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JU1st oOy4aronuxcs 8 — 9 kiaccos
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CocraBnieHa B cOOTBETCTBUU ¢ DenepalibHOM paboueil mporpaMMoil 1o XUMUH.
[IpoTokon Nel ot «28» aBrycra 2025r.

[Ipencenarens MO /Paccanuna I0.B./




INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepaabHO pabdodeil mporpaMMbl
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHTAHHS W PA3BUTUA OOYYalOUIUXCS CpEeICTBAMU y4eOHOTrO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayi3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOW JUisi (hOPMHUPOBAHUS MHPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpOBaHUs KYJIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAIbHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(ECCHOHATBHON IEATEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYeT (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B SKOJOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aanTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XUMHH Ha OMPEIEIEHHOM JTare ¢
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaIbIBAE€TCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OOe 3T CUCTEMBl CTPYKTYPHO OpraHM30BaHbl [0 MPUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUU aTOMA U XUMHUYECKOM CBSI3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHSA K JIpyromMy, BBITIONHAS (PYHKIIUKW OOBSCHEHUS W MPOTHOZUPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IMOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABICHUA O XMMHUYECKON COCTABJISIIOLIECH HAYYHOM KapTHUHBI MUpa B JIOTHUKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUS B Hayke. M3ydeHue XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5-7 xmacce» u «Pusuka. 7 Kaacey.

[Ipy wu3yyeHUH XUMUU TNPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUW — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
O0y4aroUmMxcss K CaMOCTOSTENbHON MO3HABaTEIbHOM JAEATeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITAa PAa3HOOOPA3HOM MEATEIBLHOCTH, IMO3HAHHUS M CAMOMNO3HAHUSA, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3IM4YHbIX BUAOB JIEATEIBbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIEero MHpa, UCIOJIb3ysd 3HAHUS M OIBIT, MOJTYYEHHBbIE NMPU HU3YUEHUH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYLOBOM NEATEIBLHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEJAEHUST B OBITY U TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl W HANpPaBICHHOCTU AabHEHIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOmax Mo3HaHUs B XUMUHU. YHCThIE BElIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTraBa BemiecTB. (OTHOCHTENbHAsT aTOMHAas —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo dopMynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TIaBICHHE BOCKA, TasHHUE JIbJla, PAcTUpPaHUE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUue THIPOKCHAA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJEHUS  OIIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. HaxoxmeHnue kuciaopona B mpupoae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TemmoBoil >PpeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HachllieHHble 1 HEHACBIIIEHHBIE pPacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Krnaccudukamnus Heoprannyeckux coeauHenuit. Oxcunbl. Knaccudukarms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmenkiarypa ocHoBaHui. PU3WUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coneil. @U3HUECKUE U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE W H3YYCHHE CBOWCTB KHCIOpPOJAa, HaO0/IeHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BOAOpoja (TropeHue), B3auMoaercTBue Bogopoga ¢ oxkcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3AMMOJIEMCTBUE BOJABI C METaJIIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PACTBOpax KUCJOT U IIEJIOYEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 3a1ad M0 Teme «BaxHednue KIacChl HEOPraHMYECKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea.  KopoTkomepuonHas W JJIUHHONEpPHOAHAS  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB NepBbIX 20 XMMHYECKHX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUNIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpEeIMETHBIX CBS3€H MpU HM3YYEHUM XHUMHUHM B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHalii3, CHHTE3, KiIacCuUKaIusg, IEePHOJIUYHOCTh, HaOJIOJICHHE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSTHHE BEIIECTBA, a3, (PM3MYECKUE BEIUYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUH B COOTBETCTBHUU C IIOJOKEHUEM OHJIEMEHTOB B llepmonnyeckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TeIioBoMYy 3 dexTy, Mo
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUUYECKUX peakiusx. [IoHATHe O TOMOTE€HHBIX M T€TePOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEaKIMH,  JJICKTPOHHBIM  OajtaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [IHCCOUMAIMU BEUIECTB C Pa3IMYHBIMH BUIAMHU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W coJell B CBeTe MPEACTaBICHUNH 00 BIEKTPOTUTHUYECKOM
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB UM HEMETAUIOB (TpaduTa W aiMasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasjoXKEHUs, COSAMHEHUS), pacllO3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHM3M 4YeloBeKa. BaHelIlne XJIOpHUIbl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U ceppl. XuMu4eckue cBoicTBa cepbl. CepoBojopoa, cTpoeHue, Gu3nuecKkue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJIYYEHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xxumuueckue cBoicTra. KpyroBopor azora B npupoze. AMMHUAK, €ro
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBolicTBa (0OIIME€ KaKk MPEICTaBUTENS Kiacca KHUCIOT U  crueruduueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
altoTponHeie Moaupukanuu (ocdopa, duznueckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTENEHH  OKHUCJIEHHUS.  YTJIEpoJ,  auIOTPOIIHbIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJy4yeHHEe U NPUMEHEHHE. DKOJIOTHYecKue MNpoOJeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HCTOYHUKH YIIEBOAOPOAOB (yroib, MTPUPOAHBIN Ta3, HeDTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4YeCKUX COEIMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
ObITY, B MPOMBIIIJICHHOCTH. BaxxHelmure cTpouTeNnbHbIe MaTepuaibl: Kepamuka,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
IPOBEJICHUE KaYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOJII0ACHUE MMPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMmu  ceppl U €€  COCNMHEHUSMU  (BOSMOXHO  HCIOJb30BaHUE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOJieHUE Npu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YUYCHHE CBOICTB amMMuaka, MpOBEJICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMasza, rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHBl M M3yYE€HHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHUE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux 1mnojoxeHuss B llepuoamyeckoin cucreme xumudeckux siaeMmeHTtoB J[. WM.
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
CrocoObl TONIydeHHs] MeTayuioB. IloHATHE O KOpPpPO3UMM METAIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHToB /. M. MeHnneneeBa, CTpO€HHE WX AaTOMOB, HAaxOXJIECHHE B IMPUPOJIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuonnueckor cucreMe xumuueckux anemeHtoB J[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AlroMuHUN: T1on0keHue B [lepruoanueckoi cucTeEMe XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: nmonoxenue B [leppoanyeckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMy METAUIOB U CIUIABOB, UX (PUBHMUECKUMU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
VCCIICIOBAHME CBOMCTB KECTKOW BOJBI, MPOIECCA TOPEHUS KENE3a B KUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusl, Kalus W Kaiblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM J>KM3HM 4YeENIOBEKA. beszomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xuMuu B pemieHum 3K0I0THYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BaHME Kak OOIIMX €CTEeCTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KiIaccudukaius, TEePUOJUIHOCTh, HAOII0ACHHE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOMYIIPOBOJHUKH, JTUAJNEKTPUKHA, (DOTORIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢orocunres, apixanue, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHsA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JEATETLHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImdHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaromuxcs
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
MEPENAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEILCKOM, TBOPYECKOM M JPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIleCCe JTOW y4EeOHOW JeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKOW PEAKLIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTH W YPOBHSI OOyYEHHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTHUKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYIYy M pe3ysibTaraM TPYAOBOM IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHMS, TOHUMAaHUE IIEHHOCTH 370POBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M )KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpoOJeM M MyTed WX pelieHusi MOCPEACTBOM METOJO0B XHMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMupoBaHUST MHPOBO33pEHHUsS] OOIIEHAYYHbIE TOHATUS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHON KapTHUHE MHUpa, U YHUBEpCalbHbIe yueOHbIC NEHCTBUS (ITO3HABATEIBHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBACHEHUS OTJICIbHBIX (DAKTOB U SIBJICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHAYKTUBHBIC, N€TyKTUBHbBIE, [0 AHAJIOTHN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI 3J€MEHTa), XUMHUYeckas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKY U3Y4aE€MbIX O0OBEKTOB — XUMUYECKUX BEIIECTB U XUMUUECKUX PEAKIUM,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKE€ B KA4yeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEITLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, POopMYITUPOBaTH 00OOIICHHS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COACpPKAaHHs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX MJIi BBITOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMpPATh ONTUMATIBHYIO (pOpMY TIpencTaBieHus HHGOPMAaLUKA U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKOM NIEATENHHOCTH WH()OPMALUIO O BIMSHUHM MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
cyumiecTBy  oOcyxkaaemMoid  Tembl, (OPMYJUpOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CyXKIeHusI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHSI
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIIbHO OMNpEeNessTh ILENu ACSITeIbHOCTH, IJIaHHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPU BBIIIOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NESITEIbHOCTA  II0  TOJYYEHHUKO HOBOIO  3HAHUS, €ro HHTEPIIPETAIUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoHIry oOyueHus B 8 Kiiacce mpeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX MOHATHH: aToM, MOJIEKYyIia,
XUMUYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J1OJIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCMHEHMS, PEAKIMH PA3JIOKEHUs, PEAKIMU 3aMEUICHUs, PEaKIUU
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
SIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToOMHas OpOuTalb, pPaJUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(TIpolieHTHAs KOHIICHTPAIIHS) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MIPUMEHATH 3TU MOHITHUS MPU ONMMCAHUM BEILIECTB U UX MPEBPAIICHUI;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEACNATh BaJICHTHOCTH aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopmyiaMm, BHUJ XMMHUYECKOM CBSI3M (KOBaJCHTHAs U HOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn Ilepmomnueckoro 3akona J[. W. Menneneesa:
JIECMOHCTPUPOBATh TOHUMAHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBbl XMMMYECKUX JJIEMEHTOB: pa3jiuyarTh IIOHSTUA «TJIaBHas
noarpynna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpymnma)», manbie u
OOJIBIIIE TICPUOJBI, COOTHOCHTH O0O3HAYEHHUS, KOTOPhbIE HMEIOTCA B
tabmuue «llepuogmyeckas cucrema XuUMHYECKUX »djeMeHToB [J[. .
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0O XHMHUYECKOro »3JeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xoHIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PEaKIlysi, XUMUYECKasl CBS3b, TEIUIOBON d(PdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakiuu, TMpPeAebHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTNPEIENSATh BAJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3apsi/i MOHA MO0 XMMHYECKON (GopMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATh W XapaKTEpPU30BATh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MajiblX MEePUOJIOB U TJIABHBIX MOJATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME W Ccrenuuueckue XUMHYECKUe
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEM, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOIO OajaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJMI0O XUMHUYECKOro JJeMeHTa 1o ¢opMmyIe
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIMSIMA TI0 BBITIOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonua-, KapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
W CHHTE3, CpaBHCHHE, OOOOINCHUE, CHCTEMaTU3alNIO, BBIABJICHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon. [lonsitue o kucnorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3zpnes 1. BeiecTBO M XUMHYECKHE peaKkUM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
n/n Tema ypora Bcero Konrpoapitbie | - Hpakririeckie u3ydeHus | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

