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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell HporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET pPACHpPEACIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0OHOT0 coJiepKaHusl.

3HaHME XHUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

H3yuenue xumuu:

e CIIOCOOCTBYET  peamu3allid  BO3MOXKHOCTEH  JUIsi ~ CaMOpa3BUTHUS |
dbopMupoBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed u (QyHKIIMOHAILHON
IPAaMOTHOCTH;

e BHOCHUT BKJIaJ B (POpPMHUpPOBAHHME MBIIUJIEHUS U TBOPYECKHUX CIIOCOOHOCTEM
OoOy4Jarommxcs, HAaBBIKOB HX CaMOCTOATEIBHON y4eOHOW eATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKMX YMEHUM, HEOOXOIUMBIX KaK B
MIOBCETHEBHOM JKMU3HM, TaK U B MPOHECCUOHATHHON MeATEeIHbHOCTH;

e 3HAKOMHUT CO cCHEU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsiJla Ha €IMHCTBO MPUPOABI U  UENOBEKa, SBISIETCS



OTBETCTBEHHBIM  3TaloM B (OPMHUPOBAHUU  E€CTECTBEHHO--HAYYHOM
IPaMOTHOCTH 00YyYaroLUXCS;

e CMOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K TMPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKIAJ B
HKOJIOTHYECKOE 00pa3oBaHue O0YHAIOMINXCS.

JlanHble HampaBieHUss B OOYyUYEHHU XUMHUU OOECNEeurBaIOTCS CHeuu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHneM 0a30BOM HAYKH XMMUM Ha OMPENeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XHMMHHM M HEKOTOPbIX OTHENbHBIX 3HAYUMBIX [OHSATUH
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMuUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
HOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUNA O XUMHYECKOM
peakuuu. Obe smu cucmemvl CMPYKMYPHO OP2AHU306AHbL NO  NPUHYUNY
nocne0o08amenbHo20  pa3eumus — 3HAHUNL ~ HA ~ OCHOBe  MeopemudecKux
npeocmasieHull pazHo2o YPOosHsL.

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHAa XUMHH,

— YUYEHHS O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaHHUA PACCMATPUBAIOTCI Ha OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMmy, BBITIONHAS (QYHKIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUS U BO3MOXKHOCTEH NMPAKTUYECKOIO NMPUMEHEHUS U IOJYyYEHHS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOU KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHONO OTHOLIEHUS K HAay4YHOMY 3HAaHUIO H
METO/IaM NO3HaHUs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C IPHUBICYEHHEM
3HaHUW W3 paHee M3YyYCHHBIX Y4eOHBIX mpeaMeToB: «OKpyX arommi Mup»,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHH TOPOUCXOAUT (OPMUPOBAHHWE 3HAHHM OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NESATENbHOCTH YEJOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3aoaua yuedonozo npeomema cocTOUT B (POPMHUPOBAHMM CHCTEMbI XUMHUUYECKHX
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3HAHUN — BaXKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B
MPUOOIIEHUN K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATENbHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil 0Oe30MacHOro oOpaiieHus ¢ BellecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4yeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIU TaKUe yeau, Kak:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYEHHUsT Ha  CHUCTEMaTUYeCKoe MPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TI03HABATEIBLHON JEATEIIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOU JEATEILHOCTU, TMO3HAHUS W CaMOIIO3HAHMUSI, KIHOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM U  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPY’KaIOUIEro MHUpa, MCIHOJIb3ySl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OYyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXpaHEHHMs CBOETO 3J0POBbs U OKPYKAOLIEH IPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoGuUis M HAMpPaBICHHOCTH JaTbHEHUIIETO
00yJeHUSI.

Obwee uucno 4acos, OMEeOEHHbIX 0/ U3YYEHUS XUMUU HA YPOBHE OCHOBHO20
o0bweeo obpaszosanus, cocmasisiem 136 uacos: 6 8 kiacce — 68 uacos (2 waca 6
Hedenro), 8 9 knacce — 68 uacos (2 uaca 6 nedenio).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

Ilpeomem xumuu. Pollb XMMUU B KU3HMU YEJIOBEKA. XUMUSI B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

Amomer u monekynvi. XUMHUYECKHE 3JeMEHTbl. CUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢popmyna. BaneHTHOCTb aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cOCTaBa BewlecTB. OTHOCUTENbHAs aroMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIs1 XUHMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konuuecmeo sewyecmsea. Moiib. MonsipHas macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

Qusuyeckue u xumuyeckue sgieHus. XUMUAYECKass peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBujiaMu paboThl B J1a0OpaTOpUU U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THUAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bozodyx — cmecv 2azoe. CoctaB Bozayxa. Kuciopog — aneMeHT M IpocToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupojae. O30H — auioTponHas MoAU(pUKALI KACIOPOAaa.

Tennogoii 3¢hghexkm xumuyeckou peaxyuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Booopoo — »nemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Quzuueckue ceoucmea 600vi. Bona Kkak pacTtBopuTelb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPpUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccugpurxayua mneopeanuueckux coeounenuti. Oxcuowvl. Knaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

Ocnosanusa. Knaccupukanus OCHOBaHHMM: IENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHOBaHui. DPU3NYECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnomwi. Knaccudukarusa kucinor. Homenknarypa kucior. @usznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneid. @uszndeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KauectBeHHOE onpeaeneHne coaepkaHusi KACIOpoaa B BO3AYXE, MMOJYUEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
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uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxkHehlne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KoporkonepuogHas ©  JiIMHHOMepuoAHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

N3yuenne o0pa3lioB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBSI3eM MpPU H3YyYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

Obwue ecmecmeeHHO--HAYYHble NOHAMUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCTIIEPUMEHT, MOJICIMPOBAHUE, UBMEPEHHUE, MOJICIIb, SIBICHUE.

Quszuxa: wmaTepusi, aToM, DOJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJIa, dJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUSs, KOCMOC, IJTaHeThI, 3BE3 b1, COHILE.

buonoeus: horocunres, npixanue, ouocdepa.

leoepaghus:  atmocdepa, ruapocdepa, MUHEpaATbl, TOPHBIE TIOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

Ilepuoouueckuti 3axon. Ilepuoanueckas cucreMa XUMUUECKUX dJeMeHTOB J1.
N. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHCHHHU CBOWCTB
XUMHYECKUX DJEMEHTOB TEPBBIX TpEX TMEPUOJOB, Kajaus, KajdblUsi U UX
COCIMHEHUI B COOTBETCTBHM C TIOJIOKEHHEM »3JIeMeHTOB B llepuoamueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

Cmpoenue eewjecmea: 6uObl XUMUYECKOU C8A3U. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccugurxayua u nHomenknamypa Heopeanuueckux eeuyecms. XUMHUECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K Ppa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccugurxayus xumuveckux peaxkyuii no pasiuyHvim npuznaxam (1o 4UCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PGeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

llouamue o ckopocmu xumuyeckou peakyuu. IlonsiTue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTrO

pPaBHOBECHSL.
OKuciumenvbHo-60CCmManO8UMeNbHble  peakyuu,  IEKTPOHHBIM  OayiaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
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OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus snexkmporumuyeckol ouccoyuayuu. IACKTPOIUTHI U HEAICKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BEIIECTB C PA3JIUYHBIMHU BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peaxyuu uonnoco oomena. Y cinoBust IpoTeKaHusl peakiuii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuii. CBOWCTBa KHCIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HakOMJIEHHE C MOJENAMHU KPUCTALINYECKUX PEIIETOK HEOPraHWYECKUX
BEI[ECTB — METAUIOB M HEeMeTauioB (TpaduTa W anMasa), CJIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJCO MAaTEpUAJIOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasIoKEHHs, COCIMHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

Obwasa xapaxmepucmuka eanozenog. (OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

Obwas xapaxmepucmuxa s31emenmos V1A-epynnvi. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne M (pU3MvYecKkue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOMCTBa (0OIIMe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha
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cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUPOJAE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPaALCHHUS.

Obwas xapaxmepucmuka s1emenmog VA-epynnvi. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIICHU OKHUCIEHHS. A30T, pacIpoCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUeCcKoe 3arpsi3sHEHUE OKPYKaroIIel cpelibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHMIA.

Obwasn xapakmepucmuka snemenmos |NVA-epynnor. OCOOCHHOCTU CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcaoTa U €€ coiM, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

Ilepsonauanvhvie nonamus 06 opeaHuyecKux ewjecmsax Kak 0 COeTMHEHHSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTUYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢u3myeckne W XUMHYECKHE CBOHCTBa, IIONYYeHHUE |
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (IV) m xkpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

N3yuenne 0Opa3oB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHMI, MOydeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUe, cOOUpaHue, paclo3HaBaHUEe W HU3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 no teme «BakHelIe HeMETAJUIbI U UX COSTMHEHU ».

