HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsl COCTaBIEHA Ha
OCHOBE TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeIbHOU
IporpaMMbl OCHOBHOT'O 0011ero oopasoBanus, npeacrasieHusix B @I'OC 00O, a
TaKXe Ha OCHOBe (erepaibHOM paboyeil mporpaMMbl BOCHHUTAHUS U C Y4ETOM
KOHUEMIMU TMpernoAaBaHusl y4eOHOro mnpeaMera «XuUMHs» B 00pa3oBaTENbHBIX
opranmusauusax Poccurickon denepanumu.

[Iporpamma 1o xuMuM Aa€T MpEACTaBICHHE O LEJSAX, OOLIeH cTpaTeruu
oOydeHMs, BOCHHTAHHS W PA3BUTUA OOYYalOUIUXCS CpEeICTBAMU y4eOHOTrO
MpeaMeTa, YCTaHABIIMBAET o0s13aTenbHOe IIPEAMETHOE COZIepKaHue,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
Kau€CTBEHHbIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peanu3auuy TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yapTaTaM OOy4eHUs] XMMHUH Ha YPOBHE LieJIel U3ydeHUs MPeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHME XUMHH CIyXUT OCHOBOW Ui (OPMHUPOBAHUS MUPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (popMHpyeMble XUMHEW MNpPEACTAaBICHUS O B3aWMONPEBPAIICHUAX
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 (POPMUPOBAHHME MBIIUICHHUS M TBOPYECKHX CIOCOOHOCTEU
OOy4arolMxcs, HaBBIKOB HUX CAMOCTOATEIbHOM Yy4eOHOW  JIeATEIbHOCTH,
SKCIIEPUMEHTAIbHBIX M HCCIEN0BAaTEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(ECCHOHATBHON IEATEIbHOCTH;

3HaKOMUT CO cCleur(UKod HAYyYHOrO MBILIUICHUS, 3aKJa/JbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B ((OPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4aIOIINUXCS;



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 knacce» U «Pu3nKa. 7 Kiaccy.

[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 MpOGWMIS W HANpPaBICHHOCTU AajbHEHIIEro
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.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
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 M
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
¢usnuecknx (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 XJIOpUJIOM Oapus, pa3ioKeHHUE THAPOKCUAA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONM, HaOMIOJACHWE W  ONUCAaHWE  PE3YIbTaTOB  IIPOBEICHMS  OIbITA,
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. Haxoxmenue kuciaopoma B mpupoje, (GU3MUEeCKHe U XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



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

TemmoBoil >PdeKkT XUMHUYECKOM peakUuuu, 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, ¢GU3NUECKHE U XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HachllieHHble ¥ HEHACBIIEHHBIE pPacTBOphl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukamnus neoprannuyeckux coeauHeHuid. Oxkcunbl. 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 coseil. @u3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE M H3YYCHHE CBOWCTB KHCIOpOJAa, HaOI0/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 (TopeHue), B3auMoaeicTBue Bogopoga ¢ okcuaoMm meau (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PAaCTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PACTBOpax KUCJIOT U ILIEJIOYEH,
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 «BaxHeWlnue KIacChl HEOPraHMYECKHUX
COCIMHEHUI.

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

[lepBble TOMBITKM KIACCU(PUKALMU XUMHYECKHX 3j1eMeHTOB. [lonsitue 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.  MengeneeBa.  KoporkonepuogHas W JIMHHONEpUOAHAs  (HOPMBI
[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 TepBbIX 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 HEMETAIUNIMYECKHUX CBOMCTB MO IPYIIAM U EPUOIAM.

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, B3auMMOEHCTBHE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeIMETHBIX CBSI3€H IpU HM3YYEHWM XUMHUHU 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, AaHaliu3, CHHTE3, KiIaccuUKaIus, TepPUOJIUYHOCTh, HaOJIOICHHE,
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, (PU3MYECKUE BEIMYHUHBI, €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 COOTBETCTBUU C IIOJOXKEHUEM OHJIEMEHTOB B llepmonmueckon
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 HEOPTaHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TeroBoMy 3ddexTy, 1o
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 XMMHUYECKUX peaknusax. [IoHATHE O TOMOTC€HHBIX M T'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMH,  DJIGKTPOHHBIM  OasiaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



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

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALMHA BEUIECTB C Pa3IMYHBIMH BUIAMH
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 cojJeil B CBeTe€ MpEACTaBICHUNM 00 BIEKTPOIUTHUECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB UM HEMETAUIOB (TpaduTa W aiMasza), CJOKHBIX 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), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKeHUs, COSAMHEHUS), paCllO3HABAHUE HEOPTaHHMYECKUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3MYECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIOPOBOJOPO/I.
ConsiHas KucnoTa, XUMUYECKHE CBOWMCTBA, MOJydYeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHM3M 4YeloBeKa. BaxHellne XJIOpUAbl 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. XuMHUYeckue cBoicTBa cepbl. CepoBOJOpOa, CTpoeHue, (U3NYEcKue U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsSI CEepPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIAUHEHUSIMU cepbl (KUCIOTHBIE JIOMKM,
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 xumuieckue cpoicTBa. KpyroBopor azora B npupone. AMMHUax, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ TMojydeHue, (PU3nYecKue W XUMHYECKUE
cBolicTBa (0OIIME€ Kak TMPEICTaBUTENS 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,
aitoTponHeie Moaupukamuu (ocdopa, (uznUecKkue M XUMHUYECKUE 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  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoae. OKcuapl yriaepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OpPraHHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
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).
[IpupogHble HCTOUYHUKH YIIEBOAOPOAOB (yroib, NTPUPOIAHBIM Tra3, HePTh),
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. BakHeillme 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 PEAKIMI Ha XJIOPUI-MOHBI U HAOJIIOACHUE MMPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COEIUMHEHUSMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YUYCHHE CBOICTB amMMHuaka, IpPOBEJICHUE
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 anMaza, rpaduta, (QyiepeHa, O3HaKOMJIEHUE 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€HUE TMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHHE 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 mnojoxeHus B llepuonnyeckoin cucreMe XuMHYecKux dieMeHToB J[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HaIpspKeHUH MeTauioB. OU3nyeckre U XMMHUYECKHUE CBOMCTBAa MeTauioB. OOmue
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, 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. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXXICHHUE B IPUPOLIE.
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 KaJblUi: IIOJO0XKEHHUE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . 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.

AJroMUHUN: TIo10)keHue B [leproanueckoi cucTeMe XUMUYECKHUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [leppoanyeckoil cucreMe XUMUYECKUX IIEMEHTOB /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 O0Opa3laMi METAUIOB W CIUIABOB, HUX (DU3NUECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCA TOPEHUS KEJIE3a B KHUCIOPOJE
(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 MOHAaMU HaTpusi, Kausg W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
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 JKM3HHM 4YeloBeKa. 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 xumMuu B pelieHuu 3KOJIOTHUYECKUX
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 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaiu3, CHUHTE3, KiIaccudukanus, TMEepPUOJUIHOCTh, HaOIIOJACHHE,
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,
MOJYIIPOBOJHUKH, JTUAJNIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpPAIbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

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



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHHU HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PEe3yAbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHs JOCTUTAIOTCS B XOJ€ OOyUCHHS
XUMHH B €IUHCTBE Y4eOHOM M BOCHHUTATEIbHOM MAESITENILHOCTH B COOTBETCTBHM C TPAJWLMOHHBIMU POCCHUMCKUMHU
COLIMOKYJIBTYPHBIMH ¥ JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMA B OOIIECTBE MpaBWIaAMU W HOPMAMH
IIOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUsI, CAMOPAa3BUTHUS U COLMAIN3ALMH 00YyJarOLUXCsl.

JIM4HOCTHBIE pPE3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOH TO3UTUBHBIX
LIEHHOCTHBIX OPUEHTAIUI U paclIupEHUE ONbITA ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTHU:

1) mnaTpMOTHYECKOr0 BOCIUTAHMS

LEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY W HAYYHOMY HACJIEIMIO, TTOHUMaHUs
3HAYEHUs] XMMHYECKON HAayKH B KU3HU COBPEMEHHOI'O OOILECTBA, CIOCOOHOCTH BJAJIE€Th JIOCTOBEPHON MH(pOpManuen o
MEPEIOBBIX JOCTH)KCHHUSX U OTKPBITUAX MUPOBOM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTpOWCTBE MUpPA U OOIIECTBA;

2) TPaKIAHCKOr0 BOCTIMTAHUS S

NPEJCTABJICHUS O COLMAIbHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOUICHUM B KOJJIEKTUBE, KOMM YHHUKATUBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOHM, y4eOHOMCCIIEN0BATEeIbCKOM, TBOPUECKOW M JIPYTUX BHAAX ACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW JESITEIbHOCTH NPU BBHIIOJHEHUHM Y4YEOHBIX, ITO3HABATEJIbHBIX 3ajady,
BBIMOJIHEHUN XUMHUYECKHX OSKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOINOHUMAHUIO U
B3aMMOIIOMOILIM B MpPOLECCE 3TOM y4eOHOW AESITeNIbHOCTH, TOTOBHOCTH OLIEHUMBATH CBOE IOBEIEHUE U MOCTYIKH CBOMX
TOBAPHILEH C TO3UIIMH HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYITKOB,;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHYECKHE IPEICTABICHUS O BELIECTBE W XUMHUYECKOM pEaKluu, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIIOIIME OCHOBY JUJIsl IOHUMAHUS CYIIHOCTH HAYYHON KapTHHBI MHUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOJbI, B3aUMOCBS3AX YEJIOBEKa C MPUPOJHOU CPEeNoi, O PO XUMHUHU B
MIO3HAHWH ITUX 3aKOHOMEPHOCTEM;