) «Pa3nenenue cmeceil (Ha mpumepe 1 brbamorexa [IOK

N https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK

0 ATOMBI i1 MOTICKY bl 1 https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https:/m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edso0.ru/ff0d323c
12 MaccoBas 1019 XUMHYECKOT'0 bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konuuectna, Macchl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS brbmiorexa LTOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHue u Bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
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npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [TOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u cobupanue K1ciopozaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OFITHC O KHCHOTAX M cOTAX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI OJIy4eHHS BOIOPO/Ia B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEIIIECTBA T'a3a IO €r0 U3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P R peakh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwmii. [TonsTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputensb. HachllieHHBIE
37 u HI;HaCBIpeHHBII; ACTBOPBI MH:ICCOBaH bubmorexa [JOK
= p P https://m.edsoo.ru/ff0d5b40
JIOJIsI BEI[ECTBA B PaCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTa, KiIaccupuKaus, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATYPA,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmiorexa ITOK

. i ’ https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padorta Ne 6. Perenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000I11IeHNE U CUCTEMATHU3ALIMS 3HAHUH

m 8 https://m.edsoo.ru/00ad9ch2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCEI HEOPTaHHYECKUX bubmorera TTOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHNI
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XUMHYECKUX 3JIeMeHTOB. [ToasaTue o bubmorexa TIOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MeHneneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nosmoreka L1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmorexa [JOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edso0.ru/00ada6bc
cuctembl . 1. Menaeneera
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepponnueckoro 3akoHa aJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
PesepBHbIii ypok. O6001IeHNHE 1
58 CI/ICTIe)MaTI/I?s;,III,I/ISI 3HaHH;IH / bubmorexa [TOK
. https://m.edso00.ru/00adb33c
Bcepoccuiickas mpoBepounast pabota
Kontponsnas padora Ned mo teme
59 «CtpoeHue atoma. XUMHUYECKasi CBSI3b) bubmioreia LIOK
. https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepouHasi paboTta
60 DNEKTPOOTPHUIIATEIHHOCTh ATOMOB bubmmorexa [IOK
XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honmas xiMirieciast cossp https://m.edsoo.ru/00adac34
62 KoBasieHTHas MOJsIpHAst XUMHUYECKast bubmuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HemoJIsipHAs XUMUY eCKast bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHpb OKUCICHUS bubmotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE 1 bubmotexa [JOK
peakiuu https://m.edso0.ru/00adb076
bu6moreka [JOK
66 1
OKHCIHTEITH H BOCCTAHOBHTEH https://m.edso0.ru/00adb076
PesepBublii ypok. O6001mIeHNE U
67 CI/ICTEMaTI/BZ, pI/ISI 3HaHHI>I'III 10 TEME 1 bubmorexa LHOK
H https://m.edsoo.ru/00ad9ch2
«CTtpoeHue aToma. XMMUYECKasl CBSI3bY
68 PesepBHbIii ypok. O0001ICHHE U 1 bubmuorexa [JOK
cUCcTeEMaTHU3allUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECKuX sjieMeHToB /1. 1. https://m.edso0.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [TOK

) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMudueckoi ¢BSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX pa3fIeoB Kypca 8 Kjaccay

6 Knaccuukanus XuMudeckux 1 bubmioreka [IOK
pEaKLUi 1O PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTe O CKOPOCTU XMMUUYECKOU

7 eakuuu. [IoHITHE O TOMOrE€HHBIX U 1 Bubmiorexa HOK
P ' https://m.edsoo.ru/00adbe9a
reTepPOreHHBIX PEaAKITUsIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @akTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKON pPE€aKknuun 1 MOJIO0KEHUEC

https://m.edsoo.ru/00adc28c
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XHUMHUYECCKOI0 paBHOBECUSA

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka IJOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teo DIIEKTPO ecKo
10 HCS(I;I ;[leeiI H;pCJII/II:IIZI:{iIe u ZIJIa6I>1e bubmorera ITOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 Hounble ypaBHEHUS PeaKIAil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHUI B CBETE IPEICTABICHUN bubmorexa LIOK
pvn https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHUECKOM TUCCOIIUALINH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peacTaBIICHU 00 Bubmorexa IOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECCKOMN TUCCOIUAIINH
bu6moreka [JOK
14 I1 7
OHATHE O THAPOTH3E COJICH https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U CHCTEeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenne 3xcriepruMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIUALIUS Bubmiorexa IOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUHU B PACTBOPAX)
OO6m1ast XxapakTepUCTHKA Tajor eHOB.
18 XuMHUYECKUE CBOMCTBA HA IIPUMEPE bubmorera TTOK
pUMEp https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposoapopoa. ComnsiHas KucioTa, bubmmorexa LIOK
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XUMHUYECKHE CBOMCTBA, MOTyYCHHE,
MpUMEHEHHUE

https://m.edsoo.ru/00ade104

[Ipaktueckas padorta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue coONSIHON KUCIOTHI,
7 o https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX eazpuﬁ €CJIM O/IH U3 brbmorexa [TOK
PEAIIIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XapakTeprCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKALIUU CEPBI.
93 Haxoxnenue cepbl U €€ coequHeHn bubmuotexa [JOK
B IIpupojie. XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBo10po/1, CTpOCHUE, bubmoteka IJOK
24 .
(bu3NYECKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 ¢busnyecKrue 1 XUMHUYECKHE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CcIToco0a
26 MTOTYYEHUS CEPHON KHUCIOTHI. bubmmorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIiel cpeapl COeNNHEHUSIMU
cephl
97 Beraucnenne MaccoBoi 1071 BbIXOAa bu6mmoreka [JOK
MPOAYKTA PEAKLUN https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprcTHKa JIEMEHTOB bubmorexa [IOK
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VA-rpynmsl. A30T, pacCpOCTpaHEHUE
B IIpUpOC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

https://m.edsoo.ru/00adeeab

AmMHak, ero Gu3n4ecKue u

29 XUMUYECKUE CBOWCTBA, MOJTYYECHHUE U bubmorexa [JOK
> THOTYH https://m.edsoo.ru/00adf004
MIPUMEH CHUE
[IpakTueckas padorta Ne 3 o teme
30 «Ilonyuenne aMMuaKa, U3y4eHue ero brbmorexa [TOK
. v > H3YH https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIIOTa, € PU3nYECKHe U bubmuorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAITBHBIX

32 no0peHnii. XUMHUYECKOE bubmorexa HOK
YAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYXKAIOIIEH CpeIbl
COCMHEHUSIMH a30Ta
®ochop. Oxeun dpochopa u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (b(bplljm(q\glme u brbamorexa [IOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYCHUE
Hcnonbs3zoBanue gpocdaros B

34 KauecTBE MUHEPAJIbHBIX y100peHui. bubmmoreka LIOK
3arpsi3HeHHE PUPOTHON CPeJIbl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepoa, pacnpocTpaHeHHE B

35 pu ]3) e E)I/ISI/II‘)IGCKII)/IG 1 XUMUYECKHE bubmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOruyeckrue npodieMsl,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KUCJIOTa U €€ CONU bubmorexa TIOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padorta Ne 4 mo Teme

38 "ITosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa IIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiepoja
40 KpeMHuii 1 ero coenrHeHus bubmorexa TIOK
https://m.edso0.ru/00ae080a
[IpakTueckas padorta Ne 5. Permenue

a1 SKCIIEPUMEHTAJIBHBIX 3a7a4 MO TEME bubmotexa [JOK
«BaxxkHelmme HeMeTallIbl U UX https://m.edso0.ru/00ae0bf2
COCITUHECHUS
KonTtponwsnas padora Ne3 o teme

42 «Baxxneinmme HeMeTallIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapakTeprCTHKa XUMUYECKHUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
MeTaJUIM4YecKasi KpUCTAJUINY €CKas https://m.edso00.ru/00ae103e
pemérka. dusnyeckue cBorcTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUUYECKHUH psJl bubmmorexa [IOK

HANPsLDKEHUN METAJIOB

https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61ue criocoObl MOoNTy4YeHus
metajuioB. CruiaBel. BerduciieHus 110

