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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX opranu3anusax Poccutickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPE]CNICHHE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydJaromuxcsi, ONpeaAeNsIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XUMHUHM HA YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPENCTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B pOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(HUKOI
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI IMEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIIQJbIBAETCS W3 CUCTEMBbI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaKk OCHOBBI BCEr0 €CTECTBO3HAHMS,

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMATPUBAIOTCS HAa OCHOBE HSMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIHOCOOCTBYeT  (hOPMHPOBAHHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTHU YEJI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHH BEIIECTB M XUMHUYECKUX PEaKIIHid, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMU B TTIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aJTaNTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXcs K CaMOCTOSTCIBHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAaYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrnieueHre YCI0BUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YJaArOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue OOIICH (YHKIMOHATBLHOM ¥ E€CTECTBCHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJIYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMHpoBaHHE y OOYyYalOIUMXCS TyMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obOpa3zoBanus, coctaBisieT 136 daco: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KomuuecTBo BemectBa. Mosib. MonsipHast Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHMsS MacChl BellecTB. XUMUUeckue ypaBHeHus. Knaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUsS KUCIOpoJa B J1la0opaTopud H  NPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUIICHHE TapHUKOBOTr0 3 ekTa, pa3pynieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Oduznueckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YesoBeKa. KpyroBopoT BOJbI B NpUpPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousunveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEXKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3IlaMu OKCHJIOB U OTIMCAaHNE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™Momb, ucciegoBaHME OCOOEHHOCTEH pacTBOPEHMsI BEUIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIN3alluy, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cuctemMa XUMUYECKUX IEMEHTOB [l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenpeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHNUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MTOPO/IbI, MTOJE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucTeMa XUMHUYECKUAX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM HX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSUIMXCS K PAa3IMYHBIM KJAacCaM HEOPraHMYEeCKUX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHUS XUMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiuax. [IoHITHe 0 TOMOTE€HHBIX M TeTePOTEHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBneHue  ypaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. CTeneHp auccounannu. CUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIeAOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peaKIuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKaHUs peakiuil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYEeCTBEHHBIX PEaKIM/ HA HOHBI, PEIIECHUE dKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHUE CBOICTBA HA IPUMEPE XJI0pa (B3aUMOIECHCTBUE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs] CEpHOM KHUCIOTHL. [IpumeHenuwe cepHoi
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEOTBPAILECHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢usnueckre U XMMUYECKUE CBOMCTBA, MOJyYyeHUEe U npuMeHeHue. Coau aMMOHUS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE MUHEPATIBHBIX YI0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
moaudukauuu gocdopa, pusnyeckue u xumuueckue corctra. Oxcup dhocdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTENICHN OKUCIICHUS. YTIIepOI, AJTIOTPOIHbIE MOIU(PHUKAIINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHbIe ¢ OokcuaoM yriepoaa (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3UH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue ¥ XUMHYECKHE CBONCTBA, IMOJYYCHHE U
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, Xene300eroH. [IpoOmembr  OG€30MMacCHOrO  MCIOJIL30BAHUS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMM CBOMCTBaMHU a3zoTa, ¢ochopa U HUX
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
OPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIHEH CHIMKATHOW MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTalulbl U UX
COETMHEHUSD.

MeTausbl M UX COeIMHEHUS

OO61mast XxapakTepUCTUKAa XUMUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHHU
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTaiioB. MeTaminueckasl CBA3b U
METaJUIMYecKass  KPUCTAJUIMYECKAss  pelETKa.  DIEKTPOXUMHUYECKUU  psij
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIOoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[Ilesounble MeTauibl: MoJIOKeHUE B [lepruoamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAXOXICHHUE B IMPUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUAPOKCUABI HaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METaUIOB W HUX
COEMHEHU.

[[leqoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TIOJIOKEHUE B
[Tepunoanueckoil cucreme xumuueckux 3emenToB I, 1. MenaeneeBa, CTpoeHUE HX
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMN: IOJIO)KEeHUE B [lepuoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToma, HaXxOXIAeHUE B npupone. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCTOJBb30BAaHUE  BUIEOMATEpPUANIOB), IMPU3HAKOB  IPOTCKAHMUSI
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuusd ¢ Kajablus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuaiibl B NOBCEHEBHOM KW3HHM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIMXCS CUCTEMHBIMH JJIS1 OTJIEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJCINb, SBICHHE, MapHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKY, JTUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJI0o, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTAUd U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HH(pOpMaLUE O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO03HABATEIBHBIX 3a/1a4, BBIIOJHEHHM XUMUYECKUX HKCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C IMO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
NIPAaBHJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi TeMbl, (OPMYIUPOBaThH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBUM, BUIBI JIESITEJIBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETalUU, TPEeoOPa30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTyaIusX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHUN: aToOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JTOJIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (DEKT peakiuu,
AJIpO aToOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paguyc aToma,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poI1eHTHAsI KOHIICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEGHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. W. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHYeckux diemenrtoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro »3jieMeHTa 1o (opMysie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYAO0U U J1aOOpaTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATH U IMPOBOJMTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON d(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peaKIuu, MPeAesIbHO JIOMyCTUMAas KOHIICHTPAIIHS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XHUMHUYECKOU (hopMmyie, xapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: ONMUCHIBATh M XapaKTEpPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (opMylie COSIUHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHHUIO J1a00OpAaTOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISABICHUE MPUUUHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHE

8 KJIACC
No HaumenoBanue KomnnuecTtBoO OCHOBHBIE BUJIBI IEITENHHOCTH
/11 pas3aesnoB U TEM 4acoB Conepxanue oOy4eHUs oOydJaronuxcs

yqe6H0r0 mpeamMceTa

Ileps

OHAYAJBbHbIC XUMHNYCCKHUE IOHATHHA

11

XUMHUA — BaKHas
0071aCcTh
€CTECTBO3HAHUS
U [IPAKTUYECKOU
JIeATEeIbHOCTHU
YyeJI0BeKa

5

[Ipeamer xumuu. Posib XUMHM B )KU3HU
YeJIOBEKa. XMMHS B CUCTEME HayK.

Tena u BentecTBa. Pu3nueckue cBOMCTBA
BEIIIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [IoHsATHE 0 METOAAaX MO3HAHUS
B XUMHH. YHUCTHIE BEIIECTBA U CMECH.
Crioco0sI pa3ziesieHus CMeceil.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XMMHUUYECKOMU MOCY0M,

C IpaBUIaMH PabOTHI B 1abopaTopuu

U TIpreMaMH# 00paIieHus ¢
71a00paTOPHBIM 000PYTIOBAHHEM.
dusnyeckre CBONCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

¥ HEMETAJUIOB.

CnocoObl pazfiesieHus: cMeceit
(punbTpOBaHUE, BEITAPUBAHUE,
JTUCTUIUISIUSA, XpoMaTorpadusi).

PackpriBaTh CMBICI H3yYaeMbIX MOHATHH.
PackpriBaTh poJb XUMUH B IPUPOJIC

W KU3HH YeJIOBEKA, €€ CBS3h C IPYTUMHU
HayKaMH.

Pa3nuuars yncThIE BELIECTBA U CMECH;
OJTHOPOJIHBIE U HEOJTHOPOIHBIE CMECH.
Pasznuuate ¢pusznueckue U XUMHUYECKUE
SIBJIICHHSL.

CrnenoBaTh alrOpUTMaM UCIIOIb30BaHUS
AKCHEPUMEHTAIBHBIX METOJOB —
HaOJII0ICHUS M SKCTICPUMEHTA.
Habmronats u onuchiBaTh 00BEKTHI

[P MPOBEJICHUH JEMOHCTpai

1 JIa0OPATOPHBIX OMBITOB MO U3YUCHHUIO
(bU3HYECKIX CBOMCTB BEIMIECTB, CIIOCOO0B
pa3aeyieHus CMECEN BEIIECTB.
[IpoBOAUTE XUMUYECKUN IKCIEPUMEHT
MIpU pa3feieHuu cMecel (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIN) B XOI€
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JlabopamopHuvie onvimoi:

N3ydenue u onucanne GU3MIECKUX
CBOICTB 00pa3I0B HEOPTaHUIECKHIX
BEIIIECTB.

N3ydenune crocoOoB pasieieHus CMecei
(C MOMOIIBbIO MarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. IIpaBuna pabotsl B 1abopatopuu
U TIpUeMbl 0OpalieHus ¢ 1a00paTopHbIM
000py/TI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumMepe
OYHUCTKH TIOBAPEHHOW COJIN)

paKTUYeCKOi padoThl Ne 2.

CreoBath NpaBuIaM NOJIb30BAHMS
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
o00OpyI0BaHKEM, a TAKXKE MPaBHUIIaM
oOpallleHHs ¢ XMMUYECKMMU BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLUEH

IIPU BBIMIOJTHEHU U NMPAKTUYECKOU

paboTel No 1.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOU

Ha MHGOPMALIHIO U3 yYeOHHMKA

U CIPAaBOYHBIX MaTepUaJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

1.2.

BemecTBa
A XUMHUYECKUE

peakmuu

15

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U ClOKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas hpopmysa. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAs aTOMHAs Macca.
OTHOcUTEeNbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OmnpenensiTe MPU3HAKU XUMUYECKUX
peaKinii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYIIHOCTh (PU3UUYECKUX

U XUMUYECKUX SIBJICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.
KnaccudunmpoBats Xumuyeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyrommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBnsaTs popMyIibl OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH U OTIPEJIEIISIThH
BaJICHTHOCTH 110 (hOpMyJsIaM BEIIECTB.
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KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocCBs3b KOIMYECTBA, MACCHI
Y YKCJIa CTPYKTYPHBIX €AMHUIL BEIISCTBRA.
Pacuetsl o dpopmynamMm XUMHUYECKUX
COCIMHEHUM.

duznueckue U1 XUMUYECKUE SIBJICHUS.
XUMHUYECKas peakius U ee MPU3HAKHU.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMUYECKHUE YPABHEHUSI.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coennHeHMs, pa3noKeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

duznueckue cBOKWCTBa 00pas3IoB
HEOPraHMYECKUX BEIIECTB — METAJIOB

Y HEMETAJJIOB.

OO6pa31ipl BEemeCTB KOJTUIECTBOM 1 MOJIb.
duznueckue sABICHUS (TUIaBIEHUE BOCKA,
TasiHUE JIbJ1a, paCTUpPaHUE caxapa

B CTYIIKE, KUTIEHUE W KOHJICHCAIUs
BOJIbI).

XUMUYECKHUE SBIICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEIHOI IPOBOJIOKH,
B3aUMOJICHCTBHE COJIbl MU MeTia

C COJIIHOW KHUCJIOTOM).

Habmronenne npu3HakoB MPOTEKAHUS

PaccraBnsaTh K03 pueHTHI

B YPaBHEHUSAX XUMHUECKUX PEAKITUH.
Ha6mtonats u onuckiBaTh 00BEKTHI

IIPU MPOBEACHUM IE€MOHCTpaIui

Y JJaOOpPAaTOPHBIX OIBITOB.

[IpoBOUTE BhIUMCIEHUS IO GOpMYIIam
XUMUYECKUX COCTMHECHUN U YpaBHEHUSIM
XUMHYECKUX PEAKIIH.

[IprMeHsTh €CTECTBEHHO- HAy4HbIE
METO/1bl TO3HAHUS (B TOM YHUCIIe
Ha0JI0/ICHNE, MOJICTMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaliu
MBICTUTENBHOMN AESTENbHOCTH
(cpaBHEeHUE, KIacCU(pUKAITIS)
BricTpanBaTh pa3BEpHYThIE MTUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nH(popManio U3 yaeOHHUKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCTI0JIb30BATh N3YUYCHHBIA TOHSITUNHBIN
anmnapar Kypca XuMuu
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XUMHYECKUX PEaKIUil (pazioKeHue
caxapa, B3aMMOJIEHCTBUE CEPHOI
KHUCJIOTHI C XJIOPUIOM Oapusi, MOITyYeHHE
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HArpEeBaHUU, B3aUMOJICHCTBUE
xenesa ¢ pactBopoM costu meau ().
OnbIThI, WIITIOCTPUPYIOLINE 3aKOH
COXpaHEHUS MACCHhI.

JlabopamopHvie onvimei:

Coznanue Mojiesneit MoJIeKyJ
(ILIapOCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa31ioB HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.
Ha6monenue ¢puzndeckux (TiaBieHue
BOCKa, TasHUE JIb/Ia) U XUMHUYECKUX
(ropeHue cBe4H, MPOKATMBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaGmronenne un onucanue mpu3HaKkoB
MPOTEKAHUS XUMUUECKUX PeaKIIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJICKYJISIPHOM MacChl
BEILIECTB, MOJIIPHON MaccChl, MacChl

BCIICCTB, MACChl 1 KOJINYCCTBA BCIICCTBA,

MacCCOBOM J0JIU XUMHUYECKOTO SJIEMEHTA
o popMyJsie COSTUHEHNS,
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I10 YpaBHCHUSAM XUMHNYCCKHX peaKuHﬁ:
KOJINYCCTBA, MAaCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MacCe
pPE€arcHTOB WK IIPOAYKTOB PCAKIIUU

Hroro o pazgeny

20

Baxueiiue npeacraBuTe M HEOPraHMYECKUX BelIEeCTB

2.1 | Bo3nyx. Kucnopon.
Ilonstue
00 okcugax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npoctoe
BelecTBo. HaxoxaeHue kucioposia

B Ipupo/ie, GU3NIECKUE U XUMUUECKUE
CBOMCTBA (peakuuu ropeHusi). OKCUIbI.
[Tpumenenue kuciopoaa. Criocoos
MOJIY4E€HUS KUCJIOPO/ia B Tab0OpaTOpuu
U ipoMblnieHHocTH. Kpyrosopot
Kucinopoja B npupojie. O30H —
AJUTOTpOIHAS MOAU(PUKALIUS KUCIOPO/Ia.
TennoBoit 3 PeKT XMMUYIECKON peaKIIyH,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

¥ SHAOTEPMUYECKHE peakiuu. Tormmumgo:
yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCHJICEHHE TTapHUKOBOTO Y (dekTa,
pa3pylieHrue 030HOBOIO CIIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE onpesienieHue coaepKaHus
KHCIIOPOJIa B BO3/IyX€

[Tonyuenue, coOupanue, pacrio3HaBaHKE

Hcronp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTsL COCTaBIIeHUs: (POpMyYJT BELIECTB,
MOJICKYJISIPHBIX YPAaBHECHUN XUMHUECKUX
peakuuii ¢ yuacTueM KUCIOPO/a.
XapakTepu30BaTh (OMUCHIBAThH) COCTAB
BO3/1yXa, GPU3UYECKUE U XUMHYECKUE
CBOMCTBA KHUCIIOPO/Ia, CIIOCOOBI €T0
MOJIy4EeHHUsI, IPUMEHEHNE U 3HaYEHUE
B MIPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peaKIuu TOPEHUS

U MEJJICHHOT'O OKHUCIICHUSI.