NO3HaBaTeNIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUI 110 XUMUU, HEOOXOAUMBIE JJIs1 OOBSICHEHUS
HaOJI0JaeMbIX IPOLIECCOB U SBJICHUH, MMO3HABATEJIbHOM, MH(POPMALMOHHON WU YMTATENbCKOW KYyJIbTYPhl, B TOM YHCIE
HABBIKOB CaMOCTOSATENbHON pPa0OThl ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATYpPOW, NOCTYNHBIMU TEXHHUYECKUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O M MO3HAHWIO, JH0003HATENbHOCTh, TOTOBHOCTH M CHOCOOHOCTh K €aMOOOpa30BaHUIO,
POEKTHOW M HCCIEN0BATENLCKON NIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBiIE€HHOCTH U YpPOBHS OOydeHHUs B
JTaJIbHEUIIIEM

4) popMUpOBaAHMS KYJIbTYPbI 310POBBSI:

OCO3HAHUE IEHHOCTU >KM3HM, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3s
KU3HU, OCO3HAHUE IOCJIEICTBUNA U HENPHUATHE BPEIHBIX NPUBBIYEK (YHOTPEOJECHUS alKOrojisi, HApKOTHUKOB, KYpPEHHS),
HEOOXOIMMOCTH COOJIIOJICHHS TIPaBHJI 0€30MaCHOCTH MpPU OOpAIEHUH ¢ XUMMUYECKUMH BEIIECTBAMHU B OBITY M pealbHON
KU3HH;

5) Tpy10BOI'0 BOCTIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY U3YYEHHIO MpPOeccCUuil U TpyAa pa3IMyHOrO pojad, YBaXKEHUE K TPYAy U pe3yibTaram
TPYAOBOH AEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHMsI MPEAMETHBIX 3HAHUM MO XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYaTbHON TPAEKTOPUU MPOAOHKEHHUSI 00pa30BaHUsl ¢ YUETOM JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycnemHoil npodeccuoHaIbHOU AESITEIbHOCTH W Pa3BUTHUSI HEOOXOIMMBIX
YMEHHI, TOTOBHOCTb aJJalITUPOBATHCS B TPO(ECCUOHATILHOM CpeJIe;

6) IKOJIOrHY€eCKOro BOCIMTAHMS:

HKOJIOTUYECKH 11€1ecO00pa3HOe OTHOIICHHE K MPUPO/Ie KaK UCTOYHUKY KM3HHU Ha 3eMJie, OCHOBE €€ CyIeCTBOBaHMS,
IOHMMaHHE IIEHHOCTH 3]0poBOro M Oe3onmacHoro oOpa3a >XH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TICUXHYECKOMY 30pOBBIO, OCO3HAHWE IICHHOCTH COOJIIOJICHUSI TpaBUil 0€30MacHOr0 IMOBEACHUS IPH
paboTe ¢ BeliecTBamMu, a TAaK)KE B CUTYallUsIX, YIPOXKAIOIIKUX 3I0POBBIO U JKU3HHU JIIOJICH;

CIOCOOHOCTU MPHUMEHSTh 3HAHUS, MOJIydaeMble NpU H3YYEHUM XUMUHU, A pPELIEHUs 3a7ad, CBA3aHHBIX C
OKpyXXarouied MNpUPOAHOW CpENOi, HJisi TMOBBIIMICHUS YPOBHS SKOJOTMYECKOW KYyJIbTYPhl, OCO3HAHHUS TJI00AIbHOIO
XapakTepa 3KOJIOTUYECKUX MPOOJeM U MyTed MX pelIeHHs MOCPEICTBOM METOJI0B XMMHUH, HKOJIOTHYECKOT0 MBILIUIECHUS,
YMEHHS pYKOBOJICTBOBATHCS UM B IMO3HABATEIILHON, KOMMYHUKATUBHOW U COITUATIBHON MPAKTHUKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yIbTaTOB BBIJCISIOT 3HAYMMBIE JIJIs1 POPMUPOBAHKS MUPOBO33PEHUS 00IIEHAYUHbIE
MOHSTHS (3aKOH, TEOPHsI, IPUHIIMII, TUIOTE3a, ()aKT, CHCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPHIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX TpeIMeTax M TO3BOJIAIOT HAa OCHOBE 3HAHWU M3 JTUX MNpeAMeToB (HOPMHUPOBATH
IPEICTaBIIEHUE O IICJIOCTHOM HAydYHOW KapTHHE MHUpa, W YHUBEpPCalbHbIC Y4cOHBIC ICHCTBUSA (ITO3HABATEIIbLHEBIC,
KOMMYHHUKATUBHBIC, PETyJSTUBHBIC), KOTOPbIE OO0ECrnednBalOT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITCIIBHOMY
TUTAHUPOBAHUIO M OCYIIIECTBIICHUIO YICOHOU e TEHHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbBIE YYeOHbIE 1eiicTBUA

ba3oBble Jornueckue 1eMcTBUSA:

YMEHHUS UCTOJIh30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUM 3HAHUU: PACKPBIBATH CMBICT XUMHUYECKUX
MOHATUH (BBIACIATh MX XapaKTEepPHBIC MPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMH TMOHSTHSAMH), HCIIOJIB30BAThH
MOHATHUS JJI1 OOBSICHEHUS OTICNBbHBIX (DAKTOB W SBJIICHWM, BHIOMPATh OCHOBAHUS W KPHUTEPUHU IS Kiaccupukarun
XUMUYECKUX BEIIECTB M XUMHUYECKUX pEaKIMi, yCTaHABIMBATh MPUUYMHHO-CICICTBEHHBIC CBA3UM MEXKAY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, 1O aQHAJIOTHH), JENaTh BBIBOJABI U
3aKJTFOUYCHHUS;

YMEHHE MTPUMEHSTh B TIPOIIECCe TIO3HAHUS MOHATHS (TIPEIMETHBIC M METaIPEIAMETHBIC), CHMBOJUYCCKHE (3HAKOBHIC)
MOJICITH, WCTIOJb3YEMbIC B XHUMHUHU, IPEOOpPa30BBIBATH IIUPOKO MPHUMEHSIEMBIC B XUMHUU MOJICIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ JJIEMEHTA), XHUMHUYecKas (QopMmysia U ypaBHEHHUE XMUMHYECKOW pPEaKIuu — TPHU pErIeHUH
y4eOHO-TI03HABATEIBHBIX 3a71a4, C YYETOM STUX MOJETBHBIX MPEICTABICHUHN BBISIBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W XUMHYECKUX PEAKIIMi, BBISBISATH OOIINE 3aKOHOMEPHOCTH,
PUYUHHO-CIICICTBEHHBIC CBSI3M U MTPOTUBOPEUHS B M3y4acMbIX MPOIIECCAX U SIBICHUSX.

Bba3oBble ucciienoBarejbCKue AeiCTBUA:

YMEHHE UCIOJIb30BaTh MTOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JISI
dbopMUpOBaHUS TUTIOTE3BI 1O MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOPETCHUE OIbITAa 10 TUIAHHPOBAHWIO, OPTaHHM3AIlMd W TMPOBEACHUIO YICHHYECKUX JKCIICPHUMEHTOB, YMCHHE
HaAO0JII0/1aTh 32 XOJO0M IPOIIECcca, CAaMOCTOSTEIHHO MPOTHO3UPOBATH €T0 pe3yabTaT, GOPMYIUPOBATH 0OOOIIEHNUS U BHIBOIBI
0 pe3ynbTaTaM MPOBEAEHHOTO OMbITA, UCCICAOBAHUS, COCTABIIATH OTYET O MPOJICITaHHON padoTe.



Pa6ora ¢ undopmanmeii:

yYMEHUE BbIOUpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALMIO Pa3IUYHBIX BUJIOB U (OPM IPEACTABICHHUS,
NOJIy4a€MYI0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIMTEpaTypa XHWMHUYECKOTO COJAEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcbl IHTepHETA), KPUTHUECKU OLIEHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMAILIHIO;

YMEHHE NPUMEHSTh pa3IMYHbIE METOAbl M 3alpochl MPU MOMCKE U OTOOpPE MH(POPMALMU U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOUMBIX I BHIOJHEHHS Y4€OHBIX M TIO3HABATENBHBIX 33J1a4 OMpeaeIEHHOTO TUIA, MPUOOPETEHHUE OMbITa
B 00JaCTM UCHOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJ€HUE KYJIbTYpPOH AaKTHUBHOIO
UCIOJIb30BaHUS PA3IUYHBIX I[OMCKOBBIX CHUCTEM, CAMOCTOSITEJILHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpPEACTaBICHUS
nH(pOpMaIUU U WUTIOCTPUPOBATH PELIAEMBbIE 3a/1a4l HECIOKHBIMU CXeMaMH, IuarpaMMaMi, IpyruMu popmMaMu rpaguxu
U UX KOMOMHALIUAMU;

YMEHHE UCTOJIb30BaTh U aHAJIM3UPOBATH B MpOIlEcCe YUeOHOM M MCCIE0BATENbCKON AEATeIbHOCTH HHPOPMAILIUIO O
BJIMSIHUU MTPOMBIIIIEHHOCTH, CEITbCKOI0 X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH IPUPOAHOU CPEBI.