45 aBHEHUAM XUMHYECKUX PEAKIIUN bubmorexa HOK
yp Ak, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COJACPIKUT
MpUMECH
46 TToHaTHE O KOPPO3UU METAIIIOB bubmorera TTOK
pp https://m.edso0.ru/00ael1278
bubmioreka [IOK
47
[lenounpie merael https://m.edsoo.ru/00ael4b?2
48 OKcuibl ¥ TUAPOKCUABI HATPHS U bubmmorexa [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 IllenouHO3EMENBHBIE METAIIIBI — bubmoteka [JOK
KaJbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxnelimue coeqnHeHns KaabIAsA bubmorexa HOK
2 1 https://m.edsoo.ru/00ael15e8
51 O000111eHNE U CUCTEMATA3AIHS
3HAHUH
59 JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
[IpakTueckas padora Ne 6 o reme
53 "XKEcTKOCTh BOIBI U METOMLI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmioreka [IOK
54 Ao 7
TEOMIHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHIA H bubmorexa [IOK
THUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edso0.ru/00ae1d86
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Oxcuibl, THAPOKCUABI M COJU XKee3a

bu6mmoreka [JOK

> (I u xenesa (M1) https://m.edsoo.ru/00ae35e6
58 O6o0011eHNe U cucTeMaTU3aIus
3HAHUHN
[IpakTrueckast paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxHelnme MeTabl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XMUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JaH B H30BITKE UJIH bubmuorexa [IOK
COJIEPKUT MpUMecH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BBIXOZa MPOIYKTa
peaxiuu
61 O6o0011eHNe U cucTeMaTH3aIus
3HAHUHN
Kontponbsnas pabora Ned mo reme
62 «BaxkHe#mme MeTaIbl U UX
COCITUH CHHUSI»
63 BemectBa u Marepuaisl B bu6mmorexa IIOK
[MOBCETHEBHOM KU3HU YEJI0BEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKpY’KaroIen cpesibl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuoreka LIOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE U bubmorexa [IOK
cHUCcTEeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O6001ICHNE 1 bubmotexa [JOK
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cUucTeMaTU3alMA 3HAHUU

https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O6001IeHNE 1
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ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHavanbHbIE XUMUYECKUE TTOHSATHS

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [OHSATUH: aTOM,
MOJIEKYJIa, XHMHYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEII[ECTBO, CMeECh (OAHOPOAHAS W HEOJHOPOAHAsS), BAJICHTHOCTH,
OTHOCUTEIbHAs AaTOMHAasT M MOJIEKYJSIpHAas Macca, KOJIU4EeCTBO
BEIIECTBA, MOJb, MOJSIpHAas Macca, MaccoBas J0JsI XMUMHYECKOIo
JJIEMEHTa B COEAMHEHHH, MOJSIPHBbIA O0BEM, XUMHMUECKass peaKilus,
KIaccu(pukanus — peaknHii:  peakuu  COCNMHCHWs,  PEaKIuu
pa3NOXKEHMs, pEaKIMU 3aMEIICHUs, peaknuuu OOMEHa, OHK30- U
SHJOTEPMUYECKUE PEaKIMU, TeraoBod 3(ddexT peakiuu, pacrtBop,

MaccoBasi J0Jis BellecTBa (MIPOLIEHTHAs! KOHIIEHTPAIMs) B paCTBOPE

1.2

WIUIIOCTPpUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSATUN U

MNPUMCHATD 3TH IMOHATHA IIPHU OIMMCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHUUYCCKYIO CHUMBOJIMKY JId COCTaBJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHaA

ABorazipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 3JICEMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIaCCU(UIIMPOBATh XUMHUYECKHE pPEaKIMH ([0 YUCIY U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIIOBOMY 3P PeKTy)

1.7

BbIYUCIITE OTHOCHUTCIIBHYHO MOJICKYJEIDHYIO WM MOJEIPHYIO MACChI

BEIIIECTB




1.8

BBIYUCIATE MACCOBYIO JOJIKO XHUMHUYCCKOI'O 3JICMCHTA I10 Q)OpMYJ'Ie

COCIUHCHUS,

1.9

BBIUHCIIATh MaCCOBYIO JTOJIIO BEILIECTBA B PaCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHbIE METOABI TTO3HAHUS — HAOIIIOJICHHE,
W3MEpEeHHEe,  MOJEIUPOBAHUE,  OKCIEPUMEHT  (pealnbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxxHemume NpEACTABUTCIIN HCOPIraHNYICCKHUX BCUICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSITHH: OKCHI,

KucCjioTa, OCHOBaHHC, COJIb

2.2

onpeACIATh MPUHAAJICKHOCTL BCIIECTB K OHpeHCHéHHOMy KJ1accy

COeAMHEHUH 1o popMyam

2.3

KJ'IaCCI/I(i)I/ILII/II)OBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAasl OMHCaHHE MpHUMepaMu

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI

2.5

IIPpOrHo3upoBaTh CBOICTBaA BEIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHHA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIIEOBAaTh IPaBUJaM IOJb30BAaHMS XMMHUYECKOM MOCyIoH U
n1abopaTopHbIM 000pYJOBaHMEM, a TaKXKe IpaBHJIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3o0o0pa3HbIX BEIIECTB (BOZOPOJA M KHUCIOpPOJa), MPUTOTOBJICHUIO
pacTBOPOB € OINPENENEHHOW MAacCOBOM JI0JE€d PACTBOPEHHOTO
BEIIECTBA, JIAHUPOBATh U IPOBOAUTH XUMUYECKHE IKCIIEPUMEHTBHI 110
pacrio3HaBaHUIO PpACTBOPOB IEJIOYEH M KHUCJIOT C IOMOILIBIO

MHAMKATOPOB (JTakmyc, ¢heHondTanent, METUIIOPAHXK U APYTUe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOM peakuuu

ITo Teme: «Ilepmognueckuit 3akoH u Ilepuonuyeckas cucrema
xumuyeckux snementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xummaeckast CBsI3b. OKHCINTEIHEHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHMX IOHATHI: SApO aToma,
JJIEKTPOHHBIM CJIOM aToma, aToOMHas oOpOHTanb, paguyc aToma,

XUMHUUYCCKasA CBA3b, ITOJIAPpHAA W HCIOJSIPHAsA KOBAJICHTHAsA CBA3b,




QJICKTPOOTPHULATCIIbBHOCTG, HOHHAdA CBA3b, HWOH, KA4TUOH, 4aHHWOH,

CTCIICHb OKHCIICHUA

3.2

KJIaccu (i)I/IIII/IPOB aThb XUMHUYCCKHUE DJIEMCHTHI

3.3

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy I[lepmogmueckoit
CHUCTEMbl XHMHUYECKMX OJJIEMEHTOB: pa3inyaTh IOHATHS «TJaBHAs
noarpynna (Arpymma)» u  «mobouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OONbIIneY I CpuoOabl

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TIEPUOJIUUECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HX mojokeHuss B [lepuonnueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4yeHus, KOTOpble HUMeEKTCS B  Talnuue
«Ilepmognueckass ~ cucrtema  XUMHYecKHX  anemeHToB  JI.U.
MeneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XHUMHYECKUX JJIEMEHTOB (COCTaB M 3apsx sapa, oOliee 4YHCIIo

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHaprIX

COCOAMHCHUAX

3.7

OTIpEACNSITh BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAass W WOHHAs) B

HCOPraHN4ICCKUX COCANHCHUAX

9 KVIACC

Kon
NPoBepsieMoro
pe3yabrara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BeliecTBO U XUMHYECKast peakuus»

11

pacKphIBaTh CMBICIT OCHOBHBIX XHMHUYCCKHUX IMOHSATHIA: PacTBOp,
AIIEKTPOJIUTHI, HEIJICKTPOIHUTHI, DICKTPOJIUTHYECKAsT IMCCOLUAIIHS,
peaKlid HOHHOrO OOMEHa, KaTallM3aTop, XHMHUYECKOe paBHOBECHE,
o0paTuMbIe u HeoOpaTHMbIe peakiuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTETb,
BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAaHOBIICHHE, AJUIOTPOIHS,
aM(pOTEepPHOCTh,  XMMHYECKas  CBI3b  (KOBAJICHTHAs,  HMOHHAsd,

MCTaJIJII/I‘IeCKaH), KpucTalJinuecKas peméTKa, CIIJIaBbl, CKOpPOCTb




XUMHYECKOU pCaKuu

1.2

HIIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATHHA H

MMPUMCHSATD 3TH MOHATUSA TP OIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS SJIEKTPOJIUTUYECKOM TUCCOLUAIMU KHUCIIOT,
1ieJIo4ed M COJIEH, TOJIHBIE M COKpall€HHbIE YpPaBHEHHUS PpEaKIUi

HOHHOTO 00OMeHa

1.4

pacKkpbIBaATh CYIMHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MoCPCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuu

Ilo Ttemam: «Hemerambpl U uUX coenuHeHUA» U «MeTauibl U UX

COCOHUHCHMU

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOMIHE U CHENU(DUIESCKIE XUMHIECKIE
CBOMCTBA TMPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAs OMHCAHHUE
MPUMEPAMH MOJIEKYJSIPHBIX ¥ HOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPKAAOIUNX CYIICCTBOBAHUC

TCHECTUYCCKOM CBSI3HU MCXKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIICTBA BCIICCTB B 3aBUCMMOCTU OT UX CTPOCHUA,
BO3MOXHOCTU MPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUSIX

2.4

ClleIoBaTh NpaBUJIaM  TOJb30BAaHHUS XHMHUYECKOM MOCyInod U
1abopaTopHbIM 000pYyJOBaHHEM, a TaKXKe MpaBHJIaM oOOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHSIMH IO BBIIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX ONBITOB IO IMOJYYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOrO ra3a)