MeTansbl M UX COeIMHEHUS

Obwas xapakmepucmuxa XUMUYECKUX OIIeMEeHmo8 — Memdallo8 Ha
OCHOBAaHMM HMX NOJIOKEHUA B [leproanueckoi cucreMe XuMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa u ctpoeHust atomoB. CTpoeHue MeTaiioB. MeTtaminueckas CBsI3b
U MeTaJUIM4ecKas KpUCTaNIMYecKas pemeTka. OIEKTPOXUMHUYECKUM Pl
HampsHKeHU MeTamnoB. Ousnyeckne  XMMUYECKHE CBOMCTBa MeTaioB. OOmue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

Ll]enounvie memannvl: nonoxenue B lleppoanveckon CUCTEME XMMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
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TUAPOKCUABI HaTpusi M Kanud. [IpuMeHeHue IIeNOYHBIX METAIOB U UX
COCIVHECHUMN.

[l]enounozemenvnvie memannbl MAacHUU U Kalbyuu: TIOJOXKEHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXOXJeHUE B pupoje. Pu3ndeckre U XUMHUIECKUE CBOMCTBAa MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ YCTpaHEHHUSI.

Amomunuu: nonoxxkenue B [lepnoanveckoil CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AITFOMUHMUSL.

Kenezo: nonoxenue B [lepuogndeckoi cucreMe XUMUUECKUX dJIEMEHTOB JI.
N. MenneneeBa, cTpoeHue aroMa, HaxoxjaeHue B Tmpupone. Dusmyeckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HakoMJieHHE ¢ O0Opa3llaMd METaUIOB M CIUIABOB, HMX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJbI, MpOLECCA TOPEHUS KEJIE3a B KUCIOPOIE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOAEHKME U OMUCAHHUE MPOIECCOB OKPAIIMBAHMS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METaJUJIbl U KX COEAUHEHUS.

XuMHS M OKpPYKAOLIaf cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus BemiecTs, aanee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u
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Peanuzammst MeXMpEeIMETHBIX CBSI3€H MPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

Obwue ecmecmseeHHO-HAYUHble NOHAMUA: HAYYHBIA (aKT, TUTOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

Qu3uxa: MaTepusi, aTOM, DOJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsjl, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonoeus: dorocuntes, npixanue, Ouocdepa, SPKOCUCTEMa, MUHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

l'eocpagpus: armocdepa, rumpocdhepa, MHUHEpaIbl, TOPHBIE IOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOIIJIUBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATIU3 AU O0yUarOITUXCS.

Jluunocmuvle  pezyrbmamul  OTPAXKAIOT  TOTOBHOCTh  OOYYArONIUXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS
e IIEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U

HAy4YHOMY HaCJEeIuI0, TOHWMAHHUS 3HAYCHUS XUMUYECKOM HAyKU B JKH3HU
COBPEMEHHOI0 00IIeCcTBa, CIIOCOOHOCTH BIIAJETh JIOCTOBEpHON HMH(pOpMaIuen
0 TEPEIOBBIX JOCTHKCHUSX U OTKPBITHUSAX MUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

e TMPEICTABICHUS O COIMAIbHBIX HOPMax H IMPaBWJIAX MEXKIMYHOCTHBIX
OTHOLIEHUM B  KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeN0BATENbCKOM, TBOPUECKOU U JIPYTUX
BUJIaX  JCATEIbHOCTH, TOTOBHOCTH K  pa3HOOOpa3HOM  COBMECTHOMU
NESTENBbHOCTH TIPU  BBITIOJIHEHUHM  Y4EeOHBIX, TMO3HABATEIbHBIX  3ajad,
BBITIOJTHEHUN XUMUYECKUX DKCIEPUMEHTOB, CO3JaHHHM Y4eOHBIX IPOEKTOB,
CTPEMJIEHUSI K B3aWMOIIOHMMAaHUIO M B3aWMOIIOMOIIM B TIPOLIECCE 3TOU
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE MOBEACHUE U MOCTYIIKH
CBOMX TOBAapHIEH C MO3UUMU HPABCTBEHHBIX M IPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIIEICTBUN OCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

e  MHPOBO33PCHUYECKHE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW pEakIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOLIME
OCHOBY JIJIl TOHUMAHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YETOBEKA
C IPUPOAHOM CPEIOM, O POJIM XUMHUU B NO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

e T[IO3HABaTEJbHbICE MOTHUBBI, HANPABJICHHbIE HA IMOJIYyYEHHE HOBBIX 3HAHUW IO
XUMUH, HECOOXOUMBIE 11 00BSICHEHUS HAaOJIIOAaeMbIX MPOIIECCOB U SBJICHUM,
MMO3HABATEIbHOM, HHPOPMAITMOHHON M YUTATEIBCKOU KYJIbTYPhI, B TOM YHUCJIE
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HaBBIKOB CaMOCTOSITEILHOM padOThl ¢ Y4YEOHBIMM TEKCTaMHU, CIPABOYHOMN
JUTEPATypOH, TOCTYHNHBIMM TEXHUYECKHUMHU CpelcTBaMU HHGPOPMAIMOHHBIX
TEXHOJIOTHM;
UHTEpEC K OOYyYEeHHMIO M TMO3HAHUIO, JH0O03HATENBbHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K CcaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATEIbCKON
NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH U YPOBHS OOy4YEHUS
B JJaJbHEHUIIIECM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS
OCO3HAHUE IIEHHOCTH J>KHU3HU, OTBETCTBEHHOI'O OTHOIIEGHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHU Ha 370pOBBIN 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUI U
HETMPUSATHE BPEIHBIX NPUBBIYECK (YyHOTpeOJeHUsS alKoroJyisi, HAapKOTHUKOB,
KypeHHusi), HEOOXOJAMMOCTH COOJIIOZCHUS TIpaBUJl  O€30MacCHOCTH  IMpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PeabHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:
UHTEpPEC K MPAKTHUYECKOMY M3Yy4YeHHUIO Tpodeccuil U Tpyaa pa3IuvdHOro poja,
yBaXXEHUE K TPYJIYy M pe3yibTaTaM TPYIOBOW NESATEIHHOCTH, B TOM YHWCJE HA
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BHIOOD
WHJUBUIYaJTbHOW TPACKTOPUU TPOJOJDKCHHUST 00pa3oBaHUA € y4E€TOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTHU K XMMHH, OOIIECTBEHHBIX WHTEPECOB
U MOTpeOHOCTEH, ycnenrHol mpo(ecCHOHANbHON NESITeIbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHI, TOTOBHOCTh aJalNTHPOBATHCS B MPOdecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:
HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K MPHUPOE KaK UCTOYHUKY KU3HH
Ha 3eMJjie, OCHOBE €€ CYIIECTBOBaHMS, NMOHMMAHHE LIEHHOCTH 3J0POBOT0 M
Oe3omacHoro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MIEeCKOMY U MICUXHUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTU COOIIOICHNUS
npaBwi O€30MAaCHOTO TOBEJEHUS MpU padoTe ¢ BEIIECTBAMH, a TaKXKe B
CUTYyalUsIX, yTPOXKAOUIKUX 3I0POBBIO U KU3HU JIIOCH;
CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU W3YYCHUH XUMUU, IS
pelIeHusl 3a7ad, CBA3AHHBIX C OKPYXAOUIEW IPUPOAHOM CpEenoH, st
MOBBIIICHUS! YPOBHS 3KOJOTUYECKOM KYyJIbTYpbI, OCO3HaHUS IJ1I00aJIbHOTO
XapakTepa HJKOJIOTUYECKUX MpOoOJIeM M IMyTed HUX pELICHUs] TMOCPEICTBOM
METOJ0B XUMHUU, IKOJIOTUYECKOT'O MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCA UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM Y COLIMAIIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS

dbopMupoBaHUsT MUPOBO33PEHHSI OOIICHAy4YHbIEe TOHATUS (3aKOH, TEOpHs,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
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UCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX U TMO3BOJSIOT Ha

OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM

HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIE yueOHbIE IeCTBUS (ITO3HABATEIbHEIE,

KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE

TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Yy4yeOHOM

JIeSITEITLHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS
ba3zoevie nozuueckue oeilicmeusn:

e YMEHHUSI HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUHU
3HAHUW: PaACKphIBaTh CMBICT XMUMHUYECKMX TOHATUNA  (BBIACIATH  UX
XapaKTepHbIC MMPU3HAKH, YCTAHABINBATh B3AUMOCBSI3b C IPYTUMU MOHSITUSIMH ),
UCIIOJIB30BaTh TOHATHS JJIi OOBSICHEHHUS OTHEIbHBIX (PAKTOB U SIBJICHHIA,
BBIOMPATh OCHOBAHUS U KPUTEPUM JJIs KJIaCCU(PUKAIIUYA XUMUUYECKUX BEIICCTB
U XMMHYECKUX PpEaKIui, yCTaHABIWBATh MPUUYUHHO-CIICICTBEHHBIE CBS3H
MEXIy OOBEKTaMH  HM3Yy4YCHUS, CTPOUTHh JIOTHYECKUE  PaACCYXKIACHUS
(MHIYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTHH ), JIeJIaTh BHIBOJIbI M 3aKIIOUCHHUS;

e yYMEHHME TMPUMEHATH B TIPOIECCEe TO3HAHHWSA TOHATUSA (TIPEAMETHBIE W
MeTanpeMEeTHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, WCIOJb3yeMbIe B
XUMHUHU, TPEoOpa30oBBIBATh IIUPOKO TPUMEHSEMbIE B XHMHH MOJICJIbHbBIC
NpEeACTaBICHUS — XUMHYECKUM 3HAK (CHMBOJI DJIEMEHTA), XHUMHUYECKas
dbopMmyna W ypaBHEHHE XHUMHYECKOW pEakIWu — MPU pEHIeHUH Yy4eOHO-
MO3HABATEJILHBIX 3a71a4, C YYETOM ITUX MOJEIBHBIX MPEICTaBICHUN BBISBIISITH
U XapaKTEepHU30BaTh CYIIECTBCHHBIC NPHU3HAKH H3yYaeMbIX OOBEKTOB —
XUMHUYECKMX BEIICCTB W XUMHUYECKUX PEAKIWN, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CICACTBEHHbIC CBS3M W MPOTUBOPEYHUS B
M3y4aeMbIX IIPOIIECCAX U SIBIICHUSX.