OOBSICHATH CYITHOCTH 9KOJIOTHYECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath npaBuiam 0€30MacHOM
paboThl B TabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBaHUS, & TAKXKE
npaBujiaM oOpalleHus ¢ TOPIOYUMU
BEILIECTBAMM.

[1nanupoBaTh U OCYLIECTBISATh
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmonenre B3auMoIeiCTBUS BELLIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HMKHOBEHUS U MTPEKPAILECHUS TOPEHUS
(moxkapa).

JlabopamopHuiii onvim.:

O3zHakomiieHHe ¢ o0pa3laMu OKCHIO0B

Y OTIIMCAHUE UX CBOMCTB.
IIpaxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YUEHHUE €TO CBOWCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA HA OCHOBaHUHU aTOMHOM MacChl
XUMHYECKOT'0 3JIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

110 YPABHEHMAM XMMHUYECKUX PEaKIUN

Ha TPAKTUKE XUMHUYECKHE
OKCIIEPUMEHTBI, IIPOBOANTH HAOTFOICHHSI,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEICHUU
71a00paTOPHBIX OIBITOB M TPAKTUYECKON
paboTHI.

BBIYHCIIATH KOJIMUECTBO BEIIECTBA,
o0BeM rasza o Gopmyam.

Y4acTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBaTh pa3BepHyThIC MTUCHMEHHBIC
U YCTHBIC OTBETHI C OTIOPOH

Ha nH(popMaInio U3 yaeOHHKa

U CIIPABOYHBIX MAaTE€pPUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

2.2

Bopopoua. [lonsitue
0 KHCJIOTaX U COJISIX

Bopopon — aneMeHT u npocTtoe
BelecTBo. Haxoxnenue Bogopoaa

B IpUpO/ie, PU3NICCKUE U XUMHICCKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciotel u comnm.
MosnspHbliit 00beM Ta30B. PacueTsr

0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpsiBaTh CMBICT M3y4aeMbIX TOHATUNA
Y IPUMEHATH 3TU TOHATUS MIPU ONHCAHUU
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu30oBaTh (OMUCHIBATH)
bu3nUecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/1a, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHUE.

Cobupath npubOp AJIsI MOTYUEHUS
BOJIOPOJA.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY
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Y paclo3HaBaHUE BOJOPOA.
B3aumopelicTBrue Bogopoia ¢ OKCUI0M
menu (II).

JlabopamopHuwiii onvim:
B3aumopaencTBrue KUCIO0T C METaJIaMHU.
llpakxmuueckas paboma:

Ne 4. Tlomyyenue u coOupanue BOI0poa,
VU3y4YEHHUE €r0 CBOWCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY;

00bEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIeHUsT (DOPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYCCKUX
PEAKLMH C Y4aCTUEM BOJOPOJIA.
BBIMUCIIATh MOJIIPHYIO MAacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBA, 00BhEM rasa,
MaccCy BEIIEeCTBA.

[TpoBOIUTE pacueThl IO YPaBHCHUSAM
XUMHYECKUX PEAKIIMiA: KOJTNYECTBA,
00BeMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCce pearcHTOB
WM IPOJTYKTOB PEAKIIHH.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboTHI B TabopaTopuu

UCTIOJIB30BAaHUH XUMHUYECKON TIOCY/IbI

1 000pyIOBaHUS, a TAKXKE TIPpaBUIIaM
oOpaIleHus ¢ TOPIOYNMH BEIIeCTBAMHU

B OBITY.

[T1aHupOBaTh M OCYIIECTBIISITH

Ha MPAKTUKE XUMHYCCKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOTIOICHUS,
JIeaTh BHIBOJIBI 110 PE3yJbTaTaM
HKCIIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM paboTe

B TpyIITIe

2.3

Bopa. PactBopesl.
Iloasgatue
00 OCHOBaHUAX

dusnueckue cBorcTBa BOAbl. Boma kak
pacTBOpPUTENb. XUMUYECKHUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICIT H3y4aeMBbIX ITOHATUI
Y IIPUMEHSTH 3TH MMOHSTHUS [P ONUCAHUN
CBOWCTB BEIIECTB U UX NIPEBPALLICHUMN.
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OcHoBaHus.

PactBOps1. Posb pacTBOpOB B mpupoae
Y B )KM3HU yenoBeKka. KpyroBopoT Boasl
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX

BoJ. OXpaHa U OYUCTKA PUPOJHBIX BOJ.

HacpliiieHHbie 1 HEHACHILIICHHBIE
pactBOpbl. PAaCTBOPUMOCTD BEIIECTB
B Bojie. MaccoBas J10J1s1 BELIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuEe BEECTB € pa3IMuHOM
PacTBOPUMOCTBHIO.

B3aumopelicTBre BOJbI C METAIIIIAMHU
(HaTpUEM M KaJIbITUEM).
HccnenoBanue pacTBOPOB KHUCIOT

Y IIEJI0YEH ¢ TOMOIIBIO HHAUKATOPOB.
JlabopamopHvie onvimwi
UccinenoBanme 0cCOOEHHOCTEN
PacTBOPEHUS BEILIECTB C PA3IMYHOMN
PacTBOPUMOCTBIO.

[IpuroroBiieHE PaCTBOPOB

C OMPEAECITCHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOI'O BELIECTBA.
IIpakmuueckas paboma

Ne 5. [IpuroToBneHue pacTBOpOB

C ONpEeAETCHHON MaCCOBOM JI0JIEH

XapakTepu3oBaTh (PU3NUECKUE

U XUMHUYECKHUE CBOMCTBA BOJIbI, €€ POJIh
KaK pacTBOPUTEISI B TIPUPOTHBIX
npoLeccax.

CocTaBisaTh ypaBHEHUS XUMUYECKUAX
PEAKIMHU C YYaCTUEM BOJBI.

OOBSICHATB CYITHOCTH KOJIOTHYCCKUX
npo0JieM, CBSI3aHHBIX C 3arPsSI3HCHUEM
MIPUPOTHBIX BOJI, CIIOCOOBI OYMCTKH BO/TbI
OT MPUMECEH, MEPHI M0 OXpPaHE BOJI

OT 3arpsi3HEHUSI.

[T1aHMpOBATH U OCYIICCTRIISATH

Ha TPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOJAUTH HAOIIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTEHI.

CrnemoBath npaBmiiaMm 6e€30macHON
paboTHI B 1abOpaTOpUu MpHU
MCIIOJIb30BAaHUU XUMUYECKOH MOCY/TbI

1 000pyAOBaHUS.

[TpoBOIUTE BHIYUCIICHUS C TIPUMEHEHHEM
TIOHSTHS «MacCOBast TOJIs BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3BepHyThIC MICHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOM
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PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C UCIIOJIb30BaHUEM ITOHITHS «MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha MHPOPMALIMIO U3 yYEOHHMKA

Y CIIPABOYHBIX MaTEPUAIIOB, ITPAMOTHO
VCIIOJIb30BATh U3YYCHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COEJIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coeaunenuii. Oxcuapl. Knaccudukarms
OKCHUJIOB: COJIe00pa3ytoiine (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTepHBIE)

U HecosieoOpasyroIiue.

Homenknatypa okcumoB. dusnyeckue
1 XUMHYECKHE CBOMCTBA OKCHIOB.
[Tonyuenne okcHUI0B.

OcHoBanus. Knaccudukanust o0CHOBaHUIN:

IIEJI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Homenxkiatypa ocHoBanuii. @u3nueckue
Y XUMUYECKHE CBONCTBA OCHOBAHUM.
[Tomydyenue ocHOBaHUI.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. uzndeckue

1 XUMHWYECKHE CBOMCTBA KUCIOT. Psij
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyeHue KucCior.

Conu. HomeHnkiatypa cosneil.
OU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lonydyenue cosen.
['eneTnueckas CBSI3b MEXKAY KJIACCAMHU
HEOPraHUYECKUX COCITMHEHUN.

KnaccudununpoBath uzydaemsoie
BEIIIECTBA 110 COCTaBYy M CBOMCTBAM.
CocTaBisaTh (POPMYJIIBI OKCUIOB, KHCIIOT,
OCHOBaHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHOH HOMEHKJIATypeE.
[TporHo3upoBaTh CBOKMCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMHUYCECKHX CBOWCTB
W3YYCHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCHL.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHUS
PEaKINii, HILTFOCTPUPYIOIIHX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFONTUX TEHETHIECKYFO
B3aMMOCBSI3b MEXK/Ty HUMH.
[Tpou3BOAUTH BEIYUCTICHUS

M0 YPAaBHEHUSM XUMHYECKUX PEaKIIUN.
[ImarnpoBaTh U OCYIIECTBISATH

HA TIPAKTUKE XUMUYECKUE
OKCIIEPUMEHTBI, POBOAUTH HAOFOICHHSI,
JIeaTh BHIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA MPU TTPOBEICHUN
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Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OO6pa31ibpl HeOpraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX
BEIIIECTB.

JlabopamopHvie onvimol

Onpenenenue pacCTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMONIBI0 UHIUKATOPOB.
N3ydenune B3auMO1€MCTBUS KUCIIOT

C METaJUIaMHU, PEaKUid HEUTpaaInu3aluu.
BzaumonericTBre pacTtBopa cCEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[Tony4yeHnre HepacTBOPUMBIX OCHOBaHUH.
BriTecHeHME OJIHOTO MeTaIa IPyTUM
U3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BajkHelnie Ki1acchl
HEOPTraHUYECKUX COCIUHEHUIN.
Buiuucnenus:

10 YPABHEHUSM XMMHUYECKOW PEaAKIINU:
KOJIMYCCTBA BEIICCTBA, 00bEMa, MACChI
10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00beMy, Macce peareHToB

WJIA IPOJTYKTOB pEaKIuu

7a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboTHI B TaGOpaTOpun

[P UCTIOJIb30BAHUHN XUMHUYECKOM
NOCY/bl U 000PYI0BaHMUS.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOH

Ha MHGOPMALIMIO U3 YYEeOHHUKA

U CIIPABOYHBIX MAaTE€pPHUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

Hrtoro no pazneny:
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IHepuoanuyeckuii 3akoH u llepuognyeckas cucreMa xumudeckux djieMeHToB /I. M. Menaeneesa. CTpoeHue aroMmoB.
Xumnueckasi cBi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEaKIMHU

3.1 | Ilepuoanueckuit
3aKOH

u [lepuognyeckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. . Menaeneena.

7

[TepBble MONBITKH KJIaCCUDUKALIUH
XHMHUYECKUX 3JIeMEeHTOB. [loHsaTHe

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeI0YHBIC U MIEIOYHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIC T'a3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonnueckuii 3axoH. [lepuognueckas
CHCTEMa XMMHUYECKHUX DJIEMEHTOB

.. MenpneneeBa. Koporkonepruoanas
U JUTHHHOTIEpHOIHAS (POPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
anemeHToB [[.1. Menaeneea. [leproasl
Y rpynibl. OU3NUECKUN CMBICTT
MOPSIIKOBOTO HOMEPa, HOMEPOB Mepuoaa
Y TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N3oronel. DnexktpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK ATOMOB ITEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTa

IO €ro NoJIOXKEHUIO B [lepuoanueckon
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHECHUS pajinyca

PackpbIBaTh CMBICI IEPUOTAUECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOUIIBI
«llepuoguueckas cucremMa XUMUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBath CTpPOCHHUE aTOMa,
SHEPreTUYECKUX YPOBHEMN U MOJYPOBHEM
MIPY MOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTYpaIuii u 3JeKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATH (PU3UYECKUIA CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKHUE FJIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIUN
Y UX COEIMHEHUS T10 TOJIOKEHUIO

B [lepnoanueckoii cucreme

J.1. Mennaeneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B N3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN

B ITpEeJIeNIax MaJbIX MEPHUOJIOB U IIIaBHBIX
MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX DJICMEHTOB,
METAINYSCKUX U HEMETAIUTHUCCKUX
CBOWCTB IO TpyNIiaM 1 NEPUOJAM.
3nauenue [leproanueckoro 3akoHa

u [lepruoanyeckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJISl PA3BUTHSI HAYKHU U
npaktuku. .M. Menzaenees — yyeHbli
Y TpaXkJIaHuH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCH 1A ITMHKA

C pacTBOpaMU KHUCJIOT U HIEJIOYECH.
MopenupoBaHu€e CTPOEHUS MOJIEKYII
[P IOMOIIA PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX POpMYII.
Ta6muma «Ileproauueckas cucrema
XUMHUYECKUX PJIEMECHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimwi
O3HakoMJIeHHE C 00pa3IaMyi METaJIJIOB
1 HEMETAJJIOB

VYyacTBOBaThH B COBMECTHOM paboTe

B M1ape WK IpymIe.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(POpMaLIKIO U3 y4eOHUKA U APYTUX
HCTOYHUKOB, B TOM yKciie UHTepHeTa

3.2

XuMH4YecKas CBSI3b.
OxucCIUTENBHO-
BOCCTAHOBHUTEILHEIC
peaxiuu

Xumnueckas cBaA3b. KoBasieHTHasA
(moJsipHas ¥ HEMOJIAPHAsI) CBSI3b.
DIEeKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. oHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIE peakiu. [Ipoiieccrl

PackpbIBaTh CMBICT N3y4aeMbIX TOHSATHIA.

OnpenensiTe BUA XUMUYECKOU CBSI3U

B COCIMHCHHH.

MoaennpoBats CTPOEHUE MOJIEKYIT
IIPY [IOMOILIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHUCJICHUS 1 BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.
XUMHYECKUN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB

Y HEMETAJUIOB, B3aUMO/ICICTBIE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KUCJIOT
U TIeJIouel, POBEJICHNE OMBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUsA, COCAMHEHHUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTFOCTPUPYIOIINE PUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3oKEeHUs, COCTUHECHMS)

Hcnonp30BaTh XUMUUYECKYIO CHMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiuil.
OrnpenensTh CTENeHb OKUCICHUS aTOMOB
XUMHUYECKUX PJIEMEHTOB MO opmMyiaM
U COCTaBIIATH (POPMYIIbI OMHAPHBIX
COCIMHEHUH MO CTETICHU OKUCIICHUS
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTAHOBHTEIb. PaccTaBlsTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIil METOAOM BJIEKTPOHHOTO
Oananca.

