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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM POrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHuUsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil padoyeil mporpaMMbl BOCTIUTAHUS
U C Yy4y€TOM KOHIEIMIHUMU TMpenojaBaHusi ydeOHOro rmpeamera «XuMUs» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIed cTpaTeruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
NpeayCMAaTPUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE I10
pazielnaM M TeMaM MPOrpaMMbl IO XHMHUH, OMNPEENsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU CoZEpKaHuUs, PEKOMEHIYyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIUXCs, ONpeAessieT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
00y4Yaromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEW MPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealim3allid  BO3MOXXHOCTEH IS CaMOpPa3BUTHUS |
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeSITeNbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH E€CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YJarOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUsT B OOYUYEHHUUM XUMHUHU OOeCneuMBarOTCs Crenu(puKoin
colepkaHusl  y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOEHHE OOYYaIOIIMMHCS CUCTEMbI MEPBOHAYAIBHBIX MOHITHUI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHNYeCcKOM XUMUU.

CtpykTypa coaepaHusi MporpaMMbl MO0 XMMUU C(HOpMUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HOHSTHH O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MOHATUIA O XUMHYECKOM
peakuuu. OO0e 53TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl MO TMPUHIHUIY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBiIeHUN 00 JIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCA HAa OCHOBE OSMIMPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOTHSS (DYHKIIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHUYECKOTO NPUMEHEHHUS U MOJIYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHPOBAHHIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XMMHUU MPOUCXOIHUT C MPUBICYEHHEM 3HAHUU W3
paHee HU3yYEHHBIX y4eOHbIX IpeameToB: «Okpyxaromuid mupy», «buonorusa. 5—7
KJIacch» U «Pu3uka. 7 Kimace».

[Ipy wW3ydeHWM XWUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEeNIbHOCTHU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpblL. 3aj1aua
y4eOHOro MpeaAMeTa COCTOUT B (JOPMUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUHN, JOCTYIHBIX
0000IIEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3bIka HAYKH, B MPHOOIICHUH K



HAyYHBIM METOJIaM TIO3HAHUS TP M3YyYCHHH BEIICCTB M XUMHUYECKUX PEAKIIUi, B
(GbopMHUpPOBAaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUN U X IPUMECHEHHUH B y4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUN MPABUJI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU B IMTOBCEITHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHe LI, KaK:

— (opMuUpOBaHHE WHTEIUICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATCIBLHOMY IPHUHATHIO PEIICHUM,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKH3HU;

—  HamNpaBJICHHOCTh, OOYYECHHs] HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
OoOy4JaroIMXCsd K CaMOCTOSTCIBPHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecriedueHue yCIOBUM, CITOCOOCTBYIOITUX MPUOOPETEHUIO 00yJaAOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHWS W CAaMOIIO3HAHUS, KIIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3TUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHAILHOH W ©CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATH U OLECHUBATH SBIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3YsS 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHHUU
XUMUH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYI0BOI
NEeSITEBbHOCTH;

— ¢opMmupoBaHHE y OOYy4YalOIIUXCS T'YMAHHUCTHMYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOIN Cpebl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUisS M HAMPaBICHHOCTH JaTbHEHUIIETO
o0y4eHHUsI.

OO611ee unciio 4acoB, OTBEIEHHBIX JIJISI H3yUYCHHSI XUMUHU HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE OHATHS

[Ipenmer xumun. Posb XMMuK B KU3HU 4eJIOBEKA. XMMUSA B CUCTEME HAYK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClIOKHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢popmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUHU.

KomnuecTBo BemiectBa. Moiib. MonsipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUe U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Kiaccudukarus
XUMHUYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PY/IOBaHUEM, U3YyUYEHUE U OMHCaHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHUX BEIIECTB, HaOJ0/IeHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOM) SBICHUM, HAOMIOACHHE U
OMMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHAOM Oapusi, pa3ioKeHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECeil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BbITIApUBAHUE, AUCTWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MOBAPECHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJEIIEM MOJIEKYII
(1rapocTep KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BellecTBo. HaxokneHue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucnopoma. CrnocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopud M MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — amIoTponHasi MOAU(pUKAIUS KUCIOPOaa.



TernoBoit 3PQGEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUUYECKHE pEaKUuu. TOIuIMBO: Yroib M METaH. 3arpsA3HEHHE
BO3/lyXa, yCWICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOsI.

Bonopon —anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOKI TToTyYeHus. KUcIoTh
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO0 XUMHYECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponb pacTBOpOB B mpuUpoJie U B KU3HU 4enoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCHJOB:  coyieoOpa3sytronie  (OCHOBHBIC, KHUCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. Du3nueckue U XHUMHYECKHE
cBOMcCTBa OKCUIOB. [lonmyueHne oKCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMMN: MIENOYM UM HEPACTBOPUMBIC
ocHOoBaHMsl. HoMeHknatypa ocHOBaHu. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTH MetaiuioB H. H. bekerosa.
[lonyyeHne KUCOT.

Comu. Homenknatypa comneil. @uszndeckre U XUMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXK/y KJIaCCAMU HEOPTraHHMYECKUX COCTUHEHU M.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAEPIKAHUS KUCIOPOa B BO3/yX€E, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxxapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, paclo3HAaBaHHE W U3YYEHUE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BozamoxHo
MCITIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOACHIE 00Pa3I0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJBI C MeTa/UlaMH (HATpUeM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpAJIM3alluy, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MEeTaJlla APYTUM U3 pacTBOPA COJIHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxkHenume Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuonnuyecknit 3axkon u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMenToB JI. U. MenpgeneeBa. CtpoeHne aTromMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENTBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUKM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX JJIEMEHTOB (ILEIOYHBIE M IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XUMUYECKUX IIEMEHTOB /.
N. Menneneesa. Kopotkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctembl xumudeckux anemeHtoB J[. WM. MengaeneeBa. Ilepuoasl ¥ TpymIibl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  O0OJIOYEK aTOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuonnueckonn cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoguueckoro 3akona u [lepuoguyeckoil cuCTEMbl XUMUYECKHUX
AJIEMEHTOB [UJIA Pa3BUTHA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

Xumnueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPAaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS).

Mexcnpeomemmnnie ceasu

Peanuzamusa MexXnpeaQMeTHBIX CBS3€HM NMPU M3YYEHHM XUMHUH B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, Kiaccu(uKanus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHUE, MOJIENb, SBICHHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIBI,
pPaANOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUYECKUI 3apsj, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEILECTBa, ra3, (U3UUYECKHE BEJIMYUHBI, €IUHUIIbI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE37b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
HCKOINIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BemecTBo M xXUMHUYecCKasi peaKkuus

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XMMHUYECKUX 3J€MEHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaUs, KAJIbIH U UX COCTUHCHU N
B COOTBETCTBMM C TIOJIO)KEHHEM »djeMeHToB B llepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUJBI XUMHYECKOW CBSI3U. THIBI KPUCTATMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHUE
CBOICTBa BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYeCKUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYaCTBYIONUIMX B PEAKIMU BEIIECTB, MO TeIIoBoMy 3(ddekrty, 1o
U3MEHECHHIO CTETICHEW OKMCJICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, TIO
y4acTHIO KaTaln3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKINHU, TEPMOXUMHUYECKHUE
yYpaBHEHHSI.

[lonsitue o ckopocTH xumudeckoil peakuuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHe 0 TOMOTEHHBIX W Te€TEePOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumuueckom paBHoBecuu. DAKTOPHI,
BIIUAIONIME HA CKOPOCTh XHWMHYECKOM pEaKIUU U TMOJO0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pEeaKkIuu. CocraBiieHre  ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUil €  HUCIOJb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust AINEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATIEKTPOIIUTHI.
Katnonsl, annoHbl. MeXaHW3M IHCCOLMALMU BEIIECTB C PA3JUYHBIMU BHIAMH
XUMHU4ecKoi cBs3u. Crenens auccounannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHYECKON TUCCOUAIUY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUIMYECKHX PEMIETOK HEOPTraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, HCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, POIIECCa AUCCOLUALIUU KUCTIOT, 1IeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MaTEPHAIOB), MPOBEJACHUE OIBITOB, WJUTOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HMOHHOro obOmeHa (oOpa3oBaHUE oOcajiKa,
BbIJIEJIEHUE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENTbHO-BOCCTAHOBUTENIBHBIX pEaklMii (rOpeHue, peakiuu pasioKeHHUs,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIbIO
KA4YEeCTBEHHBIX PEaKIMM HA UOHBI, PEIIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTrajibl M HX COeAMHEHUS

OO6mast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckrue CBOMCTBA MPOCTHIX
BEILECTB — raJJOT€HOB. XMMUYECKHUE CBOIICTBA HA IPUMEPE XJI0pa (B3aUMOAECHCTBHE
C MeTaJUlaMH, HeMeTajUlaMH, Iesoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XMMHUYECKHE CBOMCTBA, IIOJyYE€HHE, MpuMeHeHue. JlelcTtBue Xxjopa H
XJIOPOBOJIOPOJa HA OPTaHU3M 4YesioBeKa. BaxkHelme XJI0prIbl M UX HaX0XKICHUE B
IPUPOJE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (PU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KMCIOPOJAa U Cepbl. AJNIOTPOIIHbIE MOAUDUKAIIMKM KHUCIOPOIa
U cepbl. XUMHYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHUe, (U3NYECKUue U
XUMHUYECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NUYECKUe U XUMUYECKUE CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a MOJy4eHUs: cepHOil KucioTel. [IpumeHenune cepHoi
kucaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HuoH.
Haxoxnenune cepbl u €€ cOeNMHEHUNA B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 NPEeJOTBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPAHEHUE B MPHUPOJE,
(¢usznueckre U XuMH4ueckue cBoiicTBa. KpyroBopotT azora B mpupoae. AMMUak, €ro
(u3znuecKre U XMMUYECKUE CBOMCTBA, MOJyYyeHue U npuMeHenue. Conu aMMOHMS,
ux (pU3MYECKUEe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHasl peakius Ha
MOHBl aMMOHMS. A30THasl KHCIIOTa, €€ NOoJydeHue, PU3MUEeCKHe U XUMHYECKHE
cBoMcTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjacca KHUCIOT W crnenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX Y0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPY Kalolel cpefibl COENUHEHUIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HeHuEe BO3AyXa, MOYBbl U BOAOEMOB). docdop, amioTpornHbie
moaudukauuu gocdopa, pusnvueckue u xummuueckue corcrra. Oxcup dochopa
(V) u dochopuas xuciora, Gpu3MUECKHE U XMUMHUYCCKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHbIEC CTETIEHU OKUCIICHUS. Y TJIEpO/I, AJTIOTPOIHBIE MOU(DUKAIIH,
pacnpocTpaHeHre B Ipupoje, PU3nYecKue U XUMUYECKUe CBOMCTBA. AcopOiusi.
Kpyrosopor yrimepona B mnpupone. Okcuabl yriepona, UX (U3MYECKHE U
XUMHUYECKHUE CBOMCTBA, JEHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJy4YEHHE W
HNpUMEHEHHE. DKOJIOTMYecKhe MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriepona (1V),
rUrnoTe3a TI00aNbHOTO TMOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3(dekT. YroibHas
KAciaoTa U e€ coiu, uX (U3MYECKUEe M XUMHUYECKHE CBOMCTBA, IMOIy4YEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIBCKOM XO3SIICTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yroib, NPHUPOAHBIA Ta3, HedTh),
IPOJIYKTHl MX TIepepadoTku (OCH3WH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTie 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojaax — 1 ux
polM B JKH3HM 4YEIOBEKa. MarepuaapHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