ba3zoevle uccneooseamenvckue oelicmeus.

e YMCHHE HCHOJIb30BaTh IIOCTABJICHHBIC BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMS, a TakKKe B Ka4eCTBE OCHOBBI I (POPMHPOBAHMS THIIOTE3BI I10
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

e MPUOOPETCHHE ONBbITA IO TUIAHUPOBAHHUIO, OPTraHU3AlMH MW IPOBEACHUIO
YUCHHUYECKUX OJKCICPHUMEHTOB, yMEHHE HaOJI0IaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEILHO ITPOTHO3MPOBATH €r0 Pe3yNbTaT, (HOPMYJIUPOBATH O00OIICHUS
¥ BBIBOJIBI IO PE3yjbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISATh
OTU€T O IMPOJIeTaHHON padoTe.

Paboma c ungpopmayueii:

e yYMCHHE BHIOMpaTh, AHAIM3UPOBATH K HHTEPIPETUPOBATH HHEGOPMAIIHIO
pa3NUYHBIX BHAOB M (OPM TIPEACTABJICHUS, IMOJy4aeMyl W3 pa3HbIX
HWCTOYHHMKOB (HAy4YHO-TIOMYJISIpHAS JMTEpaTypa XUMHUYECKOTO COAEpKaHMUS,
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cripaBoYHbIe TocoOus, pecypcbl HWHTepHeTa), KpUTHUYECKH OLIEHUBATH
MIPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IW4YHbIE METOJAbl U 3alpoChl MPHU TMOUCKE U OTOOpE
nH(pOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsi BBITIOJTHEHUS
y4eOHBIX M TO3HABATEJIBHBIX 3a/lad OMPEACIIEHHOrO THUMA, NPHOOpETEHHE
ombpiTa B OOJACTH HCHOJIB30BaHUS HUHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTypOW aKTUBHOTO MCHOJB30BAHUS Pa3IUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (QopMy
npeAcTaBieHus HUHPOpMAIMM M WUIIOCTPUPOBATH pellaeMble  3aJ1auu
HECJIO)KHBIMM CXEMaMH, JuarpamMmmamu, Apyrumu dopmamu Trpaduku U ux
KOMOWHAIIHSIMU;

yMEHHE WCMOJIb30BaTh M  aHAJU3UpOBaTh B Mpolecce ydyeOHOH U
UCCJIEI0BATEIBCKON JeATeIbHOCTU uHdopMaIno 0 BIUSIHUU
IPOMBIIIIJIEHHOCTH, CEJIBCKOTO XO3SHWCTBA M TPAHCIOPTa HA COCTOSTHUE
OKPY’KAIOIIEW NPUPOIHON CPEBI.

Kommynukamuenwvie ynugepcanvHbvle yueoHvle 0eucmeust:

YMEHUS 3aJ1aBaTh BOMPOCHI (B X0Ji¢ [uajiora U (Mjn) TUCKYCCUU) MO CYIIECTBY
obcyxaaeMoil Tembl, (OpMyIMpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBINIOJIHEHUS NIPEJIOKEHHON 3a1a4H;

YMEHUS  MPEACTaBIATh  IOJYYEHHBbIE  PE3yJibTaThl  IO3HABATEJIBHOU
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJIaThb MPE3CHTALUIO
pPE3yNIbTATOB BBIMOJHEHUSI XMMHUYECKOTO0 OJKCIepuMeHTa (J1abopaTopHOTro
OTIbITa, Ja00paTOPHOU PabOTHI MO HCCIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M  HCCIENOBATEIIbCKOM  AESATEIBHOCTH MpPH  PEUICHUU
BO3HHUKAIONIUX MPOOJIEM Ha OCHOBE y4u€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXaeHUs, OOMEH MHCHHUSMH, «MO3TOBBIC  IITYPMBD»,
KOOpJMHAIUS COBMECTHBIX [I€UCTBUM, OINpENEICHUE KPUTEPUEB IO OLICHKE
Ka4yeCTBa BBIMIOJIHEHHOU pabOTHI U JIpyTHE).

Pezynamuensle ynueepcaivhule yueoHvle OCUCHEUA:

YMEHUE CaMOCTOSITEJIbHO OIpPENEsATh UEIU AESITEIbHOCTH, IJIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TIPH HEOOXOIUMOCTH KOPPEKTHUPOBATH
CBOIO JIEATEIHHOCTh, BBHIOMpaTh HambOosee 3(PeKTUBHBIE CIOCOOBI pEIICHUs
yu4eOHBIX W TO3HABATEIBHBIX 3a/ad, CaAMOCTOATEIBHO COCTABISITH WIIH
KOPPEKTUPOBATh MPEIOKECHHBIM QITOPUTM JECUCTBUW MPU BBINOJIHEHUH
3alaHUN ¢ Y4YETOM TMOJYyYEHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO pE3yjbTaTa
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3asBJICHHOM 1I€JIM, yMEHHUE UCIOJIb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI,
MpeajiaraéMble B YCIOBHH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PE3YyJbTaTOB IO OCBOEHUIO 00s3aTeIbHOrO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (enepalibHONM pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIe 3HAHUS, YMEHUS M CIIOCOOBI
NeucTBUM, crenuduyueckue s NOpeaMeTHoM obnactu  «XuMus», BUIbI
JNESITEIIbHOCTA 10  MOJYYEHHUK) HOBOTO  3HAaHWSA, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonny oOydenus B 8 knacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e  pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX TIOHSITHH: aToM, MOJIEKYyJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEILIECTBO, CMECh
(omHOpOJHAST W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAs H
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JIOJIsl XMMHYECKOTO 3JIEeMEHTa B COCAMHEHHH, MOJIAPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, BJIEKTPOOTPULATEIBLHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas peaklus, KIacCUPUKalUg peakluidi: peakinu
COEIMHEHHUS, PEAKIIUU PA3NIOKEHUSI, PEaKI[UU 3aMEIIeHHs, PeaKiuu oOMeHa,
AK30- U SHIAOTEPMUUYECKUE PEAKIINH, TETUIOBOH A (PEeKT peakiuu, aIpo aToma,
AJIIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTalb, paguyc aromMa, XUMUYECKas
CBS3b, MOJIAPHAsI W HEMOJISIpHAs KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, WOH,
KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BemecTBa (MPOIEHTHAs
KOHIICHTpAILIMs) B paCTBOPE;

e  WUIIOCTPUPOBATHh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX TOHSITUH U
OPUMEHATH 3TH HOHITUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e HCHOJB30BATh XUMUUYECKYIO CHMBOJIUKY ISl COCTABIICHUS (POPMYII BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;

e  ONpPEACNSATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHUSX,
CTETICHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, TPUHAIIICKHOCTD
BEIIECTB K OMNpeAeIE€HHOMY KJIacCy COEIWHEHHH 1o ¢dopmyliaM, BHJ
XUMUYECKOW CBSI3M  (KOBAJEHTHAasT M HMOHHAasl) B  HEOPraHUYECKUX
COEMHEHUSX;

e  packpeiBaTh cMmbIci llepmoamueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh [MOHMMAaHUE TMEPUOAUYECKONM 3aBUCHUMOCTH CBOMCTB
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XUMUYECKUX JJIEMEHTOB OT HX moJjioxkeHus B llepumommnueckoit cucreme,
3aKOHOB COXPaHEHMsSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTapo;

OMUCHIBATh U XapaKTEpPU30BaTh TaOIMUHyI0 popmy [lepuoanueckoit cUCTEMBI
XUMHUYECKUX DJJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas mnoarpymnma (A-
rpynna)» u «nodounas noarpynna (b-rpymnna)», Masnbie U 60JibLINE IEPUOIBI,
COOTHOCUTHh 0003HAYEHHUS, KOTOpble UMEIOTCsA B Tabnuie «llepuoamueckas
cucteMa xumMudeckux i3neMeHTtoB JI. M. MenaeneeBa» ¢ 4YMCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB H
3apsij sapa, o0Iee YUCIo DJIEKTPOHOB M PACTIPEICIICHUE UX M0 3JIEKTPOHHBIM
CJI0SIM);

KJacCU(PUIIUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHCIYy W COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEII0BOMY D (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XUMHYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMOATBEPIXKJas OMHCAHWE NPUMEPaAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONINX XUMUYECKUX PEAKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKAHUS XUMHYECKHUX MTPEBPAILLCHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPDHYIO M MOJISIPDHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEeMEHTa 10 QopMmyse COequHEHUS,
MacCOBYIO JOJIFO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