2.5

MNpOBOAUTL pPCAKIUH, TMOATBCPKAAOMIUC KAa4YCCTB €HHBIM COCTaB
pa3JMYHbIX BCIICCTB: pacCno3HaBaTb OIBITHBIM HyTéM XJIopuna-,
Opomua, wommna, kKapOonar, docdar, cuamKaT, Ccyiabdar,
T'HAPOKCUAWOHBI, KATHOHbI aMMOHHA, HOHbBI HM3Y4YCHHBIX MCTAJIJIOB,

MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh  CMBICI OCHOBHBIX XuMHYeckux moHstui: [IJK

BEIICCTBA; KOPPO3HA METAJUIOB

3.2

NPUMCHATL OCHOBHBIC OIICpalun MBICTUTEIIFHOM ACATCIIBHOCTH —




aHaJgM3 ¥ CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIINIo,
BBISBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUIA  H3Yy4YCHHUS
CBOMCTB BEIIECTB M XHMHUYECKUX pEAKIMH; €CTCCTBEHHOHAyYHBIC
METONIbl TO3HAHUS — HAOJIOJCHUE, H3MEPEHHE, MOICIUPOBAHHE,

HKCIEPUMEHT (peabHbIM 1 MBICIIEHHBIH )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHUYECCKUEC ITOHATU A

11

[Ipenmer xumuu. Poiib XMMUM B KHU3HU 4YEIOBEKAa. XUMHUA B CHUCTEME HayK.
Tena m BemecTtBa. @U3HYECKHE CBOMCTBA BEUIECTB. ArperaTHoe COCTOSHUE

BCIICCTB

1.2

Iloustue o METOAaX IMO3HAaHUA B XUMUH. Yucteie BCIICCTBA U CMECCH. Croco0b1

paszesieHus cMecen

1.3

ATOMBI M MOJIEKYJIBI. XUMHYECKHE HJIEMEHTbl. CHMBOJBI XUMHUYECKUX

aneMeHTOoB. [IpocTblie u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuueckast popmyra. BaJeHTHOCT aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOCUTENbHAass  aTOMHas  Macca.
OTtHocuTeNbHas MOJIEKYJIIpHas Macca. MaccoBast 4011 XUMHUYECKOr0 3JIEMEHTa

B COCIMHCHHUH

1.5

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMoOCBSI3b KOJMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérsl mo dopmynam

XUMHUYECKUX COCTUHEHUHU

1.6

du3nuecKkre M XUMUYECKHE SBJICHHSA. XUMHUYECKas peaKknuga " eé IMPHU3HAKHU.
3aKkoH COXpaHCHUA MACChl BCUICCTB. XUMHUYECKHE YpaBHCHUA. KHaCCI/I(I)I/IKaHI/IH

XUMHUYECKUX PEaKIHil (COeANHEHUs, Pa3I0KEHNUs, 3aMelIeHHs], OOMEeHa)

1.7

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYOH, C ITpaBHIIaMU
paboTel B JabopaTtopun W npuéMamu oOpamieHuss ¢ JabopaTOPHBIM
00OpyZIOBaHUEM, H3YYCHHE W OmNHcaHue (U3HMYECKUX CBOWMCTB 00pa3IoB
HEOPraHWYECKUX BEIIEeCTB, HaOmogeHue ¢u3nueckux (IMIaBJIE€HUE BOCKa,
TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KHTICHHE U KOHJICHCALIUs BOJIbI) H
XUMHUYECKUX  (TOpEHUE  CBEYM, [POKAJMBAaHUE MEIHOH  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOW) SBJICHWW, HAOJIOJEHHUE M OIHUCaHUC
MPU3HAKOB TMPOTEKaHUs XMMHUUYECKUX peakuui (pas3iokeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapusi, paslioKeHUe
ruapokcuga meau(ll) mpu HarpeBaHuu, B3auMOJEHCTBUE KeJe3a C PaCTBOPOM

comu menu(ll), mzydyenne crmocoOoB paszzaesneHust cmeceit (C TOMOIIBI0 MarHuTa,




¢bunbTpoBaHME, BBHIAPUBAHUE, AUCTUIUIALMA, XpoMartorpadus), MpoBeIdeHUE
OYHMCTKH ITOBAPEHHOM COJM, HAOIIOICHNE U ONKMCaHUE Pe3yIbTaTOB MPOBEICHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHUsI MacChl, CO3JaHUE Mojenen

MOJIeKY1 (IIapOCTEP>KHEBBIX)

Baxueimme npeacraBuTea HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3jeMEHT UM MpOCTOE
BemiecTBo. Haxoxxnenue kucimopoia B NMpUpoAe, (PU3NYECKUE U XUMUYECKHE
cBoiictBa (peakiuu ropenusi). Okcuabl. [lpumenenue kucinopona. CrocoObl
MONyYSHHS] KHCIIOpola B JIA0OpaTOPHH W TMPOMBIILIEHHOCTH. KpyroBopot

Kuciopoza B npupozae. O30H — amioTponHas MoAupUKalus KUcIopoaa

2.2

TemioBoi 3ppexT XMMUUECKON peaKkui, TEPMOXUMUUECKHE YPAaBHEHUS, IK30-
U DHIOTEpPMUYECKHE peakuuu. ToIINMBO: yrojb 1 MeTaH. 3arpsi3sHeHUe BO31yXa,

yculieHHe MapHUKoBoro 3¢ dekra, pa3pylieHne 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxokeHne Bogopona B HPUPOIE,
¢u3MUecKre W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI TOTyYCHHS.

Kucmaors! u comn

24

MonsipHblil 06bEM ra3zoB. Pacuérel 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa Boabl. Boga kak  pactBoputenb.  PacTBOpBI.
HaceliienHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTh BEIIECTB B BOJIE.
MaccoBasgs o1 BemiectBa B pacTBope. XHMMHMYECKHE CBOMCTBA BOJBIL.
OcHoBanusi. Pons pacTBOpoB B MpHpoAe U B KM3HU ueroBeka. Kpyrosopor
BOABI B Ipupoje. 3arps3HeHue NpUpOAHBIX BoA. OxpaHa U OUYHCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccuduranus neopranuueckux coeaunenuit. Oxcuabl. Kiaccudukanms
OKCHJOB: cojeoOpa3ytomue (OCHOBHBIE, KHUCJIOTHbIE, aM{(pOTepHbIE) U
HecojsieoOpasyromue. HomeHnkiatypa okcuaoB. dusnueckue U XUMHYECKUE

CBOICTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DU3nueckne U1 XMMUYECKUE CBOICTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccudukauuss xucinor. Homenknarypa kuciaor. Ousmdeckue u
XUMUYECKUEe CBOMCTBa KuCHIOT. Psnm aktuBHOcTu MetauioB H.H. Bbekerona.

[Tonyyenue KUcIoT

2.9

Comu. Homenknatypa coneil. dusnyeckne U XUMHYECKHE CBOMCTBA COJICH.

ITonyuenue coneit




2.10

I'enernueckas cBS3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeIVHEHUMN

2.11

XVUMHUYECKMM  DKCIIEPUMEHT: Ka4eCTBEHHOE OIPENCICHHE  COAEpKaHUsA
KHUCIOpOoZa B BO3JyXe, IOJydyeHHe, coOupaHHUe, paclio3HaBaHUE U H3y4YEHUE
CBOWCTB KHCIJIOpO/a, HaOIIOIeHUE B3aMMOJICHCTBHUS BEIIECTB C KHCIOPOIOM U
YCJIOBHSI BOSHUKHOBEHHMS M MPEKpaAIeHUs TopeHus (Ioxxapa), 03HaKOMJIIEHHUE C
oOpa3naMd OKCHUJOB M ONUCAaHUE UX CBOMCTB, IOJy4YeHUE, COOMpaHueE,
pacrio3HaBaHHe U HM3Yy4€HHE CBOICTB BOJOpojaa (TOpeHue), B3auMOJeHCTBHE
Bozoposna ¢ okcuaoM meau(ll) (Bo3aMOXHO MCIOIB30BaHUE BHICOMATEPHATIOB),
HaOmoieHe OO0pa3loB BEHIECTB KOJWYECTBOM 1 MoOJb, HCCIEI0BaHUE
O0COOEHHOCTEH pacTBOpPEHMsI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM J0JIE€H pacTBOPEHHOIO
BEI[ECTBA, B3aUMOJICHCTBHE BOABI C METAJUIAaMU (HAaTPUEM U KaJbIHEM)
(BOBMOXKHO HCIIOJIb30BaHHE BHUACOMATEPUATIOB), OIMPEACICHUE pPacTBOPOB
KUCIOT W IMIellouell ¢ MOMOUIbI0 HWHIMKATOPOB, HCCIeNOBaHHE 00pa3loB
HEOPraHUYECKUX BEIIECTB pPAa3lIWYHBIX KJIAcCOB, HaONOJeHHE HM3MEHEHUs
OKpacKd MHAMKAaTOPOB B pPAacTBOpax KHUCIOT U LIENOYeH, Hu3yuyeHHe
B3aumoznericteus okcuna meau(ll) ¢ pactBopom cepHOil KMCIOTHI, KHCJIOT C
MeTaJlJIaMH, peakuil HelTpaau3aliy, MoilydeHne HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOT0 MeETajlla JApPYyrMM U3 pacTBOpa COJM, pelIeHue
SKCIEpUMEHTAJbHBIX 3aJlay 1Mo Teme «BaxHeilme Kiacchl HEOPraHWYECKHX

COEIMHEHUN»