Habmronath XuMUYECKHE OTBITHI

IO IJIaHY, AaHAJIU3UPOBATh U J€1aTh
BBIBOJIBL.

HUcnons3zosate UKT mig cozmanns
MO/IeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JIOKJIAJIOB T10 TEME.

BricTpanBaTh pa3BepHYThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha THGOPMAIIHIO U3 YICOHNKA U APYTUX
HMCTOYHUKOB, B TOM uucie Murepuera

Hroro no pazpeny 15
PesepBHOE Bpemst 3
OBUIEE YMCJIO HACOB 68
[10 ITPOT'PAMME
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9 KJIACC

No
/i

HaumenoBanue
pa3zesoB U TeM
y4eOHOro rpeaMeTa

KomnnuectBo
YacoB

Coneprxanue oOyueHus

OcCHOBHBIC BUBI ICATCITLHOCTH
oOydJaronuxcs

BemiecTBO M XUMHYECKHE Pe€aKInn

11

IToBTOpEHue

U yriiyoJieHue
3HAaHUM OCHOBHBIX
pasaesnoB Kypca

8 knacca

5

[lepnonunueckuii 3akoH. Ileprnoanueckas
cCUCTEMa XUMHUUYECKUX DJIEMEHTOB

.. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB MIEPBBIX TPEX
MEPUOJIOB, Kalusl, KalbIUsi U UX
COCJIMHEHUIN B COOTBETCTBUU

C MOJIOKEHUEM 3JIEMEHTOB

B [lepuoanueckoit cucteMe U CTPOEHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOU
CBSI3U. THIBI KPUCTATUTMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THUMA KPUCTAINTMYECKOU
PELIETKU Y BUJA XUMUYECKOU CBS3H.
Kinaccudukaius u HOMEHKIaTypa
HEOPTraHWYECKHUX BEIIECTB. X UMUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCS

K Pa3JMYHbIM KJIACCAM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKAs CBSI3b
HEOPTraHUYECKUX BEILECCTB.

XapakTepu30BaTh XUMUUYECKHE FIIEMEHTBI
MEPBBIX TPEX MEPUOI0B, KAJIUS U KAJIbIUS
T10 UX TOJI0XKEHUI0 B [lepuoanueckoi
cucreme /1. . Menneneena.
KnaccudunupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA N3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh 00IINE XUMHUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
TIOJITBEPKIATH CBOMCTBA IPUMEPAMHU
MOJICKYJIIPHBIX YPABHCHU XUMUYECKUX
pEaKIuu.

OnpenensTh BUJL XUMUUECKOU CBSI3U

Y TUT KPUCTAJUTMYECKOU PEIIETKH
BCILIECTBA.

[Iporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT X CTPOCHHUSI.
BricTpanBaTh pa3BepHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(popMalnio U3 yueOHHKa

Y CPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJEIISIMU
KPUCTAJUTUYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaJIOB
U HeMeTalIoB (Tpaduta u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUS)

UCIIOJIb30BATh U3YYCHHBIA TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

Knaccuduxanys XuMuuecKux peakiiuii
0 Pa3JIMYHBIM MIPU3HAKaM (I10 YUCITY

U COCTaBY YYaCTBYIOIIHMX B PEAKIIUH
BEIIECTB, MO TETIOBOMY 3 (PeKTy,

110 U3MEHEHHIO CTETICHEW OKUCIICHHS
XUMUYECKHUX JIEMEHTOB,

10 00paTUMOCTH, 110 YYACTHUIO
KaTajau3aTopa). K30-

Y SHJAOTEPMUUYECKUE PEAKIINU,
TEPMOXHUMUYECKUE YPABHEHHUS.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [lorsiTue 06 00paTUMBIX

¥ HEOOPATHUMBIX XUMUYECKUX PEAKITHSIX.
[loHsITHE O TOMOT€HHBIX U TE€TEPOre€HHBIX
peakuusax. [lonsitue o karanuse.
[loHsiITHE O XUMHUYECKOM PABHOBECHUHU.
@aKTOpHI, BIUSIOIINE HA CKOPOCTh
XUMUYECKON peaKkIuu U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT H3ydaeMbIX TTOHATHIH
Y TIPUMCHSITh 3TH TIOHSTHSI IPY OTTUCAHHUH
CBOMCTB BEIICCTB M UX MPEBPAICHHI.
KnaccuduiumpoBaTs XUMUYECKUEC
pCaKIny 10 Pa3IMIHBIM IIPU3HAKAM.
YcraHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIIMH OT Pa3InIHBIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHYECKUX TIPEBPAILICHHUM
B Pa3JIMYHBIX YCIOBHSIX.

OnpenensiTe OKUCTUTEIb

1 BocctaHoBuTesnb B OBP.

CocTaBiTh 3JEKTPOHHBIN OaJIaHC
peaxIuu.

[Tpou3BOAUTH BEIYUCTICHUS

10 XUMHYECCKUM YPaBHCHHSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B T1ape WM TPYIIIIC.

BricTpanBaTh pa3BepHYThIC MMCHbMEHHBIC
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peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIX
PEaKLUii ¢ UCTTOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIIUE PUMEPHI
OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUS, COCTUHEHHUS ).
Buiyucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMa U MACCHI
pEeareHTOB WU IPOJYKTOB IO
YPaBHEHUSM XUMUYECKUX pEaKIUn

Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(QOpMaLMIO U3 YUeOHHKA

Y CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YYCHHBIN TOHATUNHBIN
anmapar Kypca XMMuu

1.3

DNEeKTpoNnuTHYECKas
JIUCCOLIMAIIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKOMN
JTUCCOLUALINN. DIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIMY BEIIECTB

C pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u. Crenens quccounanu. CuiabHbIe
U Ci1a0ble DJIEKTPOJIUTHI.

Peakuun nonnoro oomeHa. Y cioBus

PackpbIBaTh CMBIC H3y4aeMbIX OHATHM,
a TaK)XE€ CMBICII TEOPUHU
AIEKTPOJIUTHYECKON TUCCOLUALNY.
OOBACHATh NPUUHUHBI
AJIEKTPOINPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, pa3JINYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBisiTh ypaBHEHHUSI TUCCOLUALIAN
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IPOTEKAHUS pEeaKIMii HOHHOro 0OMeHa,
MOJIHBIC U COKPAIIEHHbIC HOHHBIE
ypaBHEeHUs peakiuid. CBOMCTBA KUCIOT,
OCHOBAHMU U COJIEM B CBETE
IpeACTaBICHUN 00 PIEKTPOIUTUUECKOM
nucconanui. KauecTBeHHbIE peakinu
Ha noHBI. [loHsTHE O TUIpONIU3E

COJIEN.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPOIPOBOAHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JACCOLIMAIIUM KUCIIOT, 1IeJIouen

U coJiei (BO3MOXKHO UCTOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIONIHAE TMPU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHME OcaJiKa, BBIJICIICHUE Ta3a,
obpa3oBaHKe BOJIbI).

Pacno3HaBaHue HEOpraHMYECKUX
BEILECTB C MOMOIIBIO KAUECTBEHHBIX
pEaKiui Ha UOHBI.

JlabopamopHhuiii onvim:

N3ydenune npu3HaKoB NPOTEKAHUS
peakiuu HOHHOTO OOMEHAa B pacTBOpPax
AJIEKTPOJUTOB (C 0Opa3oBaHUEM OCaKa,

BBIJICJICHHEM T'a3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEJI0YEH U COJIEH, TTOJIHBIC

Y COKpaIllEHHbIC HOHHBIC YPaBHEHUS
XUMHUYECKUX PEAKIIU HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOM
JIACCOLMALINN; IOJITBEPKAATh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemate sxcriepruMeHTaIBHBIC 331241

10 TEME.

[ImaHnpOoBaTh U OCYILIECTBIISITh

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOJAUTH HAOIIOICHHS,
JIeJIaTh BBIBOJBI IO pE3yJIbTaTaM
AKCIEPUMEHTA MIPU IPOBEAECHUN
71a60paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboTel B TabopaTopuu

[P UCIIOJIB30BAHUU XUMHYECKON
MOCYJIbl U 000PYyIOBAHUSL.

[IpoBOANTH BBIUUCIICHHS 10 XUMHUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTH B COBMECTHOM paboTe

38




lIpakxmuueckasa paboma:

Ne 1. PenieHue skcriepuMeHTaIbHBIX
3aJ1a4 1o TEME.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIINI

B IIape WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB HH(OPMAIIH, B TOM YUCIIE
Nutepuera

Uroro no pazgeny

17

Hemerasabl n nx COCAMHECHUSA

2.1

OOmias
XapaKTEePUCTHKA
XUMHUYECKUX
2JIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

OO6m1as XxapakTepUCTHKA rajIOTeHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u pusznueckue CBONCTBA
IIPOCTHIX BELIECTB — raJJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3aUMOJICHCTBUE C METAIIIAMU,
HEMETaJUIaMU, 1IeJI0YaMM).
XnopoBogopo. ComnsiHasi KUCTIOTa,
XUMHUYECKUE CBOMCTBA, ITOTYyYEHHE,
npumMeHeHue. JlercTrue xiuopa

Y XJIOPOBOJIOPO/Jia HAa OPraHU3M
yesloBeka. BaxkHenmuye XJI0puabl U uX
HaxXO0XJECHUE B IIPUPOJE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpakarIue GU3NIECKIe

Y XUMHUYECKHE CBOMCTBA raJION€HOB U UX
COeIMHEHU (BO3MOKHO HCTIOJIb30BaHUE

OOBSCHATH 00IITE 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejiesiax MaabixX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBI XUMUYECKUX
AIIEMEHTOB C YYE€TOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh GU3MUECKUE

¥ XUMUYECKHUE CBOMCTBA IIPOCTHIX
BEIIIECTB TAJIOTCHOB (Ha IPUMEPE XJI0pa)
U CJIOHBIX BEUIECTB (XJIOPOBOAOPOIA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE€ U KU3HU YEJIOBEKA.
OnpenensiTe XJI0pUI-UOHBI B paCTBOPE.
[1maHupoBaTh U OCYIIECTBIISITH

HA TIPAKTUKE XUMUYIECKUE
HKCIEPUMEHTBI, MPOBOAUTH HAOIIIOICHMS,
JIeJIaTh BBIBOBI IO pe3yJibTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomiieHHE ¢ 00pa3LaMu XJI0pUI0B
(raJoreHUI0B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOUCTB COJITHOM KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUMA
Ha XJIOPUA-HOHBI.

IIpaxmuueckasa paboma

Ne 2: Tlonmy4yeHue CoNTHOM KUCIIOTHI,
U3YUYEHUE €€ CBOICTB.

Buviuucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA IPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboThI B TabOpaTOpuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
NOCY/Ibl U 000PYI0BAHUS.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTOPO

Ha MHGOPMALIHIO U3 yYEeOHHMKA

U CIIPABOYHBIX MAaTE€pPHUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHUH

2.2

OO0mas
XapaKTepUCTHKA
XUMHYECKHX
AJIIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COCTMHEHUS

OO6mast XxapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHHUS.

Crtpoenue u pusndeckue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnnoTpornHbie MOAU(PUKAIIMHA KUCTOPOAa
U cepbl. XUMHUYECKHUE CBOMCTBA CEPHI.
CepoBoopo, cTpoeHue, (huzndecKue
Y XUMHYECKHE CBOKCTBA.

OKcupl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

Cepnas xkucnota, (pU3nIecKue

¥ XMMHUYECKHEe CBOMCTBA (00IIHE KakK

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHHH CBOMCTB JIEMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUH C y4EeTOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh HU3NUECKHEC

1 XUMHUUYECKHE CBOMCTBA IIPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBOI0pOJIa, OKCUIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJIYYCHHUSI, TPUMEHEHNE U 3HAUYCHUE
B TIPUPOJIC ¥ KU3HU YETIOBEKA.
OnpenensiTe HaMUYKE CyIb(aT-NOHOB
B PacTBOpE.

OOBSICHATH CYITHOCTD 3KOJIOTHUECKUX
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peACTaBUTENS KIlacca KUCIOT

u crienuduyeckne). XUMUYECKHUE
peakIuu, Jexxalirue B OCHOBE
IPOMBIIIIEHHOTO CI0c00a MOJMy4YeHHUs
cepHoil kucnotsl. [Ipumenenue. Conun
CEpHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIHS
Ha CyJib(aT-uoH.

Haxoxenue cepbl 1 €€ COeTMHEHU N

B npupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karolen cpeibl COCTMHCHUSIMHU
cepsl (KUCTOTHBIC IO/, 3aTPSI3HCHHE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
IPEIOTBPAICHUS.

Xumuueckuii IKCnepuUMeHm:
Llemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3IaMu Cephl U ee
COEJIMHEHUAMU (BO3MOKHO
HCITOJIb30BaHHUE BUIEOMATEPHATIOB).
Hab6monenue nporecca oOyriavBaHus
caxapa noj JevcCTBUEM
KOHIEHTPUPOBAHHOUN CEPHON KUCIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XUMUYEeCKUX CBOMCTB
pa30aBIEHHON CEpPHOM KHUCTIOTHI.
[IpoBeneHne KaueCTBEHHOM peaKIIMu Ha
cynbdaT-uoH U HAOIIOICHUE MPHU3HAKa
ee MPOTEKAHUS

npo0ieM, CBA3aHHBIX C TepepadoTKON
COCMHEHUH CEPBI.

IInaHupoBaTh U OCYLIECTBIIATH

Ha MPAKTUKE XUMUUYECKUE
HKCTIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUSI,
JIeJIaTh BBIBOJIBI TI0 pe3yJIbTaTam
HKCTIEPUMEHTA.

CnepnoBatb npaBuiiaMm 6€30MacHON
paboThl B TabopaTopuu

IIPH UCTIOJIB30BAaHUN XUMHUYECKON
MOCYJIbI U1 000PYyIOBaHUS.

[Tpou3BOIUTH BEIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPHU BBIOJHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHBIE MaTEPHUAIIbI
(ITepponuecKkyto CUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneesa, Tabauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHHI1

Y COJIEU B BOJE, DJICKTPOXUMHUYECKUM PSI
HaIpsKEHU METAIIIOB).

Hcnonp30BaTh IPHU BBITOJIHEHUT
y4eOHBIX 3aJIaHUl U B TIPOIIeCcCe
HCCIIEIOBATEIBCKON NI TENbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COAECPKAHUS, CIIPABOYHBIE
Martepuaisl, pecypcbl MHTepHEeTa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
HJIEMEHTOB
VA-rpynmnsi.