IPUMEHATh OCHOBHBIE OINEPAllMM MBICIUTEIBHONW JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IeHne, CHCTeMaTH3alMIo, KiaccUupUKAIUIO,
BBISIBIICHHUE NPUYMHHO--CJIECJCTBEHHBIX CBS3€H — JUIsI M3Y4YEHHUS CBOWCTB
BEILECTB U XUMUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METO Il TO3HAHUS —
HAOJIIOICHNe, W3MEpPEHUE, MOJEITUPOBAHKUE, OJKCIEPUMEHT (peajbHBbId W
MBICJICHHBIN );

CJle0BaTh MpaBUiaM MOJIb30BAHUS XMMHUYECKOW MOCYAOW U J1abOpaTOPHBIM
o0opyaoBaHMEM, a TakXKe TMpaBuWiIaM oOOpaleHusi C BeIeCTBAMU B
COOTBETCTBHM C HWHCTPYKIUSAMH 10  BBHINIOJHEHUIO  JTAOOPATOPHBIX
XAMHYECKUX OTBITOB MO TOJYYCHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BolOpoJla M KHCJIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOM [10JIell pPAcTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh M TPOBOJUTH
XUMHUYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IMIEJIOUEH H
KHUCJIOT C MOMOUIBI0O MHIUKATOPOB (JlakMyc, ¢eHonadTanern, METUIOPaAHK U

TpyTHe).

19



K koH1y oOyuenus ¢ 9 knacce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

e  PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUN: XUMHUUYECKUM DJIEMEHT,
aToOM, MOJIEKYyJia, MOH, KATUOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas
peakiusi, XUMHYeCcKasi CBs3b, TEIJIOBOM 3(P(DEKT peaxiuu, MoJib, MOJSPHBIMI
00bEM, pacTBOp, OJICKTPOJMTHI, HEIIEKTPOJUTHI,  DJICKTPOJIUTHUECKAS
JTUCCOIMAIINSI, PEeaKIMu HMOHHOr0 OOMEHa, KaTajJu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble U HEOOpaTUMbIE PEAKIMH, OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMHM, OKHUCIUTEIb, BOCCTAHOBHUTEIb, OKHCJICHUE H
BOCCTaHOBJICHHE, aJIOTPOIHS, aM(oTepHOCTh,  XUMHUUECKasi  CBS3b
(koBajJIeHTHAas, HWOHHAs, METa/UIMUecKas), KpUCTAUIMYECKas pemIETKa,
KOppO3UsI METAJIJIOB, CIUIABbI, CKOPOCTh XMMHMYECKOW peakiuu, MpeaeibHO
nonyctumas konuentpanusa [1/IK BemecTsa;

e  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U NPUMEHSIThH
AT MOHSTHUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

e  HCTOJB30BaTh XMMUUYECKYIO CHUMBOJIUKY JIJII COCTaBJIeHUsI ()OPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

e OMNPEACNATh BAJIECHTHOCTh W CTENEHb OKHUCJICHUS XUMUUYECKHUX DJIEMEHTOB B
COCIMHEHUSAX  Pa3JIMYHOTO  COCTaBa, NPHUHAIJICKHOCTh  BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COeAMHEHUU 1Mo (opmylsiaMm, BUJ XUMHYECKON CBS3U
(koBaJIecHTHAs, MOHHAs, METAJINYECKas) B HEOPTraHMYECKUX COCTUHECHUAX,
3apsii MOHA TI0 XUMHUYECKOU (opmylie, XapaKTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTUHEHUN, TUN KPUCTAJUIMYECKOW PEHIETKA KOHKPETHOTO
BEIIIECTBA;

e packpeiBaTh cMmbica Ilepuwoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHHWMAaHHWE: OIKCHIBATH W  XapaKTEpHU30BATh
tabmuuayro  Gopmy Ilepuoamdeckoir CHCTEMBI XHMHYECKHX JJIEMEHTOB:
pa3uyaTh TOHATHS «TrJIaBHasg mnoarpynma (A-Tpymma)y H - «Io0OYHas
noarpynna (b-rpynma)», Mamble W OONBIIME TEPUOABI, COOTHOCHTH
0003HaYCHUSA, KOTOPhIE MMEIOTCS B IEPHOJWYSCKOM TaOJHIEC, C YHUCIOBBIMHU
XapaKTEePUCTUKAMH CTPOCHUSI aTOMOB XUMHYECKUX IJIEMEHTOB (COCTaB U 3apsil
sapa, 0O0Iee YUCI0 DJICKTPOHOB W pacHpeieieHHe HX I0 JJIEKTPOHHBIM
CJ105IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB AJIEMEHTOB
M UX COCIVMHECHUW B MpeJesiax MajblX MEPUOJOB M TIIABHBIX MOJATPYII C
Y4ETOM CTPOEHUS UX ATOMOB;
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KJIacCUUIIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHMYeCKHUe BEIIECTBa,
XUMUYECKHE peakiuu (M0 YUCIYy W COCTaBy Y4YacTBYIOUIMX B peaKIuu
BEIIECTB, MO TerioBoMYy H(G(eKTy, M0 H3MEHEHHUIO CTENEHEW OKHUCICHUs
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEHU(PUYECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKAasl ONMKCAaHUE TpUMEpaMu
MOJICKYJISIDHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHUX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS DJICKTPOJUTUUECKON TUCCOIUAIIMK KUCIIOT, IMIeJI04Yei u
COJICHM, TIOJIHBIE M COKpalIéHHbIE YpaBHEHHUS peakIuidi HOHHOTO OOMEHa,
ypaBHEHUS PEAKIUiA, MOATBEPKAAIONINX CYIIECTBOBAHNE T€HETHUECKON CBSI3U
MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;

pacKpbiBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBHUTEIIHHBIX  PEaKIUil
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAaHMS XUMHYECKUX TIPEBpaIllecHUH B  Pa3IUUHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (OpMyJie COETMHEHHUS, MACCOBYIO
JIOJII0 BEIIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKOM
peakuuu;

coOmroaTh TMpaBuia MOJIb30BAHUS XUMHUYECKON TOCynoM M J1abopaTopHBIM
o0opyAoBaHUEM, a TaKXKe MpaBUiia OOpaIlleHHs C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKUHUSMH IO BBIMOJIHEHUIO J1a0OPATOPHBIX XUMHYECKUX OIBITOB IIO
MOJIYYCHHUIO M COOMPaHUI0 Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO
rasa);

IPOBOAUThH PEAKINH, MOATBEP)KIAIONIME KAaYECTBEHHBIM COCTaB pPAa3IMYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJIOpUI-, OpPOMHI-, HWOAHI-,
kapOoHat-, ¢docdar-, cunaMkKar-, cyabdar-, THUAPOKCHUI-UOHBI, KATHOHBI
AaMMOHHSI W HOHBl HW3YYEHHBIX METAIJIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHON NESITENIbHOCTH — aHAU3 U
CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTHU3allUI0, BBISIBICHHE MPUYMHHO-
CIEACTBEHHBIX CBSA3€d — [JIi WM3YUYEHHsS] CBOWCTB BEIIECTB M XUMHUUYECKUX
peakiuii, €eCTEeCTBEHHO-HAy4YHbIE METOJbl T[O3HaHUA — HaOIIOJEHUE,
U3MEPEHHUE, MOACIUPOBAHKE, SKCIIEPUMEHT (PEabHbIN U MBICICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON IeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aToMma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME

23



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne Ne Mama
Tema ypoka Hdomamnee
n/n ypoOKa
B Tene ITnan Daxm 3a0anue
Pa3nen 1. [lepBonauanbHbie XumMudeckue nouaTus (20 yacon)
Xumusa — eaxcnasn 0o61acmo ecmecmeo3Hanus U NPAKMUYEcKoll
deamenvHOCMU Yenoeexa (5 uacoes)
[Ipenmer xumun. Poss xuMuu B )KU3HU YelioBeKka. Tena u BenecTna
[TonsTHE O METOAAX TIO3HAHMS B XUMUHU
3 Ilpakmuueckasa paooma Ne 1 «ITpaBuna paOOThI B TaOOPATOPUH U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM 000PYIOBAHHEM)
4 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece
5 5 Ilpakmuueckasa paooma Ne 2 «Paznenenue cMeceld (Ha mpuMepe OYUCTKH
MTOBapEHHOM COJIH )»
Bewecmea u xumuueckue peaxyuu (15 uacos)
6 1 ATOMBI M MOJICKYJTBI
7 2 XHUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHX AJIEMEHTOB
8 3 [IpocThie U CIOKHBIE BEIIECTBA
9 4 ATOMHO-MOJIEKYIIIPHOE Y4YEHUE
10 5 3aKOH MMOCTOSIHCTBA COCTaBa BelecTB. XuMudeckas ¢popmyna. BageHTHOCTh
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 6 OtHocurenbHast arToMHas Mmacca. OTHOCHUTEIbHASI MOJIEKYJISIpHAsI Macca
12 7 MaccoBast 10J1s1 XUMHUYECKOTO dJIEMEHTa B COSAMHEHUHN
13 8 KonunuecTtBo BemiectBa. Moiib. MosisipHas macca
14 9 Ou3nYecKue U XUMUYECKUE SBIICHUS. XUMHUYECKast peaKius
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15 10 [Ipu3Haku 1 ycioBUs IPOTEKAHUS XUMAYECKUX PEAKIUN