Kpemunii, ero ¢usnueckne ¥ XUMHYECKHE CBOWCTBA, TOJNyYCHUE W
npumeHenue. CoennHennst KpeMHwust B mpupoje. Oo1re npeacTaBaeHus: 00 OKCUe
kpemaus (IV) u kpemaueBoii kuciaore. CHIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeillne CTpOWUTEIbHBIE MaTepualbl: KepaMUKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAKIUI Ha XJIOPUJ-UOHBI U HAONIOJECHUE MPU3HAKOB



WX TPOTEKaHMsI, OMBITHI, OTpaxaromue (U3NYECKUEe U XUMUYECKHE CBOMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TATIOTEHUIOB), 03HAKOMJIEHHE C 00pa3aMu
ceppl U €€ COCNMHEHUSIMU (BO3MOXXHO HCIOJIB30BaHUE BHUEOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIMBaHUS caxapa MoJ| JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIiy Ha CyJib(paT-uoH U HaOJI0/ICHUE MpU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHHE C (U3MUECKUMHU CBOMCTBaMM a30Ta, (ocdopa u ux
COEIMHEHU (BO3MOXXHO MCIOJIb30BaHUE BUIEOMATEpUAIoB), 00pa3liaMHu a30THBIX
u dochopHbIX ynoOpeHUl, moydyeHue, coOupaHue, pacro3HaBaHUE U H3yUYCHHUE
CBOMCTB aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX pEAKIUi HAa HOH aMMOHHS U
dochar-uoH U U3yYeHHWE TIPU3HAKOB WX TNPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3YUYCHHE MOJCICH KPUCTAIMYECKUX pPeIIETOK anamasa,
rpaduta, (QyuiepeHa, O3HAKOMJIGHHE C TPOIECCOM aJCOPOIMU PacTBOPEHHBIX
BEIIIECTB AKTHBUPOBAHHBIM YyTJIEM M YCTPOMCTBOM MPOTHUBOra3a, IOJyYCHHE,
cobupaHue, pacrio3HaBaHWE U M3yYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a, IMPOBEJICHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT U CUJIMKAT-UOHBI U W3YUYCHHUE MPU3HAKOB MX
OPOTEKAaHUs, O3HAKOMJIEHHWE C MPOAYKUMEH CWIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaHellne HeMeTaulbl U HX
COEUHEHUS.

MeTausibl M X COeIMHEHHUS

OO61mast XxapakTepuCTHKa XMMHYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHHU
ux mnoynoxeHuss B llepuoamueckoil cucteMe xumuyeckux osiemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METaJUIMYecKass  KPUCTAJUIMYECKAass  peleETKa.  DIIEKTPOXUMHUYECKUU  psij
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamioB. Oomme
CIocOOBl TONy4YeHHs] MeTasioB. lloHATHE O KOPpPO3UH METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[IlesrouHble MeTauIbL: MOJIOKEHUE B [leprnoandeckoil cucTeMe XMMUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpoeHHE UX ATOMOB, HAXO0XXJIECHUE B IIPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUAPOKCUABI HaTpust M Kanusg. l[IpuMeHeHHue MIeOYHBIX METAIOB U HUX
COEMHEHU.

[[leoYHO3EMENBHBIE METAJUIBI MAarHM W KaJbLUW: TIOJIOXKEHUE B
[Tepunoanueckoit cucreme xumuueckux 3yiemeHToB . 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaublusl. Baxkueliue coefuHEHUs Kaiblus (OKCU, TUIPOKCU]I, cOu). ZKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTpaHEHHUS!.

AJIFOMHUHMI: TIOJIO)KEeHUE B [leproanyueckoil cucteMe XMuMHYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AM(OTEpHbIE CBOMCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3UYECKUMHU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl WM HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BOBI, MPOILIECCa TOPEHUS KeJie3a B KUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha HOHBI: MArHUS, KaJbIHs, ATFOMUHKS, ITUHKA, xkere3a (I1)
u xene3a (1), menu (Il), HaGaromEeHMEe W ONMMCAHHE TPOILIECCOB OKpPAIIMBAHMUS
IUIaMEHW WOHAMM HATpus, Kajlusg MW KalblUs (BO3MOXXHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA aTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3a7ad Mo teme «BaxHelmue
METaJUIbl U UX COEAUHEHUSD.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemectBa m Marepuasibl B NOBCEIHEBHOM »KHM3HM YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momoinb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKaroIlell cpeabl (MpefenbHas I0MyCTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumMuu B pelieHnH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4eHHEe 00pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTtepuaibl).

Mexcnpeomemmnnie ceasu

Peanuzamusa MexXnpeaqMeTHBIX CBSI3€M NMPU M3YYEHHM XUMUH B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 MCIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIIEIBbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYUYHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOT U, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, ©30TOIIbI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, MIPOBOHUKH,
MONYNIPOBOJHUKY, AUDICKTPUKH, (HOTORIEMEHT, BEIIeCTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTKa, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dortocuHTe3, npIxanwe, OWocdepa, SKOCHCTEMA, MHUHEPAIbHBIC
yI00PEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IBI, TOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATENIBHON AESATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00YyUYaIOIIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAIMH U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHMMAaHUA 3HAYEHUS XUMHYECKON HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTABICHUSA O COLMAIBHBIX HOpPMax W MpaBWilaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIe10BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX AESITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HON COBMECTHOHM JESATEIBHOCTH MPU BBHIMOJHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a7a4, BBIIIOJHCHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO371aHNM Y4YE€OHBIX MPOEKTOB, CTPEMIJICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON yueOHOU NesITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApPHUIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH U COCTABIISIOIIUE
OCHOBY JIJII TIOHUMAaHUSl CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOI0IaeMbBIX TMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHS OOY4YCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KyPEHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodEeCcCHii U TpyJa pa3IudHOro poja,
yBOXCHHE K TPYJIy U pe3yJIbTaTaM TPYJIOBOU JEATEILHOCTH, B TOM YHCIIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX  3HAHWK 10  XWMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBECHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHemHon npodecCuoHaIbHON ASSTEIBHOCTH U Pa3BUTHUS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HICTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyYIEeCTBOBAHUS, IOHMMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIy4aeMble MPU U3YYCHHH XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTel HUX pelIeHUs MOCPEIACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOP UL, TPUHITHUTI,
rumnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT W JPYroe.), KOTOphIe
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpPEIMETax W MO3BOJSIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YueOHbIE ACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpPbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKue 1eicTBus:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: paCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACTATH MX XapaKTEepPHBIE
MPU3HAKU, yCTaHABIWBATh B3aMMOCBS3b C JAPYTUMHU TOHSTUSMH), WCIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB M SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMyna U ypaBHEHUE
XUMHUYECKOW peakiMu — MpU pelIeHUH y4eOHO-IT03HAaBATEeNIbHBIX 3371a4, C YUYETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IMPUYMHHO-CJIEICTBEHHBbIE CBS3M U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUIIOTE3BI IO TTPOBEPKE
NPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 W3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONpPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTHUMANbHYIO (POpMY MpeacTaBleHUs] HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

YMEHUE UCHOJb30BaTh M AaHAJIU3UPOBATh B Ipouecce ydyeOHOU W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

yMEHUS 33]1aBaTh BOMPOCHI (B XO€ auanora 1 (W) AUCKYCCUH) MO CYIIECTBY
oOcyxmaemMol TeMbl, (OpMyIUpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yJjbTaTbl  MO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM paboThHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKOM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONINX MpoOJieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3uiui (00CyXJIeHrs, 0OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIAHHAIIMS
COBMECTHBIX JECHCTBHI, OINpENEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHBIC YHUBepCAJIbHbIE y4eOHbIe 1eCTBHS:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
IIO3HABATEIBHBIX 3aJa4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOIO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCJIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYarOIMMHUCA HAay4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeUcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATENbHOCTA MO  TNOJYYEHUIO HOBOTO 3HAHWS, €ro HHTEpHpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHX MOHATHI: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIs XUMHUUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (DEKT peakinu,
SIIPO aToMa, JIEKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMHYECKAs CBSI3b, MOJAPHAS U HEMOJSPHAs KOBAJEHTHAsi CBA3b, HOHHAA
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuwogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynna (b-rpynma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHYeckux diemenrtoB [l U.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OIIEe YUCIO ANEKTPOHOB U
pacnpesiesieHUue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOrO »3JieMeHTa Mo (opMyJie COeIMHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE OIEPAllN MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alnio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BAaTh MpaBUJIaM MOJIb30BaHUS XMMHUECKON OCY10M U 1aO0paTOpHBIM
o0opyoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BelleCTBAaMU B
COOTBETCTBHM C MHCTPYKUMUSIMH TIO BBIIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(BolopoJla W KHCIIOPOJA), MPUTOTOBIECHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOJHTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PAaCTBOPOB IIEIOYEH U
KUCJIOT ¢ MIOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHondTanent, METHIOPaHK
U Apyrue).

K xoniy oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBs3b, TEIIOBOM d(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON PEaKUWU, NPEACIbHO JONYCTUMAas KOHUECHTpALUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (PopMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyram, BUJ XUMHYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3aps)l MOHA M0 XUMUYECKOW (popMyrie, xapakTep cCpeibl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyaTh TOHSATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOIBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEpUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YWCIO DJIEKTPOHOB M pacmpenelieHne HuX To
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COCIMHEHUH B Mpeenax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHEMU(PUUECKUEe XUMUUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIU;

COCTaBJISITh YPABHEHHS  DBJEKTPOJUTHYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI DJIEKTPOHHOTO OajmaHca 3TUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMUYCCKUX TMPEBPAICHUN B Pa3TMYHBIX
YCIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJII0 XHMHYECKOTO »JJeMEeHTa Mo (OopMyse COEAMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TIO YPABHEHHIO
XUMHYECKOHN peaKinu;

COOJIOIaTh TIPaBHJIA TIOJIH30BAHM XUMUYECKOU MOCY0U U JTaDOpaTOPHBIM
o0opynoBaHMEM, a TakKe TpaBuUja OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XAMHYECKUX OTIBITOB O TIOTYYEHUIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaekucioro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIN COCTAB PA3IMYHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM IMyTEM XJIOPHI-, OPOMHI-, HOIHI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHJI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BRISIBICHUE PUIMHHO-
CJICICTBEHHBIX CBA3€H — JJI M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

IIpakTH4eckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHauaibHble XUMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIOBEKa

12 BemecTBa n xumuueckue 15 1 bubnuorexa [JOK

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

Hroro no pazaeny 20

Pa3znea 2. BaxHeillune npeacTaBuTe/ I HEOPraHNYeCKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnuoreka [JOK

' 00 okcumax https://m.edso0.ru/7f41837c
59 Bonopoa. Ilonstue o 8 1 bubnuoreka [JOK

' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo0.ru/7f41837c

Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U
IIepunonnueckas cucrema

bu6mmoreka [{OK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éldMI/I‘-IGCK&?I CBSI3b. . Bu6morexa LIOK
) KUCIHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA 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

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Kontpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMHYeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3IeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyIHinL. P https://m.edso0.ru/7f41a636
COETMHEHHS
OO01as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3oT, pochop u ux 7 1 Bubmmorexa LIOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. pos https://m.edso0.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro 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

Pa3gena 3. Mera/ibl 1 UX COeTMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B ek 3 bubmmoreka [{OK
' CILECTBA M MATCPHAIIBL B AKHSHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuun. Poss xumuu B 1 bubmmoreka [{OK
JKA3HU 4YesioBeka. Tena u BenecTna https://m.edso0.ru/ff0d210c
9 IlonsTre 0 MeTOMaX MO3HAHUS B 1 bu6moreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [JOK
oOparnieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Yuctele BemecTBa 1 cMecu. CriocoObl bubnuoreka [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI M MOTCIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJITBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cnoxHbIE BellleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 Bubmmorexa LIOK

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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3aKO0H IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrieckas popmyna. Basentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENbHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOT0O bu6mmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemniecta. MoJib. bubmmoreka [{OK
Momnsipnasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMHUYECKHE SIBICHUSL. bu6moreka [IOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n yClIOBHsI POTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmmorexa [TOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
Knaccudukanus XuMuaecKux
18 €aKIHK (COCTMHEHUS, PA3I0KEHUS bubmorexa HOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O6o0enue u bubmmorexa [JOK
1 AT, Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonrtpomnsHas padora Nel mo teme bubnuoreka [IOK

«BelecTBa u XUMHYECKHE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucimopos — ayeMeHT u bubmmorexa [JOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
®Ou3nveCcKrue U XUMHUYECKHE CBOMCTBA
22 KHCII0po/ia (peaklUy OKUCIIEHUS bubnuotexa LIOK
poAa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcumax
Crioco6bl MoJTy4eHHus KMCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit a3 ekt xummueckon
24 peaKuru, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKIIHIX
TormmBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS yjca CIIocoObI c)aro bubmorexa TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[Ipaktrueckast padora Ne 3 o Teme
26 «ITonyduenne u cobnpanue bubmorexa HOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUCHUE €T0 CBOHCTBY»
97 Bonopon — aneMmeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKkue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bonopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mosTy4eHust BOAOpoa B bubnuoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuenne u codupanue BOOPOIa bubmorera [JOK
y . P AOpOAE, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €r0 CBOMCTBY
39 MossipHbIii 006EM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KoJIH4ecTBa
33 BEIIECTBA ras3a I10 €ro U3BECTHOM bubmmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienus o0bEMOB ra3oB 1o
34 ABHEHHIO PeaKI[UH¥ Ha OCHOBE bubmmorexa [OK
b "p . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkue U XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubnuoreka [JOK
pacTtBOpbl. MaccoBasi J10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas pabota Ne 5 mo Teme
38 «[IpuroroBiaeHne pacTBOPOB C bubnnoreka [JOK
onpeaeIEHHON MacCOBOM a0mei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonrtpomnbHas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XUMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHwMsI: COCTaB, KiaccuuKaIms, bubmmoreka [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne n XumMu4eCKHe CBOMCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenne n XumMu4deCcKrue CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHne): HOMEHKIATypa,
46 cnocof(SLII) O ‘I)eHI/ISI XI/IMI/I‘IZEKI/IC bubmorexa TOK
N y ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[Ipaktuueckas padora Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edso00.ru/00ad9b7c
COCITUHEHUI
['eHeTn4eckas CBSI3b MEXKITY
48 KJIacCCaMH HEOPTaHUYECKUX bubmorexa HOK
B p https://m.edsoo.ru/00ad9a50
COCTMHCHHI
49 O06o0011eHre U cucTeMaTu3aus bubnunoreka [JOK
3HAaHUU https://m.edso0.ru/00ad9ch2
KonrtpomnbHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHn"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIACCH(PUKAITUU

51 XUMHYECKHUX 3eMEHTOB. [IoHsaTHE O bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aK0H U
59 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYeCKUX 3eMeHToB /. U. https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuobl, TPYIIIBI, TOATPYIIIHI bubmorera [JOK
PHOJBL, TPYIHIRT, HOATDY https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. M3oromst https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK
. bu6mmoreka [IOK
55 aToMOB 3JieMeHTOB [leproamaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 9JIEMEHTA T10 ero MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanueckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. [l bubnunoreka [JOK
N. MenaeneeB — y4€Hbli, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHbIit ypok. O6001IeHHE 1
58 CI/ICTEME[TI/IBZPI/I}I 3HAHMH / bubmotera [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepouHas paboTa
KonrtpomnbHas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas bubnuorexa [IOK

cBsi3b» / Beepoccuiickas
IpoBepoyHas paboTa

https://m.edsoo.ru/00adb486
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60 DIEeKTPOOTPULIATETLHOCTH ATOMOB 1 bubnmoreka [JOK
XAUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 Hormast Xumeckas cBssb 1 https://m.edsoclf ru/00adac34
62 KoBasieHTHas nosisipHast XUMUYECKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomspHast 1 bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 (TereHb OKHCICHHS 1 https://m.edsoErUIOOadae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 httos:/m.e dsogru 100adb076
PeseprubIit ypok. O6001meHuE 1
67 CHCTEMAaTH3alMsI 3HAHUH 10 TeME 1 bubmuoreka [JOK
«Crpoenue atoma. XUMUYECKast https://m.edso00.ru/00ad9ch2
CBSI3b)»
68 PesepBubIit ypok. O6001meHHE U 1 bubnuoreka [JOK
cUCTEMAaTU3alMs 3SHAaHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJIIEMEHTOB 1 bubmorexa [TOK

N https://m.eds00.ru/00adb6h6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bune XuMH4yecKkou CBSA3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpEHue u yriyoneHue 1 1
3HAHMI OCHOBHBIX Pa3esioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuaecKux 1 bubnunoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

7 €aKINH1 HOH}II’D[I/IC 0 TOMOTEHHBIX U 1 Bubmmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX

8 IlonsATHe 0 XUMHUYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHHU. (I)aKTopBI, BJIHAOIINUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 ITOJIOKCHUEC XUMHWYCCKOI'O

paBHOBECHs
9 OKucIuTeIbHO- bubmmoreka [{OK
BOCCTaHOBUTEIIBHBIE PEAKLIUN https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHYECKON
10 nucconuanuu. CHIIbHBIE U ClIa0bIe bubmmorexa [TOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 Wonnsle ypaBHEHHS peakIuii bubmmorexa [OK
M peaxt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEIACTABICHUIN bubnuorexa [JOK
00 BIEKTPOIUTHYECKON https://m.edso00.ru/00add5d8
JIUCCOIALIIN
XuMHYecKre CBOMCTBA COJICH B
13 CBeTe MpPeACTaBJIEHUN 00 bubmorexa HOK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOTUTHUECKOMN JUCCOIHAIIIT
14 Ilonsatue o TUAPOIM3E COJIEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cUCTeMAaTH3alus bubnnoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas pabota No 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtpomnbHas padora Ne2 o teme
17 «QNEKTpoInTHYECKast bubnuoreka [IOK

Jucconuanysa. XUMHAYECKue
pCaKknuu B paCTBOpaAx»

https://m.edsoo.ru/00addecO
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OO0mas XxapakTeprCTUKA TAJIOTCHOB.

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubmmorexa LIOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CosisiHast KUCIIOTA,
19 XUMUYECKHUE CBOMCTBA, MOJTyUYEHUE brmmorexa [OK
’ y ’ https://m.edso0o.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «ITomy4yeHre COJISTHON KUCITOTHI bubmorexa HOK
YR C07 ’ https://m.eds00.ru/00ade348
n3yudeHue e€ CBONCTBY»
Berurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHHA, €CITA OJINH bubmorexa [TOK
p ’ https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTeprucTHKa SJIEMEHTOB bubnuoreka [JOK
VIA-rpymmbt https://m.edsoo.ru/00ade64a
AmoTponHbie MOU(UKALIUN CEPBI.

23 Haxoxnenue cepol u e€ bubnunoreka [JOK
COCAMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0opoa, CTPOCHHE,

24 (I)Hznqecmi)e u XHI;/H/IquKHe bubmorexa HOK

~ https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢bu3nyeckre 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYUCHUA cepH0171 KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollei cpeabl
COCJIMHEHUSIMU CEPbI

Briuucienune MmaccoBoi 101U

bu6mmoreka [{OK

27
BBIXOJa IPOAYKTa PEAKLIMU https://m.edsoo.ru/00adec8a
OO6mast XapakTepucTHUKa SJIEMEHTOB
VA-rpynmnsl. A30T,

28 acIpOCTPaHEHHE B IPUPOIE bubmorexa HOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeeab
(du3nyuecKre U XUMUICCKUE
CBOMCTBA
AMMHaK, ero puznyeckue u

29 XUMHUYECKHE CBOMCTBA, MOJyUEHUE bubmorexa HOK

’ y https://m.edsoo.ru/00adf004
Y IPAMEHEHUE
[IpakTrueckast pabora Ne 3 o Teme
30 «ITomyuyeHne aMMHaKa, H3ydeHHe bubmorexa HOK
y N - 13y https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas kuciora, e€ Gpusndeckue u bubnunoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 o0peHnii. XMMHYECKOE bubmorexa LOK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHMSIMH a30Ta
®docdop. Oxcun dpochopa (V) u

33 (boc:g)o pHaSI KI/ICJ‘I((I))Ta (b(blfm(qe)cxﬂe " Bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
34 Hcnonb3oBanue pochaToB B bubnuoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoOpeHuil. 3arps3HeHne
MPUPOIHON cpenbl hocdaTamu

Yraepon, pacipocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUUECKHE TTPOOIIEMEBL bubmmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 VYronpHasg KUCI0TA U €€ COon
https://m.edsoo.ru/00ae006c
[IpakTuueckast pabora Ne 4 o Teme
38 "ITosryyeHue yrieKkuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-noH"
[TepBoHayabHBIC TOHATHS 00
39 OPraHUYECKHUX BEIIECTBAX KAK O bubnmorexa [JOK
p Hl https://m.edsoo.ru/00ae054¢
COCIMHEHHSX yTiiepoaa
40 KpemHuuii u ero coequHeHN bubmmorexa [IOK
P a https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHemine https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI U UX COETUHEHUI
KonrtpomnbHas padota Ne3 o teme
N bubmuoreka [JOK
42 «BaxxHel11Me HEMETAIIBI U UX

COCOAHCHU A

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —
MeTaIoB. MeTraiuindeckas CBsI3b U

bu6mmoreka [{OK

43
METAJUIMYECKasl KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMUYECKUM DS, bubmaorexa [IOK
P . P https://m.edso0.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue crocoOb! MOTyUYeHus
metaiuioB. Ciurassl. Berancienus
45 0 YPABHEHUSIM XUMUYECKUX bubmaorexa LIOK
yp = https://m.edsoo0.ru/00ae1156
peaKIvii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 ITousiTre 0 KOPPO3HUU METAIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIE MEeTaJUIbI
1 https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJusg https://m.edsoo.ru/00ael14b?2
[IlenoyHo3eMeNbHBIE METATIIIBI — bubmuoreka [JOK
49 N N
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxneime coeqJUHEHUS KAJIbIUS bubmmorexa [IOK
4 H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3ALI[MSI
3HAaHUU
59 JKEcTkocTh BOABI M CIIOCOOKI e€ bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

