBIX)
4.2 ®Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB-HEMETAJIOB:
BOZOPOJa, XJIOpa, KUCIOPO/Ia, Cephbl, a3oTa, Gocdopa, yriaepoaa, KpeMHU
4.3 ®u3nYecKue M XMMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTHS,
HaTpusl, Kalus, MarHusl U KaJbLIMs, aJIOMUHMS, Keje3a. DINEKTPOXUMUYECKUM
P HAIPSDKEHUN METAIIOB
4.4 duznueckrue U XMMHUYECKUE CBOMCTBA BOJOPOIHBIX COCUHEHUN HEMETAIIIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOAA, AMMHAKA
4.5 du3nyeckne U XMMUYECKUE CBOMCTBA OKCHUIOB HeMeTaiwioB: cepsl (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Toayuenue
OKCHJIOB HEMETAIJIOB
4.6 Xumnueckue cpoiictBa okcunoB: metauioB [A-IIIA rpynm, nmaka, meau(ll) u
xeneza(ll, IIT). ITomyyenne okcua0B METAIIIOB
4.7 XUMUYECKHE CBOMCTBA OCHOBAaHUI U aM(OTEPHBIX TMAPOKCUIOB (Ha IpUMeEpe
TUAPOKCHUJIOB aIIOMUHHUA, Kene3a, LHUHKa). [lodyueHune oOcHOBaHMI u
aM(pOTEePHBIX THIPOKCH]IOB
4.8 OO0mre XUMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOIM,
CEPHHUCTOM, CepHOU, a30THOH, (HOCPOpPHOA, KPeMHHEBOH, yToNbHOH. Oco0bIe
XUMUYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucior
4.9 OO6mue xuMUYecKue cBOMCTBa cpenHux coneil. [lomyuenue coneit
4.1 [Tonyuenue, cobupanue, pacmo3HaBaHHE BOJOPOJA, KHUCIOPOJa, aMMHUaKa,
0 YTIEKUCIIOTO Ta3a B 1abopaTopuu
4.1 [Tonmyuyenne ammuaka, CEpHOM U a30THOM KHCIIOT B IPOMBIIIIIEHHOCTH. O01Ime
1 CHOCOOBI MOJTYYEHHS] METAJIOB
4.1 ['eneTnyeckas CBsI3b MKy KilacCaMU HEOPTaHUYECKUX COCTMHEHUM
2
5 XHWMHUYECKUE PEAKLIUN




5.1

Knaccudukanus XuMHUUECKUX peakluuil M0 pa3iIuyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBy Yy4YacCTBYIOIIMX B PEaKIUH BEIIECTB, MO TEMJIOBOMY 3PQeKTy, 1Mo

W3MEHEHMIO CTEIICHEH OKMCICHUS XUMUUECKUX SJIEMEHTOB

5.2

TemoBoit 3¢ ¢deKkT XUMHUYECKON peakuuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

OK30- U SHAOTCPMUYICCKUC PCAKIINU. TCpMOXI/IMI/I"ICCKI/IC YpPaBHCHUA
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OKHCIUTETEHOBOCCTAHOBUTEILHBIE pEaKkuu. OxucnuTenu n
BOCCTAaHOBHTCIIN. HpOI_ICCCLI OKHCJICHHMA M BOCCTAHOBJICHHMA. QHCKTPOHHBIﬁ

OanaHc OKHCIUTEIbHOBOCCTAHOBUTEIIBHONW PEaKIUU
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Teopm[ BHGKTpOHI/ITI/I‘{eCKOﬁ JAUCColranuu. KaTI/IOHBI, AHUOHBEI. 3HeKTp0J’II/ITLI

1 HEANEKTPOJUThl. CUIIbHBIC U cTT1a0bIe ANEKTPOIUThI. CTENEeHb JUCCOIHAITIT

5.5

Peakmun noHHOTO oOmeHa. YcloBus MMPOTCKAHUA peaKLle/'I HOHHOTO O6M€Ha,

IIOJIHBIE Y COKPAIlEHHBIC NOHHBIE YPABHEHUS PEaKIIUM

XuMus U OKpy>Karolas cpena

6.1

BemectBa m Marepuansl B IOBCEIHEBHOW JKHM3HM 4YeloBeka. be3zomacHoe
UCIOJb30BAHNE BELIECTB M XMMHUYECKHX peakluil B J1abOpaTopuu U OBITY.

HepBaﬂ IMOMOIIb ITPHU XUMHYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpY’Karoleil cpeabl (KUCIOTHBIE —JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenvHas nmomyctumasi kouueHTpauus BemectB (IIJK). Pomp xumuu B
pelIeHUN SKOJOTUYECKUX TMpobsieM. YcuieHue mapHUukoBoro 3ddexra,

pa3pymiecHue O30HOBOT'O CJI0s

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUN B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelIbCKOM Xo3sicTBe. [IpuMeneHue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, TIOPATIOMHHHUK, OpoH3a) B OBITY H
NPOMBIIIJIEHHOCTH UX coeanHeHud. [loHATHE O KOppO3MHM METalIoB,

OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble HMCTOYHMKM YTIIEBOAOPONOB (Yrojb, HMPUPOAHBIM Ta3, HedTh),

MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIILIICHHOCTH

6.5

[lepBoHayabHBIE MOHATUS 00 OPraHUYECKHUX BELIECTBAX KAK O COEAMHEHMSX
yriepoga (MeTaH, 3TaH, ATWIEH, AaleTHICH, 3TaHOoJ, IIIULEPUH, YKCyCHas
kucnoTa). [loHsTHe O OMONOrMYECKM BaXKHBIX BEIECTBAX: JKUpax, OelKax,

YIJI€BOAax — M UX POJIK B JKMU3HH YCJIIOBCKA

PacuéTtnr:

7.1

o popMyiamM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MaccoBOi) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKHUM YPAaBHCHUAM







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

» Xumus, 8 kimacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., «3naTtensctBo M
«ITpocsemenne» 2024

» Xumus, 9 xinacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., «M3aarenscTBo M

«IIpocsemenuey 2024
METOIUYECKHUE MATEPHUAJIBI 1A YYUTEJIA

Metoandeckoe mocobue. 8 kmacc (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, U. B.
Axc€HoBa).
[Tporpamma kypca xumuu ajist 8—9 kmaccoB o01ieo0pa3oBaTenbHbIX yupexaeHui (aBTopsl O.

C. I'abpuensu, C. A. CnagkoB

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Poccuiickas snexkTpoHHas mikona. - https://resh.edu.ru/

2. Kypuan «XuMus 1 KU3HBb»IO - https://hij.ru/

3. HonGopHa nureparypsl no xumunH - http://c-books.narod.ru/

4. Kypuan " 1 cenraopsa" - https://1sept.ru/ 6. Uadoypok - https://iu.ru/video-lessons 7.
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