16 11 3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUYECKUE YPaBHEHUS

17 12 Brrurcnenus KoJim4ecTBa, MacChl BEMIECTBA 110 YPaBHEHUSM XUMUYECKUX
peakuui

18 13 Krnaccudukarus XuMHYECKUX peakinid (COCTNHEHUS, Pa3JIOKEHUS,
3aMelleHus, oOMeHa)

19 14 M. B. JlomoHOCOB — yuéHbIH-dHITUKIONIEAUCT. O000IIeHHE U
CHUCTEeMaTH3alns 3HAHUI

20 15 Konumponsnan paboma Nel nio reme «BelecTBa 1 XUMUYECKUE PEAKITUID)

Pa3nen 2. BaxkHelue npeacTaBuTe Il HEOPraHUYECKMX BelleCTB
(30 yacoB)
Bo3oyx. Kucnopoo. Ilonamue 06 okcuoax (6 uacos)

21 1 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopo — 351eMeHT 1 pocToe
BemecTBo. O30H

99 2 duznyeckue U XUMHUYECKHUE CBOMCTBA KUCIOPoa (peaKiMi OKUCICHHUS,
ropenue). [lonstue 006 oxcuaax

93 3 CriocoObl MostydeHus: KUCI0po/ia B 1a00paTOpUu U MPOMBIIILIEHHOCTH.
[Ipumenenue kucaopoaa

24 4 TemnoBoii 3¢ (hekT XUMHUECKON peaKklnK, MOHITHE O TEPMOXUMUYECKOM
yYpaBHEHUH, 3K30- U SHAOTEPMHUUECKUX PEAKIUAX

o5 5 Tomnuso (HedTh, Yroabs U MeTaH). 3arps3HeHHe BO3AyXa, CIOCOObI ero
MIpeI0TBpAaILlEHUs

26 6 Ilpakmuueckas paboma Ne 3 no teme «llonyuenue u cobupanue
KHCJIOPOJa, U3y4eHHE €r0 CBOMUCTB»

Booopoo.llonamue o kucromax u conax (8 uacos)
27 Bopopoa — snemeHT M npoctoe BemecTBo. Haxoxaenue B npupojie
28 duznyecKue U XUMHYECKHUe CBOMCTBa Bolopoaa. [IpuMmenenue Bogopoaa
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29 3 [TonsaTue o KUCIOTaX U COJISIX

30 CriocoObI mosryueHHst BOAOPOAa B 1a00OpaTopuu

31 5 [TpakTaeckas padota Ne 4 mo Teme «llomydenne u cobupaHue BoI0poa,
HU3yYEHHUE Er0 CBOMCTB)

32 MomnsipHblii 00bEM ra3oB. 3aK0H ABOTaIpO

33 Brrancnenust 00b€Ma, KOJMYECTBA BEIIECTBA ra3a 110 ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

34 8 Brraucnenust 00bEMOB ra3oB 10 YpaBHEHHIO PEAKIIMH HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH ra30B
Booa. Pacmeoput. [lonamue 00 ocnosanusax (5 uacos)

35 1 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI

36 CocraB ocHoBanwmii. [loHsiTHE 00 HHIMKATOPAX

37 Bona xak pactBopuTtens. HacbllieHHbIE 1 HEHACKIIIIEHHBIE PACTBOPBI.
MaccoBast 105151 BELIECTBa B pacTBOPE

38 4 [Ipaktuueckas padota Ne 5 mo reme «IIpuroroBieHne pacTBOpoB ¢
ONpeaeIEHHON MacCOBOM J0JI€H PaCTBOPEHHOTO BEIIECTBA

39 5 Koumponsnan paboma No2 no reme «Kucnopos. Bogopoa. Boma»

Ocnoenbie Knaccol Heopzanuueckux coeounenuit (11 uacos)

40 Oxkcuapl: cocTaB, KiaccuduKaius, HOMEHKIaTypa

41 [Tonyuenue u XuMu4YecKre CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCHUJIOB

42 3 OcHoBaHus: cOCTaB, K1accu(uKaims, HOMEHKIATypa

43 4 [Tonyuenue u XuMHU4YecKre CBOMCTBA OCHOBAHUM

44 5 Kucnotsl: cocras, kiaccudukanus, HOMEHKJIATypa

45 6 [Tonyuenue u XuMU4eCKrE CBOMCTBA KUCIIOT

46 7 Coun (cpenHUEe): HOMEHKIATYpa, COCOObI MOJTydeHH s, XUMUYECKUE
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CBOICTBa

47 8 Ilpakmuueckasa padoma Ne 6. Pellienne sKCiepUMEHTANIbHBIX 3a71a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUID)

48 9 I'eneTrueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCIMHEHUI

49 10 O06o01IeHre 1 cucTeMaTH3alus 3HaHU N

50 11 Konumponsnan paboma Ne3 o teme "OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
coeqrueHuin"

Paznen 3. Ilepuoauyecknii 3akon u Ilepuoguyeckas cucrema
xuMn4yeckux 3jieMmenToB JI. U. MenpaeneeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUul
(15 yacon)
Ilepuoouueckuit 3axon u Ilepuoduueckasa cucmema XumuuecKkux
anemenmos /. H. Menoeneeea. Cmpoenue amoma (7 uacos)+1

51 1 [lepBbie MOMBITKY KJIACCU(PUKALIMN XUMUYECKUX A1eMeHTOB. [lonsaTue o
rpynnax CXOAHbIX JIEMEHTOB

59 2 [Tepuonnueckuii 3akoH u [lepuoandeckas cucreMa XUMUYECKUX AIIEMEHTOB
. Y. MenneneeBa

53 3 [Tepuoapl, Tpynmbl, TOATPYIIIHI

54 Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30TorbI

55 5 CrtpoeHue 3JIeKTPOHHBIX 000104eK aTOMOB 371eMeHTOB [lepuoauueckoit
cuctemsl /1. 1. MeHaeneeBa

56 6 CrtpoeHue IeKTPOHHBIX 000J1049eK aTOMOB 1ieMeHTOB [lepuonuueckoit
cuctemsl /1. 1. MeHnaeneeBa

57 7 XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHHIO B
[Tepuonnueckon cucreme 1. 1. Menneneesa

ss 8 3nauenue [lepuoauyeckoro 3akoHa Jiisl pa3BUTUSI HayKu U nipaktuku. 1. W.

MenneneeB — y4€HbIH, IEAAror U rpaKJaHuH
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Xumuueckasn ceéazv. OKUCIUmMENbHO-60CCMAHOBUM ENIbHBLE PEAKUUU
(8 uacog)+2

59 1 DIEeKTPOOTPHUIIATEIIEHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB

60 2 Nonnas xumuveckast CBsI3b

61 3 KoBaneHnTHas moJisipHasi XAMUYECKas CBSI3b

62 4 KoBanenTHas HenossipHast XuMU4ecKasi CBSI3b

63 5 CreneHb OKUCICHHS

64 6 OKHUCITUTENEHO-BOCCTAHOBHUTEIBHBIE PEAKIINN

65 7 OKHCANTENEHO-BOCCTAHOBUTEIBbHBIE PEAKIIIHI

66 8 OKuCIUTENN ¥ BOCCTAHOBUTEIH

67 9 O0o00meHne 1 cucTeMaTru3alus 3HaHAK

68 10 Konmponsnas pavoma Ne4 o teme «CtpoeHne aroma. XUMHYECKast CBSI3b)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

N No Jlama npoeedenusn
/' YPOKa Tema ypoka Homawnee
n/n ¢ nian dakm 3a0anue
meme
Paznea 1. BemecTtBo U xumuyeckue peakuuu (17 yacon)
Iloemopenue u yenyonenue 3Hanuii 0OCHOGHBIX pazoenog Kypca 8 Knacca
(5 uacos)

1 1 [Tepnoanueckuit 3akoH. [lepnoanueckas cucTeMa XUMHYECKUX dJIEMEHTOB

. N. MenneneeBa
9 2 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX

TPEX NEPUOJ0B
3 3 Knaccugukamnus 1 HOMEHKIATypa HEOPTaHHYECKUX BEIIECTB

Bunel XuMu4ecKkoi CBSI3U U TUIIBI KPUCTAIUTMUECKUX PEHIETOK
5 5 Konumponvnan paboma Nel no reme «IloBroperue u yrinyOiaeHue 3HaHUI

OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

OcnoeHble 3aKOHOMepHOCmU Xumuueckux peakyuil (4 uaca)

6 Knaccudukanus XuMHUYECKUX peakuil 0 pa3IndHbIM PU3HAKAM
7 2 [TonsiTHE O CKOpOCTH XUMHUYECKOH peakuuu. [loHATHE O TOMOTE€HHBIX U

TeTepOreHHBIX PEeaKIHIX
8 3 [TonsiTHe 0 XUMHUYECKOM paBHOBeCHH. DaKTOPBI, BIUSAIOLIUE HA CKOPOCTh