53 "XEcTKOoCTh BOIBI U METOALI €€ bubmmorexa LIOK
. https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuorexa [JOK
>4 AomuiHi https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTU bubmuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edso00.ru/00ae35e6
58 O06o01menne 1 cHCTEMaTH3aITHS
3HaAHUHN
[TpakTruueckast pabora Ne 7.
Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
59 .
3a7a4 1o teme «Baxkuelmune https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHHUS
Brruncienus mo ypaBHEHHAM
XUMUYECKHUX PEaKIIUN, €CITH OJINH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COZCPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTa
peaxiuu
61 OO6o01IeHNEe U CUCTEMAaTH3 A
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxHennme MeTaJlibl U UX

COCOANHCHU A
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63 BemectBa 1 Marepuasl B 1 bubmuorexa [IOK
IMOBCEAHEBHOM KM3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY>KaroIlEe cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepsHbiit ypok. O60011eHne u 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edso00.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edso00.ru/00adb33c
68 PesepBHblit ypok. O60011eHne 1 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX IOHATHIH: aToM,
MOJIEKyJla, XUMHYECKUH ODIIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOPOMHAS W HEOJHOPONHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJspHas Macca, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas OIS XUMHUYECKOTO
JJIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM, XUMHUYECKAsT PEaKIIHs,
KIaccuUKAIMS ~ peakIUil: peakuud  COCAWHEHHS, PEaKIHU
pa3OKEHUs, pPEaKIUU 3aMelIeHHs], peaknuu OOMeHa, 9K30- U
SHIOTEPMUUYECKHUE PEAKINH, TETUIOBON 3(PdEeKT peakinu, pacTBOp,

MaccoBasl J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIIKsI) B pacTBOpe

1.2

HUIITIOCTPHUPOBATh B3aMMOCBA3b OCHOBHBLIX XMMHYCCKHUX MOHATHN U

IIPUMCEHATH OTHU ITOHATHUA IIPU OITMCAHUHU BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIB30BaTh XUMHUYCCKYIO CHUMBOJIMKY JIsI COCTABJICHUSA (bopMyn

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHX peaKI_II/Iﬁ

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXpPaHCHHA MACCbl BCIICCTB,
INOCTOAAHCTBA COCTAaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABoraapo

1.5

ONpeaACiIATL  BAJICHTHOCTHL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCOANHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHYCCKUEC PCaKIUU (HO YUCIIy U COCTaBy

YUYaCTBYIOUIMX B peaKkIMH BELIECTB, 110 TeMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISIDHYIO U MOJISIDHYHO MAcCChI

BCIICCTB




1.8

BBIUUCIIATh MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa MO (GopmyIie

COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIIECCTBA B PACTBOPE

1.10

IPUMEHSTh ECTECTBEHHOHAYUHbIE METO/Ibl IO3HAHUS — HAOJII0/IEHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OSKCIEPUMEHT  (pealbHbIi U

MBICJICHHBIN )

ITo Teme: «Baxknenme npeacTaBUTENN HEOPTraHUYECKUX BEIIECTB)

2.1

PaCKpBIBATh CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSITHH: OKCH [,

KHCJ10Ta, OCHOBAaHHEC, COJIb

2.2

ONpeAENATh NMPUHAAICKHOCTh BEIIECTB K OINpPENENIEHHOMY Kiaccy

COeIMHEHMH 1o popMynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTB HCOPTraHNYCCKHUEC BCUICCTBA

24

XapakTepu3oBaTh (OMHMCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA
BEUIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/1asi ONMHUCAaHUE TPUMEpaMu
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XUMHUYECKHUX

peakuuii

2.5

ITPOTrHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOKHOCTH IPOTCKAHUA XUMHYCCKUX

IPEBpALICHUH B Pa3JIMYHBIX YCIOBHUIX

2.6

cleoBaTh IpaBWiIaM IMOJIb30BaHUSA XUMHYECKOW TMOCYIoH U
1abopaTopHbIM 000PYZOBAaHHUEM, a TaKXKe MpaBHiaM OOpaIleHus C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKIHSIMH I10 BBIIOJIHEHHUIO
71a00paTOPHBIX XUMUYECKHX OMBITOB IO MOJYYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA U KHCIOPOAA), IPUTOTOBICHUIO
pacTBOpPOB C OMNPENEIEHHON MaccoBOM 1oJiell pacTBOPEHHOIO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMUYECKUE HKCIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEJIOYEH M KUCIOT C IMOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanent, METUIOPAHK U IPYTHE)

2.7

IMPOBOAUTH paC‘IéTH 110 YPaBHCHHUIO XUMHYECKOH pe€aKuuun

[Io Tteme: «llepmommueckuit 3axkoH u llepumomguyeckass cucrema
xumuueckux sneMeHtoB JI. M. MenneneeBa. CTtpoeHHE aTOMOB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIHHEIC pCaKknum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MIOHSTHI: AApO aTroMma,

BHGKTpOHHBIﬁ clioi aToMa, aTOMHasd Op6I/ITaJIB, paauyc aroma,




XMMHUYECKasl CBS3b, MOJISIPHAS M HEMOJISPHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPULATENBHOCTh, WOHHAsA CBA3b, HOH, KAaTHUOH, AaHHUOH,

CTCIICHDb OKHMCJICHUA

3.2

KJIaCCI/I(i)I/IIII/IPOBaTI) XUMHNUYCCKHUE JJICMCHTBI

3.3

OIMCHIBATh U XapaKTepH30BaTh TabImuHyo Gopmy lleprogmueckoit
CUCTEMBl XMMHYECKHUX JJIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «mobouHas noxarpynna (brpymma)y,

«Manble» U «OO0JIBIINE) Nepruoabl

3.4

packpsiBaTh cMmbici Ilepumogmueckoro 3akona [[.M. Menneneesa:
JACMOHCTPHUPOBATH IIOHUMAaHUue HCpHO}IH‘ICCKOﬁ 3aBUCHUMOCTH
CBOHICTB XUMHUYCCKUX JJIECMEHTOB oT nux TIOJIOKCHUA B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTh O00O3HAYCHMs, KOTOphIE WMEIOTCSI B  TaOJHIle
«ITepnognyeckass  cucrtema  XuMuudeckux  snemeHToB  J[.U.
MenzeneeBa» ¢ YHCIOBBIMU XapAKTEPUCTHKAMHU CTPOEHHSI aTOMOB
XMMHUYECKHX DJJIEMEHTOB (COCTaB M 3aps] sjapa, oOlee Yucio

ANIEKTPOHOB U pacnpeeNieHHue X MO ANEKTPOHHBIM CIIOSM)

3.6

onpeacisitTb CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHBIX

COCANHECHHUAX

3.7

OTIpEeAENATh BHUJI XUMHUYECKON CBS3M (KOBAJIEHTHAass U WOHHAas) B

HEOPTraHNYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001Iero 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMHYECKast peaKnuus»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MTOHSATHH: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHUYCCKAA AUCCOLHALIN,
pCakiiuu MOHHOT'O O6MeHa, KaTaJin3aTop, XUMHUUICCKOC pPABHOBCCHUC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe peaKkiuu,
OKHCIHUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIHTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOB&J’ICHTH&H, HOHHAas,




METaJIJINYECKast), KpPUCTAJUIMUECKasi pelI€TKa, CIUIABbl, CKOPOCTh

XUMHUYECKON peaKuu

1.2

HUITIOCTPHUPOBATh B3aWUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHHN U

IMPUMCHATDH O3TU IMOHATHA IPHU OIMMCAHUHU BEUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKOW AUCCOIMALMM KUCIIOT,
LIEJI0YEN M COJIEH, IOJIHBIE U COKpPAUIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOI'0 00OMeHa

1.4

PACKPBIBATE CYIITHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ

MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOT0 OajaHca ATUX PEeaKIHi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHYECKOW PEaKIINH

IIo temam: «Hemeramnel m ux COCIUHCHUA» U «MeTtamiel 1 UX

COEIUHEHUS

2.1

XapakTepu3oBaTh  (OmHMChbIBaTh) oOmMe W crneuuduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPKIast
ONMMCAaHHWE TPUMEpPAMH MOJIEKYJSIPHBIX M HWOHHBIX ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/II\/'I

2.2

COCTABJISTH YPaBHEHUS PEaKIINii, TIOITBEPIKIAIOIIUX CYIIIECTBOBAHHE

T€HETHYCCKOM CBS3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

ITPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMHA,
BO3MOXXHOCTH ITPOTCKaHUSA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHUAX

2.4

clieoBaTh IpaBWaM IOJIb30BAaHUSA XUMHMYECKOW TMOCYIOH U
n1abopaTopHbIM 000PYZOBAHHUEM, a TaKXkKe IMpaBHiaM OOpaIleHUs C
BELIECTBAMU B COOTBETCTBHUH C MHCTPYKIHSIMH I10 BBIIOJIHEHHIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO rasa)

2.5

IPOBOAMTh PEAKIUH, IOATBEPKJAIONIME KAYECTBCHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IYyTEM XJIOPHI-,
Opomua, wuoauna, kapOonar, Qocdar, cunamkar, cyiabdart,
TUAPOKCUAUOHBI, KATHOHBI aMMOHHMSI, MIOHBI W3YYEHHBIX METAIIJIOB,

MMPUCYTCTBYIOIIIUEC B BOAHBIX pACTBOPAX HCOPIraHNMIYCCKUX BCUICCTB

ITo Teme: «Xumus 1 OKpy’Karolas cpeaa»

3.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKUX MOHATHH: HI[K

BCIICCTBA; KOPPO3Usd METAJIJIOB




3.2

HpI/IMCHSITB OCHOBHBIC Onepaum/l MBICHHTCHBHOﬁ JCATCIIBHOCTU —
aHAIIM3 U CHHTE3, CpaBHEHHE, O0000IIeHHe, CUCTEMAaTH3AIHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO'CJ'IeI[CTBeHHBIX CBSI3€I>1 — A I/I3y‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XUMHUYCCKUX peaKHI/Ifl; eCTeCTBeHHOHayLIHLIe
METO/bI TMO3HAHHUS — HAONOJCHUE, M3MEPCHHUE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (pEabHbIA U MBICICHHBIN)




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMUM B KU3HU 4YEIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHOe COCTOSHHE

BCIICCTB

1.2

TTonsarue o MeToax mo3Hauusa B XUMUH. YucTele BerecTBa U cMecu. CriocoObl

pa3aeieHust cMecen

1.3

ATOMBEI © MOJICKYJIBI. Xnumuyeckre dJIeMeHTB. CHMBOJIBI XHUMHYECKHUX

a51eMeHTOB. [IpocTeie U coXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX IEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsipHas Macca. MaccoBasg J0ns1 XMMHYECKOTO