[Tepuoanueckuii 3axkoH U [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMHU4YECKas CBA3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble mMONBITKA KIACCU(PUKALMN XUMHYECKHUX dJieMeHTOB. [loHsitme o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEIOYHBIE M MICJIOYHO3EMEITbHBIE METaJUIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT ampoTepHbIC

OKCHUJbI U TUAPOKCHUBI

3.2

Ilepnonnuecknii 3akoH. [lepuoanyeckas cucrema XuMHIECKUX 3j1eMeHTOB [ 1.
Menpeneesa. KopoTkonepuoanas u JIIMHHOTIEpU OHAS (bopMbI
[Tepuonnyeckoit cucrembl xumuueckux 3yemeHntoB J[.M. Menjaeneena.
[lepuoapl u rpynnbl. @U3HYECKUNA CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

MIEpUOJa U TPYMNIIbI ATIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX sep. M3oronsl. DnekTponsl. CTpoeHue

NIEKTPOHHBIX 000J0YueK aToMOB HepBbIX 20 XMMHMUYECKMX 3JIEMEHTOB




[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XHMHUYECKOTO

3JIEMEHTA 110 ero noJioxkenuto B [lepuognueckoit cucreme JI.1. Menpaeneera

3.4

3aKOHOMEpPHOCTH M3MEHEHHS pajJdyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METaJUIMYECKMX M HEMEeTaUIMYEeCKHX CBOMCTB MO TIpynnaM M MepUoJaM.
3navenue I[lepuonnueckoro 3akona u Ilepuonnueckoil cUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIA Pa3BUTHSA Hayku W npaktuku. J[.MI. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (monsipHas W HEMOJNSPHAsl)  CBS3b.

3JICKTpOOTpI/II_IaT€JIBHOCTB XUMHYECKUX 3JIEMEHTOB. MloHHAasI CBSA3b

3.6

Crenenp okuciaeHus. OKUCINTEILHOBOCCTAHOBUTEILHEIC peaKknuu. Hpoueccm

OKMCJIEHUS U BOocCcTaHOBJIEHU. OKMCIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUH HKCHEPUMEHT: HU3yuyeHHe O00pas3loB BELIECTB METAUIOB MU
HEMETAJUIOB, B3aMMOJEHCTBHE TMAPOKCHJA LIMHKA C pPacTBOPAMM KHCIOT H
LIEeJIOYEH, MPOBEACHUE OINBITOB, MUIIOCTPUPYIOIIUX IPUMEPBl OKHCIHTEIBHO-

BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, peaKIuu pa3ioKeHHs, COeTUHEHNUS )

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BeHIeCTBO U XUMHUYCCKasd pCaKuus. HOBTOpeHI/Ie

11

ITepnonnueckuit 3akoH. llepronnueckas cucrema Xumudeckux 3neMmenTon J[.M.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMHWYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJIOB, KaJUsl, KaJbIUs W HX
COCIMHEHU B COOTBETCTBUM C NOJIOKEHHEM 3JIEMEHTOB B Ilepuoamueckoit

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CrpoeHue BemecTBa: BUABI XUMHUYECKOM CBA3M. THIBI KPHUCTAIIIMYECKUX
pEemETOK, 3aBUCMMOCTh CBOWCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BHJIa XUMHUYECKOH cBsi3u. Knaccudukanns 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEIIECTB (MEXIYyHAPOIHAs U TPUBUAJIbHAsI). XMMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCSI K  Pa3JM4HbIM  KjJaccaM HEOPraHMYeCKMX COEAMHEHMH,

TCHCTHUYCCKAA CBA3b HCOPIraHMYCCKHUX BCUICCTB

1.3

Knaccuukarus XuMHUEeCKUX peakiuii o pa3InYHbIM IpHU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3PQeKTy, Mo

W3MEHCHUIO CTEIEHEM OKHCICHHUS XUMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




10 Y4aCTHUIO KaTaJII/I3aTOpa). 9K30- u OHAOTCPMHUYCCKUC pe€aKiuu,

TEPMOXUMUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMUYECKOU PEAKLIMU

14

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOT'€HHBIX U F€TepPOreHHBIX peaknusax. [IoHATHe 0 XUMHUYECKOM PaBHOBECHUH.
@DaxkTophl, BIUAIOIME HA CKOPOCTh XHMHUYECKOM pEAKIMM M TIOJOKEHUE

XUMHUYCCKOI'O paBHOBECCHA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBII OanaHc
OKMCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUA C MCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIUTHUECKON AUCCOLMALUMU. DJIEKTPOIUTHl U HEIIEKTPOJIMTHI.
Kartnonsl, annoHbsl. MexaHU3M AMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUAaMU
XuUMH4YecKoil cBsi3u. Ctenens nucconuanuu. CUIbHBIC U CIa0bIe AIIEKTPOJIUTHL
Peakuuu moHHOro oOMeHa. YCIIOBUSI MPOTEKAaHUSI pPeaKlHii MOHHOTO OOMeHa,
NOJIHBIE M COKpalll€éHHbIE HOHHBIE ypaBHEHUsI peakiui. CBoWCTBa KHUCIOT,
OCHOBaHMH U colell B CBETE€ MPEACTABICHUNH 00 DIIEKTPOJIUTHUECKON

nuccouuanuu. KauecTBeHHbIe peakuuu Ha HOHBL. [[oHsTHE 0 TUapONIH3€e conen

1.7

XUMHYECKUU OKCIICPUMCHT: O3HAKOMJICHUE C MOACIKIMU KPUCTAJTTIMYCCKUX
pEmIETOK HEOPraHWYECKUX BEIIECTB — METAJIJIOB M HeMeTawioB (rpaduta u
ajMasa), CIOKHBIX BEMISCTB (XJIOPHAA HATpHsi); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XUMHYECKOW pEaKIuu OT BO3IACHCTBHUS pPA3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAHNUE  DJEKTPOINPOBOJAHOCTH  PAcCTBOPOB  BEMIECTB,  Ipoliecca
Jucconuanmy KUCIOT, IICIOY el u coieu (BOSMO)KHO HUCIIOJIb30BaHUC
BUJICOMAaTEPUAIIOB); IPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIUX PU3HAKH
NPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHME OcCallka, BbIIEJICHUE ra3a,
o0Opa3oBaHKE BOJIbI); OIBITOB, WJUTOCTPUPYIOLIMX MPUMEPhl OKHCIMTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIUI (TOpeHue, peakluy pasziIoKEHUs, COCAUHEHMS);
pacio3HaBaHWe HEOPraHUIECKUX BEIIESCTB C MOMOIIBI0 KAYSCTBEHHBIX PEaKIIHA

Ha WOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3ada4

Hemeramns! u ux COCAUHCHUA

2.1

OOmiast xapakTepucThka ranoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTerneHn okucieHus. CTpoeHune u PU3NIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHE CBOWCTBA Ha TIpPUMEpE XJopa
(B3auMozieiicTBHE € MeTaJUlaMM, HeMeTajllaMu, IejoyaMu). XJIOpOBOJOPOI.

ConsHas KHCJI0Ta, XUMHUYCCKHNEC CBOﬁCTBa, MOJYUYCHUC, IPUMCHCHUC. HCP’ICTBHC




XJIopa U XJIOpOBOJOpOAa HA OpraHM3M 4YCJIOBCKA. Baxneiinme XJIopuabl U UX

HaXO0XJICHUE B IPUPOJIC

2.2

O6mas xapaktepuctuka 3i1emMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHn okucieHus. CTpoeHue u pU3nUecKue CBOICTBA
IPOCTBIX BEIIECTB — KUCIOpPOJAa M Cepbl. AJIJIOTPONHBIE MO (pUKAUU
KHACIOpOAa U cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢usnyeckue W Xxumuueckue cpoiicTBa. OKcuAbl cephl Kak MPeACTaBUTENN
KHUCIOTHBIX OKcuoB. CepHasi KHUCIOTa, PU3UUECKUE M XUMHYECKHE CBOICTBa
(obmme Kak MpencTaBUTENs Kjacca KUCIOT U crnenuduueckue). XUMHUUYECKUe
peakiu, JeXallie B OCHOBE MPOMBILIUIEHHOI'O CIOC00a MOJIydyEeHUs CEpHOU
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakuus Ha
cynabgaT-uoH. Haxoxnenue cepbl U €€ cCOeqUHEHHM B NpHupoje. XUMHUYECKOe
3arps3HEHUE OKpPYXKaloUIeW Cpelbl COCAMHEHMSIMHM CEPbl (KUCIOTHBIE JOXKIM,

3arpsisHEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 PEIOTBPALLICHUS

2.3

OO6mas xapakrepucTuka 3eMeHTOB VA-rpynnbl. Oco0EHHOCTH CTpOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUs. A30T, pacCIpoCTpaHEHUE B IPUPOJE,
¢busnyeckue U XuMHYeCcKue cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMUaK,
ero gu3nueckue M XUMHUYECKHE CBOWCTBA, MOJydyeHHe W npumeneHue. Comu
aMMOHHUA, MX (QU3NYECKMe U XUMHUYECKHE CBOMCTBa, I PUMEHEHHUE.
KauecTBeHHast peakuysi Ha MOHbI aMMOHUS. A30THasi KUCIOTa, €€ MOJIydeHHUe,
(u3nUeckue W XMMHUUYECKHE CBOMCTBAa (OOmIMe Kak MPEACTAaBHTENs Kjacca
KUCIOT U creuuduyeckue). VMcnonb3oBaHue HUTPATOB M COJEH aMMOHHS B
Ka4eCTBE MUHEPAIBHBIX YAOOpeHHi. XUMHUECKOe 3arps3HEHHE OKpPYKalomen
CpeAbl COEAMHEHMUSIMU a30Ta (KUCIIOTHBIE JJOKIH, 3aIPsI3HEHUE BO3/1yXa, MIOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amnorponssie Moaupukanuu (ocdopa, puznyecKue U XUMUUYECKHE
cpoiictBa. Oxcua dochopa(V) u dochopHas kuciora, (U3HYECKUE U
XMUMHUYECKUE CBOWCTBa, moyiydeHue. Vcnonp3oBanue ¢ochaToB B KayecTBE