Azor, pocdop u ux
COEJIMHEHUS

OO6mrast xapaKTepUCTHKA FIIEMEHTOB
VA-rpynnbl. OCOO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTePHBIE CTCTICHU
OKHCJICHHSL.

A30T, pacpoCTpaHEeHHE B PUPO/IEL,
bu3HUecKre 1 XUMUICCKUE CBOWCTBA.
KpyroBoport azora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUICCKHE
CBOICTBA, TIOJyYCHUE U TPUMEHEHUE.
Conu aMmMoHUS, UX Ppu3znyueckue

U XMUMUYECKHE CBOWCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHUSI.

A3OTHas KUCJIOTA, €€ ToJTyYeHue,
dbu3nyueckre 1 XUMUYECKHEe CBOMCTBA
(oOmMe Kak MmpeacTaBUTeNs Kiiacca
KHUCJIOT U CIIeIU(pUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaUe€CTBE MUHEPATBHBIX
ynoOpeHuid. XUMHUYECKOe 3arps3HCHHE
OKPY’KAIOIIEH CPEbI COCTUHECHUSMU
a30Ta (KUCIIOTHBIE TOXKIH, 3arPSI3HEHNE
BO3/1yXa, TTOYBHI U BOJIOEMOB).
docdop, ammoTponHbIe MOIU(DUKAITTN
docdopa, hpu3nIecKre 1 XUMHUICCKHC
croiictBa. Okcup dpocdopa (V)

u pocdopHas kucnora, GU3NIECKue

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynmnsl v uX COEAUHEHNUN C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE

¥ XMMHYECKHE CBOWCTBA MPOCTHIX
BELIECTB a30Ta U Gocdopa u ux
CO€JIMHEHUH (aMMHaKa, cojeit aMMOHUS,
a30THOW KHUCJIOThI, HUTPATOB, OKCHJIA
docdopa (V) u dochopHOI KUCTOTHI,
dbocdaroB), criocoObl UX TOTYUYEHUS,
NpUMEHEHHUE U 3HAaYCHHUE B IPUPOJIE

U KM3HU YeJIOBEKa.

OnpenensiTe HOHBI aMMOHUSA U Qocdat-
MOHBI B PacTBOpE.

OOBSICHATH CYLITHOCTH KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C HAX0XKICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIlIeH cpele.

[TmannpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHYECKHE
HKCHEPUMEHTBI, IPOBOUTH HAOTIOICHUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEICHUH
71a00paTOPHBIX OTIBITOB U MIPAKTHYECKON
paboTHI.

CrnenoBath mpaBuiaM 0€30MacHOM
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Y XMMUYECKHUE CBOMCTBA, MOJIyUYECHUE.
Hcnonb3oBanue pocdaros B kauecTBe
MUHEPATBHBIX YI0OPECHHI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3zHakomiieHHE ¢ PU3MUECKUMU
cBoMcTBamMu azota, gpocdopa

U UX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHE C 00pa3liaMH a30THBIX
u GhochOpHBIX YAOOpEHUIA.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YYEHUE CBOMCTB aMMHAaKa.
BzaumMoneincTBue KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MEJBIO
(BO3MOYHO UCIIOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimei:
[IpoBenieHrE KAaUECTBEHHBIX PEAKIUIA
Ha MOH aMMOHHUs U ¢ocdaT-HoH,

Y U3Y4YE€HUE NMPU3HAKOB UX
IPOTEKaHUSI.

IIpakmuueckas paboma

Ne 3: [Tomyuenue ammuaka, u3ydeHue
€ro CBOMCTB.

Buiuucnenus:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

paboThl B 1aboparopun

MIPU UCTIOIB30BAHUN XUMHUYECKON
NOCYZbl U 000PYI0BaHHUS.
[Tpou3BOUTH BHIUUCICHHUS

M0 XUMUYECKUM YPaBHECHUSIM.
Hcnionp30BaTh IPH BHITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIIBI
(MepUOIUYECKYIO CUCTEMY XUMHUUECKUX
anemenToB J[. . Menpaeneena, Tabnuiry
PaCTBOPUMOCTH KHCJIOT, OCHOBAHUM

U COJICH B BOJIE, DJICKTPOXUMUYCCKUM Pl
HanpsHKEHUM METaJIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB

IV A-rpynmsr.
Yraepon

Y KPEMHUU, U UX
COCIUHEHHUS

OO6uras xapakTepuCTUKa AJIEMEHTOB
IV A-rpynnsl. Oco6eHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHHUS.

Yrnepon, amioTponHbie MOAUGUKAIINH,
pacnpoCcTpaHeHUe B IPUPOJIE,
bu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B MIPUPO/IE.

Oxkcupsl yriaeposa, ux Gusndeckue

Y XUMHYECKUE CBOMCTBA, JCVCTBUE

Ha YKUBBIE OPTaHU3MBbI, TIOJIyYCHUE

Y IPUMEHEHHE. JKOJIOTHUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yriepona (IV), runoresa riao6anbHOro
NOTEIUICHUS KJIINMAaTa, TapPHUKOBBIN
¢ dexT.

VYroyibHas KUCIIOTA U €€ COJU, UX
dbu3nyueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
nonbl. Micnonb3oBaHue kapOOHATOB

B OBITY, MEJIUIIUHE, POMBIIIJICHHOCTH
Y CEJIbCKOM XO3SIMCTBE.
[lepBoHaYaNIbHBIE TOHATHUS

00 OpraHMYeCKUX BEIIeCTBAX KaK

0 COEMHEHUSX yriiepoaa (MEeTaH, 3TaH,

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB yriepoaa U KPEMHUS U UX
COEIMHEHUH (OKCHUIOB YIJIepo/a,
YTOJIbHOM KUCIIOThI, KAPOOHATOB, OKCHIA
KPEMHHUS1, KPEMHUEBOU KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI X MOJYYEHUS,
NpUMEHEHHUE U 3HAaYCHHUE B IPUPOJIE

Y )KM3HU YeJIOBEKA.

OOBACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOCHME BELIECTBA — CBOWCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yIiaepoJa U KPEMHUS.
Omnpenenatb kKapOOHAT- U CUIMKAT-UOHBI
B pacTBOpeE.

OOBSACHATH CYIIHOCTb KOJIOTHUYECKUX
Ipo0sIeM, CBA3AHHBIX C HAXOXKICHUEM
YIIEKHUCIIOTO Ta3a B OKPY Karolen
cpeze.

[TonTBepxkaaTh 0COOEHHOCTH COCTaBa
OpPraHMYECKHUX BEIIECTB MPUMEPaAMHU
IPOCTBIX COEAMHEHUI (METaH, 3TaH,
3TUJIEH, AaETHIIEH, ITaHOJI, [JULIEPHUH,
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STWJIEH, alleTUJIEH, 3TaHOJI, IJIULEPHH,
YKCyCHasi KUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIILJIEHHOCTH.
[TonsiTue 0 OMONOTrUYECKU BaXKHBIX
BELIECTBAX: KUpax, OenKax, yrieBojaax —
U UX POJIU B KU3HU YEJIOBEKa.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUI.
Kpemnunit, ero puznueckue

U XUMHUYECKHE CBOMCTBA, MOJTyYeHUE

u npuMenenue. CoeAMHEHUS] KPEMHHUS

B nipupoae. OO1ue mpeacTaBieHus

00 okcuje kpemuus (1V) u kpeMHHEBOI
KHCTIOTE.

Cunukarel, UX UCTIOB30BAHKE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
Baxxneume cTpouTeIbHBIE MAaTEPHUATIbL:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eTon. [Ipobiiemsr 6e30macHOTO
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B IOBCEAHEBHOM KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PEIIETOK

YKCYCHAs KUCJI0Ta), B3aUMOCBSI3b
HEOPTraHUYECKUX COCTMHEHUN YTiIepo/ia
Y OPTaHUYECKHX BEIIECTB.

OnuceIBaTh pOJIb OCIIKOB, KUPOB

Y YTJICBOJIOB B (DYHKITMOHHPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
WUCTOYHUKOB YTJIEBOJIOPOOB, UX POJIh

B OBITY U TTPOMBITINICHHOCTH.
[TpoBOIUTE BEIYUCIICHHUS 110 YPABHCHUSAM
XUMHYECKUX PEAKIIHH.

[T1aHMpOBATH U OCYIICCTRIISATh

Ha TIPAKTUKE XUMUYCCKUE
AKCTIEPUMEHTHI, IPOBOIUTH HAOTIOICHUSI,
JIeJIaTh BBIBOJIBI TI0 pe3yJIbTaTam
AKCTIEPUMEHTA TIPU TIPOBEACHUHN
71a00paTOPHBIX OIMBITOB M MTPAKTHYECKUX
pabor.

CrnemoBath nmpaBuiaM 0€30MMacHoOM
paboThI B TabopaTopuu

IIPH UCIIOIB30BAaHUN XUMHYECKOMN
MOCY/IBI U 000PYIOBaHUS.
Hcrionp30BaTh IPH BHITIOJIHCHUT
y4eOHBIX 3aJIaHAK TEKCTHl YICOHHKA,
CIIPaBOYHBIC MaTEPHAITBI
(ITeprouuecKyro CHCTEMY XUMHYECKUX
sanemenToB /. . MenpaeneeBa, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAaHUI
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anmasa, rpadura, QyniepeHa.
O3HaKoOMIIEHHE C IPOLIECCOM aJIcOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoOMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuanbl: CUIMKaTHAS
IPOMBIIIJIEHHOCTB ).

Mojenu MOIEKyJ OpraHuYEeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[lonyyenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHHE CBOMCTB YIJIEKUCIIOTO Ta3a.
[IpoBeneHre KaueCTBEHHBIX PEAKLIUM

Ha KapOOHAT U CUJIMKAT-UOHbI

Y U3YYE€HHE NMPU3HAKOB UX

POTEKaHUSI.

IIpaxmuueckue pabomoi:

Ne 4. Tlonydenue yriekucioro rasa,
V3y4YECHHUE €T0 CBOUCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 no teMe «BaxHenIre HeMeTaIbl
U UX COCTUHECHUS».

Buviuucnenua:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

Y COJIEHN B BOJE, JIEKTPOXUMHUUECKUM sl
HaIpPsHDKEHUM METAIIIOB)

Hroro no pazaeny

25
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MeTajiibl 1 HX COCAMHECHUSA

3.1

OO1ue cBoMCTBA
METAJLIOB

OO6mras xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nosokenus B Ilepuoanueckon cucreme
XUMUYECKUX JIEMEHTOB

J.1. MeHneneeBa u CTpOCHUSI ATOMOB.
Crpoenue MeTaiuioB. Metamuyeckas
CBSI3b U METAJITNYECKast
KpUCTAJUTMYECKAsl PEIIeTKa.
DIEKTPOXUMUYECKUH psAJT HAPSHKEHU I
MeTayioB. duU3nUecKkue U XUMHUUYECKUe
cBoiicTBa MetajutoB. OOI1IHE CIIOCOOBI
nosryyeHus: MmetaiuioB. [lonsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CnuiaBsl (cTalib, YyT'yH, JIOPATIOMUHUNA,
OpoH3a) ¥ UX IPUMEHECHHUE B OBITY

Y IPOMBIIIJIEHHOCTH.

Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOKHO HCIOJb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvlie onvimul:
O3HakoMJieHHE C 00pa3aMi METaJIIOB
U CIUTaBOB, UX (U3UYECCKIMHU

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y TIPUMEHSITh OTH TMIOHATHS TIPH OMUCAHUN
CBOWCTB BEIIECTB U UX IIPEBPALLCHUN.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB 3JICMEHTOB-
METAJIJIOB M UX COSJIMHEHH U C yUETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJLJIOB,
oO1ue Pu3NIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh OOIIUE CITOCOOBI
MOJIYYEHHS] METAIIJIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAIIOB
OT KOPPO3HH.

CrnenoBathb npaBuiiam 6€30MacHON
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAHUHT XUMHUYECKOM
MOCYJIbI U1 000PYyT0BaHUS.
[Tpou3BOAUTH BEIYUCTICHUS

110 YPaBHEHHSIM XUMUYECKUX PEAKIIHH,
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B TIape WK TPYyIIIE.

Hcnonb30BaTh MPpY BHITOTHECHAH
y4eOHbIX 3aJJaHUI TEKCThl YYEOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEaKIIUi,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MaTEPHUAIIBI
(ITeproanueckyto CUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabmauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH

Y COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN PAL
HaMpsHKEHU METaIoB)

3.2

Baxmnuerimme
METAJLIBI U UX
COEIMHEHUS

16

[[lenounbIe METAILIBI: TTOJ0KEHUE

B [lepuoanueckoii cucteMe XuMHUYECKUX
anemenToB [[.1. Mennaeneena,

CTPOEHHUE UX aTOMOB, HAXOXK/ICHHUE

B ipupojae. PU3n4ecKue 1 XUMUIECKUE
CBOMCTBa (Ha IpUMeEpPe HATPUS

1 Kayusi). OKCUIBI M TUIPOKCHUIBI HATPUS
u kanus. [[pumeHeHne meaoYHbIX
METAJIJIOB U UX COCTUHCHUM.
[IlemouHO3eMEIbHBIC METAJIJIBI MATHUM

U KAJIBIIUN : TIOJIOKEHUE

B [leproanueckon cucreme XUMUYECKUX
sanemeHToB [[.1I. MeHueneeBa, cTpoeHHne
MX aTOMOB, HAX0XJCHUE B IIPUPO/IE.
du3nyecKre 1 XUMHUYECKHE CBOMCTBA
MarHus 1 Kajienusa. BaxxHeimue
COEJIMHECHUS KaJblus (OKCHI,
TUIPOKCH, COJH). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ YCTPaHEHUSI.

AJIOMUHUN: TIOJ0KESHHE

B [lepnoanueckoni cucreme

OOBsCHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB 3JIEMECHTOB-
METAJIJIOB U UX COSJIMHEHUM B TPYIIIax

C YU4E€TOM CTPOCHUS X aTOMOB.
XapakTepu3oBarh (HU3NUECKUEC

U XUMUYECKHE CBONCTBA MPOCTHIX
BEIIECTB METAJJIOB M UX COCIMHEHUH
(OKCUIOB, THAPOKCHUIOB, COJIEH),
CIIOCOOBI MX MOJTYyYCHUS, TIPUMEHEHNE

Y 3HAYCHHE B TIPUPO/IC U KU3HU
yeJIOBEKa.

YcranaBnuBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEIIIECTBA — CBOMCTBA — NMPUMEHECHHUE —
Ha NMpUMEpax U3y4yaeMbIX BEIIECTB.
Pacno3naBath ¢ HOMOIIBIO KQUECTBEHHBIX
peaKIuii HOHbI METAJIJIOB: MarHusl,
KaJIbIUsl, AIFOMUHUSA, [IMHKA, xkene3a (11)
u xenesa (III), menu (II).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB Y TUJIPOKCHUIOB ATFOMUHUS
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XUMHUYCCKHUX DJICMECHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHUYCCKHC CBOHCTBA aIIOMUHHUS.
AmoTepHbIe cBOMCTBa OKCHIA

U TUAPOKCHUA ATFOMUHHUS.

Kenezo: monoxenue B [lepuoanueckoit
CHCTEME XUMHYECKHUX DJIEMCHTOB

.. MenpneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHYECKHE CBOIMCTBA JKeJe3a.
Oxcupl, rTuAPOKCUIBI U cou sxenesa (1)
u xkenesa (III), ux cocras, cBoiicTBa

Y TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0EHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIbIMA U HATPHUA C BOJOUW (BO3MOXKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
OxpaniMBaHue jIaMeHu HIOHAMU
HaTpUsl, KaJIUs U KaJIbIUs

(BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHUATIOB).

HccnepoBanne CBOMCTB KECTKOM BOJIbI.
[Iporiecc ropeHus »xkesne3a B KUCIOPOIE
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

U [[MHKA.

IInaHupoBaTh U OCYLIECTBIIATH

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JienaTh BBIBOJBI 110 pe3yJibTaTaM
HKCIIEPUMEHTA IPU NMPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboTel B TabopaTopuu

MIPH UCTIOIB30BAaHUN XUMHUYECKON
MOCYJIbI U 000PYyIOBaHUS.

[Tpon3BOINUTH BHIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nH(popManuio U3 yaeOHHKA

Y CIIPAaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIA TOHATUNHBIN
anmnapar Kypca XUuMuu
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JlabopamopHwvie onvimbi:

[IpoBeneHrEe KaUECTBEHHBIX PEAKIIUM
Ha MOHBI (MarHusl, Kajablys, aTFOMUHUS,
nuHKa, sxenesa (1) u sxxenesa (I11), menu
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHUS.

UccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUIA ATTFOMUHUS U TUIPOKCUIA
LAHKA.

Ilpaxmuueckue pabomoi:

Ne 6. XKecTkocTh BOABI 1 METOJIBI €€
YCTpaHEHHS.

Neo 7. Penienue s3kCiepuMEHTAIBHBIX
3a1a4 1o TeMe «BakHeline MeTasibl
U UX COCTUHECHUS».

Buiyucnenus:

110 YPABHEHUSIM XUMHYECKUX PEAKIIHIA,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE
WU COJIEPKUT NIPUMECH;

MacCOBOM JJOJIM BBIXOJ1a TPOIYKTa
peakuuu

Uroro no pazaeny 20
XUMHS U OKPYXKAKOLIAS cpeaa
4.1 | Xumus 3 BeniectBa u MmaTepuanbl B IOBCEAHEBHOM | XapaKTEPU30BaTh POJIb XUMHU

1 OKpYy Karommast
cpena

YKA3HU 4YenoBeka. be3onacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMHUUYECKUX
peakiuii B ObITy. [lepBas momorib

B Pa3JIMYHBIX cPepax AesATCILHOCTH
JIF0JICH, OCHOBHBIC BEIIIECTBA
Y MaTepHabl, MPUMEHIEMbIC B )KU3HU
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IPY XUMUYECKHIX
0XKOTax U

OTpaBJICHUSAX.

XUMHYECKOE 3arpsA3HEHNE
OKpY’Karolen cpeinl (mpeaenbHast

AOITyCTUMAs KOHICHTPAlUA BCIICCTB.

Ponp xumnu

B PCIICHHUU SKOJIOTUYCCKHUX HpO6HeM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenne 06pas3iioB MaTepuaioB
(cTekno, crIaBbl METAJLIOB,
MOJIMMEPHbIC MaTEPHUAJIbI)

COBPEMEHHOTO YEeJIOBEKa.

OOBSICHATH yCIOBUS O€30I1aCHOTO
UCTIOJIH30BaHMS BEIIECTB U XUMUIECKHIX
peakuuii B ObITY.

AHanNM3UpOBaTh U KPUTUUECKU
OLIEHUBATh MHPOPMAITUIO O BIUSHUU
MIPOMBIIIUIEHHOCTH, CETTLCKOTO
X0351CTBa, TPAHCIIOPTA U JIp. HA
COCTOSTHHE

OKpY’KaroIel cpesibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIH
IPU XUMUYECKUX OXKOTaX U
oTpaBiieHusX. [[pyHUMaTh y4acTue B
o0CyXIeHUHU TTPOOJIEeM XUMHUECKON U
HKOJIOTUYECKON HAMpaBIE€HHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIUIO
1o poodieme

U MpeJiaratb BO3MOKHbBIC TTyTH €€
pelIeHus

Hroro no pazaeny: 3
PezepBHOE BpeMms 3
OBIIEE UHCJIO 68
YACOB

I10 ITPOT'PAMME

51



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoauuecTBO 4acoB
Ne HaunmeHoBaHMe pa3aeioB K i DJIeKTpOHHbIe (LN (POBbIE)
n/n U TeM MPOrpaMmbl Bcero OHTPOIBLHBIC PAKTHYUECKHE o0pa3oBaTe/ibHbIE PecypcChl
padoTbI padoThbI
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE OHATHS
XuMus — BaxkHas 00J1acThb bubmmoreka ITOK
11 €CTECTBO3HAHMS U 5 5 https://m.edsoo.ru/7f41837¢c
' MPaKTUYECKON ['JIOBAJI-JIAB https://globallab.ru/
JIEeSITEILHOCTH YeJIoBeKa
bub6mmoreka IJOK
1.2 Bemectsa u xumutcckue 15 1 https://m.edsoo.ru/7f41837¢
peaximu I'JIOBAJI-JIAB https://globallab.ru/
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6mmoreka IJOK
21 Bosznyx. Kucnopon. 6 https://m.edsoo0.ru/7f41837c
' ITousitre 00 okcumax I'JIOBAJI-JIAB https://globallab.ru/
bu6mmoreka LJOK
2.2 Bozopox. Howsrue o 8 1 https://m.edso0.ru/7f41837¢
KHCIIOTax 1 COJAX I'JIOBAJI-JIAB https://globallab.ru/
Bbubnuoreka IJOK
23 Bopa. PactBopesl. [lonsitue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBaHHUSIX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KIIACCHI bubmnorexa [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
COCAUHEHUI I'JIOBAJI-JIAB https://globallab.ru/
Hroro no pazneny 30
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Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE Pe€aKnumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

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

3.1 XMMHYECKHX SIIEMEHTOB J1. ! I'JIOBAJI-JIAB https://globallab.ru/
N. MenneneeBa. Ctpoenue
aToMa
Xumudeckas CBS3b. Eub 10K
NOJINOTCKA
3.2 Oxucnmenso 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHTCIILHBIC I'JIOBAJI-JTAB https://globallab.ru/
peaxiuu
bu6mmoreka IJOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
bub6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoiabubie | IlpakTuyeckue (1ipp )
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoTbI pecypebi
Pa3nes 1. BemecTBo U XuMH4yeckue peakuun
bubmmoreka [{OK
11 [ToBTOpeHue u yriyoaeHue 3HaHUH 5 1 https://m.edso0.ru/7f41a636
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca ['JIOBAJI-JIAB
https://globallab.ru/
bu6moreka [IOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 https://m.edso0.ru/7f41a636
) peakimit T'JIOBAJI-JIAB
https://globallab.ru/
bu6mmoreka [IOK
13 DIIEKTPOJUTHYECKAS] JUCCOIUALIHS. 8 1 1 https://m.edso0.ru/7f41a636
' XUMHUYECKUE PEAKIIMU B pacTBOpax I'VIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazaeny 17
Pa3znen 2. HemeTa/JILI M UX COeANHEHHUS
bu6mmoreka [JOK
21 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 https://m.edso0.ru/7f41a636
' anemeHToB VIIA-rpynmel. ["agorenst ['JIOBAJI-JIAB
https://globallab.ru/
OO01as XxapakTepUCTUKA XUMUYECKHX brbmorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.eds00.ru/7f412636
' I'JIOBAJI-JIAB
COCTHHCHIA https://globallab.ru/
OO01as XxapakTepUCTUKA XUMUYECKHIX BH6J_IHOTeKa LHOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 https://'m.edsoo.ru/741a636
) ) ’ ['IOBAJI-JIAB
COCTHHCHIA https:/globallab.ru/
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OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

24 SNEMEHTOB IVA-rpynmsl. Yriaepon u 8 [TIOBAJL-JIAE
KpEMHHH 1 HX COCHCHNA https://globallab.ru/
Wroro mo pazueny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
bubmmoreka [{OK
o https://m.edsoo0.ru/7f41a636
3.1 OO011e cBoiicTBa METAIIOB 4 TTIOBAJL-IIAE
https://globallab.ru/
bu6moreka [IOK
3.2 Baxkueiimme MeTaluIbl B KX COSIUHEHUS 16 https://m.eds00.ru/ 71412636
) I'JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazgeny 20
Pa3znea 4. Xumus v OKpy:Kamomas cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIOBEKA 3 https://m.eds00.ru/7f41a636
) I'JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazaeny 3
bu6mmoreka [JOK
Pe3eDBHOE BDEMSL 3 https://m.edsoo.ru/7f41a636
p p TJIOBAJI-JIAB
https://globallab.ru/
OBILIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
[Ipenmer xumuu. Poss xumun B
1 1 https://m.edsoo.ru/7efb3c3c
JKU3HM 4eoBeKka. Tena u BemecTsa
[TonsaTue o MeTonax MO3HAHUS B
2 A 1 https://m.edsoo.ru/9f459e9a
XUMHH
[IpakTnueckas padota Ne 1 «[Ipasuiia
6 6 N
3 PabOTRL b IADOPATOPIH H [PHCMEL 1 https://m.edsoo.ru/ab2a57ch
oOpareHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM
Uucrele BemecTBa U cmecu. Criocod
4 HCTPRIC BEIIECTE UH veen. A o 1 https://m.edsoo.ru/8dffeead
pazaenenus cmeceit
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKU MTOBAPEHHOM COJIM)»
6 ATOMBI ¥ MOJIEKYJIbI 1 https://m.edsoo.ru/434a3592
XUMUYECKUE DTIEMEHTHI. 3HAKH
7 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB
[IpocThlie 1 coXXHBIE BElECTBA https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 https://m.edsoo.ru/b44af747
3aKOH NMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyina. BaneHTHOCTB 1 https://m.edsoo.ru/3adc28cl

aTOMOB XMMHNYCCKHX 3JICMCHTOB
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OrtHOCcHUTEIbHAd aTOMHAs Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
MaccoBas 10J11 XUMHYECKOTO

12 A https://m.edsoo.ru/95bch8f5
3JIEMEHTA B COEAUHEHUH
KomnuectBo Bemntecrsa. Moub.

13 . https://m.edsoo.ru/668edb4a
Momnspnas macca
(DI/I?:I/I‘-IGCKI/IG U XUMHUUYCCKHUC ABJIICHUS.

14 https://m.edsoo.ru/8b878fcf
XuMUUecKas peakius
H N3HAKU U YCJIOBUS ITPOTCKAHUA

15 P Y . P https://m.eds00.ru/84214963
XUMHUUYCCKUX peaKum/I
3aKOH COXpaHEHUSI MACChI BEIIECTB.

16 P B https://m.edsoo.ru/aalc152d
XHWMHUYECKUE YPAaBHEHHUS
BI)I‘-H/ICJ'IGHI/ISI KOJIN4YECTBA, MaCChl

17 BEIIlECTBA 10 YPAaBHCHUSM https://m.edso0.ru/b1656492
XUMHUYECKUX PEaKIni
Knaccudukanus xuMmuueckux

18 peakuii (CoeTuHEHNUs, Pa3IoKEeHHUSI, https://m.edsoo.ru/fe58191f
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHuuKIonequcT. O0o0IIeHNE U https://m.edsoo.ru/213bbeaf
CHCTEMAaTHU3aIUs 3HAaHUH
Kourponsnas padora Nel o teme

20 p p https://m.edsoo.ru/cc95e5ed
«BerecTBa 1 XUMHUYECKHE PEAKIIUI)
Bo3nyx — cmecs razos. CoctaB

21 Bo3ayxa. Kucnopoa — sneMeHT u https://m.edso0.ru/237315cf

IIpOCTOC BEUICCTBO. O3zon
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22

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKuy OKUCICHUS,
ropenue). [lorsitue 06 okcumax

https://m.edso0.ru/67245d2f

23

CrocoObl TIOJTy4YeHUS KHCI0poa B
nabopaTopuH U MIPOMBIIIICHHOCTH.
[IpumeHenne kucnopoaa

https://m.edso0.ru/896247ch

24

TenoBoit 3¢ ekt xumMuueckoin
peaxiuu, IoHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH, IK30-
U SHIOTEPMUYECKUX PEAKIUAX

https://m.edsoo.ru/4d71febb

25

Tonnuso (HedTh, Yroiab U METaH).
3arps3HeHre BO3/IyXa, CIIOCOObI €ro
MPEOTBPAICHHS

https://m.edso0.ru/62a61752

26

[Ipaktruueckast pabota Ne 3 o Teme
«ITonmyuenue u cobupanme
KHCIIOPO/1a, U3yYEHUE ero CBOMCTB»

https://m.edso0.ru/329545c9

27

Boaopon — sneMeHT u mpocToe
BemecTBo. Haxosxienue B mpupoie

https://m.edsoo.ru/2325645f

28

dusnyeckue U XUMUYECKHE CBOMCTBA
BoJiopona. IIpumenenue Bogopoaa

https://m.edsoo.ru/ae9eb4hb5

29

ITonsaTue o KUCIOTax U COJISAX

https://m.edsoo.ru/d743bf8d

30

CrniocoOsl mostyueHust BOAOPoIa B
J1abopaTopuu

https://m.edsoo.ru/8dbbbc9b

31

[IpakTnueckas pabota Ne 4 o Teme
«[Tony4yenue u cobupanue BOAOPO/Ia,
W3Yy4YEHUE €ro CBOUCTBY

https://m.edsoo.ru/37a3324a

32

MonsipHblii 00bEM ra30B. 3aKOH
ABoranpo

https://m.edsoo.ru/714a252d
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33