9JIECMCHTAa B COCAMHCHNU

1.5

KomnuectBo BemiectBa. Mosib. Mousipasi macca. B3auMoCBsI3b KOJMYECTBA,
Macchl U 4YMCIa CTPYKTYPHBIX €OUHHI] BemlecTBa. Pacuérel mo Qopmynam

XHUMHYCCKUX COGI[I/IHCHI/If/'I

1.6

OuznyecKkue U XUMHUECKUE ABJICHUS. XUMHUUYECKash peakius u e€ mpu3HaKu.
3aKOH  cOXpaHEHHs  Macchl  BemlecTB.  XHMMHUYECKHE  YpaBHEHHSL.
Knaccudpukanuss  XUMHUECKUX  peakuuid  (COeAMHEHHUs,  Pa3JIoKEeHHUs,

3aMeIieHus, 0OMeHa)

1.7

XUMUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCydo#, ¢
paBUJIaMy pabOThI B 1a0OpaTOpUU U pUEMaMU OOpaIeHHs ¢ Ta00PaTOPHBIM
o0opy/noBaHUEM, H3Y4YeHHE M ONHucaHue (PU3NUYECKUX CBOHCTB 00pasloB
HEOPraHMYECKUX BeIIeCTB, HaOmoneHue (usnueckux (IUIaBICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYINKE, KUTICHHE W KOHJEHCAIIHSI BOJIBI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aMMOJICIICTBIE MeNla C KHUCJIOTOW) sIBIEHUH, HaONIOJIEHWE U OIMKCAaHHE
NPU3HAKOB TMPOTEKAHMS XHMHUYECKUX peakiuii (paslmokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTBI C XJIOPHAOM Oapus, pa3lioKeHHe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJICHCTBHE Kee3a ¢ pacCTBOPOM




comu meau( 1), m3yuenue cnocoboB pazieneHus cMecei (C MOMOIIBI0 MarHUTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, NUCTUILIALMS, XpoMaTorpadus), mpoBeneHue
OYNCTKM TIOBAPEHHON COJIM, HAOMIOACHWE U ONHCAaHHE pPE3yJIbTAaTOB
IPOBE/ICHUS OMBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChI, CO3/IaHHE

Mojiene MOJIeKyJI (ILIapOCTePKHEBbIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3myx — cmech rasos. CocraB Bo3zmyxa. Kucimopox — snmeMeHT U mpocrtoe
BemecTBO. HaxoxieHne Kuciopoaa B Mpupoje, pusnueckrne u XMMHYECKHE
cBoiictBa (peakuuu ropenus). Okcuasl. [Ipumenenue kuciaopoga. CrnocoObl
MOJTyYeHHs KHCIOpoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor

Kucnopoza B npupoje. O30H — aJuloTpoIHask MOAU(DUKALUS KUCIOpOJa

2.2

TemnoBoil 3¢(dekT XUMUYECKON peakiuH, TEPMOXMMHMUYECKHUE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKHE peaKuu. TOIIMBO: yroias U MeTaH. 3arps3HEeHUe

BO3/IyXa, YCUJIEHNE TapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOSI

2.3

Bonopon — snemeHT u npocroe Beniectso. Haxoxaenue Bogopoaa B MpUPOJIE,
¢u3nueckre U XUMHYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOObI MONyuYeHHS.

Kucmote! 1 comu

2.4

Mousipabiii 00bE€M Tra30B. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpHI.
HacelinieHHble 1 HeHaChIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 7onsi BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Pons pacTBOpoB B NMpupojie ¥ B KU3HU uenoBeka. Kpyrosopor
BOABI B IMpuUpoAe. 3arpsi3HEHUE MpUPOAHbIX BoA. OxpaHa U OYHCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB: cojieoOpasymomiue (OCHOBHBbIE, KHUCIOTHbIE, aM(oOTepHble) U
HecosneoOpasyromue. Homenknarypa okcunoB. @U3NYecKue U XUMHUYECKUE

CBOMCTBA OKCHIOB. HOqueHI/Ie OKCHIOOB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHMM: MIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. @u3nyeckue 1 XMMHUECKHE CBOKMCTBA

ocHoBaHui. [loyyenne ocHoBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHUYECKHE cBOMcTBa KHUCIOT. Psan akrtmBHocth MetaiioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Comu. Homenknarypa cosieil. @uU3nueckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tonyuenue cosneit

2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIPEICIICHUE COACPKAHUSA
KHCJIOpOJa B BO3JyXe, MOJIyueHUE, cOOMpaHKe, pacliO3HaBaHUE U U3yUYeHHUE
CBOWCTB KHCIJIOPO/1a, HAOIIIOJICHNE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOIAOM H
yCIIOBHSI BOSHUKHOBEHUS U MTPEKPAIIEeHUs TOPeHus (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJIOB W OIMCAHHE WX CBOWCTB, IOJIyYCHHE, COOHMpaHUE,
pacro3HaBaHUE U U3Y4YEHHE CBOMCTB BoAOpoia (rOpeHue), B3auMoJAeHCTBHE
BOJIOpOA c OKCHJIOM meau(ll) (BO3MOXHO HCTIOIB30BaHUE
BHJIEOMATEPHAJIOB), HAOJIOJIEHUE OOpa3loB BELECTB KOJUYECTBOM | MOJb,
HCCIIEIOBaHNE OCOOEHHOCTEH  pacTBOPEHHS BELIECTB C  Pa3JIMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAJNIAMHU
(matpueM W KanmblieM) (BO3MOXKHO MCIOJb30BaHUE BHIEOMATEPUATIOB),
olpesiefieHue PacTBOPOB KUCIOT M IIEN0Ye ¢ MOMOIIbIO HHIUKATOPOB,
uccienoBaHre oOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaONO/IeHUe HW3MEHEHHS OKpacKd HHAWKATOPOB B pacTBOpPax KHUCIOT H
nienouen, n3ydeHue Baumoaenctsust okcuaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTajllaMi, peakUuid HelTpanu3aluy, MOoJyYeHHe
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeETaula APYyTUM U3
pacTBopa COJIH, pelleHne SKCIePUMEHTANBHBIX 3a7a4u 1o TeMe «Bakueline

KJIaCChl HCOPIraHNUYCCKUX COCHHHCHHﬁ))

[Tepunoanueckwuii 3akon u [lepuoandeckas cucTeMa XMMHYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToM0OB. XUMHUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIMHN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIUU XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynnax CXOIHBIX AJIEMEHTOB (LIEJIOYHbIE U IIET0YHO3EMENbHbIE METAJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOphIe 00pa3zyloT amM(pOoTepHbIE

OKCHUIBI U TUAPOKCUBI

3.2

[lepuonnueckuii 3akoH. Ilepuoanueckass cucTeMa XUMUYECKUX HIIEMEHTOB
J.N. MenneneeBa. KopoTkonmepuoaHas u JUIMHHONEPUOAHAS  (OPMBI
[Iepuognueckoir cucremsl xumudeckux dneMeHtoB .M. Menneneesa.
[lepuoasl u rpynmbl. @U3HYECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoaa U rpymniibl 2JICMCHTA




3.3

Crpoenue aromoB. CoctaB aTroMHbIX sifep. M3oTonbl. Dnexrponbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB TeEpBhIX 20 XUMHUYECKUX HIIEMEHTOB
[Tepnonnueckon cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYIIAM M IIEPUOAAM.
3nauenue llepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayKW W npaktuku. .M. MenneneeB — y4y€Hblil U

IpakIaHUH

3.5

Xumndeckasi cBa3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpPHAsi) CBSA3b.

SHGKTPOOTPI/IIIaTCJ'II)HOCTB XUMHUYECKUX 3JIeMeHTOB. MloHHAas CBI3b

3.6

Crenenb okucieHus. OKMCIUTEIEHOBOCCTAHOBUTEILHBIC peaKkmuu. Hpoueccm

OKHCIICHHS B BOCCTaHOBJICHUA. OKHUCINTEIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3Yy4YeHHE OOpa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCUIA IMHKA C PACTBOPAMM KHCIOT U
LIeJI04Y€H, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOMINX IPUMEPBI OKHCIATEIBHO-

BOCCTaHOBUTEJIbHBIX peakluil (ropeHue, peakluu pa3iokKeHHsl, COeTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BeH_[eCTBO U XUMHUYCCKaA pCaKlusl. HOBTOpCHI/Ie

1.1

[lepuoanueckuii 3akoH. Ilepuoanueckasi cuctemMa XHMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XMMHUYECKHX OJJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaIWs, KalbIUS U UX
COCIMHEHUI B COOTBETCTBHM C MOJIOKEHHEM 3JieMeHTOB B [lepmomuueckoit

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CTpOGHI/IC BCIICCTBA:. BHBI XHUMHYECKOH CBs3U. THIIBI KPpUCTAJIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBa OT THUIIA KpHCTaHHquCKOﬁ
peHléTKI/I W BHJAa XHUMHYECKOM CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I U HOMCHKJIATypa
HCOPTraHNYCCKUX BCILICCTB (MC)KI[YHapOI[Ha}I )51 TpI/IBI/IaJ'ILHaSI). XHUMHUYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMUXCSA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX

COGZ[HHGHHﬁ, IFCHCTUYCCKasA CBA3b HCOPTAHNYCCKUX BCIICCTB




1.3

Knaccugukamms XuMUYECKHX PeaKkUi 10 Pa3InYHbIM MpPU3HAKaM (TI0 YUCITY
U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(h(EKTy, 1o
U3MEHEHUIO CTEICHEN OKHUCIICHUS XUMHYECKUX 3JICMCHTOB, II0 06paTI/IMOCTI/I,
M0 YyYacTHIO Karajau3aropa). OK30- U DJHIOTEPMHUYECKHUE PEaKIIuH,

TCPMOXUMHUYCCKUC YPABHCHUA. ITousTue o CKOpPOCTH XHUMHYCCKOH pC€aknuuun

1.4

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsaTue o
TOMOTE€HHBIX M TETepOreHHBbIX peakuusax. lloHsaTHe O XUMHYECKOM
paBHOBecUHM. DaKTOPBI, BIMAIOLNIME HAa CKOPOCTh XUMHUYECKOM PpEaKLUU U

MTOJIOKCHUEC XUMHUYCCKOTO paBHOBECH A

1.5

OKHCIANTENbHO-BOCCTAHOBUTENBHBIE  pEaKluu,  3JEKTPOHHBIM  OamaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHE ypaBHEHUU
OKHCJIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAaKIM C HCIOIb30BAHUEM METOAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust INEKTPOTUTUYECKON TUCCOLUALMN. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOIMAIMH BEIIECTB C PA3IMYHBIMU BUIAMU
XUMHUYeCKoH cBsi3u. Crernenp aucconnanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. YClIoBUsI MPOTEKAHUS Peaknii MOHHOTO 0OMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE YpaBHEHHUs peakiui. CBOHCTBa KHUCIOT,
OCHOBaHWUH M COJIEl B CBETE TMPEACTABICHUN 00 SIEKTPOJMTHICCKOU

nucconnarnuu. KauecTBeHHbIe peakiiny Ha HOHbI. [loHsATHE O ruaponu3e coneit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX
pPEIETOK HEOPraHWYECKUX BEIECTB — METaUIOB M HEMETauioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATPUs); UCCIIEJOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUud OT BO3ACHCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCIIEJIOBAHUE  AJIEKTPONPOBOJAHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JUCCOIMAIIMN  KHUCJIOT, WIeJo4Yed U cojieil (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); IPOBEICHUE OMBITOB, WUTIOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKiuii HOHHOTO 0OMeHa (00pa3oBaHKe OcajiKa, BbIICICHHE rasa,
o0Opa3oBaHHe BOJIbl); OMBITOB, WILTIOCTPUPYIOMIUX HTPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIBbHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKHUX BELIECTB C IOMOIIbIO KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCPUCTUKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/I3I/I‘-IGCKI/IG CBOMCTBA