MUHEpaJIbHBIX YA0O0peHUN

2.5

OO6mrast xapakrepuctuka 3jeMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE€ CTENEHH OKUCICHHS. YTIEpOoA, aJUIOTPOITHBIC
Momu(UKALIMK, PACHpPOCTpaHEHHE B MpHpPOAe, (PHU3UYECKHE W XUMUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B mpupoae. OKcuasl yriepona,
uX (U3NUYECKHE U XUMUYECKHE CBOWCTBA, NIEWCTBHE HA JKUBBIC OPTraHU3MBI,

IMOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKHE HpO6JI€MI)I, CBA3aHHBIE C OKCHUJ0OM




yriepoaa(lV); rumore3a riio0anbHOrO MOTENJICHUS KIMMAaTa; [MapHUKOBBIN
abdekt. YrompHas KUCIOTa U €€ COolMd, UX (PUIUYECKHE U XUMHUYECKHE
CBOMCTBa, MOJy4YeHHUE W HpUMeHeHHe. KauecTBeHHas peakivs Ha KapOOHAT-
WoHbI. M cronb30Banne KapOOHATOB B OBITY, MEAWIIMHE, MTPOMBIILICHHOCTH U

CEJIbCKOM XO3S1CTBE

2.6

IlepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHMSAX
yriepoaa (MeTaH, 3TaH, ATUJICH, AalETHJIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucnota). Mx coctaB um xumumdeckoe crpoeHue. Ilonatue o Ouonormyecku
Ba)KHBIX BEIIECTBAX: JXUpaX, Oeikax, yrieBojax — M HUX pPOIU B IKU3HU
yenoBeka. MaTepuaabHOE €JUHCTBO OpPraHMYeCKMX M  HEOPraHWYecKHX

COEIMHEHUN

2.7

Kpemuwnii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TOJy4YeHHE U
npumenenne. CoeanHeHus: KpeMHus B mpupone. OOmme mnpeacraBieHust 00
okcuzae kpeMuusi(IV) u kpemaneBoit kuciore. CUIMKATHI, KX UCIOJIB30BAHUE B
OBITY, MEIMIIMHE, TPOMBIILICHHOCTH. BaxkHeHIIne CTPOUTEIIbHBIC MaTePHAIbL:
KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, Xeje300eToH. IIpobiembl Oe3omacHOro

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCGI[HGBHOI\/JI KHN3HU

2.8

XUMHUECKUI HSKCHEPUMEHT: HM3yuyeHHEe 00pa3loB HEOPraHW4YeCKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEIECHUE KAUYECTBEHHBIX PEAKLMI Ha XJIOPHJ-
WOHBI W HAOIIOJeHHEe TMPU3HAKOB HX MPOTEKAHUS; OMBITHI, OTpaKaloIIne
¢u3nUecKne 1 XUMHUYECKHE CBOICTBA TaJIOTC€HOB U MX COSTUHEHHH (BO3ZMOXKHO
UCMOJIb30BaHUE BHJIEOMATEPHAIIOB); O3HAKOMIIEHHE C 00pas3llaMH XJIOPHIOB
(ramoreHuI0B); O3HAKOMJIEHME C OOpa3laMud cepbl M €€ COCIUHEHUSIMH
(BO3MOKHO  HCIIOJIB30BAHME BHJAEOMATEpUANOB); HaOmIOJeHHe Ipolecca
o0yrauBaHuUs caxapa I0J ACHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YE€HHE XUMHYECKUX CBOWCTB Pa30aBJIEHHOW CEPHOM KHMCIOTHI, IPOBEIEHUE
KayeCTBEHHON peakuuu Ha Cyiab(haT-MOH U HAOMIOJEeHHEe TNpu3Haka eé
MPOTEKaHUs; 03HAKOMJICHHE ¢ (U3NIECKUMHU CBOMCTBAMU a30Ta, ocdopa u ux
CoeMHEHW (BO3MOXKHO HCIOJB30BAaHUE BHUACOMATEpUAIOB), o0Opa3naMu
A30THBIX ¥ (POCPOPHBIX yIAOOPEHHMIT; MMOTyueHrue, coOupaHue, paclio3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMHaKa; IIPOBEICHHE KAa4ECTBEHHBIX pPEAKUUMH Ha HOH
aMMoHHA UM (QochaT-uOH U H3yUYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJIECTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeNbI0 (BO3MOKHO
UCIOJIb30BAaHUE BHUAECOMATEPUAJIOB); H3YYEHHE MOJENIEH KPUCTAIIIMUYECKUX
pemérok anMasa, rpadurta, QyuiepeHa; O3HAKOMJIEHHE C IIPOLIECCOM

aZcOpOIIMU PAaCTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U YCTPOWCTBOM




NpOTHBOra3a; MOJy4eHHe, coOMpaHue, paclo3HABaHWE U HM3yuYE€HHE CBOKCTB
YIJIEKUCIIOTO Tas3a; MPOBEICHHE KAaueCTBEHHBIX peakiuii Ha KapOoHAT- |
CHUJIMKAT-UOHBl M HW3y4YCHHE MPU3HAKOB HUX MPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH; PElIeHUE SKCIIEPUMEHTAIbHBIX

3aaa4 110 TEME «BaxHelne HeMeTauIbl 1 HX COCIIUHCHU

MeTamnisl U ux COCAMHCHUA

3.1

OO0mas xapakTepuCcTHKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
nonoxkeHuss B [lepuogudeckoil cucTteMe XuMUYeCcKHX dneMeHToB [J[.M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTasuloB. MeTtajuimdeckas CBsI3b U
METAJIJIMYECKasl  KPUCTAIUIMYECKAass PEIIETKA. JJIEKTPOXUMUYECKUH  psf

HaHpH)KeHI/Iﬁ MCTAJIJIOB

3.2

dusnyeckre U XMMUYECKHE CBOMCTBAa MeTauioB. OO1ue crnoco0bl MOIy4eHUs
MeTtasuioB. [IoHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
xoppo3un. Crassl (CTajib, Yyr'yH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBILUICHHOCTH

3.3

[llenounsie MeTasuibl: MoOJIoKeHUE B lleprojuueckoil cucTeMe XUMHUYECKUX
anemenToB J[.M1. MeHnjeneeBa; CTpOEHUE UX aTOMOB;, HaXOXJICHUE B MPUPOJIE.
dusuyeckre U XMMHUYECKHEe CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCuIbl U
TUJPOKCUIbI HATpusd M Kanusa. lIpuMeHeHue IIeNIOYHBIX METAJIOB U HUX

COEIMHEHUN

3.4

[[lenouHo3eMenbHbBIE  METAJUIBl MarHMil W KadblMil: IOJOXKEHUE B
Ilepuoanueckon cucreMe XuMu4eckux 3ieMenToB [[.M. Menaeneesa; crpoenue
UX aTOMOB; HaxOJeHue B npupozge. Puznyeckue M XUMHYECKHE CBOMCTBA
Marius M Kanplus. Baxsellme coeauHeHHs KajblLMs (OKCHI, THIPOKCHL,

coiu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHMUSI

3.5

AntomuHuii: nonoxxenue B Ilepumomguueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aToMma; HAaXOXACHHE B npupone. dusndyeckue H
XUMHUYECKHUE CBOMCTBA aMOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUAA W TUIPOKCHIA

AJITOMHUHU A

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme Xumu4eckux siaementos J[.1.
MeHzeneeBa; CTpOGHHE aTOMa; HAXOXKJeHHWe B mpupone. Puzmueckue u
XMUMHUYECKHe cBoicTBa »xene3a. Oxcuabl, ruapokcuasl U cosm xeneza(ll) u

xene3a(lll), ux cocra, cBoiicTBa M OJTydEHUE

3.7

XUMUYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C 06p33HaMI/I MCTAJIJIOB U CI1JIaBOB,

nux (bl/IBI/ILIeCKI/IMI/I CBOﬁCTBaMH; HU3y4YCHUC PE3YJIbTATOB KOPpPO3UU MCTAJIJIOB




(BO3MOXKHO K CITOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHoCTEH
B3aUMOJICHCTBUSL  OKCHUJIa KaJbllMl M HAaTpusi C BOJOM  (BO3MOXKHO
MCII0JIb30BaHUE BUJICOMATEPHAIOB); HCCIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHUs JKelne3a B KuciIopoae (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI
(maraus, xanpius, amomuHus, nuHka, xenesa(ll) m xemeza(Ill), memu(I);
Ha0JII0ZICHHE U OMMCAaHUE MPOIECCOB OKPAIMBAHUSA IJIAMEHU MOHAMU HATPUA,
Kamuss W Kadblusd  (BO3MOXKHO  HCIIOJb30BAHHE  BHUJACOMATEpPHUAJIOB);
uccieoBanne aM(OTEPHBIX CBOWCTB THUAPOKCHAA aTIOMUHUS U THIPOKCHIA
[MHKA; pELICHUE IKCIIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHeil e MeTaibl 1