XMUMHYECKON PeaKINH U MOJIOKEHNUE XUMUYECKOTO PAaBHOBECHS
9 4 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU

Inexmponumuueckan ouccoyuayua. Xumuueckue peaKyuu 6
pacmeopax. (8 uacos)

10 1 Teopus snexTponuTudeckoil qucconuanuu. CHUIIbHbIE U ci1a0ble

QJICKTPOJIUTHI
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11

HoHHbIE ypaBHEHHUS peakuil

XVMUYECKUE CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE MPEJICTABICHUIA 00

12 AIEKTPOJIUTUUECKON JUCCOLHAIITT

13 4 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPECTaBICHUN 00
AIEKTPOJUTUUECKON JUCCOLHAIITT

14 5 [TonsiTue o ruapoaU3e coJie

15 6 O06o00meHne 1 cucTeMaTu3alus 3HAaHAN

16 7 Ilpakmuueckasa paooma Ne 1. «Pemenue sKCrIepUMEHTAIBHBIX 331249

17 8 Konumponsnan paboma No2 o teme « dNEKTPOTUTHUECKAS TUCCOIHAIIHS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
Pasznen 2. Hemerasuibl U ux coequHeHus (25 yaco)

Oowan xapakmepucmuka xumuueckux nemenmos \V'11A-zpynnoi.
T'anozenwt (4 uaca)

18 1 OO6mrast XxapaKTepUCTHKA TaJOTeHOB. XMMHUYECKHE CBOMCTBA HA MIPUMEPE
xJiopa

19 2 XnopoBogopoa. ComsiHas KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyYECHHE,
MIPUMEHEHHE

20 3 [Ipaktrueckas padota Ne 2 o reme «llonmydenre CONSTHONW KHCIIOTHI,
U3y4yeHue e€ CBOMCTB»

21 4 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €Clid OJUH U3
peareHToB JaH B U30BITKE
Obwaa xapakmepucmuka xumuueckux rnemenmos \'1A-zpynnwit. Cepa u

eé coeounenus (6 uacos)

22 OOmas xapakTepucTuka 31eMeHToB VIA-rpymnisl

23 2 AnnoTtponHbie Moaupukanuu cepbl. HaxoxieHue cepsbl U e€ coeIMHEeHUN
B MpUpoie. XUMUUYECKHE CBOMCTBA CEPbI

24 3 CepoBosiopo, cTpoeH#ue, (PU3HMUecKrie U XUMUYECKHE CBOWCTBA
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Oxcunpt cepbl. CepHast KHCIOTa, (PU3MYECKHE U XUMHUECKUE CBOICTBA,

25
MIPUMECHCHHE
XUMHUYECKUE PEAKIINH, JICKAIIUE B OCHOBE MMPOMBIIIUIEHHOTO CIIOCO0a
26 MIOJIyYEHUS CEPHOM KUCIIOThl. XUMUYECKOE 3arpsI3HEHUE OKpYXKatoIIei
Cpeabl COeAMHEHUSIMH CEPBI
27 Brrunciienne MaccoBoil 101 BBIXOAA MPOIYKTA pEaKUU
Oowan xapakmepucmuka xumuueckux nemenmos \A-zpynnot. Azom,
docgpop u ux coeounenusn (7 uacos)
28 OO01as XxapakTepucTUKa eMeHTOB V A-TpyIiibl. A30T, paclpocTpaHeHne
B IIpHpoJIe, (PU3NIECKHe U XUMHUYECKIE CBOMCTBA
29 AmMuak, ero (pu3nyYecKue U1 XuMUYEeCKHe CBOMCTBA, MOJTyYeHHUE U
MIPUMCHCHHE
30 [IpakTnueckas padota Ne 3 no teme «llomydyenre ammuaka, U3ydeHue e€ro
CBOWCTB»
31 A3oTHas KucaoTa, e€ pu3ndeckue U XUMUIECKHUE CBOWCTBA
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHHMSI B KQU€CTBE MUHEPATIbHBIX
32 ynoOpeHunii. XuMHUUYECKOe 3arpsI3HEHHIE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
33 ®docdop. Oxcua pocdopa (V) u pochopHas kucnora, Gu3nvIecKue u
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
34 Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHUN.
3arpsizHeHue npupoHo cpesl pochaTtamu
Obwaa xapakmepucmuka xumuueckux rnemenmos |\ A-zpynnot.
Yenepoo u kpemnuii u ux coedunenus (8 uacos)
35 anvepoz[, pacrpocTpaHeHHe B Ipupoje, GU3NIeCKue 1 XMMUYECKHe
CBOIcTBa
36 Oxcunpl yriaepoja, ux (pu3nyeckre 1 XMuMU4ecKrue CBOMCTBa.
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Dkosiorudyeckue mpooJIeMbl, CBSI3aHHbIC ¢ OKCUA0M yrieposa (1V)

37 3 YronpHas KUCIIOTa U €€ CONu
38 Ilpakmuueckasa paboma Ne 4 no teme "[losyueHue yriekuciaoro rasa.
KauecTtBeHHas peakiiys Ha kapOoHaT-HOH"
39 5 [IepBoHauanbHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O
COCIMHEHUSX YTiiepo/ia
40 Kpemuwuii u ero coenuHeHust
41 Ilpakmuueckaa padoma Ne 5. PenieHne dSKCIEpUMEHTAIIBHBIX 3a7a4 110
TeMme «BaxHele HeMeTalulbl U UX COEAUHEHUS
42 8 Konumponvnasa pavoma Ne3 nio teme «BaxHele HEMETAIITBI U UX
COCTMHECHUS
Pasznea 3. Merasuibl u ux coequnenus (20 yacon)
Obwue ceoticmea memannos (4 uaca)
1 OO6m1as XxapaKTepUCTUKa XUMHUUECKHX AJIEMEHTOB — METAJIJIOB.
43 Mertammueckasi CBs3b U METaJUIMUECKass KPUCTATMICCKAs PEIIETKA.
®u3nyecKue CBONCTBA METAIOB
44 2 XUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH Pl HANIPSIKCHUH
METaJIJIOB
3 OO6mwme cocoOsl moydeHuss MetauioB. CruiaBel. Beraucienus no
45 YpaBHEHUSM XUMUYECKUX PEAKIUH, €CITH OJIMH U3 PEareHTOB COJCPIKUT
pUMecH
46 4 [ToHsATHE O KOPPO3UU METAJLIOB
Basicneiiwiue memannwl u ux coeounenusn (16 uacos)
47 1 [[lenouHbIe METAILITBI
48 2 OKcubl ¥ TUAPOKCU/IBI HATPUS U KAJIHS
49 3 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbIIMK U MarHui
50 4 Baxwueiimne coeIMHEHUS Kb
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51 O06o01IeHne 1 cucTeMaTu3anus 3HaHu !

52 JXKe€ctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs

53 Ilpakmuueckasa paboma Ne 6 no Teme "KEcTKOCTb BOJIBI U METO/IBI €€
ycTpaneHus"

54 8 ATIOMHHHI

55 9 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA

56 10 Kenezo

o7 11 Oxcuppl, runpokcu sl U coin xenesa (1) u xxenesa (111)

58 12 O0o01IeHre U CHCTeMaTH3alns 3HaHU N

59 13 Ilpakmuueckaa padoma Ne 7. PenieHne 3KCIEpUMEHTAIIBHBIX 3a7a4 110
TeMme «BaxHelme MeTaJlyibl U UX COCTUHEHUSD)

14 BerarcneHus o ypaBHEHUSIM XHMHUYECKUAX PEaKIUi, €CITA OJTUH U3

60 peareHTOB JaH B M30BITKE WM COACPIKUT NTpuMecH. Brerancienus
MaccOBOM JIOJIM BBIXOJIa POAYKTa pEeaKINU

61 15 O06001eHre 1 cucTeMaTu3alus 3HaHu|

62 16 Konmponvnaa paooma Ne4 no teme «Baxuelme MeTamibl U UX
COEJIMHEHUS

Pasznen 4. Xumus u okpy:kamomas cpeaa (3 yaca)+3
Bewecmea u mamepuanwt ¢ yncuznu uenoeeka (3 uaca)

63 1 BemecTBa 1 Matepualibl B IOBCEHEBHON KU3HU YEIOBEKa

64 2 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeIbl

65 3 Ponb XxumMuu B pelieHnH SKOJOTHYECKUX TPOOIeM

66 4 O00011IeHNE U CUCTEMATH3ALUS 3HAHUI

67 5 Hmozosas konmponwvnaa paboma

68 6 PesepBHblit ypok. O000IIeHE U CUCTEMATH3AIUS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IIpoBepsiemble TPEOGOBaHUA K Pe3y/IbTaTaM OCBOE€HUSA OCHOBHOU

oOpasoBaTeJTbHOM MporpamMmmsl (8 KiIacc)