MPOCTHIX BELIECTB — raJJOT€HOB. XMMHYECKHUE CBOMCTBA Ha MpPUMEpE XJIOpa
(B3auMozelicTBHE ¢ METAaUIaMU, HEMETaJIaMH, I1erno4amMu). XJIOpOBOJIOPOI.
ConstHasi KUCIIOTa, XUMHUYECKHE CBOMCTBA, IMOJy4Y€HUE, NPUMEHEHHE.
JelictBue xyiopa W XJOPOBOJOPOJA HA OPraHu3M 4YejoBeKa. Baxueimue

XJIOPpUAbI U KX HAXOXKICHUC B IIPUPOJALC

2.2

OO6mas xapakrepuctuka 3meMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereH: okuciaeHns. CTpoeHue u (U3nIecKre CBOMCTBa
IPOCTBIX BEIIECTB — KHUCIOpOJa W CEpbl. AJUIOTPOITHBIE MOAM(UKAINN
KHCJIOpOJia M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
¢usznueckue W XuUMHYeckue cBorcTBa. OKCHUIBI cepbl KaK IPEICTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHas KUCI0Ta, (pU3nuecKkue U XMMHUYECKUe CBOMCTBA
(obmuMe Kak mpecTaBUTENs Kiacca KUCIOT U crequpuieckue). XUMUUECKHe
peakiuu, Jekaliye B OCHOBE MPOMBIIIIEHHOTO Croco0a MOJIy4eHUs CepHOM
kucnotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs PEakKIUs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ cCoOeIMHEHUN B MpUpoje. XUMUYECKOe
3arpsi3HEHUE OKpY’KaroIllel cpelibl COSAUHEHUSIMU cepbl (KUCIOTHBIE O,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6mras xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHBIC CTENEHH OKHCICHHS. A30T, paclpoCTpaHCHHE B
npupoje, GU3NIecKre U XUMUIECKHe CBOHCTBa. KpyroBopoT a3oTa B mpupoe.
AMMHaK, ero (Qu3MYECKMe W XWMHYECKHE CBOWCTBA, IIOJlyUYeHHE U
npumeHenrne. Coiu aMMOHUS, WX (uU3MYecKkHne WM XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiius Ha MOHbI aMMOHWsI. A30THAsI KUCIIOTa, €
NOJy4YeHUE, PU3HUECKUE U XUMUYECKUE CBOMCTBA (O0IIUE KaK MPEJICTABUTEIS
K1acca KHCIOT u crnenuduyeckue). Vcnosiap3oBaHWe HUTPATOB U COJICH
aMMOHUSI B Ka4eCTBE MHHEPAIBHBIX yI0OpeHUil. XUMHUECKOE 3arps3HCHUE
OKPY’KaloIIeH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC JOX/IU, 3arps3HEHUE

BO3/yXa, MIOYBBI U BOJIOEMOB)

2.4

docdop, ammorponHbie Moaudukanuu Gochopa, GUznIECKue 1 XUMUUYECKHAE
cBoiictBa. Oxcun Qocdopa(V) u dochopnas kucnora, ¢GuaMdeckue u
XMMHUYECKHE CBOMCTBa, moiyuyeHue. Mcnons3oBanue (ocdaToB B KadecTBe

MUHEpaJIbHBIX YA0OpeHUH

2.5

OOmiast xapaktepucTuka s7eMeHToB |VA-rpynnsl. OcOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKkTepHble CTENEHH OKHCICHMs. YTJIepoJ, aNIOTPOIHbIE

MoIuUKAIMK, PAcIpOCTpaHEeHHE B Hpupoze, (HU3NUYecKue U XUMHUYECKUe




cBoiicTBa. Azncopouus. KpyroBopot yriepoaa B npupoje. OKCHIIBI yTiiepoaa,
ux (Qu3uveckre U XUMHYECKUE CBOWMCTBA, JCWCTBHUE HA JKUBBIC OPTaHU3MBI,
MOJIy4CeHUE U IPUMEHEHHE. DKOJIOTHUECKUE MPOOIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumore3a 11o00anbHOTO TOTEIUICHHUS KIMMATa; TMapHHUKOBBIN
addekr. YronpHas KUCIOTa W €€ CONMM, WX (PU3UYECKHE U XHUMHYCCKUE
CBOICTBa, MOJy4YeHHE W NMpuMeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-
noHbI. Vcronp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHMSIX
yriaepoga (MeTaH, 3TaH, JTWIEH, ALETHIIEH, 3TAHOJ, TJMIEPHH, YKCYCHas
kucnora). MIx coctaB m xummuueckoe crpoeHue. [lonstue o Ouonoruuecku
BAJKHBIX BEILECTBAX: JXKUpPax, Oelikax, YIrJIeBOJAaX — M HUX POJU B KU3HU
yeloBeka. MarepuaibHOe €IUHCTBO OpPraHMYeCKUX M HEOPraHWYecKHX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIy4€HHE U
npuMenenne. CoequHeHUs1 KpeMHUs B mpupoje. OO0mme mpeacTaBieHus oo
okcuae kpemaus(1V) u kpemuueBoit kucinote. CHIMKATBI, X UCIOJIB30BAHNE
B ObITYy, MeAMIMHE, NPOMBIIIJICHHOCTH. BaxHeilue CTpOUTENbHbIE
Marepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, kene300eToH. [Ipobmembl
0€30MacHOT0 HMCIOJIB30BAaHUSl CTPOUTENBHBIX MaTepUaAlOB B IOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUUYECKUIN SKCHEPUMEHT: U3yuyeHHe OoO0pa3lloB HEOPraHWYECKHX BELIECTB,
CBOWCTB COJISHOW KHMCJIOTBI; IPOBE/IEHNE KaUECTBECHHBIX PEaKIMi Ha XJIOPHI-
MOHbl U HAONIOJCHME NPU3HAKOB MX IMPOTEKAHHs; OIBITHI, OTpa)karollue
¢bu3nyeckre 1 XMMHUYECKHUE CBOMCTBA raJlOr€HOB U UX COEUHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BHUIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OOpa3liaMH XJIOPUI0B
(raloreHu1oB); O3HaKOMJIEHHE ¢ oOpa3uamu cepbl U €€ COECIUHEHUSIMHU
(BO3BMOXKHO HCIOJIb30BaHHME BHJIEOMATEpUANoOB); HaOIOJEHUE Ipoliecca
o0yrJIMBaHuUs caxapa IoJ JIeiiCTBUEeM KOHLEHTPUPOBAHHOM CEpHOW KUCIIOTBHI;
U3yueHHe XUMHUYECKIX CBOMCTB pa30aBICHHON CEpHOI KUCIIOTHI, TPOBEACHNE
KQueCTBEHHOM peakIMM Ha Ccyib(ar-uoH M HaONIOJeHUEe TMpH3HaKa eé
IPOTEKAHUs; 03HAKOMJICHHE ¢ (PU3MUECKHMMHU CBOICTBaMH a30Ta, (pocdopa u ux
COeMHEHUI (BO3MOXHO MCIIOIb30BaHUE BHJIEOMATEpUANOB), 00pa3laMu
a30THBIX U (POCHOPHBIX YIOOpEHMIt; oyyeHne, cCoOMpaHue, paclo3HaBaHue
U U3yUYEHHE CBOWMCTB aMMHAaKa; MPOBEACHNE KAaUECTBEHHBIX PEAKIMI Ha MOH

AMMOHHUA H (bOC(paT-I/IOH U HU3Y4YCHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
HCII0JIb30BAHNE BUJEOMATEPUATIOB); HU3YUEHHE MOJEIEH KPHUCTaNIMYECKUX
pemérok anMasa, rpadura, ¢yuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azcopOLMu pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
IIPOTUBOra3a; MOJyuyeHHe, COOMpaHue, pacllo3HABaHHE U U3YyUYCHHE CBOWCTB
YIJIEKUCIIOro Tra3a; NpPOBEICHHME KayeCTBEHHBIX peakiuil Ha KapOoHaT- U
CUJIMKAT-UOHBl M M3y4YECHHME IPU3HAKOB MX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOIYKUHEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIEPUMEHTAIBHBIX

3aj71a4 110 TeMe «BakHeine HeMeTaUIbl 1 UX COEOIUHEHU)

Mertannsl 1 ux COCIMHCHU A

3.1

OO0mas xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
X mnonoxeHus B Ilepuonnmueckodl cucreMe XMMHYECKMX 3j1eMeHToB J[.M.
MenneneeBa u ctpoeHust aToMoB. CTpoeHrEe MEeTAIIIOB. MeTalnyeckas CBsI3b
U MeTajinyeckas KpHCTajuIMyecKas pemeéTKa. OIEeKTPOXUMHUYECKUH psif

HaIpsHKEHUHA METaJUIOB

3.2

dusnyecKkue ¥ XUMHUIECKHE CBOMCTBA MeTautoB. OOIIHe CITOCOOBI TTOTyYeHUS
MeTayuioB. [ToHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyT'yH, TIOPATIOMAHNANM, OpOH3a) U X TIPUMEHEHHE

B OBITY ¥ MPOMBIILJIEHHOCTH

3.3

[llenounbie MeTaiuibl: mojiokeHue B Ileproauyeckor CHCTEME XUMHUYECKHX
anementoB [[.. MenzeneeBa; CTpOEHUE UX ATOMOB; HAXOXJIECHUE B MMPUPOJIE.
dusnvecKkue 1 XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCHIbI
U THAPOKCUIBI HaTpusi W Kayius. [[puMeHeHHE MICIOYHBIX METALIOB M HX

COCTUHEHUN

3.4

Illenoyno3emMenbpHble METaJIBl MarHdi W KajJdbLIMA: IIOJOXKEHHE B
[Tepuonuueckoit cucrtemMe xumuueckux osiaemeHToB JI.M. Mennaeneena;
CTPOCHUE HX aTOMOB; HaxoXXJAeHUE B mpupoje. Pusndyeckue U XuMHUECKUE
CBOMCTBA MarHusi M KaJbliusg. BakHeWlmne coelWHEHHs KabIHsA (OKCHI,

TUAPOKCH, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AIIIOMUHHN: TOJIOKEHHE B HepHOﬂquCKOﬁ CUCTCMC XUMHNYCCKHX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMaA; HAXOXKJACHHUC B IIPUPOJC. duznyecKkue u
XHMHYECKHE CBOMCTBA aIIOMHUHMUSL AM(I)OTepHLIe CBOMCTBA OKCHAA MU

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteMme xumMmuueckux 3neMentoB J[. 1.