KoMMyHMKAaTHBHBbIE YHHBepPCaAJbHbIEe y4eOHbIe AelicTBUs:

YMEHMS 3a]1aBaTh BOMPOCHI (B XO/€ AUATIOra U (WJIM) AUCKYCCUH) TIO CYIIECTBY 00CYX/1aeMol TeMbl, (POPMYIHpPOBATH
CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINOIHEHUS NIPEIOKEHHOM 3a/1a4H;

YMEHUS TPECTABIATh MOJYYEHHbIE PE3YJIbTATHI MO3HABATEIBHOMN NE€ATEbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3EHTALMI0 PE3YyJbTAaTOB BBIMOJHEHUS XMUMHUYECKOTOo 3KCrepruMeHTa (1abopaTOpHOro OMbITa, J1a0OpaTOPHOM
paboTHI 1O UCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOT'O MPOCKTA);

YMEHHUS Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW II03HABATEIbHOW M HCCIIENOBATEIbCKOM
JESTeTbHOCTH MPU PEIICHWH BO3HUKAIOMIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHMS TMO3MIIHI
(0OcyxneHusi, 0OOMEH MHEHUSIMHU, «MO3IOBbIE IITYPMBbI», KOOPIAHHALIUS COBMECTHBIX JIEHCTBUIH, OIpEIEICHUE KPUTEPUEB
O OIICHKE Ka4eCTBA BHIMIOJHEHHON PabOTHI U IPYTHE).

PerynsiTuBHBIC YHMBeEpCcalbHbIe Y4eOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOATENIBHO ONPEIECIATh LEIN ACSATENbHOCTH, IJIAHUPOBATh, OCYILECTBIISATH, KOHTPOJIMPOBATh U IPU
HEO0OXOJIMMOCTH KOPPEKTUPOBATH CBOIO AESATEIBHOCTh, BIOMpaTh Hanboee 3((HEeKTUBHBIE CIOCOOBI PEIIEHUS YIEOHBIX U
NO3HABATEIbHBIX 3aJa4, CAMOCTOSTENIBHO COCTABJISITH WJIM KOPPEKTHPOBATh IPENJIOKEHHBIN aJITOPUTM JEHCTBUN IIPH
BBIMIOJTHEHUU 33JJaHUI C YUETOM MOTYYEHUS! HOBBIX 3HAHHMI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKLMsIX, OLIEHUBATh



COOTBETCTBUE IIOJIYYEHHOIO pe3yJibTaTa 3asBICHHOW LIENM, YMEHHUE UCIIOJIb30BaTh W AHAIU3UPOBATh KOHTEKCTHI,
IpeuiaracMble B yCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX PE3YNbTATOB IO OCBOCHHUIO O00S3aTENLHOTO COJEP)KAaHUS, YCTAaHOBJIEHHOTO JaHHOM
dbenepanbHO paboyel MpoOrpamMmoi, BBIJCISIOT: OCBOCHHBIE OOYYaIOIIMMUCS HaydHbIE 3HAHUS, YMEHHS U CIOCOOBI
JeNCTBUH, cienupuIecKre JJIs MPeAMETHON 0051acT « XUMHS», BUIBI IEITEILHOCTH 10 TTOJYYSHUIO HOBOTO 3HAHUS, €T0

MHTEPIIPETAIINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YUCOHBIX U HOBBIX CHTYAIUSX.
K xoHIy 00y4eHus B 8 kiaacce npeIMeTHbBIC pe3ylbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTD
y 00y4aroImuxcsi yMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX IIOHATHN: aTOM, MOJIEKYJId, XAMUYECKHUM 2JIEMEHT, IIPOCTOE BEIECTBO,
CIIO)KHOE BEILECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJHAsA), BAaJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAs H
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPDHASL MAcca, MaccoBasl 10l XMMHAYECKOTO AJIEMEHTA B
COCAVNHEHUH, MOJSAPHBIA OOBEM, OKCHJA, KHUCIOTAa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATENBHOCTh, CTEICHb
OKHUCJICHHSI, XMUMHYECKasi peakUus, KiIacCU(PUKALMS PEaKUUi: peaklUH COCIUHEHHsS, PEAKIUU pa3ioKEHUs,
pEaKIMK 3aMEeLIEHUs, peakud OOMEHa, 3K30- U dHJOTEPMHUECKHE PEaAKIIMU, TeIIOBOM 3(PQPEKT peakuuu, s1po
aToMa, 3JIEKTPOHHBIH CIION aToMa, aTOMHasi OpOUTalb, paauyC aTOMa, XUMUYECKas CBsI3b, MOJIAPHAs U HEMOJIApHAas
KOBaJICHTHAsl CBs3b, MOHHAs CBSA3b, MOH, KATHOH, aHHOH, PAacTBOp, MaccoBas J0Jid BellecTBa (IPOLIEHTHAs
KOHIICHTpAILIMs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHWYECKHUX IOHATUNH M IPUMEHATh 3TH IOHATUSA INPU ONUCAHUU
BEILECTB U UX NPEBPALLECHNM;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTAaBJIEHUS (DOPMYII BEIECTB U YPaBHEHUN XUMHUUYECKUX pEaKni;
OINpPEAEISATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHUSX, CTEIEHb OKHCIEHHUS 3JIEMEHTOB B
OMHAPHBIX COCAMHEHUAX, MPUHAICKHOCTh BEIIECTB K ONMpEeAeIEHHOMY KJaccy COeIuHEeHUI mo (GopMynam, BUJ
XUMHMYECKOH CBSI3U (KOBAJIGHTHAs M MOHHAs) B HEOPTraHUUECKUX COCAMHEHUSX;

packpbiBaTth cMmbIci [lepuonnueckoro 3akona Jl. M. MenaeneeBa: n1eMOHCTPUPOBATh IOHUMAHUE IIEPUOANIECKON
3aBHCHMOCTH CBOWCTB XHMHMYECKMX D3JIEMEHTOB OT HMX MOJOXKeHHd B Ilepruogumyeckoil cucreme, 3aKOHOB
COXPAHEHHUsI MacChl BEIECTB, IOCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;



e ONUCHIBATh M XapaKTepU30BaTh Ta0IMUHYIO0 GopMy [leproaudeckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3InyaTh
MOHATHUS «TJaBHas moAarpynmna (A-rpymnmna)» u «mnodouyHas noarpynna (b-rpynmna)», mManbie U OOJBIINE MEPUOIBI,
COOTHOCUTH 0003HaYEHMUsI, KOTOpbIE UMEIOTCs B Tabsuile «llepuonuueckas cucrema XuMudeckux sneMenToB J[. U.
MenpeneeBa» ¢ YUCTOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U 3apsl AJipa,
00111ee YUCJII0 AJISKTPOHOB U pacIpeeiCHUEe UX 10 JIEKTPOHHBIM CIIOSIM);

e KIaccU(UIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECKHE peakiuu (Mo 4YUCIy U
COCTaBY y4aCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY D deKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHME CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpPX Aas
OMUCcaHue MPUMEpPaMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIU;

e TMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAUYECTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHMS
XUMHUUYECKUX TIPEBPAILICHUI B Pa3IMYHBIX YCIOBUSX;

e BBIUKCIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO O XUMHUYECKOTO
AJIeMEHTa 1o (opMyJie COCTUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MIPOBOJAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKON peakiuy;

e TMPUMEHATH OCHOBHBIC OMEpAIMH MBICIUTEILHON NEATeTbHOCTH — aHalu3 W CUHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMAaTH3allUI0, KJIaCCU(UKAIMIO, BBISBICHUE MNPUUYMHHO-CICICTBEHHBIX CBSI3€H — JJIsi WM3Y4YEHUS CBOMCTB
BCIIECTB M XUMHMUYECKHUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS — HaOJIoJCHUEe, H3MEpEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaIbHbIA U MBICIICHHBIN );

e CJIENOBATh MpaBUJIAM MOJIb30BAHUS XUMHUYECKOW MOCYA0N U JIA0OpaTOPHBIM 000PYIOBAaHUEM, a TAKKE MpPaBUIIAM
oOpaleHusi C BEIIeCTBAMH B COOTBETCTBHU C HWHCTPYKIIUSMH IO BBITIOJHEHUIO J1a00PAaTOPHBIX XHUMHUYECKUX
OIBITOB MO TMOJYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPO/a W KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMPEIEIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U TPOBOAUTH XUMHUYECKUE
AKCHEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IWIEJIOUEH W KHUCIOT C TOMOIIBIO HWHIUKATOPOB (JIAKMYC,
benondranenH, METUIOPAHXK U IPYTHUE).