Kon
npoBepsi- IIpoBepsiemble MpeAMeTHbIE Pe3yabTAThHI 0CBOEHHUsI OCHOBHOI
€MOro 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJabTaTa
1 Ilo meme: "Ilepeonauanvuvie xumuyeckue nonamus'’
pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX IOHSATHHA: aTroM, MOJIEKyJa,
XAMHYECKANW JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOMHAsS W HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAas W
MOJIEKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBast
1.1 JIOJISI XMMHYECKOTO 3JIEMEHTAa B COEIMHEHHUM, MOJISIPHBIA OO0BEM, XUMHUYECKas
peaxius, KiiacCu(UKaus peakinid: peakIlMi COCMHCHHS, PeaKIIHN Pa3JIoKEHUs,
peakuy 3aMelICHHs, peakiuu OOMEeHa, JK30- M JHAOTCPMHUYCSCKHE PEaKIIHH,
TEIUIOBOM 3P QPEKT peakIuu, pacTBOp, MaccoBas JOJS BemiecTBa (IPOIEHTHAsS
KOHILIEHTpAlKs) B pacTBOPE
19 WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHHA W MPUMCHSTH
' 9TH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALIECHUI
13 WCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIi COCTaBJI€HUS (OPMYN BELIECTB U
' YpPaBHEHUH XUMHUUYECKUX PEaKIIHil
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, MIOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJISIPHOTO YUeHUs, 3aKOHa ABOTaIpo
1.5 OTIPEIENIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(PUIIMPOBATH XUMUYECKHE peakuu (M0 YUCIy U COCTaBY y4acTBYIOUIUX B
' peaKIy BEIIECTB, N0 TEIJIOBOMY AP dEKTY)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB
1.8 BBIUHCIISTH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (hopmMylie coeTnHeHus,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh €CTECTBEHHO-HAYUHbIE METO/IbI TO3HAHUS - HAOII0/IEHUE, U3MEpPEHHE,
' MOIETTUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICJICHHBIN)
2 Ilo meme: "Bajcueiinuue npedcmagumenu Heop2anuieckux eeujecma’
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2.1

PAaCKpBIBATh CMBICJI OCHOBHBIX XHUMHWYCCKUX MOHSATHH: OKCHJ, KHCJIOTa,
OCHOBAaHHE, COJIb

2.2

OTIPENICIIATh MPUHAIICKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIACCy COSAUHEHHH 10
dhopmynam

2.3

KJIaCCH(PHUIIMPOBATH HCOPTAHUICCKIEC BEIISCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA  BEIECTB
pa3IUYHBIX KJIAaCCOB, TOATBEp)KJas OINHCAaHHWE MpPUMEpPaMU MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

MPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kady€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAICHUN B Pa3IUYHBIX
YCIIOBHSIX

2.6

clieIoBaTh IpaBWiIaM I[OJIb30BAHUS XHMMYECKOM MOCYJOoM U J1abopaTOpHBIM
00opy/oBaHKEM, a TaKXKe MpaBUaM 0OpalieHus C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKUMSMU TIO BBIMOJHEHUIO Ja0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJYYCHUI0 M COOMPAaHMIO Ta3000pa3HBIX BEMIECTB (BOJOPOAAa M KHCIOPOJA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHON MAacCOBOM [JOJIEM PacTBOPEHHOIO
BEIIECTBA, I[UIAHUPOBAaTh M IPOBOJAUTH XUMHUYECKHUE OSKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOUIBI0 HHAMKATOPOB
(makmyc, penondranenH, METUIIOPAHXK U APYTHE)

2.7

MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peakIuu

Ilo meme: "Ilepuoouueckuii 3axkon u Ilepuoduueckas cucmema XumuuecKkux
anemenmos J[.U.Menoeneeea. Cmpoenue amomos. Xumuueckas Cc6:3b.
OKucaumenvHo-e6occmanosumenvmvle peakyuu'

3.1

PaCKprIBaTb CMBICII OCHOBHBIX XUMHWYECKHUX TTOHSTUM: AApO0 aToMa, SHGKTpOHHI)IfI
clIon aToMa, aTOMHasa Op6I/ITaJ'IB, paauyCc atoMa, XUMHUUYCCKaA CBA3b, IOJISIpHAA U
HCTIOJIAApHAA KOBAJICHTHASA CBA3b, 3JICKTPOOTPHLATCIIbHOCTb, HOHHAA CBA3b, MOH,
KaTHOH, aHUOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTb XHUMHUYCCKHUEC JJICMCHTDBI

3.3

ONMCBHIBATh M XapaKTepH30BaTh TabauuHylo (opMmy Ileproauueckoil cUCTEMBI
XMMHYECKUX 3JIEMEHTOB: Pa3nyaTh MOHATHS "TiaBHas noarpymnmna (A-rpynmna)" u
"mo6ounas noarpynna (b-rpynmna)", "mansie" u "Oosbiune" nepuobl

3.4

pacKpbIBaTh CMBICIT ITepunoanueckoro 3aKOHA JA.N.Menneneesa:
JEMOHCTPUPOBATh  I[OHUMAHHUE  IEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
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XUMHWYCCKHUX 3JICMCHTOB OT UX ITOJIOXKXCHUSA B HepnonnquKoﬁ CUCTEMC

COOTHOCHTh OO0O3HAYCHHS, KOTOpble HMEIOTCcs B Tabmuie "[lepuoamueckas
cucremMa  xumudeckux  snmemeHToB  JI.M.MenneneeBa" ¢ 4YHMCIOBBIMH

3.5
XapaKTepI/ICTI/IKaMI/I CTpOGHI/Iﬂ ATOMOB XHUMHWYCCKHUX DJICMCHTOB (COCTaB nu 3ap5111
s7Ipa, 00IIee YMCII0 MICKTPOHOB U PACIIPEICIICHUE UX 10 3JICKTPOHHBIM CIIOSIM)
36 OHpeILCHﬂTB CTCIICHb OKHUCJICHUA DJICMCHTOB B 6I/IHapHBIX COCONHCHUAX
3 7 OHpGI[GJ'IfITI) BU]L XI/IMH‘ICCKOﬁ CBiA3U (KOBaHeHTHaSI nu I/IOHHafl) B HCOpFaHI/I‘IGCKI/IX
' COEIMHEHNAX
IIpoBepsaemblie a1eMeHThI coaepxkaHusd (8 xiacc)
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 Ilepeonauanvhvie xumuueckue HOHAMUA
11 [Ipenmer xumuu. Posib XMMUM B KU3HU YEJIOBEKAa. XMMHS B CUCTEME Hayk. Tena u
) BeniecTBa. Ou3znueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB
19 ITouarue o Meromax mo3HaHWsa B xuMmuu. Yucrtele BemecrBa U cMecd. CHocoOBbl
) pasneneHus cMecen
13 ATOMBI ¥ MOJICKYJIbl. XUMHYECKUE JIeMEHTHhl. CHMBOJIBI XUMHUYECKUX JJIEMEHTOB.
' [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE
Xumudeckas ¢dopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX OJJIEMEHTOB. 3aKOH
1.4 IMOCTOSIHCTBA cocTaBa BelecTB. OTHOCHUTEIbHAs aToMHass Macca. OTHocHUTEIbHas
MOJIEKYIsipHasi Macca. MaccoBasi 10J1sl XMMUYECKOT0 AJIEMEHTa B COSTUHEHUH
KomnuecTBo BemecTBa. Mouib. MossipHas macca. B3auMoCBs3b KOJIMYeCTBa, MacChl U
15 Yyclia CTPYKTYPHBIX €IUHUI] BemiecTBa. PacuéTel mo QopmynaM XUMHUYECKUX
COEeIMHEHUN
®u3nuecKkue U XUMMUYECKUE SIBJIEHUSA. XUMHUYECKasl peakuus U €€ MPU3HAKU. 3aKOH
1.6 COXpaHEHHsS Macchl BemecTB. XHUMHUecKhe ypaBHeHus. Knaccuduxarms
XUMHUYECKUX peakluii (COeTUHEHMs, pa3IoKeHNs, 3aMellleHus, OOMeHa)
17 XUMHUYECKUH 3KCHEPUMEHT: 3HAKOMCTBO € XMMHMUYECKOM MOCYJ0H, C MpaBUiaMu

paboThI B 1abOpaTopuu U NpuéMamMu oOpalleHHs ¢ J1abopaTOpHEIM 000PYI0BaHUEM,
U3yueHHe M ONHUCaHue (PU3NYECKUX CBOWMCTB OOpa3lloB HEOPraHMYECKUX BEIECTB,
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HabOmroieHue (u3MUecKkux (IJIaBJIeHUE BOCKA, TassHUE JIbJA, PACTHpAHHE caxapa B
CTYIIKE, KHUIIEHME M KOHJAEHcallus BOJbl) M XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJUBAHUE MEJHOW MPOBOJIOKH, B3aMMOJICUCTBHE Mejla C KUCIOTOW) SIBICHHM,
HAOJIOIGHWE W ONHMCAHWE [PHU3HAKOB TMPOTEKAHHWs XUMHUYECKHX peaKUuit
(pa3noxkeHue caxapa, B3aMMOJIEUCTBHE CEPHOM KHUCJIOTHI C XJOPUIOM Oapwus,
paznoxkenue ruapokcunaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE >Keje3a ¢
pactBopom cosmu meau(ll), nzydenue crnocoOoB pazneneHusi cmeceil (C MOMOIIbIO
Maruura, (uIbTpOBaHWE,  BBINApUBAHHME, JUCTHWUIALHUSA,  XpoMmaTorpadusi),
[IPOBEJICHUE OYMCTKU IIOBAPEHHOW COJIM, HAONIOJAEHHWE M OINMCAHUE PEe3yJbTaTOB
IIPOBEJICHUS OIBITA, WIIOCTPUPYIOUIETO 3aKOH COXPaHEHMsI MacChl, CO3/1aHue
Mozenel MOJIeKyJ (I1apoCTep>KHEBbIX)