HnX COCOUHCHUA

XuMHs 1 OKpy>KaroLas cpena

4.1

Hosble MaTepuansl 1 TexHosoruu. BenjectBa u Marepualibl B MOBCEAHEBHOMN
JKW3HU 4YenoBeKa. XUMHS U 310pOBbE. be3onacHoe HCIONIb30BAHUE BELIECTB U
XUMHUYECKUX peaknuid B ObITy. [lepBas momols mMpu XUMHUYECKHUX OXKOTax U

OTPAaBJICHUAX

4.2

OcHoBBI JKOJIOTMYECKOM  T'paMOTHOCTH.  XHMMMYECKOE  3arps3HEHHE
okpysxatoeit cpeas! I[1IJIK. Poias xumun B perieHun 3K0JI0rH4ecKUX IpooieM.
[IpupoaHble MCTOYHHMKM YTIIEBONOPOJIOB (Yrojb, HPUPOAHBIA Ta3, He(Th),

MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U TPOMBINIJICHHOCTH

4.3

XUMHUECKUN KCIIEPUMEHT: U3yUeHUE 00pa3I0B MAaTEpHAJIOB (CTEKJIO, CIIJIaBbI

METAJIJIOB, IOJUMEPHBIE MATEPUAJIBI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABAaEMOCTH SIBJICHMHM MpPHUPOIbI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKu Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU INPaKTUYECKOU
JEATEIbHOCTY YEJIOBEKa B YCIIOBUSX COBPEMEHHOIO OOLIECTBA;

IMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAay4YHBIX MCTOAAaX IMO3HAHUWA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MECTOAAX HMCCICAOBAaHUA BCIICCTB U  HU3YUCHUSA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJCIIN JJIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o cepax mpodeccrnoHaTbHONU NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHUSIX
XAMHYECKON HAyKH, YTO TO3BOJIUT OOYYAIOUIMMCSI PAaccMaTpPUBATH
XHMHIO Kak chepy cBoeit Oymyrieid npodeccrnoHanbHOM NeITeIbHOCTH
W CceNaTh OCO3HAHHBIA BBIOOP XMMHUHU KaK MPOQUIBHOTO TPEIMETa

IpU IEpexo/ie Ha YPOBEHb CPEIHEro o01ero oopasoBaHus

Biagenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHUIINE XWMHYCCKHE TIIOHATHS: XUMHUYSCKHM DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHTEIbHBIC aTOMHAasi M MOJICKYJIIpHAs
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHss), XUMHUYECKas
peakuus, peakIuH COCTUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIIHNH
3aMelIeHUs, peakiuy oOMeHa, TerioBOM 3(QeKT peaxiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTa B COSAMHEHUH, MaccoBas JI0JIsl U MPOLIEHTHAsI KOHIICHTpaIus

BCIICCTBA B paCTBOPEC, AApO aTOMa, 3HCKTp0HHbII>i cIou aToMa, aTOMHas




opOutanb, paadyc aTroma, BaJEHTHOCTh, CTENEHb OKUCICHUS,
XHUMHYECKas CBSI3b, DIIEKTPOOTPUIIATEIBHOCTD, TIOJSIPHASL U HETIOJISIPHAS
KOBQJIGHTHAsl  CBsI3b, HMOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTaZIMuecKass peuérka (aToMHasi, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JNEKTPONIMTHYECKAss  JUCCOLMAIIMS, peaKkIMh HOHHOro OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKUCJIEHUE M  BOCCTAHOBJIEHUE, 3JIEKTPOJIM3,
XMMUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMBIE peaKIuy,
CKOpPOCTh XHMMHYECKON peakuuu, katamuzaTtop, IIJAK, kopposus

MCTAJJIOB, CIIJIaBBbI

2.2

OCHOBOMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH J[.M. MenaeneeBa, 3aKOH TOCTOSIHCTBA

coCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOPHS

3IIEKTPOJIMTUUECKON T CCOLMAIIUT

Branenne ocHOBaMU XUMUYECKOW IPaMOTHOCTH, BKIHOYAOIIEH:

3.1

YMEHHE IPaBUIbHO UCIIOIb30BaTh U3YUEHHbBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MUHEpaJbHblE YyIOOpEHHs, MeTaulbl M CIUIaBbI,
OPOAYKTHl TMepepadOTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpuponHoro rasa, HeTu) B OBITY, CEIBCKOM XO3HCTBE, Ha
IPOU3BOACTBE U IOHMMAHME 3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOAOB
JUI OpraHu3Ma 4yelloBeKa; YMEHHE IIPOrHO3UPOBATh BJIMSHUE BEILECTB

H XUMHUYCCKUX IIPOLECCCOB HA OPraHMU3M 4YCJIOBCKA U OKPYKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHUEC HUHTCIPHUPOBATH XMUMHWYCCKUC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4Yue OnbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
N0 XUMHUHM (HaydyHass M Hay4dHO-TIONYJIApHasl JIUTEparypa, CJIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OIICHUBATHh HHq)OpMaIII/IIO 0 Bf€OICCTBAX, HX
MMpEBpAICHUAX u MPAKTUYCCKOM MMPUMEHCHUHU u YMEHUC

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJga4

BHa)IeHI/Ie OCHOBAaMHU M OHSITHUNHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XMMHWHU OJIA COCTAaBJICHUA (bOpMy.]'[ HCOPraHMYCCKUX BCHICCTB,




ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ; OCHOBaMHu XUMHYECKOU

HoMmeHkJIaTypsl (IUPAC u TpuBuanbHoOi)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3ieMmeHTa B Ilepuoaunueckoit

CUCTEMEC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5) XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsan sapa, oO0Ilee YHCIo
JNIEKTPOHOB), pacCHpeleliecHueM J3JIEKTPOHOB TIO0 JHEPreTUYecKuM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaTbIUI
[IpeacraBnenne 0  NEPUOAUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKUX JJIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPHUIATEIHHOCTS),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOKEHUSI DSJIEMEHTOB B
[lepuonuueckoif cucreme (B MalbIX TEpUOAax U  TJAaBHBIX
HOATPYIINAax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 Ymenue knaccuuIupoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpraHW4EeCKUE BEIECTBA
7.3 XUMHYECKUE PEAKIIUU
8 YMeHue onpenensTh:
81 BAJICHTHOCTh M CTEICHb OKUCIICHUS XMMHUYECKHX DSJIEMEHTOB, 3apsil
' HOHA
8.9 BUJ XMMHUYECKOM CBSI3M M TUI KPHCTAUIMYECKOW CTPYKTYpHI B
' COCIIMH CHUSIX
8.3 XapaKkTep Cpeibl B BOIHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTENTb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XMMHUYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOJ, O30H, BOAOpPOA, Trpadur, ammas,
9.1 KpeMHuH, a30T, Gochop, cepa, XJOp, HATPHH, Kaluuid, MarHui,
KaJILIIUH, QJTFIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPoB (BOjA,
aMMHaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI U THIPOKCHUIBI
9.9 metamioB [-IIA rpymnmn, amomunus, menu (II), nuuka, xeneza (II u
' III), oxcunsr yraepona (II u IV), kpemuus (IV), azora u gocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTAa U UX COJIH)
9.3 MPOrHO3MPOBaTh M XapaKTEepPU30BaTh CBOWCTBA  BEIISCTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHHA XUMHUUYCCKUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIEC YPABHEHUS PEAKLIMi, B

10
TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUi
103 WUTIOCTPUPYIOIIMX ~XHMHUYECKHE CBOMCTBA H3YYEHHBIX KJACCOB
' (rpynn) HeOpraHM4eCKHX BELIECTB
104 MOJATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXY HUMH
11 YMeHue BBIYHCIATD (MIPOBOINUTH PACYEThI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa B COCTUHEHHUH
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YpaBHEHHSIM XHMHUYECKUX pEaKIHid M HAXOIUTh KOJIMYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOTYKTOB PEaKIIUu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHUS  (HaOIroAeHHue,
11 U3MEpeHue, HIKCIIEPUMEHT, MOICIIMPOBAHNE) TPU U3YUECHUHU BEILIECTB U
' XUMHUYECKUX SBJICHHM; YyMeHue cdopMmynupoBaTh MpodiieMy U
MPEIJIOKUTD MYyTH €€ pelIeHus
192 Oe3onacHOM pabOTBl C XUMHUYECKUMHU BEIIECTBAMU, XHMHYECKOM
' HOCYZ10H U JJAOOPaTOPHBIM 000pYyI0BaHUEM
npaBuiaMu 0€30MacHOr0 0OpalIeHHsI ¢ BEIECTBAMH, UCI0JIb3YEMbIMH
B TIOBCETHEBHOM >KM3HU, MPABUJIAMH MTOBEICHUS B LESAX COCPEKECHUS
123 37I0pOBbSl M OKPYKAIOIIEW NPUPOIHOW Cpeabl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3IEHCTBUS HAa KUBBIE OPraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3/1€HCTBUS
13 Hannune mpakTHYecKWX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEYIOLMX XUMUUECKUX IKCIIEPUMEHTOB:
131 W3Y4YCHHE U OMUcaHue (GU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMU, OIIBITHI,




HIUTIOCTPUPYHOIUEC ITPU3HAKU ITPOTCKAHNUA XUMHUYCCKUX peaI(I_II/II\/'I

13.2

M3YYCHHUE CIIOCOOOB pa3/ieleHns cMeceil

13.3

IIOJIy4YEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOJOpPOJa M M3y4YEHUE €ro CBOWCTB; IOJYYEHHUE YIVIEKHCIOrO ra3a u