Brrunciienus o0béMa, KOJIMYECTBA
BEIIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

https://m.edsoo.ru/25858514

34

Beruucnenus 00EMOB ra3oB Mo
YPaBHCHUIO PEAKIIUU HA OCHOBE
3aKOHA 00BbEMHBIX OTHOIIEHU ra30B

https://m.edsoo.ru/ae3d2633

35

duznueckre 1 XMUMHUYECKUE CBOUCTBA
BOJIBI

https://m.edsoo.ru/272b514c

36

Cocras ocHoBauuii. [lorsarue 06
MHJIUKATOpax

https://m.edsoo.ru/3d2634ef

37

Bopa xak pacTBOpUTENb.
HaCI)IIlIeHHI)Ie 1 HCHACBIIIICHHBIC
pacTtBopbl. MaccoBast 10J1 BELIECTBa
B pacTBope

https://m.edsoo.ru/2b19b4el

38

[IpakTruueckast pabota Ne 5 mo Teme
«IIpurotoBneHue pacTBOpPOB ¢
OnpeaeIEHHON MacCOBOM 0Jen
PacTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/9f55a219

39

KontponpHas padota Ne2 mo teme
«Kucnopoa. Bogopona. Bona»

https://m.edsoo.ru/c1c97fe3

40

OKcuapl: cocTaB, KiaccuduKamus,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TomyyeHune u XMMHYECKHE CBOICTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

https://m.edsoo.ru/bce52bca

42

OcHoBanus: cocTaB, Kinaccudukarms,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a
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43

[Tosydyenune u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/eb3b238b

44

Kucnotsr: cocras, knaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/d2cc4664

46

Conu (cpennue): HOMEHKIIATypa,
CIIOCOOBI MOJIY4YCHH A, XUMHUYCCKUC
CBOICTBa

https://m.edsoo.ru/66bad57a

47

[IpakTueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
«OCHOBHBIE KJIACCHI HEOPTAaHHMYECKHIX
COEeIUHEHUIN

https://m.edsoo.ru/ef5f5b6d

48

I'eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPTaHUYECKUX
COEeIUHEHNN

https://m.edsoo.ru/3eafb436

49

O00011eHNE U CUCTEMATU3ALMS
3HAHUN

https://m.edsoo.ru/aedf982e

50

KontponpHas padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

https://m.edsoo.ru/53e93cf2

51

HepBBIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_[I/II/I
XUMHYECKUX 31eMeHTOB. IloHsTHe o
rpyimax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/45cbh955f

52

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MeHpeneeBa

https://m.edsoo.ru/acfe3f3c
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53 [Tepuonpl, rpyniibl, HOATPYIIIBI https://m.edsoo.ru/dd7cc851
Crpoenue atomoB. CocTaB ato

o4 TPOCHIE aTOMOB B ATOMHBIR https://m.edsoo.ru/b34e5fb1
saep. M3oTonbl
CtpoeHnue JIeKTPOHHBIX 000JI09eK

95 aToMOB 3JieMeHTOB [lepuoanueckoit https://m.edsoo.ru/fb64d6ef
cucremsl Jl. 1. MenpeneeBa
XapakTeprucTUKa XUMHIECKOTO
3JIEMEHTA TI0 €0 MOJIOKEHUO B

56 . https://m.edsoo.ru/3627afb4
[Tepnoanueckoii cucreme J1. M.
MenneneeBa
3navenue [lepronnyeckoro 3akoHa

57 JUT PASBHTHA HayiH H HpvaKTHKH' A https://m.edso00.ru/83762e95
N. MeHnneneeB — y4€HbIN, IEAArOT U
rpaXKJaHUH
Peseprubrit ypok. O6001eHNE 1

58 CI/ICTIe)MaTI/I?,Zp us 3HaHPII>I'IH / Bubmmorexa [JOK

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

Bcepoccuiickas mpoBepouHas paboTa
KontponpHas padota Ned4 o teme

59 «Ctpoenue atoma. XuUMHYECKast bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edso0.ru/00adb486
poBepouHasi paboTa
6)

60 HERIPOOTPHTITCIIRHOCTS aTOMOB https://m.edso0.ru/2667a766
XUMHUYECKUX JIEMEHTOB

61 HNoHHas xumudeckas CBs3b https://m.edso0.ru/2628cf49
K

62 OBAICHTHAT HOICIPHET XHMHIHCORA https://m.edsoo.ru/67fh6476
CBSI3b
K

63 OBAUCHTHAL HOHOIpHad https://m.edsoo.ru/f32e6211

XUMHYCCKas CBA3b
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64 CreneHpb OKUCIEHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 1 httos://m.edsoo.ru/6656242d
peaknuu

66 OKUCIUTENN U BOCCTAHOBUTENHU 1 https://m.edsoo.ru/eb264264
PesepBHeIit ypok. O600IICHNE 1

67 CHCTEMATH3AIIA SHAHUH O TEME 1 https://m.edso0.ru/62539d2c
«Ctpoenue aroma. XuMHUUECKast
CBSI3b)»
P i . 0600

68 C3CPBHBIM YPOK ° ill cHme 1 1 https://m.edso00.ru/c8769b1b
cucreMaTtni3anuda 3HaHUU

OBIIEE KOJJMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.
Ilepnonuueckasa cucreMa

1 pHOA 1 https://m.edsoo.ru/ac197bf5
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
TIEPBBIX TPEX MTEPUOJOB
Knaccudukanusa u HoMeHKIaTYpa

3 (uca P 1 https://m.edsoo.ru/d96e16b9
HEOPraHMYECKHX BEIECTB
Bunnl xuMuueckoil CBS3U U THIIEI

4 g . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEMIETOK
KontponpHas padorta Nel o teme
«[loBTOpEHME 1 yriyOiieHne

5 . P YrLy 1 1 https://m.edsoo.ru/2a531ece
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 kiraccay
Kitaccudukanus xumuyeckux

6 (“b H 1 https://m.eds00.ru/61f97329
peaKIuii o pa3IMYHBIM MpHU3HAKAM
[ToHATHE O CKOPOCTH XUMHUYECKON

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
Te€TEPOre€HHBIX PEAKIIMIX
ITonaTue 0 XUMHUUECKOM

8 1 https://m.edsoo.ru/afbc35b2

PaBHOBCCHU. CDaKTOPBI, BIIHAOIINUC
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Ha CKOPOCTh XUMHUUYECKOU peakluu
Y TOJIOKEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIINTEIBLHO-
BOCCTaHOBHTEJILHBIC PEAKIIHH

https://m.edsoo.ru/16ddaal?7

10

Teopust 2IEKTPONUTHYECKOU
mucconuanmu. CHIIBHBIE U CIIa0bIE
DIIEKTPOIUTHL

https://m.edso0.ru/965c6a66

11

HoHHbIE ypaBHEHHUsI peaKkIuil

https://m.edsoo.ru/43f4b85c

12

XUMUYECKUE CBOMCTBA KUCIOT U
OCHOBAHHUH B CBETE MPEACTABICHUI
00 2JIEKTPOJIUTUUECKON
JUCCOLMAIINA

https://m.edsoo.ru/9adee23c

13

XHUMHUYECKHE CBOMCTBA COJIEH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

https://m.edso0.ru/339ae525

14

[TonsiTue o ruapoIU3e coJieit

https://m.edsoo.ru/be3c2519

15

O0001IeHre U cUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/78322bfb

16

[IpakTrueckas pabora Ne 1.
«Pemenne 3KcriepuMeHTAIBHBIX
3a/1au»

https://m.edsoo.ru/c172d37d

17

KounTtponsnas pabora No2 mo teme
«ONEeKTPOIUTUYECKAS
auccoruanus. XuMUYECKHue
peakIu B pacTBOPAX»

https://m.edsoo.ru/2b5a2162
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18

OO01mas XxapakTepucTUKa raJIoreHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposojopoa. CossiHast KUCIIOTA,
XUMUYECKHE CBOMCTBA, TMOIyYeHHE,
IIPUMEHEHUE

https://m.edsoo.ru/daf6b6e7

20

[IpaxTnueckas padorta Ne 2 o teme
«[TonyyeHue COJITHON KUCIIOTHI,
H3y4YeHUue €€ CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

Beruncnenus mo ypaBHeHHSIM
XUMHUYECCKUX peaKHHfI, €CJIM OJNH
W3 pEeareHTOB JaH B H30BITKE

https://m.edsoo.ru/fa37c94c

22

OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VIA-rpynmsl

https://m.edsoo.ru/e79ebfa3

23

AnnoTponHbie MOIU(UKALIUN CEPBI.

Haxoxnenue cepol u €€
COEIMHEHUH B MIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/5e3339hd

24

CepoBoa0po1, CTPOCHHE,
(hM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxkcunpl cepbl. CepHast KUCIOTA,
(buznueckue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XHMHYECKHUE peaKkuuy, JCKauue B
OCHOBC IMPOMBIIIJIICHHOT O criocoba
MOJIYYCHHA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/acc7d4bf
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

27

Briuncienue MmaccoBor 10U
BBIX0/1a IPOAYKTA peaKU

https://m.edsoo.ru/7dac2b46

28

OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymisl. A3o0T,
pacrpocTpaHeHe B IPUPOe,
(bu3HUecCKre U XUMUICCKHE
CBOICTBa

https://m.edsoo.ru/6bfdf145

29

AmMuak, ero uznyeckue u
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
U IpUMEHEHHE

https://m.edsoo.ru/e69bfb89

30

[IpakTnueckas padota Ne 3 o Teme
«Ilonyuenne ammuaka, nyueHue
€ro CBOWCTBY»

https://m.edsoo.ru/f4c23a53

31

A3oTHas kucnora, e€ Gpusndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX
ynoOpenuii. XuMuueckoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®ocdop. Oxeun bochopa (V) u
dhochopHas kucinoTa, GPU3NIECKUE U
XUMHYECKHE CBOMCTBA, MOIyUYeHUE

https://m.edsoo.ru/c8af5f46

34

Hcnons3oBanue pochaToB B
Ka4yecTBE MUHEPAIbHBIX

https://m.edso0.ru/79c51b82
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ynoopeHuil. 3arps3HeHne
MIPUPOTHON cpenpl hocdaramu

35

Yraepoa, pacipocTpaHEHHE B
npupo e, GU3nIecKue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/eal6ee43

36

Oxcuppl yriaepoaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE MTPOOIIEMBI,
CBsI3aHHbBIE C OKCUJIOM yIJIepo/ia
(Iv)

https://m.edsoo.ru/a6915c71

37

VYronpHasa KUCIOTA U €€ COJIN

https://m.edsoo.ru/36a13d99

38

[IpakTnueckas padota Ne 4 o Teme
"[TomyueHne yriaekucioro rasa.
KauecTBeHHas peaknusa Ha
KapOoHaT-uOH"

https://m.edsoo.ru/4de4a8dc

39

[lepBoHauanbHbIe MOHATHUS 00
OpraHMYECKUX BEIIeCTBaxX KakK O
COEIMHEHUSX yIriiepoa

https://m.edsoo.ru/822fb263

40

Kpemuuii u ero coeuHeHus

https://m.edsoo.ru/1e94ee3a

41

[IpakTueckas padota Ne 5.
Pemenue skcriepuMeHTaTbHBIX
3aja4 1o Teme «BaxHeitmue
HEMETAJLIbl U UX COCTMHEHUS

https://m.edsoo.ru/d72fa3e8

42

KonTtponsnas padora Ne3 mo teme
«BaxHeie HEMETaIbl U UX
COCTMHEHUS»

https://m.edsoo.ru/f5bae73d

43

OO1ast xapakTepuCTHUKa
XMMHYECKUX DJIEMEHTOB —

https://m.edso0.ru/83192917
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METaJlJI0OB. MeTaluueckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaIMuecKast
pemérka. Gu3nyecKkre CBOMCTBa
METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECCKUN PSiJT https://m.edsoo.ru/5a41d1d4
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl NOTy4YEeHUS
MetaiuioB. CriiaBel. Berancienns

45 110 YPaBHEHHUSM XUMHYECKUX https://m.edsoo.ru/435b87d4
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH

46 [TonsaTHe 0 KOPPO3UU METAJIOB https://m.edsoo.ru/2c28f427

a7 [IlemouHbBIC METAILITBI https.//m.edsoo.ru/c86edb4a

48 ORCHJB H THAPOKCHABI HATPHS I https://m.edsoo.ru/4fdeelae
KaJust

49 H_IGJ'IO‘II:IO3GMGJ'II>I{I)IC MeTaIb = https://m.edsoo.ru/2bb5cf7b
KaJlbIIUA ¥ MarHui

50 Baxueimne coequHEHNS KaJIbLIU https://m.edsoo.ru/85c2cal6

51 O6O6erHHe 1 cHeTeMatHsatiA https://m.edsoo.ru/593a4ab7
3HAHHUH

52 HECTKOCTS BOZBI 1 CTIOCOOL €8 https://m.edso0.ru/869f76b9
yCTpaHEeHHs
[IpakTnueckas pabota Ne 6 o Teme

53 " KEcTKOCTL BOABI U METOIBI €€ https://m.edsoo.ru/669f6cdd
yCcTpaHEeHUs"

54 AOMUHUN https://m.edsoo.ru/37e792ee
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55

AmboTepHbIe CBOWCTBA OKCHIA U
TUIPOKCHUIA

https://m.edsoo.ru/82b7fa7d

56

Keiaeso

https://m.edsoo.ru/b3996d2a

57

OKCI/II[I)I, THAPOKCUABI U COJIN
xenesa (1) u xenesa (111)

https://m.edsoo.ru/c3f79221

58

O0001IEHNE U CUCTEMATA3 AN
3HAHUHI

https://m.edsoo.ru/dbd9af72

59

[IpakTnueckas padbora Ne 7.
PGHIGHI/IG BKCHepI/IMCHTaJ'H)HBIX
3a7a4 o teMe «Baxkneimue
MCETAJJIBI U UX COCTUHCHUS)

https://m.edsoo.ru/462adf7f

60

Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITH OJTNH
W3 PEareHTOB JaH B U30BITKE WM
COJICPXUT IpUMeECH. Berauciienus
MacCOBOM JIOJI BBIXOJIa TIPOTYKTA
peakiuu

https://m.edsoo.ru/a7a5913a

61

O0001IeHre U cUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/eed7f912

62

KontponbHas padoTta Ne4 o reme
«Baxneliue MeTamIbl 1 UX
COEIMHEHUS

https://m.edso0.ru/5b499218

63

BeniectBa u MaTcpHralibl B
HOBCGﬂHeBHOﬁ ZKHN3HHU 4YCIO0BCKa

https://m.edsoo.ru/483adc3a

64

XUMHYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/f3f919fd

65

Ponp xumMuu B peUICHUN
OKOJIOTHYCCKHUX HpO6J'IeM

https://m.edsoo.ru/a98127b9
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PesepBHriit ypok. O600IIeHNE 1