K koHiy 00ydeHus B 9 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh C(HOPMUPOBAHHOCTH

y 00y4aromuxcsi yMEHHI:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMWYECKUX TMOHSTHI: XUMHYECKHH 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTh, DJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCICHUS,
XAMHUYECKas PEaKIns, XUMHUYECKas CBSA3b, TEINIOBOM A(PQPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOP,
AIEKTPOJUTHI, HEIIEKTPOIUTHI, DJICKTPOIUTHUECKAs IUCCOILMAIINS, pPEaKIMd HOHHOTO OOMEHa, KaTallu3arop,
XHMHUYECKOC PaBHOBECHE, OOpaTHMbIe M HEOOpAaTUMBIC PEAKIIMH, OKUCIHTEIHLHO-BOCCTAHOBHUTEIBHBIC PEAKIINH,
OKHUCJIUTETTh, BOCCTAHOBUTEb, OKHUCJIICHHE M BOCCTAaHOBJICHHUE, AJUIOTPOIHUS, aM(pOTEPHOCTh, XUMHUYECKasi CBS3b
(KOBaJICHTHAs, MOHHAs, METaJUIMYECKasi), KpUCTAUTMYECKas PEI€TKa, KOppPO3us METaIOB, CIUIABBI, CKOPOCTH
XUMHYECKOHN peakinu, mpeaenbHo nonyctumas kormnentpamus [1JIK BemecTa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATUH W TPUMEHSTh OTH TOHSATHS TMPU OMHCAHUHU
BEIIECTB U UX MPEBPAICHHU;

HCITOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTABIICHUS (DOPMYII BENIECTB U YPAaBHCHUM XUMHUUYECKHUX PEaKITUH;
OTIPEACIATh BAJICHTHOCTh M CTCIICHb OKWCIICHUS XHMMHYECKHUX JJIEMEHTOB B COCAWHEHUSAX PA3IMYHOTO COCTaBa,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEAMHEHUN 1Mo ¢GopMyliaM, BHJ XUMHUYECKOH CBS3H
(KOBaJICHTHAsI, MOHHAS, METAJUIMYECKas ) B HCOPTAHUUECKUX COSIMHEHUSX, 3apsij] HOHA 110 XUMUIECKOH (popmyie,
XapakTep cpeiabl B BOAHBIX pAcTBOpPaX HEOPraHUYECKHX COCAUHEHUW, THUI KPUCTALIUYECKON pPEImETKH
KOHKPETHOTO BEIIECTBA;

packpbeiBaTh cMbICT [lepuonnueckoro 3akona [[. . MenneneeBa u 1eMOHCTPUPOBATh €T0 MOHUMAHUE: OMHUCHIBAThH
U XapakTepu3oBaTh TabimuHyto ¢opmy [lepronnueckoil CHCTEMbI XUMHUYECKHX DJIEMEHTOB: pa3nuvarTh MOHSTHUS
«rnaBHasg noarpynmna (A-rpynma)» u «moOouHas mnoarpymnmna (b-rpynma)», manple u OOJbIIME TEPUOIHI,
COOTHOCHTHh OOO3HAYEHUS, KOTOPhIE MMEIOTCS B TMEPHUOIWYECKON TaOJMIle, ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUS aTOMOB XMMHUYECKHIX JIEMEHTOB (COCTaB | 3apsi siApa, 00IIee YMCIIO JICKTPOHOB B PACIpe/ie]ICHHE X
MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB JJIEMEHTOB M HUX
COCIMHEHUH B MpeAeiaX MaJIbIX MIEPUOI0B U TJIABHBIX MOATPYIII C YIETOM CTPOCHHUS X aTOMOB;
KJIAaCCU(UIIUPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMHUYECKHE peakiuu (M0 YHUCIy M
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEILUIOBOMY A(PQEKTy, MO HM3MEHEHUIO CTEICHEH OKHCICHUS
XUMHUYECKUX JJIEMECHTOB);



XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U ClEHU(UIECKUE XUMUYECKUE CBOWCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB,
NOJTBEPKIasi ONHMCAHUE MPUMEPAMU MOJEKYJISPHBIX U HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKIuii;

COCTaBJISITh YPaBHEHUS 3JEKTPOIUTHUECKON TUCCOLMALMU KHUCIIOT, IIeJI04Ye U COJied, MOJIHbIE U COKpAaIlEHHbIE
yYpaBHEHUsSI PEaKIMii MOHHOTO OOMEHa, YpaBHEHMS pPEaKlUi, TMOATBEPKAAIONINX CYIIECTBOBAHNE T€HETUYECKOU
CBSI3U MEX/1y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO
OaslaHca 3TUX peaKIuii;

MPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTU NMPOTEKAHUS XUMUYECKUX
MPEBpAILICHU B Pa3IMYHbBIX YCIOBUSX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIONIO XUMHUYECKOTO
ayieMeHTa 1o GopMyJsie COSTUHEHUS, MAaCCOBYIO OO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUEThI 10 YPaBHEHUIO
XUMHUYECKOHN peakluu;

COOJIIO/IaTh TIPaBUJIa TMOJIH30BAHMS XUMUYECKOW MOCYHON M 1abopaTOpHBIM OOOPYAOBAHUEM, a TAKXKE IMpaBHIIA
oOpalleHus] ¢ BEUIECTBAMHU B COOTBETCTBHUM C HHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1a0OpATOPHBIX XUMHYECKUX
OIBITOB MO MOJYYEHHUIO U COOUpPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKUCIIOro rasa);

MIPOBOJIUTH PEAKIINH, MOATBEPXKIAIONINE KAaUYEeCTBEHHBIA COCTaB PAa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM
nyTéM XJopua-, OpomMua-, MOIWI-, KapOoHat-, ¢ocdar-, CUIMKAT-, CyibdaT-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHMUS U MIOHBI U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
NPUMEHATH OCHOBHBIE OIEpAIlMM MBICIUTEIBHON NEeATENbHOCTH — aHAIW3 U CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEeMaTH3allMI0, BBISIBICHHE IPUUUHHO-CIECTBEHHBIX CBSI3€H — /Il U3yYEHUsI CBOMCTB BEIIECTB U XUMUYECKHUX
pEaKIIfii, eCTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUSI — HAOIIOJIEHUE, U3MEpPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT
(peanbHbBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

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 €CTEeCTBO3HAHMS 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 Bognopon. [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 IIO ITPOI'PAMME 68



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

HNOYPOYHOE 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
[Tpaktrueckas 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) XUMUYECKUX 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
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https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https:/m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCHTENIBbHAsI MOJIEKYJISIpHAs Macca https://m.edso0.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT' O 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
Brruucnenus konmuecTsa, Macchbl
17 BEILIECTBA 10 YPABHEHUAM XUMUUYECKUX 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
cHCTeMaTu3alus 3HAaHUH
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
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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 CriocoObl IOJIy4eHHsI 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 ocHoBaHwuii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTens. HachineHHubie
37 u HI;HacmpeHHHI; ACTBOPBI MH:ICCOBaH bubmmorexa IIOK
= p P https://m.edsoo.ru/ff0d5b40
JIOJIsI BEI[ECTBA B PaCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
«IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
38 .. . N
OIpeeNEHHON MacCOBOM J0JIel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIacCupUKaims, 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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https://m.edsoo.ru/ff0d5b40
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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 O000611IeHNE U CHCTEMATH3AIINS 3HAHUH

m H 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
/ Beepoccuiickas mpoBepouHasi paboTa
60 DNEKTPOOTPHUIIATEIHHOCTh ATOMOB bubmmorexa [IOK
XUMUYECKUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honmas xiMirieciast cossp https://m.edsoo.ru/00adac34
62 KoBasieHTHas MossipHas XUMHYECKast 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
cUCTEMAaTHU3allU 3HAaHUH 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 teme

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

6 Knaccuukanus XumMmmuaeckux 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;pCj;II;II::I{ﬂe u Zlna6me 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
XUMHUYECKHUE PEAKIMHU 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 MOTYYEHUS CEPHON KUCIIOTHI. 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 «[Tonyuenne aMMuaka, U3y4eHHe ero brbmorexa [TOK
. v > 3YH 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 KapOoHaT- 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 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 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
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O61ue criocoObl MoNTy4eHus
MetajuioB. CruiaBel. BerauciieHus mo

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 Baxuelimue coequHeHns KaabIus bubmorexa HOK
e H 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 1

cUCTEMATHU3alMA 3HAHUN

bu6moreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 !

MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA30OBATEJIbHOM INPOT'PAMMBbBI

8 KIIACC
Kon . .
IIpoBepsiemble mpeaMeTHbIE Pe3yJbTATHI 0CBOEHHUsI 0CHOBHOIT 00pa30BaTeIbHOI MPOrpaMMBbI OCHOBHOT'O
YIPOBEPHEMOTO 00u1ero oopa3oBaHus
pe3yabTara
1 I1o Teme: ((HepBOHaLIaJ'II)HBIe XUMHUUYCCKHUEC ITOHATUSA»
PacCKpBIBATH CMBICII OCHOBHBIX XMMHUYECKUX MOHSITUN: aTOM, MOJIEKYJIa, XAMHUYECKHI 3JIEMEHT, IPOCTOE BEIECTBO,
CIIOXKHOE BEIIECTBO, CMeCh (OJJHOPOAHAS U HEOJHOPO/IHAs ), BAIGCHTHOCTh, OTHOCUTEIIbHASI ATOMHAsI U MOJICKYJISIpHAs
11 Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JIOJII XUMHUYECKOrO 3JIEMEHTa B COCIUHCHHH,
' MOJISIpDHBIA 00BEM, XUMHUYECKAsl PeaKLysl, KIacCU(PUKALMS PEaKIMil: peakui COCIUHEHUSI, PEAKLIUU Pa3JIOKEHHUs,
peaKIMK 3aMEIICHUs, PeaKIIMi OOMEHA, 3K30- M 3HJIOTEPMHUYCCKHE PEAKINH, TEIUIOBON 3PPEKT peaKiiu, pacTBop,
MaccoBas J0Jis1 BeniecTBa (IIPOICHTHASI KOHIIEHTPAIUsI) B paCTBOPE
1.2 HITIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XUMHNYCCKUX HOHATHH U MNPUMCHSATH 3TH IOHATUSA IIPU OIIMCAaHHUU BCILICCTB