HN3YUYCHHEC €TO0 CBOI\/'ICTB; MOJYUYCHUC aMMHaKa U U3YUYCHHUE €T 0 CBOICTB

134

MIPUTOTOBJIECHHE pACTBOPOB C ONPENEIEHHOM MaccoBOM J10JeH

paCTBOPéHHOFO BCUICCTBA

135

IIPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) A OMpeAENCHUsS XapaKTepa Cpelsl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

WCCIICIOBAaHNE W OINKCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBUS KHUCIIOT C METasllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOr0 MeTajula JpyrMM U3  pacTBOpa  COJIH;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AJTIOMUHUS H

[IHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKuX COG)II/IHCHHfI)); ((9H€KTPOJ'H/ITI/I'—I€CK35I
JAUCCOoUaILs, «BaxHelmue HeMeTamnbl M HX COCAUHCHUA,

«BakHeiinme MeTauIbl U UX COSAUHECHUSY

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUS peakUUii MOHHOrO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
IPUCYTCTBYIOIME B BOAHBIX pacTBOpax MOHBL XJIOpPHI-, OpOMHI-,
uonua-, cyinbdar-, Qocdar-, KapOoHaT-,  CHUIMKAT-AHUOHBI,
TUAPOKCHUI-MOHBI, KATUOHBI aMMOHMSI, MarHus, KajibLus, aJllOMUHUS,

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

14

YmMmenue:

141

NpEeACTaBJIATEL PE3YJIbTAaThl OKCIICPUMCHTA B q)opMe BBIBOI OB,
J0Ka3aTcibCTB, Fpa(i)I/IKOB u Ta6J'IHII U BBIABJIATH OMIHMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAThb CBA3U MCKIY pCaIbHO Ha6J'HOI[aeMLIMI/I XUMHNYCCKUMU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUPCE,

00BACHSTE IMIPUINHBI MHOFOO6paBI/I$I BCIICCTB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTH aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCcHTEIbHAS MOJICKYJIApHasA Macca. MaccoBast 10 XMMHUYECKOT'0 dJIEMEHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Moab. MomspHas macca. MonispHbIE 00bEM Ta30B.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXPaHEHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

ITepuonuueckuii 3akoH u Ilepuonnyeckass cUCTeMa XUMHYECKUX BJIEMEHTOB

J .. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnyeckas cucremMa XUMHYECKUX 3nneMeHToB JI.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMEPOB [IEPUOJA U IPYIIIHI JJIEMEHTA

2.2

Crtpoenne atomoB. CocrtaB atomMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonmueckon cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kallus, KaJblUs (paamyca aToOMOB, OJJEKTPOOTPHUIIATEIBHOCTH,
METaJUIMYECKMX W HEMETAJUIMYEeCKHX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAsT ¥ HEMOJISIpHAsi)  CBS3b.
DJIEKTPOOTPUIIATEIBHOCTh ~ XUMHUUYECKUX  3JIeMEHTOB.  VoHHas  CBs3b.

MeTtamnmnueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PEmETOK (aTOMHAs, MOHHAsA, MeETaUIMyecKas),
3aBUCMMOCTh CBOWCTB BEIECTBA OT TUMNA KPUCTAIMYECKOW PEUIETKU U BHUJA

XUMHYECKOU CBS3U

BaxHeiiiue npeacTaBUTENM HEOPraHMYECKUX BenecTB. Hemerannsl u ux

COCOUHCHUA. Mertanisl ¥ UX COCOMHCHUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHUX COCTUHEHUN: OKCHIIOB
(coneoOpa3yrorrue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHBIe) u
HEecoJieo0pas3yrolre; OCHOBaHUU (WIETOYM W HEPacTBOPUMBIE OCHOBAaHMUS);
KUCIOT (KHUCIIOpOAcOoAepKale U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJel (CpeqHUX U KUCTIBIX)

4.2

duznueckne W XUMHUYECKHE CBOMCTBA MNPOCThIX  BCIHICCTB-HCMCTAJUIOB:

BO/IOPO/Ia, XJIOpa, KUCIOpOJa, Cephl, a30Ta, (hocdopa, yriiepoaa, KpeMHUSA

4.3

duznueckne M XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTUA,
HaTpud, KajausAa, Marovud U KaJbluA, aJJIOMUHHUA, KEJIC3a. QHCKTpOXI/IMI/ILICCKI/Iﬁ

pAl HAIPSKEHUM METAILIIOB

4.4

dOu3nYecKne U XUMHYCCKHUE CBOMCTBA BOJOPOAHBIX COCZ[I/IHCHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOAOPO/IA, CEPOBOIOPO/IA, AMMHAKA

4.5

dusnueckue U XUMUYECKHE CBOWCTBAa OKCHJIOB HemeTayuioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). ITonyaenune

OKCHA0B HEMCTAJIJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MmetamwioB IA-IIIA rpynm, mmuka, meau(Il) u

xemnesa(Il, II). [Tomyuenne okcu10B METAIIOB

4.7

XuMu4eckue CBOICTBA OCHOBAHMNM M aM(OTEPHBIX T'MIPOKCUIOB (Ha ImpUMEpe
TMJIPOKCHJIOB ~ aJIlOMUHMS, JKeie3a, ULuHKa). IlomydeHue ocHOBaHMM H

aM(OTEpHBIX THAPOKCHIOB

4.8

OO0ume XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOJHOM, CEPOBOAOPOIHOM,
CEepHUCTOM, CEepHOM, a30THOHU, (ocdopHOW, KpeMHUEBOH, yronbHOU. OcoObIe
XUMHUYECKHUE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tonmyuenue kucnot

4.9

OO6mme xuMu4Yeckue CBoOMCTBa cpeaHux coseil. [lonydenue coneit

4.10

[Tonyuenue, cobupaHue, pacrmo3HaBaHWE BOJOPOAA, KHCIOPOaa, aMMHUAKa,

YIIEKUCIIOro Ta3a B 1JabopaTopuu

411

[TonyuyeHue amMmmMuaka, CEpHOM M a30THOM KHUCIOT B MpOMBbIILIeHHOCTH. OO01ue

CII0COOBI IMOJIY4CHUA METAJIJIOB




412

I'enernueckas cBI3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeqVHEeHUMN

XUMUYECKHE PEaKINU

5.1

Knaccudukaius XuMUIECKUX PEAKIUI 1O pa3IMYHBIM MPU3HAKAM: TI0 YHUCIY U
COCTaBy YYacTBYIOIIMX B pEaKIMH BELIECTB, MO TemIoBoMYy 3(hdexTy, Mo

M3MEHCHHIO CTEIICHEH OKHCIICHUS XUMHYCCKHX JJIEMECHTOB

5.2

TemmoBoii 3¢ (HeKT XUMUIECKON PEeaKIHH, TEPMOXUMUYIECKIE YPaBHEHUS. DK30-

U OHAOTCPMUUCCKUC PCAKIINH. TepMOXI/IMI/IquKI/Ie YpPaBHCHUA

5.3

OKHCAUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBHUTEIU.
ITpomieccsl ~ OKMCIEHHMS WM BOCCTAHOBJIEHUS.  OJEKTPOHHBIH  OajaHc

OKHUCJIMTEIIbHOBOCCTAHOBUTEILH OM PpCaKknu

5.4

Teopus >mekTponuTUYEeCKor auccounanuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIUTEL. CunnHbIE U caa0ble QJICKTPOJIUTHI. CreneHn Juccounuanuu

5.5

Peakunmn moHHOrO OOMeEHa. YCIIOBHUS NMPOTEKAHHS PEAKIU MOHHOrO OOMEHa,

IIOJIHBIE M COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIINI

XUMHsI B OKpy>Karolas cpena

6.1

BemectBa u matepuanbl B TOBCEIHEBHOM >XU3HM uYesoBeka. be3omacHoe
UCTONH30BAHUE BEIIECTB M XUMHUYECKUX pEaKIuil B nabopatopuu U OBITY.

HepBaﬂ IIOMOUIb IMPHU XUMHUYCCKUX OXKOrax U OTPaBJICHUAX

6.2

XuMHUYEeCKOoe 3arps3HeHHE OKpYXKaromied cpeabl (KUCIOTHBIE IO,
3arps3HEHHE TOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro IMPEIOTBpAIICHUS
[MpenenbHas gomyctumas kouueHntpamus BemectB (I1JIK). Poms xumum B
pPEIICHUHM DKOJIOTHYECKHX MpoOsieM. YcuiieHne mMapHUKOBOro 3¢dekra,

paspymeHu e 030HOBOI'0O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpEeMHUS U UX COCIUHEHUH B
ObITY, MeOUIIMHE, HPOMBIIUIEHHOCTH M CeIbCKOM Xo3siictBe. IIpumenenue
METAJIJIOB U CIUIAaBOB (CTallb, 4YYI'YH, IIOpaTIOMUHHI, OpoH3a) B OBITY U
IIPOMBILIEHHOCTH UX coelnHeHui. [IoHATHE 0 KOPpO3UU METAJUIOB, OCHOBHBIE

CrocoOBbl 3aIIUTHI UX OT KOPPO3HHU

6.4

[TpuponHbple HCTOUYHUKH YIJIEBOJOPOIOB (Yrojib, HPUPOIHBIM ra3, HEPTH),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanbHble MOHATHS OO OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTMe 0 OMOJOrMUYECKN Ba)KHBIX BEIIECTBAX: KHUpaX, OeiKax, yrieBoaax — U UxX

POJIK B )KNU3HU YCIIOBCKA




Pacuérnr:

7.1 1o (opMynaM XUMHUYECKUX COEIMHEHUM
7.2 Macchl (MaccoBOM) 10K PACTBOPEHHOIO BEIIECTBA B paCTBOPE
7.3 10 XUMHUYECKUM ypaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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