66 N 1 https://m.edso0.ru/1c364847
cucreMaTtmni3aluda 3HaHUU
PesepBublil ypok. O0001IEHHE U

67 PBHBIH YD fu 1 https://m. eds00.ru/56f46bf5
cucreMaTrni3anuda 3HaHUU
PesepBublil ypok. O0001IEHHE U

68 P M fu 1 https://m.edsoo.ru/b221b45¢c
cucreMaTrni3anuda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

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

1.1

PaCKphrIBaTb CMBICII OCHOBHBIX XHWUMHWYCCKUX HOHATHI: aToM,
MOJIEKyJla, XUMHUYECKHI ODJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJHAs), BAICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIIPHBIN 00BEM, XUMHUYECKas PEaKIIHs,
KIaccuUKAIMs ~ peakiuil: peakuuu  COCAWHEHHS, PEaKIHU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakimuu OOMeHa, 93K30- U
SHIOTEPMHUYECKHE PEAKIIUHU, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XUMHUUYCCKHUX MMOHATUN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIsI COCTABJICHUSA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOAHCTBA COCTABA, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

onpeAciiiTb  BAJICHTHOCTL aTOMOB  J3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO Yucily U COCTaBYy

Y4YaCTBYIOIIMX B peaKkIH BEUIECTB, 110 TEMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATh MAacCCOBYIO JIOJIO XHMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHMS — HAOJIIOICHHE,
U3MEPEHHE, MOJICJTUPOBAHME, OKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeiume NpeacTaBUTENN HEOPTrAaHUYECKHUX BEILIECTB)

2.1

PaCKphBIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHSATHH: OKCHnI,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OTIPENENIATh MPUHAAICKHOCTh BEIIECTB K OMNPENETIEHHOMY KJaccy

coenuHeHul no popmynam

2.3

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

24

XapaKTepu30BaTh (OMHMCHIBATH) OOIIHE XHWMHUYECKHE CBOWCTBa
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE TpUMepamMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCUMOCTH OT HX
KaQ4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHUMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh MpaBWIaM IOJIb30BaHUSA XUMHMYECKOW Tmocyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHUus C
BEUIECTBAMU B COOTBETCTBHUHM C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYECHUIO U COOUPaHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENEIIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOIUTH XUMHUYECKUE SKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3akoH u llepmomuyeckass cucrema
xumudeckux snemeHToB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xumuueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaHB, paauyc aroma,




XUMUYECKasi CBSI3b, MOJIApHAs W HEMNOJIsIpHAas KOBAJICHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

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

3.3

OTIMCBIBATh U XapaKkTepu30BaTh TadInuHyto Gopmy [leprnoanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHAas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIIIE) NeproabI

3.4

packpsiBaTh cMmbici Ilepmoamveckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCUMOCTH
CBOMCTB XUMHUYECCKUX 3JICMECHTOB oT nux TIOJIOXKCHUA B

[Iepnoguueckoit cucreme

3.5

COOTHOCUTh 00O3HAUEHMs, KOTOpbIE WMEIOTCSI B  TaOJHIle
«Ilepnognyeckass  cucrema  XuUMU4YecKux  snemeHToB ..
MenpeneeBa» ¢ YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB MW 3apsj sjapa, oOlee Yucio

AJIEKTPOHOB U pacnpeeNieHHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpeCaAcIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJIEGHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo u XuMHU4ecKas peaKnus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSATHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JICKTPOJIHUTHYCCKAsA AUCCOLHALN,
pPCaKiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe pCaKknuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKknuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJIeHTHaH, HOHHAas,




METaJIJINYECKast), KPUCTAJUIMYECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUM U

IMPUMCHATDH OTU MOHATHUA IPU OIMMMCAHUHN BEIICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATE CYHIHOCTHb OKHUCIIMTCIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/If/'I

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHNUIO XUMUYECKON peaKnu

IIo temam: «HemeTamnel m ux COCAUHCHUS)» U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmMHMChIBaTh) oOmMe W crneurdduyeckue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
ONHMCAaHHWE TpPUMEpPaMH MOJIEKYISIPHBIX M HWOHHBIX ypaBHEHUU

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPAaBHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pas3JIMYHBIX

YCIIOBUAX

2.4

CleoBaTh MpaBWIaM IIOJIb30BaHUA XUMHYECKOM TmoCcyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHus C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOUPaHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOAUTH PEAKIHMH, IOJTBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IIyTEM XJIOPHUI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Ccyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHMSI, MOHBI W3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpena»

3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MOHSATHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICHHTCHBHOﬁ HNCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBH3€I>’I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XMUMHYCCKUX pCaKHHﬁ; eCTGCTBeHHOHayLIHI)Ie
METOJIbI TIO3HAHUS — HAONIOJICHWE, W3MEPECHHE, MOJCIUPOBAHHE,

9KCIIEPUMEHT (pEabHbIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAaHUA B XUMHH. Yucteie B€HOICCTBA 1 CMECH. Cnioco0On1

pa3aeieHust cMecen

1.3

ATOMBEI H© MOJICKYJIBI. XnMudeckne dneMeHTB.. CHMBOJIBI XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popMyina. BalneHTHOCTh aTOMOB XUMUYECKHX IEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJIEKyJsApHass Mmacca. MaccoBag [0  XMMHYECKOTO

9JIEMCHTA B COCAMHCHUU

1.5

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJMYECTBa,
Macchl U 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKue U XUMHUUECKUE SIBICHUS. XUMHUUECKas peakius U e€ MpU3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XxuMuueckux  peakuuil  (COCAMHEHHUS,  Pa3JIOKEeHHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMU pabOTHI B TAOOPATOPUH U MpruéMaMu oOpaIieHus ¢ 1abopaTOPHBIM
o0opy/noBaHHEM, H3y4Ye€HHE U OINUcaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJeHHEe (U3MYecCKUuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYyIKe, KHTICHHE U KOHJCHCAIIUs BOJIbI) U
XUMHYECKUX (TOpeHHe CBEYH, TMPOKAIMBAHME MEIHON  IPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHUCJIOTBI C XIOPHAOM Oapus, paslioKEeHHe

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aNMOJICHCTBHE JKele3a ¢ pacCTBOPOM




comu meau(ll), m3ydenne cmoco6oB pazaeneHus cMecei (C TOMOIIbIO MAarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMSA, XpoMaTorpadus), mpoBeIeHue
OUUCTKH TIOBAPEHHON COJIM, HAOMIOJCHWE H ONIHMCAaHUE pPe3yJbTaTOB
IPOBE/ICHUS OMBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAaCcChl, CO3/IaHHUE

MO/IeIe MOJIEKYI (LIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBO. HaxoxmeHue Kucaopoaa B MpUpoje, GU3NIECKHe U XUMUYECKHE
cBoiictBa (peakuuu ropenust). Okcunsl. [lpumenenune kucinopoaa. CrnocoObl
MOJTy4eHHs KUCIIOpoJa B J1a0OpaTopuu M IpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TermnoBoil 3¢ddeKkT XxUMHUecKON peaklHH, TEPMOXUMHYECKUE YypaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peaKknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/yXa, YCHJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSI

2.3

Bomopox — anemeHT u mpoctoe BemecTBo. HaxoxkieHue Boopoia B IPUPO/IE,
¢bm3uYecKkie W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TTOTy9IeHHSI.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelinieHHble 1 HeHaChIIIEHHbBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojig BellecTBa B pacTBOpe. XUMHUYECKHE CBOICTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MpHUpPOJE U B KU3HU yesnoBeka. KpyroBopot
BOABl B MpHUpoAe. 3arpsi3HEHUE MPUPOAHbIX BojA. OXpaHa U OYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmuecknx coenmHenuit. Oxcuabl. Kitaccudukamms
OKCHJOB: colieoOpa3yomiue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @U3nyYecKue W XUMHUYECKUE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHM: IIENOYM U HEPAaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBanui. du3nueckne 1 XUMHUYECKUE CBOUCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHe cBolcTBa KucIOT. Psan aktuBHocth MetaioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknatypa cojieil. @uU3nueckrue U XUMUYECKHUE CBOWCTBA COJICH.

[Tonydyenue coien

2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIPEACIICHHE COICPKAHMS
KHCJIOpOJia B BO3JyXe, MOJIydeHHE, cOOMpaHHe, paclio3HaBaHWE U U3y4EHUE
CBOMCTB KUCJIOPOJa, HaOJII0/IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BO3HUKHOBEHHUS U IIPEKpallleHusl ropeHus (Ioxkapa), 03HaKOMJICHHUE C
oOpa3lilaMu OKCHUJIOB M OINMCAaHME HX CBOMCTB, IOJIyd€HHE, cOOHpaHue,
pacrno3HaBaHUe U HM3Y4Y€HHE CBOMCTB BOAOpoJa (TOpeHue), B3auMOAECHCTBHE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOXHO WCIIOJIb30BaHNE
BHJIEOMATEpHaJIOB), HAONIOEHHE O0pa3ll0B BEHIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMNPEIECIEHHOW MacCOBOU
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJb30BaHUE BHIEOMATEPUATIOB),
OTIpeJIeNieHue PacTBOPOB KHUCJIOT M IIEN0Yed ¢ TOMOIIbIO HHIUKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIacCoB,
HaOO/IeHNe W3MEHEHUS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
miesoue, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMH, peakuuid HeHTpanuzaluy, MoJydyeHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjia JpyruM U3
pacTBopa COJIM, pellleHne SKCIIEPUMEHTANBHBIX 3a7a4d 1o Teme «Baxueiimue

KJIaCChl HCOPraHNM4CCKUX COCI[I/IHCHI/II\/'I»

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIINH

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX 3ieMeHToB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuomuueckass cucreMa XUMUYECKHUX AIIEMEHTOB
J.N. MenneneeBa. KopoTkomepuoaHnas M UIMHHONEpUOIHAs (QOPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnel. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA




3.3

Crpoenue aromoB. CocTtaB aToMHbIX sifep. M3oTonbl. Dnexrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
IIepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepuCTUKa XUMAYECKOIO

3JIEMEHTA MO €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XMMMUYECKUX 3IJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IEpUOAAM.
3nauenue llepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npakTuku. .M. MenneneeB — yuyéHblid 1

IpakIaHUH

3.5

Xumndeckass cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJspPHasi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LMHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakliuy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHYECKUX DJIEMEHTOB TMEpPBBIX TPEX MEPHOJOB, KalWs, KalblUs U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanmueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BeEIlIECTBA OT THIIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJa XHUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/IH U HOMCHKJIATYpa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4eCKUX peaklrid M0 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3PQEKTy, 1Mo
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHJIOTEPMHUYECKHE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe o0 XHMHYECKOM
paBHOBecHH. PaKTOPBI, BIHSAIOLNIME HAa CKOPOCTb XMMHUYECKOW pPEAKUUU U

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIBbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAaKIHM C HCIOJIBb30BAHHEM METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopust INEKTPOIUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMU4ecKou cBsizu. Crernenp aucconnanuu. CUIbHBIE U C1a0bIe JIEKTPOJIUTHI.
Peakiiuu nonHoro o6mMeHa. YCoBHs MPOTEKaHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE YpaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMUH M COJIel B CBeTE TMPEACTABICHUH 00 DSIEKTPOIMTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSAMU KPHUCTAJUIMYECKUX
pPElIETOK HEOPraHWYECKUX BELIECTB — METaUIOB M HEeMeTauioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, IMpoliecca
JTUCCOLIMAIMU  KUCJIOT, WIeJo4Yed U cosieidl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJCHUE OIMBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHKe OcajKa, BbIICICHHE rasa,
00pa3oBaHUE BO/JIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

XApPAaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA




MPOCTBIX BEHIECTB — rajoreHoB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOfICTBa, MOJIydeHUEC, IMPHUMCHCHUC.
JelictBue xJjiopa ¥ XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxneinmue

XJIOPUABI 1 KX HAXOXKICHUC B IPUPOJLC

2.2

O6mas xapakrtepuctuka 3ieMeHToB VIA-rpynnsl. OcCOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okuciaeHus. CtpoeHue u pusnueckre cBONCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOJOPOJ, CTpOEHUE,
¢usznueckue W xuUMHueckue cBodcTBa. OKCHIBI cepbl KaK IpPEACTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHasl KUCII0Ta, (pU3nuecKkue 1 XMMHYECKHUEe CBOMCTBa
(oOmMe Kak mpecTaBUTENs Kilacca KUCIOT U criequuieckue). XUMHUUECKHe
peaxiuu, JeKalpe B OCHOBE MPOMBIIIEHHOTO Coco0a MoTydeHus: CepHo
kucnoThl. [Ipumenenue. Coiau cepHOM KHUCIOTBI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxeHue cepbl U €€ COeAMHEHUH B MPUpPOe. XUMHUECKOe
3arps3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUAMU CEePhlI (KUCIOTHBIE JOXKIH,

3arpsi3HeHuE BO3AyXa U BOJAOEMOB), CIOCOOBI €ro MPpeI0TBpaIleHuUs

2.3

OO6mras xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTENCHW OKHCICHHSA. A30T, paclpoCTpaHCHHE B
npupoje, GU3NIecKrue U XUMHYECKHe CBOHCTBa. KpyroBopoT a3oTa B mpupoe.
AmMHaK, ero (Qu3MUYECKHe W XUMHYECKHUE CBOMCTBA, IIOJIydCHHE W
npumeHenre. Coiu aMMOHUS, WX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHenne. KadecTBeHHast peakius Ha MOHbI aMMOHHSL. A30THAsI KUCIIOTa, €€
noJiy4eHue, pU3nuecKrue U XMMUIeCKrue CBOMCTBA (00IIMe KaK MpeACTaBUTEIS
K1acca KHCIOT W crnenuduyeckue). Vcnoiap3oBaHWE HUTPATOB W COJICH
aMMOHUSI B Ka4eCTBE MHHEPAIBHBIX yHOOpeHH. XUMHUECKOE 3arps3HEHUE
OKpYIKaroIlel Cpe/ibl COSTMHEHUAMHU a30Ta (KUCIIOTHBIC J0XK]IU, 3arpsS3HCHUC

BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoArbUKauK Gocdopa, pU3nIecKre 1 XUMHUUECKHE
cBoiictBa. Oxcua dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakTtepucTuka »1eMeHTOB |VA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHW OKHCICHHA. YTJIEpOJ, aIOTPOIHbIE