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

1 UX MpPEBpaIeHU N

1.3 UCMOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUs (DOPMYJI BELIECTB M YPaBHEHUN XUMUYECKUX peakLuit

14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO y4EHUS,
' 3aKoHa ABOrajzipo

1.5 OIPEIENsATh BAICHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COSTUHEHUAX

16 KJIacCU(UIIMPOBATh XMMHUECKHE PeaKIMU (TI0 YUCTY U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
' >dpdexry)

1.7 BBIYHUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB

1.8 BBIYHCIIATh MaCCOBYIO JTOJIIO XMMHUYECKOI'0 JIEMEHTa 1o (hopMyIie coenHeHus,

1.9 BBIYUCIISITh MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 MIPUMEHATh €CTECTBEHHOHAYYHbIE€ METOJbl IO3HAHUSI — HAOJIOJEHUE, U3MEPEHHE, MOJEIUPOBAHUE, IKCIIEPUMEHT
' (peasbHBIi U MBICIIEHHBIH)
2 [To Teme: «BaxHelne NpeICcTaBUTENI HEOPraHNYECKUX BELIECTBY

2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHATUIN: OKCHJI, KHCIIO0Ta, OCHOBAHHUE, COJIb

2.2 OTIpeNeNsATh MPUHAAICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIacCy COeIMHEHUH Mo Gpopmynam

2.3 KJIaCCU (PUIIMPOBATh HEOPraHUYECKHUE BEIIECTBA

24 XapaKTepHU30BaTh (ONUCHIBATh) O0IME XUMUYECKIE CBOMCTBA BEILECTB Pa3JIN4HbIX KJIACCOB, OATBEPKasi ONMCaHUE
' IIpUMepaMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIMX XUMUUYECKUX PEAKIUI

25 IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX KAUE€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH MPOTEKAHUS
' XUMHUYECKUX MPEBPAILEHUI B pa3JIMUHbIX yCIOBUIX

25 CIIeZIOBATh IPaBWJIAM TOJB30BAHUS XUMHUYECKOW MOCYION M JabopaTOpHBIM O0OPYAOBaHHEM, a TAKXKE MPaBHIIAM

06paH_[eHI/I$I C BCHICCTBAMU B COOTBCTCTBUU C MHCTPYKIUSAMU IO BBIITOJHCHUIO Ha60paTOpHLIX XHUMHYCCKHUX OIIBITOB




M0 TONYYEHHIO M COOMpaHHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KUCJIOPOAA), MPUTOTOBJIEHUIO PACTBOPOB C
onpeaenEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEMIECTBA, TJIAHUPOBATh U MPOBOJIUTH XUMMUUYECKHE KCIEPUMEH ThI

10 PacIO3HABAHHIO PACTBOPOB IMIETOYEH M KHCIOT C MOMOIIBI0 MHAUKATOPOB (TakMyc, (heHoN(TanenH, METHIOpaHK

¥ JipyrHe)

2.7 MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakiuu
3 ITo Teme: «llepmomnueckuint 3akoH u llepmoamueckass cucrema xumuueckux snemeHtoB JI. M. Menneneesa.
Ctpoenne aToMOB. XuMu4ecKkas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKITII
pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHIH: sIAPO aToma, 3JEKTPOHHBINA €Ol aToMa, aTOMHas OpOHUTAlIb,
3.1 paauyc aToMa, XUMHYECKasl CBS3b, MOJSPHAsl U HENOJIApHAs KOBAJIEHTHAs CBS3b, 3JIEKTPOOTPULATENbHOCTb, MOHHAS
CBSA3b, MOH, KATHOH, AHUOH, CTENI€Hb OKUCIICHUS
3.2 KJIACCU (PUIIMPOBATH XUMUYECKUE DJIIEMEHTBI
33 OIMCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy [lepuoauueckoil cHCTEMbl XMMHUECKHX SJIEMEHTOB: Pa3inyaTh
' MOHATHUS «TJaBHAs MoArpymmna (Arpymnmna)» u «mobodnas noarpymnna (brpymnma)y», «manbie» u «00IbIIN e MePUOIbI
34 packpbiBaTh cMmbica [lepuonnueckoro 3akoHa J[.MI. MeHneneeBa: A€MOHCTpUPOBATh MOHMMAaHUE MEPUOAMYECKON
' 3aBUCHUMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB OT MX MOJIOKEHUSA B Ilepuoanueckoi cucreme
COOTHOCHTH 0003HauYEHHUsI, KOTOpble UMEIOTCS B Tabmuie «lleprogudeckasi cuctemMa XUMHYECKUX djemMeHToB J[.H.
3.5 MeHeneeBa» ¢ YHCIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sapa,
o0111ee YK CII0 SJIEKTPOHOB M PACIIPEIEIIEHHUE UX O AJIEKTPOHHBIM CIIOSIM)
3.6 OIpeNeNsaTh CTENEHb OKMCIIEHUS 3JIEMEHTOB B OMHAPHBIX COSTUHEHHIX
3.7 OTIPEACIISITh BUJ XUMUYECKON CBS3U (KOBaJIEHTHAsI M HOHHAS) B HEOPTAaHUYECKUX COCIUHEHUSIX




9 KUIIACC

Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOCHHUSI 0CHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl 0CHOBHOIO
MPOBEPSIEMOT0
001ero oopasoBanus
pe3yabTrara
1 ITo Teme: «BemecTBo U XUMUYECKAs] PEAKLIHS»
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MMOHSATUI: PACTBOP, JIEKTPOIUTHI, HEIJIEKTPOJIUTHI, JIEKTPOIATHIECKAS
JIUCCOLIMAITUS, PEAKIIMH HOHHOTO OOMEHa, KaTajlu3aTop, XMMUYECKOE paBHOBECcHE, OOpaTUMbIE U HeOoOpaTUMBbIE
1.1 peakuuy, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIMU, OKHUCIWTENIb, BOCCTAHOBUTENb, OKHCIECHUE U
BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTb, XHMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAS, MeETaJUIMYecKas),
KpUCTaJIIMYecKas pemérka, CrjiaBbl, CKOPOCTh XMMUYECKON peakiinu
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX IMOHATHH W MPUMEHATh ATH TOHATHS TPU ONHCAHUU
' BEILIECTB U UX MPEBPALLECHUN
13 COCTaBJISITb YPAaBHEHUS AJIEKTPOIUTHYECKON IHCCOLMALMKM KHCIIOT, IIEJIOYEed M COJIEH, MOJIHbIE M COKpAIEHHbIE
' yYpaBHEHHS peaKuii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUN MOCPEACTBOM COCTaBJICHUS 3JEKTPOHHOTO
' OaylaHca ATUX PEaKIIHH
15 MPOBOAUTH PACUYETHI O YPABHEHUIO XUMUUECKON peaKIuu
2 ITo Temam: «HemeTamiel 1 BX COSAMHEHUS» H « MeETalIbl 1 UX COCIMHCHUS
XapaKTepru30BaTh (OMUCHIBATh) OOIIME M CIeNU(PUUIECKHEe XMMHYECKHE CBOMCTBA MPOCTBHIX M CIIOXHBIX BEIIECTB,
2.1 MOATBEPXKAAsl OINMUCAHUE NPUMEPAMHU MOJICKYJSIPHBIX W HMOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKUX
peakuui
2.2 COCTaBJISITb YPaBHEHUS PEAKIUH, MOATBEPKIAOIIUX CYIIECTBOBAHUE T'C€HETUYECKOW CBA3M MEXKIY BEIIECTBAMHU




Pa3IM4YHbIX KJIAaCCOB

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHUCHMOCTH OT HUX CTPOCHHUSA, BO3MOXHOCTU IPOTCKAHUA XUMHYCCKUX

23 MIPEBPAIICHUN B PA3IMYHBIX YCIOBHIX
CIIEZIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOW TOCYAO0H M J1a0OpaTOPHBIM O0OpYTOBAaHUEM, a TAKKE IMPaBUIIAM
24 OOpaIlleHus C BEIICCTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMH TI0 BBITIOJIHEHHUIO TA0OPATOPHBIX XMMHUYECKHX OIBITOB
0 TIOJYYCHHUIO ¥ COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a)
MPOBOJAUTH PEAKIUH, MOATBEP)KIAIONIME KAaUeCTBEHHBII COCTAaB PA3MYHBIX BEIIECTB: PACIHO3HABATh OIBITHBIM
25 myTéM XJIOpUI-, OpoMHI, HOAKI, KapOOHAT, pocdaT, CHITUKAT, CybdaT, THAPOKCHANOHBI, KATHOHBI AMMOHHSI, HOHBI
M3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB
3 ITo Teme: «XuUMHUS U OKpY’KarOIas cpeaar»
3.1 PacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux nousatuit: [1/IK BemecTBa; Koppo3usi MeTaljioB
MPUMEHSTh OCHOBHBIC OIEPAlMU MBICIIUTEIBHON JEATEIBPHOCTH — aHalli3 M CHHTE3, CpaBHEHHUE, 0000IIeHwUe,
39 CHCTEMAaTH3aIUI0, BBISIBJICHHE TPUYHHHO-CIICACTBCHHBIX CBSI3€H — JUIS M3yUYEHUS CBOMCTB BEHISCTB M XUMHUYCCKHX

peaKuHﬁ; CCTCCTBCHHOHAYYHbIC MCTOABI ITO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHHUEC, MOACINPOBAHUC, DKCIICPUMCHT