MeHneneeBa; CTPOCHUC aTOMAa; HAXOXKJACHUC B HPHUPOAC. dusznueckue u




XUMUYECKHUE CBOMCTBA sxene3a. OKcuapl, ruapokcuabl u conu xenesza(ll) u

xene3a(lll), ux cocras, cBolicTBa U MoOTyyeHUE

3.7

XUMHUUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (pU3MYECKHMMH CBOWCTBAMH; M3YUYCHHE PE3YJIBTATOB KOPPO3HU METAIUIOB
(BO3MOXHO HCII0JIb30BaHUE BUJICOMATEPHUAJIOB), 0COOEHHOCTEN
B3aMMOJICHCTBUS OKCHJA KaJbliUd U HATpUs C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BHUIEOMATEPUAIIOB); MCCIEAOBAHNE CBOWCTB KECTKOW BOMBI;
nporecca TOpPEeHUs Kejle3a B KHUCIOpOoAE (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAKIIUi Ha HOHBI
(Marausi, Kanelus, anroMuHus, nueaka, xenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCaHKE MPOLIECCOB OKpAIIMBaHUs IIJITAaMEHU HOHAMU HATpHs,
Kauss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMAaTEpHAalIOB);
uccienoBaHre aM(OTEpHBIX CBOWCTB THAPOKCUAA AITIOMHHUS U THAPOKCUAA
LIMHKA; pelIeHre SKCIIEpUMEHTANIbHBIX 3a/1a4 0 TeMe «BakHel1ne MeTanibl

1 UX COCIUHCHUS)

XHMHS M OKpYyXkarolas cpeaa

4.1

HoBsie maTepuansl 1 TexHOJIOrMU. BellecTBa 1 Matepualibl B MOBCEAHEBHOM
YKU3HU YesIoBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnonp30BaHnue BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp mpu XUMHYECKHX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  T'PAMOTHOCTH.  XUMHUUYECKOE  3arps3HEHHUE
okpyxaromeit cpeapl [1JIK. Posib Xumuu B penieHuu 3K0JIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA ra3, He(Th),

IPOAYKTHI UX EepepaboTKH, UX POJb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3lioB MaTepUaNIOB (CTEKIIO, CILIABbI

MCTAJIJIOB, ITOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBIICHUM NPUPOJbl, TOHHMAaHUE OOBEKTHUBHOM
3HAYMMOCTH OCHOB XMMHUYECKON HayKU KakK 00JJaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJbTypbl M NPaKTUYECKON
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHSX COBPEMEHHOIO OOLIECTBA;

IIOHMMAaHUEC MECTa XUMUHU CPEAN JPYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJaX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMECHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HUCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peammﬁ; YMEHUE HUCIIOJB30BaTb MOJACIN  IJIA

00BsACHEHHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHoHaTEHON NEATeIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XUMHYECKONH HAyKH, YTO MO3BOJIUT OOYYAIOIIMMCS pacCMaTpHUBATh
XUMUIO Kak cdepy cBoed Oynaymed mpodecCHOHATbHON
NESITEIbHOCTH M CHIeJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npopHILHOTO TpeaMeTa NpHU Tepexoie Ha YPOBEHb CPEIHETO

o01mrero oOpa3oBaHus

Bnaz[eHHe CHCTEMOM XMMMYECKHX 3HAHUM H YMCHHUE IIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpasa BKIOYacCT:

2.1

BaO)XKHEHIINE XMMUYECKUE IOHATHS: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IPOCTOE U CIOXKHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEIbHbIE aTOMHAas M MOJIEKYJIIpHas
MaccChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJISPHBIN
00bEM, OKCHI, KUCIOTa, OCHOBaHUE, CONb (CPEIHss), XUMHUYECKas
peakuys, peakUuu COCIMHEHMs, pPEaKUUH pPas3JIOKEHHs, pPEaKLuu
3aMeIlleHNs], peaklu oOMeHa, TEeIUIoBOM 3((EeKT peakiyu, 9K30- U
SHAOTEPMHUUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JOJISI XUMUYECKOTO

OJICMCHTA B  COCOAMHCHHMH, MacCCoOBad HOJII W  MPOUCHTHAaA




KOHIICHTPALKA BEUIECTBA B PACTBOPE, AP0 aTOMA, JIIEKTPOHHBIN CII0K
aToma, aToMHas OpOuTai b, PaJHyC aTroMa, BaJEHTHOCTb, CTENECHb
OKHUCJICHMs], XUMHUYECKas CBSI3b, JJIEKTPOOTPULIATEIILHOCTD, IOJISPHAS
Y HENOJSApHAs KOBAJEHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MOHHAsA, METAILUIMYECKas,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEJIEKTPOJIUT,
AIEKTPOIUTHYECKAs MCCOLUALNs, PEaKUUMU HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMbIEe peakiHu,
CKOpPOCTb XMMHYECKOW peakiuu, karanusarop, IIJK, kopposus

MCTaJIII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAHEHHsI MAacChl,
nepuoanueckuii 3axkoH .M. MeHnneneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTraapo

2.3

TEOPHUM  XUMHUH:  ATOMHO-MOJIEKYJSIDHAsE ~ TEOpHs,  TEOpHs

AIEKTPOTUTHUECKON AUCCOIMAITIH

Brnanenue ocHOBaMu XUMHUYECKON IPaAaMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TPABWIBHO WCIIOJB30BaTh W3yYEHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHCIIE MHUHEpPAIbHBIC yIOOpEHUs, METaUTbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKH  MPHPOTHBIX  HCTOYHHUKOB
YTJIEBOJIOPOAOB (yTJIsi, MPUPOJIHOTO ra3a, He)TH) B OBITY, CETLCKOM
XO3SICTBE, HAa NPOM3BOJICTBE M IOHUMAHHE 3HAYCHUS IHKHPOB,
OCJKOB,  YIJIEBOJIOB  JUIi  OpraHM3Ma  YEJOBEKAa, yMEHHUE
NPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHYECKUX MPOIIECCOB HA

OpTraHn3M YCJIOBCKA U OKPYKAIOIIYI0 IPUPOAHYIO CPEAY

3.2

YMCHUC UHTCIPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTHUX

y‘le6HHX npeamMETOB

3.3

HaJIM4Me OINbITa pabOThI C PA3IMYHBIMU UCTOYHUKAMU MH(pOpMaLUU
0 XMMUM (Hay4yHas M HAy4YHO-TIONMYJISIpHAs JIUTepaTypa, CIOBapH,

CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OIICHMUBATDH I/IH(I)OpMaLII/II-O O BCIICCTBAX, HX
MNpeBpaliCHUAX W  IIPAKTHYCCKOM MMPUMCHCHHUU H  YMCHUC

HCIIOJIB30BaTh €€ s peuICHusd y‘-Ie6H0-1'I03HaBaTeJ'IBHBIX 3aaa4




Bnanenune ocHoBamMM MOHSATUHMHOIO armapara ¥ CUMBOJIHMYECKOTO
SI3BIKA XUMHH JJI COCTaBICHUS ()OPMYJI HEOPraHMYECKUX BEIIECTB,
YPaBHEHUI XMMHUYECKHX PpPEaKLUHMi; OCHOBAMU  XHMHUYECKOU

HoMeHkJIatypsl (IUPAC u TpuBHanbHOi)

YMeHne oObSACHATH CBS3b MOJIOKEHHS AieMeHTa B [leproanyeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHMYECKHX DJEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHciIo
UIEKTPOHOB), PACIPEIECIIEHUEM 3JIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEprUoa0B, KalInAa U KaJIblIHA

IIpencraBinenue O  MEPUOJMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (paryc aToMa, dJIEKTPOOTPUIIATETILHOCTS ),
MPOCTHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuognueckoid cuctemMe (B MalblX TMEPUOAAX U  TJIABHBIX

MOArPYIIax) U AIEKTPOHHOTO CTPOSHMSI aToMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCECKHUE DJIEMECHTHI

7.2

HEOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC pCaAKIIUH

YMeHue onpenensTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHHUA XUMHNYCCKHUX 3JIEMCHTOB, 3aps/

HOHa

8.2

BUJ XMMHUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHl B

COCANHCHUAX

8.3

XapakTep cpelibl B BOJHBIX pACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCIHNTCIIb U BOCCTAHOBUTCIIb

YMeHue XapaKTCPHU30BaTb (bl/ISI/I‘IeCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEHICCTB (KUCIOPOJ, O30H, BOJOpOA, TpaduTt, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHMH,

KaJIbIIMHA, aJTFOMHHHH, KEJIe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJE€ MX BOJHBIX PAacTBOPOB (BOJa,
aMMUaK, XJIOPOBOJOPOJ, CEPOBOJOPOMA, OKCHABI U TUIPOKCHIBI
metainoB |-l11A rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yrnepoaa (1l u 1V), xpemuus (1V), azora u pocdopa (111




u V), cepot (IV u VI), cepuucras, cepHas, a30TuUCTas, a30THas,

(docdopnasi, yroapHas, KpeMHUEBasE KUCIIOTA U UX COJIH)

MPOTHO3MPOBAaTh M  XapaKTEpU30BaTb CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, MPHUMCHCHUC BCIICCTB B

%3 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHUYECKHUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIATh MOJIEKYJIIPHBIC U MOHHBIC YPABHCHUS PEAKIIHIA,
B TOM YHCJIC:
10.1 peakuuii HOHHOTo oOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHI
10.2 WITIOCTPUPYIOMNUX XUMHUYECKAE CBOIMCTBA M3YYEHHBIX KJIacCOB
' (Tpymi) HEOpraHWYECKUX BELIECTB
10.4 MTOJITBEPKTAIONINX TEHETHYSCKYIO B3aMMOCBSI3b MKy HUMU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHUTEJIEHYI0 MOJIEKYJISIPHYI0O W MOJISIPHYIO MAacChl BEUIECTB,
' MacCOBYIO JIOJIF0 XUMUYECKOI0 AIEMEHTA B COCTUHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHMHUYECKUX PEaKUUNd U HAXOAUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB peaklnuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMU  HAy4yHOro TMoO3HaHus (HaOntoJeHue,
12.1 U3MEpeHHe, SKCIIEPUMEHT, MOJICIUPOBAaHIE) PU U3yUYECHUH BEIIECTB
' U XUMHUYECKUX SIBJICHHH; yMeHue chopMylIupoBaTh HpodiemMy u
PEUIOKUTH MYTH €€ PEelIeHUs
s Oe3omacHOil paboOThl C XUMHYECKUMH BEIIECTBAMHU, XUMHUYECKOU
' nocyAoi U 1abopaTOpHBIM 000pyAOBaHUEM
paBUJIaMU 6€e301acHOro oOpamieHust ¢ BEIIECTBAMH,
UCTIONIb3YEMBIMH B TIOBCEAHEBHOMW JKU3HH, TPAaBUJIAMU MOBEJCHUS B
123 HeNnsix cOepekeHUs 370POBbSI U OKPYIKAIOUIEH MPUPOAHON Cpebl;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JCHCTBHUS Ha JKUBBIC OpraHu3Mbl
OHpe)ICJ'IéHHLIX BCIICCTB, CII0CO00B YMCHBIICHUA )51