MOAU(DUKAIIK, PACIpPOCTpaHEHHE B Hpupoje, (U3NYECKUe U XUMHUYECKUE




cBoiicTBa. Ancop6Oums. KpyroBopoT yrieposa B npupoje. OKCHbl yriiepoa,
X (U3NYECKHE W XUMUYCCKUE CBOWCTBA, JICHCTBHE HA JKUBBIC OPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHUYCSCKIE IPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a 1I00ambHOTO TOTEIUICHUS KJIMMATA; MMAaPHUKOBBIM
addekr. YronpHas KuCIOTa W €€ COoNMM, WX (PU3UYECKHEe U XUMHYCCKUE
CBOWCTBA, MOJIydeHHE W MpuMeHeHne. KadyecTBeHHas peakius Ha KapOoHat-
noHsl. VMcrnonp30Banue kKapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIICHHOCTH U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSX
yriepojga (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnoTa). MIx coctaB m xummuueckoe crpoeHue. [loHste o Ouonornyecku
BAJKHBIX BEILECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKa. MarepuajibHOe €IUHCTBO OpPraHMYEeCKUX W HEOPraHu4YecKHX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyY€HUE U
npuMenenne. CoequHeHns KpeMHus B mpupoje. OOmme mpeactaBieHus o0
okcune kpemuus(1V) u kxpemuueBoit kucnote. CHIMKATBI, X UCIOJIH30BAHNE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BaxHelue CTpOUTENbHBIE
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTEIBLHBIX MAaT€pUAlOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUHN 3KCIIEPUMEHT: U3ydeHHEe 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPHI-
MOHbl U HAONIOJICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPaKAIOIINE
(u3nyecKkue U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB); O3HAKOMIIEHHE C O0pas3llaMH XJIOPHIOB
(ramoreHuoB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIH30BAHME BHJICOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyriuBaHuUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHHEe XUMHUYECKHUX CBOMCTB pa30aBIIeHHOM CEPHON KHUCIOTHI, MPOBEACHNE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWE TMpU3HaKa e&
POTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coenuHEHUN (BO3MOXHO HCMOJIb30BAaHUE BHIEOMATepUaoB), oOpaszmamu
a30THBIX U (HOCHOPHBIX YIAOOPEHUIL; OIydeHHE, COOUpaHue, paclio3HaBaHUe
U U3y4€HUE CBOMCTB aMMMaKa; MPOBEACHUE KAaU€CTBEHHBIX PEaKlMi Ha MOH

AMMOHHUA H (bOC(I)aT-I/IOH U H3YUYCHHUC TIPU3HAKOB HUX IIPOTCKAHU,




B3aUMO/ICCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BO3MOYXKHO
UCIOJb30BAHUE BHJCOMATEPUAIOB); U3Y4EHHE MOJENEH KPUCTAIUIMYECKHX
pemérok anMasa, rpadura, (QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IPOTUBOIa3a; MOJydeHUEe, cOOUpaHue, pacllO3HABaHHE U U3Y4EHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; MNpPOBEICHHME KAayeCTBEHHBIX peakluil Ha KapOOHaT- u
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKIMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a7a4 1o TeMe «BakHeHe HeMeTaJUTbI U UX COSIMHEHUS

Mertannsl 1 ux COCINHCHU A

3.1

OO0mras xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaJIoB. MeTaimnueckasi CBsI3b
U MeTajinyeckas KpHCTajuIMyeckas pemeéTKa. OIEeKTPOXUMHUYECKUH psif

HaIpsHKEHUHA METaJUIOB

3.2

dusnyecKkue U XUMUIECKHE CBOMCTBA MeTautoB. OOIIHe CIIOCOOBI TTOJTydeHUS
MeTayuioB. [ToHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3alITUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMCHCHHE

B OBITY U MMPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anemenToB [[.1. MenpeneeBa; CTpo€HHE MX aTOMOB; HAXOXKICHUE B IMPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCHIbI
U THAPOKCUIBI HaTpusi W Kaius. [[puMeHEeHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN

3.4

Illenoyno3eMenbHbIE METAJIBl MarHdi W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHueneesa;
CTPOEHUE MX aTOMOB; HaxoXkjJeHue B mpupoje. Ouzndeckue U XMMUYECKUE
CBOWMCTBA MarHusi W KaJbliugd. BaxHeWne coenuHEeHHs KabLIusa (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMA; HAXOXKIACHHUC B IIPUPOICL. duznyecKkue u
XHMHYECKHE CBOICTBA aIIOMHHUSL AM(I)OTepHBIe CBOICTBA OKCHAA U

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoii cucreMe XuMuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusnueckue u




XUMHUYECKUE CBOMCTBA jxene3a. Okcuapl, ruapokcubl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTy4YEeHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yIbTAaTOB KOPPO3HU METAJUIOB
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KaJbliUd W HATpus C BOAOH (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
nporecca TOpPEeHUs Kelle3a B KHUCIOpPOoAE (BO3MOXKHO HCHOJb30BAHUE
BHJIEOMATEPHUAJIOB); IPU3HAKOB MPOTEKaHMs KAUECTBEHHBIX PEaKIMil Ha HOHBI
(Marausi, Kanuelus, adroMmuHus, nuaka, xenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IEeHUE U ONMCaHKE MPOLIECCOB OKpaIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W Kajubls  (BO3MOXHO  HCIIOJIb30BaHHUE  BHUJEOMAaTEpHAalOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCUAA AIFOMMHMS M THAPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIBHBIX 33]a4 10 TeMe «BakHele MeTamibl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
YKU3HU YesloBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnonp30BaHnue BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas momoIp Mpu XMUMHYECKHX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxatomeit cpeabl [IJIK. Posib XumMuu B pelieHu 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble UCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),

IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCcpHajioB (CTGKJ'IO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U NPaKTUYECKOU
NEeSATEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTO/JIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATEIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyaymed  mpodecCHoHAIbHOU
NESITEIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETo

o01ero oOpa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaO)XHEHIINE XUMUYECKUE IOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEIBHBIE aTOMHAs U MOJEKYISIpHas
Macchbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPDHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUYECKas
peaknys, peakUuu COCIUHEHMs, pPEaKUUHM pPas3JIoKEHHs, pPEaKLuu
3aMeIlleHNs], peaklul oOMeHa, TeIUIOBOM 3((EeKT peakiuu, 9K30- U
9HAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAaccoBasi OISl XMMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad JOOJII W  IPOUCHTHAaA




KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aToOMa, BaJEHTHOCTb, CTEIECHb
OKHCIICHHs], XUMUYECKAs CBA3b, DJIEKTPOOTPULIATEILHOCTD, TOISAPHAs
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MIOHHAs, METAIUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
UIEKTPOJUTHYECKAs MCCOLUALNsS, PEaKUUMM HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  IMEpepabOTKH  MPHUPOJTHBIX  HCTOYHHUKOB
YTII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ras3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB  JUIi  OpraHM3Ma  YEJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIUX

y‘le6HBIX IpeaMETOB

3.3

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOpPMaLUU
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,

CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
NpeBpaliCHUAX W  [IPAKTHYCCKOM MMPUMCHCHHUN H  YMCHHUC

HCIIOJIb30BaTh €€ s peuicHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




BH&I[GHI/IG OCHOBaMH MOHSITHUMHOI'O arrmapara U1 CHUMBOJIMYCCKOTO

SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMUYECKHX BEILIECTB,

‘ YpPaBHEHUM  XMMHUYECKUX PEAKLUUN; OCHOBAMH XHMHYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)
YMeHne 0ObSICHATh CBSI3b MOJIOKEHHS eMeHTa B [leproanyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjpa, oOIIee Yucio
SJIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB IO SHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX IEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBinenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJlyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOXCHHS 3JICMCHTOB B
[lepuoguueckoit cucrteMe (B MallbIX TMEpUOAAX H  TJIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa
7 Ymenue knaccuuuupoBarth:
7.1 XUMHYECKHE ITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, 3apsi
' MOHA
8.9 BUJT XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHUCJIMTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3nuecKkue U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI U THUIPOKCHIBI

metanoB |-llA rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IIPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIIHIA,
B TOM YHUCJIC:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 [0 ypPaBHEHUSAM XHMMUYECKUX DPEAKIUl U HaXOAUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHWs (HaOnoJeHueE,
12.1 U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) PU U3YUYECHUH BEIIECTB
' U XMUMHYECKUX SIBJICHHM; yMeHHe chOpMyIupoBaTh mpodiemy u
PEUIOKUTH MYTH €€ PeIIeHUs
s Oe3omacHON paboOThl C XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
paBUJIaMU 6€e301acHOTO oOpaieHus c BEIIECTBAMH,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOM KM3HU, TPABIIIAMU TTOBEJCHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JCHCTBHUS Ha KUBBIC OpraHnu3Mbl
OHpC)ICJ'IéHHLIX BCIICCTB, CII0co00B YMCHBIICHUA 151

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA




13

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBJICHUA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOOOB pa3ielIieHUs cMecel

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOICTB; MOJydeHUE YIJIEKHCIIOTO ra3a u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAaCCOBOW JI0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
dbenondTanenHa) A ONMpeAeTICHUs XapakTepa Cpebl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOIO MeTajula JpPYyrdM U3 pacTBopa COJIH;
uccienoBaHe amQpOTEepHbIX CBOMCTB THUAPOKCUAOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); (<3J'ICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxunelmue HeMeTallIbl U HUX COCOUHCHUA ,

«Baxxnennne MeTaJlIbl M UX COCANHCHUA»

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs peakuii HOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIuy Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOPUA-, OPOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCUI-UOHBI, KATHOHBI AMMOHHS, MarHusl, KaJbIHsl, aTIOMUHMS,

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

14

YmMmenne:




NpPEACTaBIATh Pe3yiabTaThl 3KCIEpUMEHTa B (OpMe BBHIBOJOB,

141 JI0Ka3aTelbCTB, T'PaUKOB M TAOIUI] M BBISABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAYy  peaJlbHO  HaOII0AaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue dsneMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COCIMHEHUH

1.5

KonnuectBo BemectBa. Monb. MomnsipHass macca. MousipHbIii 00b€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyecknue W XUMHUYECKUE SBICHUS. XHUMHUISCKAs peaKknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3axkoH u llepuoandeckas cucreMa XMMHUYECKUX DJIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepuomuueckuit 3akoH. Ilepuoanueckas cucreMa XUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB II€pUoJa U I'pyIIibl 2JICMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJIbIHA (pazmyca aTOMOB, OJICKTPOOTPpULATCIBbHOCTHU,
MCTANIMYCCKUX MW HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM OJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTALTMYECKUX peIETOK (aTOMHAas, HOHHAs, MeTajuIMuecKasi),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCIMHEHUMN: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHUCJIOTHBIE, am(OTepHEIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHCJIOT (KUCIIOPOJCO/EpXKAIINe U  OECKUCIOPOJHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJIud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DuU3NYECKNE U XUMHYECKHUE CBOMCTBA BOJOPOIHBIX COCTUHEHUN HEMETAIUIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue U XUMHUECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Toaydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue coiictBa okcuaoB: metawioB IA-IIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX TMAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIOMHHHUSA, >Kene3a, LuHKa). [logydyeHne OCHOBaHUH W

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOH, yronbHOH. OcobObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEpHOM W a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, cepH0171 Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanms XuMUYeCKIX peakifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMUUCCKUX PJICMCHTOB

5.2

TermnoBo#t 3pPeKT XUMHUYECKOH pEeakuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKIE YPaBHEHUS

5.3

OKHUCIUTEIBHOBOCCTAHOBUTEILHEIE pCaKknum. OKHUCINTEIN U BOCCTAHOBUTEN.
[Ipouecchl  OKHMCIIEHUMSS W BOCCTaHOBJIEHUS.  DJEKTPOHHBIH  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKOM qucconuaniuu. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJIUThI. CHUIIBbHBIC U cl1a0ble AIeKTPOInuThl. CTENeHb MUCCOIaIlin

5.5

Peakiun monHOTO OOMEHA. YCIIOBHSI IPOTEKAHUS PEAKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYKarolias cpeia

6.1

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXaromiel cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro NMpeA0TBpAaIlCHUs
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX TMpobieM. YcuieHue mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Mpumenenwue cepsl, azora, Gocdopa, yriaepona, KpEeMHHS U UX COCITUHCHHUN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMeHeHue
METAJIJIOB M CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTH),

MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MoHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTINLICPHUH, YKCYCHas KI/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKN BaXKHBIX BCHICCTBAX: KUPAX, Gemcax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSM




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
nepepadborandoe ["'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumusi: 9-i1 knacc: 6a30BbIi YpOBEHb: YUEOHUK; S-€ U3/1aHUE,
nepepaborandoe ["'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HNudopMaiinoHHO-METOANIECKOE TUCHMO 00 0COOEHHOCTSIX MPENo/IaBaHuUs
yuebHoro npenmera «Xumusi» B 2025/2026 yueOHOM TOTY
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

MeTtoandeckre peKOMEHIAUU IO U3YUYEHHUIO TeMbI «OKUCTUTEIIBHO-
BOCCTAHOBHTEIILHBIC PEAKIIMUY B MKOJBHOM Kypce Xxumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

YdeOHo-MeTouYecKoe 00ecIedeHne MPoIeCCOB MPENOoIaBaHUs XUMHUH,
Oouosioruu, GU3UKH Ha YPOBHAX OCHOBHOT'O OOIIEr0 M CPETHETO OOIIEro
00pa30BaHUs C BKIIFOUECHUEM JIOTIOJTHUTEIHLHOTO HHKEHEPHOTO KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3aganuii 11 TEKYIIETO OIEHUBAHUSA 10 YICOHOMY MPEeaMETy « X UMM
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank_zadanij_himiya ooo .pdf

Konrekcrable 3amaun. 3amanus K yaeOHOMY Kypey «Xumusi». 8 kiacc (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

Metoauueckue peKOMEHAIMHU 110 CO3/IaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOT'0 MPOMHIICH U KIACCOB € YIIYOJICHHBIM U3YYECHHUEM
MaTeMaTHuKH, PU3NKH, XUMUH, OMOJIOTHH B 00I1e00pa30BaTEILHBIX
OpraHU3aIUsAX C UCIIOJIb30BaHUEM HHPPACTPYKTYPHI, CO3JJAaHHON B paMKax
HarmoHabHOTO MpoekTa «ObpazoBanue» (KBantopuymsl, [T-ky0s1, Touku
pocta u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Meroauyeckue pekomenganuu. Opranuzanus B3aumojeiictaus “Illkona —
By3 — npennpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf



https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
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https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
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https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

e BUBJIMOTEKA ILHOK https://monypoxu.pd/

o [JIOBAJI-JIAB https://globallab.ru/
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