(peanbHBIA U MBICTICHHBIH )




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHMUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHON
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUA

Kona
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TpeOOBAHMA K NPeIMETHBIM pe3yibTaTaM
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/JIbHOM
NMPorpaMMbl OCHOBHOT0 001ero oopazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABAaEMOCTH SIBJICHMM MpPUPOJbI, NOHMMaHHE OOBEKTUBHOM
3HAYMMOCTU OCHOB XMMMUYECKOH HAyKH Kak 00JIaCTM COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl U NPaKTUYECKOU
JeATeIbHOCTH 4YeJIOBeKa B YCJIOBUSX COBPEMEHHOIo OOIIeCTBa;

IIOHUMAHHUEC MECTa XUMHU CPCIU APYTUX €CTCCTBCHHLIX HAYK

1.2

0 HAayY4YHBIX MCTOAAaxX IMO3HAHHA, B TOM YHCJIC DKCIICPUMCHTAJIbHBIX U
TCOPECTUUCCKUX MCTOAAaX HCCICAOBAHHA BCIICCTB MU  HU3YUCHUA
XUMHUYCCKHUX peaxunﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JIIsL

00BSICHEHUS CTPOCHU aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHoHATHHON eATeIbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTIIKCHHSIX
XMUMHYECKON HAyKH, YTO IMO3BOJIUT OOYYAIONMMCS pacCMaTpHBaTh
XUMHIO Kak chepy cBoeit Oyayiieii mpodheccnoHanbHON 1eSTeTbHOCTH
U c/efaTh OCO3HAHHBIA BHIOOP XMMHHM KakK MPOQGHIBHOTO MpeaMeTa

MIpH NIEPEX0/I€ HAa YPOBEHb CPEAHEr0 001Iero 00pa3oBaHus

Brnagenue cucremMol XHUMHMYECKHX 3HAHUU U YMCHUC TMPHUMCHATDb

CUCTCEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

BAXKHEUIINE XUMHWYECKUE IIOHATUS. XUMHYECKUU 3JICMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOAHOPOJHAsA CMCCb, OTHOCHUTCIIbHBIC AaTOMHas MW MOJICKYJLIpHAA
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, CONb (CpemHsisi), XUMUYECKas
p€akuuA, pCaKuuHu COCAUHCHUA, PCAKIUU PA3JIOKCHHUA, PCAKIINU

3aMEUICHNUs, peakuu OOMEeHa, TeIIOBOM 3((eKT peakiuu, 3K30- U




SHAOTEPMHUUYECKHE PEAKLMH, PACTBOpP, MaccoBas [0Sl XUMHUYECKOIO
2JIEMEHTA B COEIMHEHUU, MACcCOBasl 10JI1 U ITPOLIEHTHAsI KOHLIEHTpALUs
BEILIECTBA B PaCTBOPE, AAPO aTOMA, JJIEKTPOHHBIH CIION aTOMa, aTOMHas
opOuTanb, paguyc aTroMa, BaJEHTHOCTb, CTEINEHb OKUCIICHHMS,
XUMHUYECKasi CBS3b, dJIEKTPOOTPULIATEIBHOCTD, MOSIPHAS U HETIOJApHAs
KOBAJICHTHAs]  CBA3b, MOHHAs  CBS3b, METAJUIMYECKas  CBS3b,
KpUCTaJLIMuecKass pewmeérka (aToMHasi, MOHHAs, MeTauIn4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, IEKTPOJUT U HEIJIEKTPOJIHUT,
DNIEKTPOIUTHYECKAs ~ JAMCCOIMALINS, pEaKIMH HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIE ~ DPEAKIMHM,  OKHUCIUTEIbL U
BOCCTAHOBUTENIb, OKHUCJIEHUE W  BOCCTAHOBJIECHUE, DJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTHUMbIE pEaKluu,
CKOpOCTb XMMMYECKOM peakumu, kKarammsartop, IIJK, xkopposus

MCTaJIJIOB, CILJIABbI

2.2

OCHOBOIOJIaraloIllie 3aKOHbl XHMMHUHU: 3aKOH COXPAaHEHHs Macchl,
nepuogudeckuii 3akoH JI.MI. MenneneeBa, 3aKOH IIOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajpo

2.3

TEOPUU XUMUH: ATOMHO-MOJIEKYJIIPHAS Teopus, Teopus

3H€KTp0JIHTI/ILIeCK0ﬁ JUucconruanmuu

Brnanenue ocHOBaMM XMMHUUYECKOW IPaMOTHOCTH, BKJIFOUYAIOIIICH:

3.1

YMEHHE TTPABUIILHO HCIIOIb30BATh U3YUCHHBIE BEIICCTBA U MATEPUATIBI
(B TOM dYHCIEe MHUHEpaIbHBIC YIOOpPEHHsS, METaIbl W CILIABHI,
OPOAYKTHl TEPEepadOTKU MPUPOJHBIX HCTOYHHKOB YTIJIEBOJOPOIOB
(yrns, mpupoaHOro rasa, HeTH) B OBITY, CEITLCKOM XO3SCTBE, Ha
NPOU3BOJICTBE W IMOHMMAHUE 3HAYCHHUs >KUPOB, OEJKOB, YIJIEBOIOB
JUIsl OpraHMU3Ma YeJIOBEeKa; YMEHHE TPOrHO3UPOBATh BIIUSHUE BELICCTB

U XUMHUYCCKUX MPOLCCCOB HAa OPraHu3M 4YCJIOBCKA M OKPYXKAIOMIYIO

HIPUPOJHYIO Cpeny

3.2

YMCHHUC HUHTCIPUPOBATH XHUMHYCCKHUE 3HAHUA CO 3HAHHAMU APYTUX

y4eOHBIX IPEAMETOB

3.3

HAJIMYUE OMbITa PabOTHI C PAa3NUYHBIMU MCTOYHUKAMU HH(OpPMaLUU
no XUMHM (HayyHas M HAy4YHO-TIOMYJSIpHAsl JHUTEpaTypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaI_[I/IIO O BCIOICCTBAX, HUX

IPEBPAIICHUAX W NPAKTHYECKOM IPUMEHEHUH U YMEHHE




HCIIOJIh30BaTh €€ JJIs peuICHUs y‘IC6HO'H03HaBaTCHLHBIX 3aJa4

BJ'IaZ[eHI/IC OCHOBaMH ITOHSITUHHOI'O armnaparta ¥ CHUMBOJIMYECKOI'O

A3bIKa XUMHUHU JJI9 COCTaBJICHUA CbOpMy.]'I HCOPraHN4YCCKUX BEUICCTB,

4 ypaBHEHHM  XUMHYECKMX  pEaKlIMUH; OCHOBAMH  XHMHUYECKOMU
HoMeHkIaTypsl (IlUPAC u TpuBHanbsHoif)
YMmeHue oOBSCHATH CBS3b MOJIOKEHUs 3jeMmeHTa B [lepromuueckoit
CUCTEME C YHUCJOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB

5) XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3aps] sapa, oOlIee YHCIIo
DJIEKTPOHOB), PACIPEAEIEHUEM JJIEKTPOHOB 110 SHEPreTHYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NMEPUOJIOB, KAJIUS U KAJIbLIUS
IIpencraBnenne 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paauyc aToma, 3JIEKTPOOTPHULIATEILHOCTS),

6 OPOCTBIX M CJOXKHBIX BELIECTB OT IIOJIOKEHHUSI 3JEMEHTOB B
[lepuonuueckoit cucreme (B Malblx Mepuojax U TJIABHBIX
NOJArPYNIax) U 3JIEKTPOHHOI'O CTPOSHUS aTOMa

7 YMeHue kiiaccu pUIMpoBaTh:

7.1 XUMUYECKHUE FJIEMEHTBI

7.2 HEOpraHW4EeCKUe BEIEeCTBA

7.3 XUMUYECKHE peaKIuu

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTb M CTEMEHb OKHUCIEHHUS XMMHUYECKHUX SJIEMEHTOB, 3apsij

' HOHA

8.9 BHUJI XUMHUYECKOM CBSI3M M TUI KPUCTANIMYECKOH CTPYKTYpbl B

' COEJIMHEHHUSX

8.3 XapakTep Cpesbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHne xapakTepru3oBaTh GU3NUECKUE U XMMHYECKHE CBOICTBA:
MPOCTHIX BEHIECTB (KHUCJIOPOJ, O030H, BOAOpPOA, Tpadur, ammas,

9.1 KpeMHHuH, a30T, Gochop, cepa, XJIOp, HATPUH, KaaWi, MarHuu,
KaJIbITMH, QJIFOMUHHH, JKeJ1e30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIE€ HMX BOJHBIX pacTBOpPoB (BOJA,

g2 aMMHAK, XJIOPOBOJIOPOA, CEPOBOAOPOJN, OKCHUABI U THAPOKCHUIBI

metaioB |-l1A rpynmn, amomunus, menu (1), nunka, xeneza (Il u

I11), okcunsr yraepona (Il u 1V), kpemuus (1V), azota u dpocdopa (I11




u V), cepet (IV u VI), ceprucras, cepHas, a30THCTas, a30THas,

docdopHas, yrojapHas, KpeMHHUEBAs KUCIOTAa U UX COJIH)