MMPpEaAOTBPALICHUA UX BPCAHOT'O BO3JIEHCTBUSA




13

Hanmnumne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

N3YUYCHUC n OIIMCaHHUuC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHC C (1)I/I3PI‘-IGCKI/IMI/I U XUMHWYCCKUMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOIINE TPU3HAKUA MPOTEKAaHU XUMUYECKUX PEeaKIUi

13.2

M3y4eHHE CIIOCOO0B pa3JelIeHUs cMecel

13.3

IOJlyY€HUE KHUCIOpoJa M H3Y4YEHHME €ro CBOMCTB; IMOIy4YeHHUE
BOJIOPOJa M U3YUYEHUE €r0 CBOWCTB; MOJIYYEHHUE YITIEKUCIIOro raza u
M3y4YeHUE €ro CBOMCTB; IMOJy4Ye€HHE aMMHUaKa U HW3Y4YeHHUE €ero

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0Jen

PacTBOPEHHOTO BEUIECTBA

13.5

NMPUMEHCHHEe  WHAMKATOpoB  (JIakMyca,  METWJIOpaHXkKa |
dbenondranenna) aus onpeaeNeHrus XapakTepa cpeipl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

WCCIICJIOBAHNE W OMHMCAHUE CBOWCTB HEOPTaHMYECKHX BEICCTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJlIaMH,
OKCHUJaMHU  METaJIOB,  pacTBOPUMBIMU M HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJISIMU; TOJTY4YEHHE HEpPacTBOPHUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO MeTajyla JpyrMM U3 pacTBopa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THUIAPOKCUIOB ATIOMHUHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTraHNYCCKUX COGﬂHHCHHﬁ)); <<9J'ICKTpOJ'II/ITI/ILICCKaSI
JUucconuanus», «Baxneimue HeMmeTaIbl W HX COCOAUHCHUAY,

«Baxnennne MeTalIbl M UX COCOUHCHUA»

13.8

XMMUYECKHE  OKCIEPUMEHTBHI,  WIIIOCTPUPYIOIIUME  IPU3HAKU
NPOTEKaHMs PeaKuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKluu Ha
IPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax MOHBI: XJIOPHUI-, OpOMU-,
uomuna-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIMKAT-aHHOHBI,
TUJIPOKCUA-UOHBI, KATHOHBI AMMOHHS, MarHUsl, KaJIbIHsl, aTIOMUHMS,

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

14

YmMmenne:




NpPEICTaBIATh PEe3yJIbTaThl AKCIEpUMEHTa B (opMe BBIBOJIOB,

141 JIOKa3aTeNbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABJIMBATh  CBA3M  MEXJAYy  peaJbHO  HaOII0AaeMbIMU
14.2 XUMUYECKMMH SBJICHUSMU M IIPOLIECCaMH, TPOUCXOISAIIMMH B

MaKpo- U MUKPOMHPE, OOBSCHITh IPUYMHBI MHOTOOOPa3Hs BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue dneMeHTbl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTI)IC " CJIIOKHBIC BCIICCTBA.

1.3

Xumuyeckass ¢opmysa. BaleHTHOCTb aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAs aTOMHas Macca.
OTHOCHTENLHAS MOJICKYJISIpHAas Macca. MaccoBas J0JIA XUMHUYCCKOI'o 3JIEMCHTA

B COEIMHEHNH

1.5

KonnyectBo BemectBa. Monb. MonsipHass macca. MonspHbIii 00bEM Ta30B.

BzanMocBsa3s KOJNMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €IUHHI] BEICCTBA

1.6

duznyeckrue W XUMHYECKUE SBJICHUSA. XUMHUYCCKAsT peaKknusa nu eé IIpHU3HAKH.

3aKOH COXpaHEHMsI MAacChl BeleCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u llepuoanyeckas cucreMa XMMHUYECKHX AJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[lepuoanueckuii 3akoH. llepuonnyeckas cucreMa XMMHUYECKHUX DJIEMEHTOB
JH.N. MenneneeBa. [lepuonbl u rpynmnbl. @U3MYECKUN CMBICIT MOPSIIKOBOTO

HOMEpa, HOMEPOB IICpUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenne atromoB. CoctaB aToMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHUYECKHX 3JEMEHTOB

[Tepuonnueckoii cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHMH CBOMCTB XHUMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
Iepuoa0B, Kajluid, KaJIbLUA (pamzlyca aTOMOB, JJICKTPOOTPHULATCIIbHOCTH,
MCTANIMYCCKUX KW HEMCTANIMYCCKHUX CBOﬁCTB) U UX COCAUHCHUM B
COOTBCTCTBHH C IIOJIOXKCHHUEM JOJICMCHTOB B Hepnozu/lqecxoﬁ CUCTCMEC U

CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumuueckas cBg3b. KoBajeHTHas (HOJ'IHpHaH )51 HCHOHﬂpHaH) CBA3b.
aﬂeKTpOOTpI/II_IaTeJ'ILHOCTB XUMHUYCCKHUX 9JICMCHTOB. HMonnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUTMYECKUX PEIIETOK (aTOMHAas, HOHHAs, MeTauIMyecKasi),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA

XUMHUYECKON CBA3U

Baxwueline npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHNA. Mertannsl 1 BX COCIMHCHNUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHHMYECKUX COCIAMHEHUN: OKCHJIOB
(coneobpazyromiue: OCHOBHBIE, KHUCJIOTHBIE, aM(poTepHBIE) u
HecoJieoOpasyromue; OCHOBAHUM (LIENOYM M HEPACTBOPHMBIE OCHOBAHUS);
KUCJIOT (KUCIIOPOJCONepKAIME U  OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); coJiel (CPeHUX U KUCIIBIX)

4.2

@uU3NYEeCKUEe W XHUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIIOB:

BOJIOPOJIA, XJIOpa, KHCIOpoia, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, KaJiud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. BHGKTPOXHMI/I‘ICCKHI;'I

PAI HAIPSKEHUN METaIOB

4.4

DuU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOJIHBIX COCTMHEHUN HEMETAIUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AMMHAKA

4.5

dusnuecKkne U XUMHUECKHE CBOMCTBA OKCHaI0B HemeTamwioB: cepol (1V, VI),
asota(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IToayduenne

OKCHUJ0B HEMETAJIJIOB

4.6

Xumudeckue cBorctBa okcuaoB: MeTtawioB |A—IIIA rpymn, muaka, meau(ll) u

xeresa(ll, 11). Tlony4yeHnue OKCHIOB METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEpHBIX THAPOKCUAOB (Ha IpUMepe
TUAPOKCUIOB QJIOMHHHUSA, >Kene3a, LuHKa). [lodmydeHne OCHOBaHUN W

amM(bOTEepPHBIX THIPOKCUIOB

4.8

OO01ue XMMUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHON, CEPOBOAOPOIHOM,
CEpHUCTOM, CepHOil, a30THOH, (pochopHOii, KpeMHHEBOH, yroiabHOH. Ocobbie
XMMHUYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEPHOM W a30THOM KHCIOT.

HOHy‘leHI/IC KHCIIOT

4.9

OO0ue xuMHuyeckre cBoiicTBa cpeaHux coneil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacio3HaBaHrue BOAOpPOZa, KHUCIOpPOAa, aMMHAKa,

YTJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMHakKka, CCpHOfI M a30THOM KHCIIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CITIOCOOBI TMOJIYUCHUA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMHUECKIX PeaKIuil o pa3InyHbIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYACTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, Mo

W3MCHCHHIO CTEIICHEH OKHCICHUS XUMUUECKUX DJICMCHTOB

5.2

TermnoBoit 3heKT XUMHYECKOHW pEeakIuH, TEPMOXUMUYECKHE YpaBHEHUS.

DK30- U 3HJI0TepMUYECKHe peakiuu. TepMoXuMuieckue ypaBHEHUs

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCT&HOBI/ITCJ’H)HI:IC peaKuI/m. OKI/ICJ'II/ITGJ'II/I " BOCCTAHOBUTCIIN.
[Ipomecchl  OKMCIEHUST ©W  BOCCTAHOBJICHHS.  DJIEKTPOHHBIM  OayiaHc

OKHCIIMTEIILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKON qucconuauu. KaTtnoHbl, aHHOHBI. DJIEKTPOIUTHI

1 HEIEeKTPOoJUThl. CHUIIbHBIE U cl1a0ble AIeKTPOIUThI. CTENeHb TUCCOIUaIlin

5.5

Peakun monHOTO OOMEHA. YCIIOBHS TMPOTEKaHUSI PEakIMii HOHHOTO OOMEHa,

ITOJTHBIE Y COKPAIIEHHBIE HOHHBIE YPaBHEHUS PEaKIUN

XHMHS M OKpYyXarolas cpeaa

6.1

BemecrBa m Marepuansl B NOBCEIHEBHOM >XM3HM 4YenoBeKka. be3zomacHoe
UCIOJIb30BAHME BELIECTB M XMMUYECKHUX peakuUuil B jabopatopuu U OBITY.

HepBaﬂ IIoOMOIIb TP XUMHYCCKUX 0XKOraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKamomed cpeabl (KUCIOTHBIE O,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro NMpeAOTBpAaIlECHUs
[Ipenenbras momyctumas konreHTpanus BemectB (I1/IK). Pomp xumuu B
pELIeHUH SKOJIOTMYeCKUX Mmpobiem. YcuseHwe mnapHUKoBoro 3ddekra,

PaspymeHrue 030HOBOI'o CJ10sd

6.3

[Tpumenenwue cepsl, azora, Gocdopa, yriepoaa, KpeMHUS U UX COSAUHCHHUNA B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xxo3siicTBe. [IpuMeHeHue
METAJIJIOB M CIUIAaBOB (CTalb, YYTYH, AIOPATIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH X COeTMHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHMKH YIIJIEBOAOPONOB (Yroib, HMPUPOAHBIA Ta3, HedTh),

IPOAYKTHI UX TiepepaboTKu (OEH3HH), X POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OpPraHMvYCeCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, AICTUJICH, 3TAHOJI, INIULICPHUH, YKCYCHAas KI/ICJ'IOTa).
[TonsiTHE 0 OMOIOrMYECKU BaXKHBIX BCIHICCTBAX: JKUPAX, 6em<ax, YrijieBoaax — v ux

POJIM B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 1o opMysiaM XUMHYECKUX COCIMHEHUM
7.2 Macchbl (MaccoBOI) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKUM ypaBHEHHUSAM




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus: 8-i kiacc: 6a30BbIN ypOBEHb: YUECOHUK; 5-€¢ U3aHue, nepepadoTaHHOE,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKIIMOHEPHOE
obmectBo «M3aatenscTBO «IIpocBemnieHne»

» Xumus: 9-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3gaHue, nepepadoTaHHoe,
9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A. AKiIMOHEpHOE

O6III€CTBO ((HSJI&TGHBCTBO ((HpOCBGIIIGHI/IG))

METOANYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA

Xumus. 8 knace. Yueonuk (aBropsl O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnagkos

Xumus. 9 knace. Yueonuk (aBropsl O.C. 'abpuenss, U.I'. Octpoymos, C.A.

Cnagkos

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.hij.ru

http://www.prosv.ru
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