MPOTHO3UPOBaTh M  XapaKTepHU30BaThb CBOMCTBA  BEUIECTB B

3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, NIPHUMCHCHHUC BCHICCTB B

33 3aBUCHMOCTH OT UX CBOMCTB, BOBMOXKHOCTh MPOTEKAHMS XHMHUECKUX
MPEBPAIICHUN B Pa3IMYHBIX YCIOBHIX
10 YMeHHe CoCTaBIsITh MOJIEKYJIIPHBIC U MOHHBIC YPAaBHCHHS PEAKIIHiA, B
TOM YHCJIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKITUN
103 WUTIOCTPUPYIOIIUX ~XMMHUYECKUE CBOWCTBA HW3YYCHHBIX KJIACCOB
' (Tpymnm) HeOpraHM4EeCKHUX BEIIECTB
104 MOJITBEPIKAAFOIIMX TeHETHYECKYIO B3aMMOCBSI3b MEXKy HUMHU
11 YMeHHe BBIYUCIATD (MIPOBOINUTH PACYETHI):
111 OTHOCHUTETFHYI0O MOJIIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTa B COCTUHEHHUH
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XHMHUYECKUX pEAKIHAd WU HaXOTUTh KOJHYECTBO
' BEIIECTBA, 00hEM M MACCy pPeareHTOB MJIM MPOJTYKTOB PEaKIuu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro To3HaHus  (HaOuroneHue,
121 U3MEpEHUE, IKCIEPUMEHT, MOJICIMPOBAHNUE) TIPH NU3YICHUH BEIIECTB U
' XAMHYECKUX SIBIICHHUH; yMeHHe CcQOopMyIupoBath MmpodiieMy U
PEAJIOKHUTD ITyTH €€ PeIIeHHS
122 Oe3onacHOM pabOTBl C XUMHUYECKUMHU BEIIECTBAMU, XHMHYECKOM
' MOCYZI0M 1 TAOOpaTOPHBIM 000PYIOBAaHUEM
npaBuIamMu 0€30MMacHOr0 OOpaIlleHUsl C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEHCBHOM JKU3HU, MTPAaBUJIAMH TIOBEJCHUS B IEIIAX COCPEKCHHUSI
123 37I0pOBbSl M OKpPY’)KaIOIIEW NPUPOIHOW Cpeabl; MOHUMAHUE Bpeaa
' (omacHOCTH) BO3AEWCTBUS Ha KUBBIE OPraHU3MBI ONpPENETEHHBIX
BEIIECTB, CIIOCOOOB YMEHBINEHUS U TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBHUS
13 Hannune mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS




CICAYIOMUX XUMHUYCCKHUX SKCIICPUMCHTOB:

131

U3y4EHHUE U onucaHue GU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMJICHUE
¢  (usMyeckUMH W XUMHYECKUMH  SIBJICHHUSMH;  OIBITHI,

WJUTIO CTPUPYIOLLIKE IPU3HAKU IPOTEKAHUSA XUMHUECKUX PEAKLIMI

13.2

M3YyYCHHUE CIIOCOOOB pa3/ieleHns cMeceil

13.3

IMMOJIY4YCHUEC KHCIOpPpOAa W H3YUYCHUE Cro CBOﬁCTB; IMOJIYy4YCHHUEC
BOOOpOAa U U3YUCHUC CTO CBOﬁCTB; MMOJIYYCHUC YIJICKUCIIOIO ra3a "

HN3YUYCHHC €TI0 CBOﬁCTB; MMOJIY4YCHUC aMMHUAKa U U3YICHUC CT'O CBOMCTB

134

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJIeH

paCTBopéHHOFO BCUICCTBA

135

IPUMEHEHUE WHUKATOPOB (maxmyca, METHJIOpaHKa u
denondTanenna) I OMpeNeNeHUss XapakTepa cpeldbl B pacTBopax

KHUCIOT U ILIeI04YeH

13.6

HCCIEIOBAHUE M  OINWCAaHUE CBOMCTB HEOPraHMYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3y4EHHE B3aUMOJECUCTBUSL KUCIOT C METallaMH,
OKCHJIaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJIyYUeHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOr0 MeTajula JpyrMM U3  pacTBOpa  COJIH;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB ATIOMUHUS H

IIAHKA

13.7

PCHICHUC JKCIICPUMCHTAJIbHBIX 3a/[a41 IO TEMaM: «OCHOBHEBIE KJIaCChI
HCOPraHUYCCKUX COCHHHCHHﬁ)); <<9J'ICKTpO.]'H/ITI/ILIeCKa$I
AUCCOoraLus, «BaxHelmue HeMeTamnbl M HX COCAUHCHUA,

«BaxxHei1me MeTaJuIbl U UX COEAUHEHUI»

13.8

XUMHUYECKAE  OKCIEPUMEHTBI,  HIUTIOCTPHPYIOIIUE  MPU3HAKH
NPOTEKaHUsI PEaKlUid MOHHOINO OOMEHA; KaueCTBEHHBIC PEaKIUU Ha
INPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HMOHBL XJIOPHI-, OPOMHI-,
wonun-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-AHUOHBHI,
TUIPOKCH]I-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJblUs, alOMUAHUS,

Kenesa (2+) u xkenesa (3+), menu (2+), HMHKA

14

VYMenue:

141

MNpEACTAaBJIATE PE3YIbTATBl OKCIICPUMCHTA B Q)opMe BBIBO OB,
J0Ka3aTcibCTB, Fp&(i)I/IKOB u Ta6HI/IH U BBIABJIATE OMIIHUPHUYCCKUC

3aKOHOMCPHOCTHU




14.2

yCTaHABIMBATh CBS3U MEXYy peaTbHO HAOII01aeMbIMH XUMUYECKIMHU
ABJICHUSIMU U IIPOLIECCAMHU, IPOUCXOIAILMMHU B MaKpO- U MUKPOMHUDE,

00BSACHATH MPUYUHBI MHOT'000Pa3us BEIICCTB




HEPEYEHbDb 2JIEMEHTOB COAEPXAHUA, ITPOBEPSAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 IlepBoHauanbHbIE XUMUYECKHE TOHATHS
1.1 Yucteie BemecTBa U cMecu. CriocoObI pa3iesieHus cMecei
19 ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE 3JIeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' [IpocTeie U Cl0KHBIE BEIIECTBA.
13 Xumuueckast popmyna. BameHTHOCTP aTOMOB XUMHUYECKHX 3JIeMEHTOB. CTeneHb
' OKHUCJICHUS
3aK0H TOCTOSHCTBAa cocTraBa BemiectB. (OTHoOcUTEIbHAs aTOMHAs Macca.
1.4 OtHocuTeNbHAas MOJIEKYJIsIpHas Macca. MaccoBas J0Ji1 XMMHUYECKOTO 3JI€MEHTa B
COEIUHCHUH
L5 KomuuectBo BemectBa. Monb. Momsipuas Macca. MounsipHblii 00BEM  Ta30B.
' BzaumMocBs3b KOMUUYECTBA, MACCHI U YU CHA CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 OuU3NYECKUEe U XUMUYECKHE SIBICHUA. XUMHUUYECKas peakiusi U €€ NpU3HaKU. 3aKOH
' COXpPaHEHMSI MACChl BEUIECTB. XUMUYECKUE YPABHEHUS
[lepnonnuecknii 3akoH u Ilepuonnueckas cucrtema XUMHUYECKHX 3y1eMeHTOB J[.1.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. Ilepmomnueckas crucrema XUMHYECKHUX 3ieMeHToB JI.I.
2.1 MenneneeBa. Ilepumonbl u rpynnbl. PU3MUYECKUH CMBICH TMOPSAIKOBOTO HOMEpA,
HOMEpPOB MEepUOJia U TPYIIBI JIEMEHTA
Crpoenue atomoB. CoctaB atoMmHbiX sijgep. M3ortombl. Dnektponsl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J0YeK aTOMOB TeEpBbIX 20  XUMHYECKHX 3JIEMEHTOB
ITepuonnueckon cucremsl JI.11. MeHnneneesa
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XMMHUUYECKHUX D3JIEMEHTOB IEPBBIX TPEX
23 NepUOJOB, Kaiuus, Kalblus (paamyca aToOMOB, AJIEKTPOOTPHUIATEIBLHOCTH,
' METAJUVIMYECKUX U HEMETAJNTMYECKUX CBOMCTB) U UX COCAUHEHUN B COOTBETCTBUU C
MOJIO’KEHUEM AJIEMEHTOB B [lepnoanueckoi cucTeMe u CTpOEHUEM UX AaTOMOB
3 CtpocHue BelecTBa
Xumudeckass  cBsi3b. KoBasieHTHast  (mMojsipHass W HEMOJSIpHAsi)  CBA3b.
3.1 DIIEKTPOOTPHUIIATEIIBHOCTh XHUMHUYECKUX 3JIEMEHTOB. Honnas CBSI3b.
MerTannnueckas CBSI3b
3.9 Tunel KpuUCTAUIMYECKUX  pemETOK  (aTOMHas, HOHHAsA, MeTaJUTn4yecKas),

3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOM PEMETKH MU BUAA




XUMUYECKOU CBSI3U

Baxneiimue MMPCACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramnel u  ux

4 coeAnHeHMsI. MeTalibl ¥ UX COSIUHEHUS
Knaccudukanus W HOMEHKIATypa HEOPraHUYECKHX COCIWHEHHWI: OKCHIOB
(comeoOpa3yrolue: OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U HECOTIe00pas3yIolIue;
41 OCHOBAaHUI (ménoun u HEpacTBOPUMBIE OCHOBaHUS); KHCIIOT
(xucnopoacoaepxkaiye U OECKUCIOPOJHbIE, OJHOOCHOBHBIE U MHOIOOCHOBHBIE);
coJielt (CpeIHUX M KU CIIBIX)
42 dusuveckre U XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIUIOB: BOAOPOAA,
' XJI0pa, KUCJIOpoa, cephl, a3ota, pocdopa, yriaiepoaa, KpeMHUS
dusnyeckre U XMMUUYECKHE CBOICTBA IPOCTHIX BELIECTB -METAJIJIOB: JINTHS, HATPHS,
4.3 KaJlusl, MAarHus W Kajblus, AQJIIOMHHUSA, JKeje3a. OJEKTPOXUMUYECKUH psf
HaIpsHKEeHUM MEeTaJlIoB
W ®duznueckue M XUMUYECKHE CBOICTBAa BOJOPOAHBIX COECIUHEHUM HEMETaJJIOB:
' XJIOPOBOJOPOAA, CEPOBOIOPOJA, aMMHUAaKa
dusnyeckue M XUMHUYECKHE CBOWCTBAa OKCUIOB HemerawioB: cepel (1V, VI),
45 asora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Iloaydenue
OKCHJIOB HEMETAJIIOB
45 Xumudeckue cBoiictBa okcuaoB: mertauioB |A-IIIA rpymm, twaka, memu(ll) u
' xene3a(ll, 11). [Tonyyenne oKCUI0B METAIIOB
XUMHYECcKHe CBOICTBAa OCHOBAHMHW M aM(pOTEPHBIX THJIPOKCHIOB (Ha IMpuMepe
4.7 TUAPOKCHUJIOB aJIFOMUHUSA, jKene3a, IMHKa). [lomyduenne ocHoBaHMN U aMpOTEPHBIX
TUIPOKCHJIOB
OO0mme XUMHYECKHE CBOWCTBA KHCJIOT: XJIOPOBOAOPOIHOM, CEPOBOIAOPOIHOM,
48 CEepHUCTOH, CEepHOH, a30THOH, GochopHOH, KpeMHUEBOH, yroiapbHOW. OcoObie
' XMMHUYECKHME CBOMCTBA KOHLEHTPHUPOBAHHOM CEPHOM M a30THOM  KHCIOT.
[Tony4yenue kuciot
49 OO6mme xuMu4YecKne cBorcTBa cpeaHux comueil. [lomyuenue coneit
410 [lonyuenue, coOupaHue, pacrno3HaBaHWE BOAOPOJA, KHCIOpOJIa, aMMHUAKa,
' YIIEKUCIIOTo Ta3a B 1aboparopuu
411 [lonyuenne ammuaka, CEpHOW M a30THOM KHUCJIOT B MNpPOMBIIUIEHHOCTH. OOmmue
' CrOCOOBI MOTY4YSHHSI METAJIIOB
412 I'eneTnueckas cBsA3b MEXKIY KJIacCaMU HEOPraHUYECKUX COEAMHECHUI
5 XUMHYECKHUE peaKuu
5.1 Knaccupukanus XMMHUECKMX peakUUi MO pa3IMyYHbIM IpHU3HAKaM: 10 YUCIY U




COCTaBy Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY 3(deKTy, 0

H3MEHCHHIO CTCICHEH OKHCICHUS XUMHUYICCKHX DJIECMCHTOB

TennoBoit 3¢pdexkT xumMuueckoil peakuu, TEPMOXUMUUYECKUE ypaBHEHUS. DK30- U

> SHAO0TEpMUYECKHE peakiuu. TepMoXuMuueckue ypaBHeHUs
OKHCIUTENPHOBOCCTAHOBUTENbHBIE peakUuu. OKHUCIUTENH M BOCCTaHOBMTEIH.
5.3 [Ipomeccel  OKHCIEHHS M BOCCTAHOBJICHHUS. DNIeKTPOHHBIH OanmaHc
OKHCIIUTEIbHOBOCCTAHOBUTENIBHON peakuu
54 Teopust 35eKTpoIUTHYECKON Aucconranuu. KaTuoHbl, aHMOHBI. DJIEKTPOJUTHI U
' HE3JIEKTPOJIUTHI. CHIIbHBIE U c1a0ble 3JeKTpoauThl. CTeneHb quccolnanum
&5 Peakumun noHHOrO OOMEHa. YCIOBHUSI NMPOTEKAHHS PEAKIUH HOHHOTO OOMeEHa,
' IIOJIHBbIE M COKPALEHHbIE HOHHBIE YPAaBHEHUS PEAKIIUi
6 XUMHS U OKpY»Karoliasi cpeaa
BemectBa u  MmaTepuasiibl B IOBCEAHEBHOM KM3HM uejoBeka. bezomacHoe
6.1 HCIOJIb30BAaHUE BEILECTB M XUMUYECKUX peakuuil B 1abopatopuu u ObiTy. IlepBas
IIOMOIUIb ITPH XUMUYECKUX 0)KOI'aX U OTPABJICHUAX
XUMHYECKOe 3arps3HEHUE OKpYXKarolled cpeabl (KMCIOTHBIE JOX/IHU, 3arps3HEeHHe
MOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI ero mpemorBpamieHus IlpeaenbHas
6.2 nonyctumasi  kKoHmeHTpanuss Bemects  (IIJIK). Pomp xumMum B peuieHun
9KOJIOTUYECKUX MpobsieM. VYcuiaeHue MapHUKoOBoro dsddekra, paspylieHne
030HOBOI'0 CJ105
[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN B OBITY,
MENIUIMHE, TPOMBIIUIEHHOCTH U CelIbCKOM X03siicTBe. [IpuMeHeHue MeramuioB U
6.3 CIIJIABOB (CTaJIb, YYT'YH, TIOPATIOMUHHMA, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coeauHeHu. [loHsTHE O KOPPO3UU METANIJIOB, OCHOBHBIE CIOCOOBI 3aLIUThI UX OT
KOppO3uu
6.4 [IpuponHble HMCTOYHHKM YIJIEBOAOPOAOB (yrojib, HPUPOIHBIA Tra3, HEPTb),
' MIPOAYKTHI UX IepepaboTKu (0€H3UH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH
[lepBoHauanbHble MOHATHA 00 OPraHMYECKMX BELIECTBAX KAK O COEJUHEHMSIX
65 yriepoja (MeTaH, 3TaH, HTWJIEH, alleTUJIEH, STaHOJI, IVIMIEPUH, YKCyCHasl KHCIIOTa).
' [TonsTE O OMOJIOrMYECKH Ba)KHBIX BEILIECTBAaX: JKUpPax, Oelkax, yrieBoJax — U HX
POJIU B )KU3HU YeJIOBEKA
7 Pacuérsr:
7.1 1o GopMyJaM XUMHYECKUX COCIHCHHM
7.2 Macchl (MaccoBOM) 10JIM PaCTBOPEHHOIO BEIIECTBA B paCTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YAEHUKA

1) YueOnuk: Xumus.8 kiacc: yueO. 1ys obmeoopazosar. Opranuzanuii/ O.C.
['a6-puensn, N.I'.OctpoymoB — 2-e u3., - M.: [Ipocsemienne,2020.

2) YueOnuk: Xumus.9 kiacc: yueo. s oodiieodpasosar. Opranuzanuii/ O.C.
I"a6-puensu, N.I.OctpoymoB — 3-e uza., - M.: [Ipocsenienune,2021.

3) AunakTryeckne MaTepuabl : TOCOOUS JJIS yJaIIuxcs
00111e00pa30BaTeIbHBIX YUPEKICHUN

4) Tetpaap 1751 OLIEHKHU KauyecTBa 3HAHUM MO XUMHUU

5) COopHUK 3a/1a4 1 yIpaKHESHUM

6) Terpanp 11t 1Ta0OPAaTOPHBIX OMBITOB U MPAKTHYECKUX padOT

7) PabGouas tetpaab

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

1) PaGouas nporpamma
2) KoHTpoJibHBIC U MPOBEPOUYHBIC PAOOTHI
3) Metoaudeckue mocoOus I yIuTes

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) bubmmoreka LIOK https://m.edsoo.ru/

2) DnexTpoHHast OMOIMOTeKa y4eOHbIX MaTepUAJIOB [0 XUMUHU

https://www.chem.msu.su/

3) «CoBeTbl A0UTYPUEHTY, YUUTENIO XUMHUI CIIPABOYHBIE MAaTEPHAIIBI

https://www.alhimik.ru

4) CCBUIKM Ha XMMHYECKHE YHITUKIIONECANH, CEPBHUCHI https://xumuk.ru/

5) XKypuan «Xumus 1 ku3Hb» https://www.hij.ru/

6) DJEKTPOHHBIN KypHAT «XUMUKH U XuMus» https://chemistry-

chemists.com/index.

7) Iopran: XumMusi- oHIakH SHOMKIoneAUs https://ru.wikipedia.org/wiki/
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8) Mudopmarnms mo onmmmmnuagam https://olimpiada.ru

9) Ownmnaiin — pecypc https://www.periodicvideos.co
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