Bascueiimue npedcmaeumeﬂu HeopZanuvecKux eeuiecme

2.1

Bosnyx - cmeck razoB. CocraB Bo3zayxa. Kucinopon - 371€MEeHT U POCTOE BELIECTBO.
Haxosxnenue kucimopoja B mpupojie, Pu3ndeckne 1 XUMUYECKHe CBOMCTBA (peakiuu
ropenus). Okcuapl. Ilpumenenue kucnopoga. CrocoObl MoJydeHHs KHUCIOpojaa B
nabopaTtopur W MpOMBIIIIEHHOCTH. KpyroBopot kuciopoma B mpupoxae. O30H -
IJIOTPOTHAS. MOAU(PHUKAIUS KUCIOPOaa

2.2

TemnoBoil ApdexT XUMUUYECKOW peaKHH, TEPMOXUMUYECKHUE YpaBHEHHUS, 3K30- U
SHAOTEPMHUYECKHE PEAKIUHU. TOIUIMBO: Yrojab W MeETaH. 3arps3HEHUE BO3yXa,
YCHJICHHE TApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopon - smemeHT u mpocTtoe BemiecTBO. HaxokaeHue Bojopoja B MPHUPOJE,
¢duznueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI momydeHus. Kucnotel
U COJIn

2.4

MoutsipHbiii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

dusnyeckue cBoMcTBa Bojbl. Bojga kak pactBoputenb. PactBopel. HackilieHHbie U
HEHACHIIIIEHHBIE PAcTBOpPHL. PacTBOpMMOCTH BemecTB B Boje. MaccoBas J0Jis
BEIIECTBA B pacTBope. XUMUUYECKHE CBOMCTBA BOAbl. OCHOBaHUs. Posib pacTBOpOB B
IpUpOJIe U B JKU3HM uejoBeka. KpyroBopoT BoAbl B MpHUpoAE. 3arpsizHEHUE
NpUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJT

2.6

Knaccudukanus nHeoprannyeckux coenunenuii. Oxkenapl. Knaccuduxaims okcuaos:
coneoOpa3ymomniue (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHbIE) U HecoleoOpas3yrolue.
Homenknarypa oxcugoB. @Dusznyeckue ¥W XUMHUYECKHE CBOWCTBA OKCHJIOB.
[Tonyuenue okcumoB

2.7

OcHoBanus. Knaccudukanusi ocHOBaHMI: MIENOYM U HEPACTBOPHMBIE OCHOBAHHUSI.
Homenknarypa ocHoBanui. ®dusnueckue M XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tosmyuenune ocHOBaHUM
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2.8

Kucnortel. Knaccupukamuss kucnor. Homenknatypa kucinor. ®Pusmyeckue u
XUMUYECKUE CBoHcTBa KHUCIOT. Psan  aktuBHoctm MetamoB  H.H.bekerosa.
[Tony4yenue kucinor

2.9

Comu. Howmenxknatypa coneil. ®dusmyeckne U XHMHUYECKHE CBOMCTBA COJICH.
[Tonydyenue coisen

2.10

I'enermueckas CBA3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XVWMHUYECKUH SKCIIEPUMEHT: Ka4eCTBCHHOE OTPECTICHUE COJIEP)KaHUsI KHCIOpOoIa B
BO3JlyXe, MOJIyueHue, coOupaHue, paclo3HaBaHWE U U3y4YEHUE CBOWCTB KHUCIOPOAA,
HaOJI0/ICHUE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJOM U YCIIOBUS BOSHHUKHOBCHHS U
MIPEeKpaIeHus: TopeHus (Mmokapa), 03HaAKOMJICHUE C 00pa3IiaMi OKCHJIOB U OTMCAHUE
WX CBOKCTB, MOJTydeHHE, COOMpaHKe, paclio3HaBaHUE W M3YyUCHHE CBOWCTB BOJIOPOIA
(ropenue), B3aumojeiictBue Boaopoga ¢ okcupom  Memu(Il)  (Bo3moxkHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB), HAOMIOIeHHE 00Pa3Il0B BEIIECTB KOJIMUYECTBOM |
MOJIb, HCCIIEJOBAHHE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C  PA3TUIHON
pacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C ONMPEACIEHHONM MacCOBOW J10JEH
pacTBOPEHHOTO BEIIECTBA, B3aWMOJCWCTBHE BOJbl C MeTalylaMH (HaTpUeM H
KaJbI[eM) (BO3MOXKHO HCITOJIb30BAaHHE BUICOMATEPHAIIOB), OTIPEICIICHUE PACTBOPOB
KHCJIIOT ¥ TIeJNI0Ye ¢ TOMOINBbI0 HWHIAMKATOPOB, HCCIEAOBaHUE 00pas3IoB
HEOPraHMYECKUX BEUIECTB Pa3jIMYHBIX KJIACCOB, HAOIIOACHHE H3MEHEHUS OKPacKu
WHIMKAaTOPOB B PAcTBOpaxX KHUCIOT W IIeJ0Yel, u3yuyeHHue B3auMOJEUCTBUS OKCHUJA
menu(Il) ¢ pacTBopoM CepHOW KHCIOTBHI, KHCIOT C MeETaJIaMH, PEaKIui
HEUTpanu3aluy, TOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHM, BBITECHEHHE OJHOTO
MeTajjla IpYrMM U3 pacTBOpPa COJH, PEHICHHE SKCIIEPUMEHTANIbHBIX 3a7ay 10 TeMe
"BaxHeiiime kiaccbl HEOPraHUYECKUX COCTMHEHUN"

Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema XumMuueckKux 3/1eMeHmMO8
/. U.Menoeneesa. Cmpoenue amomos. Xumuueckaa c6:a3b. OKuciumenvHo-
60ccmanogumelibHovle peaKyuu

3.1

[lepBbie MOMBITKK KiaccU(UKAMKM XUMHYECKUX 37eMeHTOB. [lonstue o rpymmax
CXOJHBIX JJIEMEHTOB (ILIEJIOYHBIE W IIETOYHO3EMENIbHBIE METaJUIbl, TaJOTreHBI,
WHEPTHBIE Ta3bl). ODJEMEHThI, KOTOphle 00pa3ylT aM(OTEepHbIE OKCHUIBI U
TUAPOKCHUIBI

3.2

[Tepuonuueckuii  3akoH. Ilepuogmyeckass cucreMa XUMHUYECKHUX 3JIEMEHTOB
J.M.MenpneneeBa. KopoTkonepuoanas u qiuHHoniepuoanas ¢popmsl [lepuoaudeckoit
cuctemMbl Xumudeckux dneMeHtoB Jl.M.Menneneesa. Ilepuoasl u  rpymisl.
DU3NYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOJAa U TPYIIIBI AIEMEHTA

3.3

Crpoenue aromoB. CoctaB aroMHbIX saep. M3otombl. OnekTponbsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK  aToMOB  mepBbIX 20  XUMHYECKUX  DIIEMEHTOB
[Tepuomnueckont cucremsl J[.M.Menneneepa. XapakTepuCTUKa XHMHUYECKOTO
3JIEMEHTA 1O €ro NnoJjoxeHuro B [lepuonnueckoii cucreme [[.M.Mennaeneesa
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3aKOHOMEPHOCTM  M3MEHEHHUs paaudyca aTOMOB  XHMHYECKUX  JJIEMEHTOB,
34 METAJNINYECKMX M HEMETAJUNIMYECKUX CBOMCTB IO IpyllaMm M Iepuojam. 3HaueHUe
' [Iepuognueckoro 3akoHa u Ilepuoauuecko CUCTEMBI XMMHUYECKUX IEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. [[.M1.MenneneeB - yd€HbI U TpaKJaHUH
35 Xumuueckass  cBa3b.  KoBajeHTHas  (moyispHass W HENOJIApHAsl)  CBS3b.
' DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIoHHAas CBS3b
36 Crenenp oxucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchbl
' OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTENIN
XUMUYECKUH IKCIEPUMEHT: U3ydyeHue o0pa3loB BEIIECTB METANIOB U HEMETAJUIOB,
3.7 B3aUMO/ICHCTBUE THAPOKCHUIA IIMHKA C PACTBOPAMHU KUCJIOT U IIeJI0Yel, IPOBEIEHUE
' OTIBITOB, WJUTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLUi
(ropeHue, peakliMy pa3ioKeHHs, COeANHEHN)
IIpoBepsiembie TPEOOBAHUS K pe3yJIbTaTaM OCBOEHUS OCHOBHOU
o0OpasoBaTeJIbHOU MporpaMmsl (9 KJIacc)
Kon
nposeps- IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
e€MOoro 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHusl
pe3yJabTara
1 Ilo meme: "Beuwiecmeo u xumuueckan peaxyua'
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTUH: PACTBOP, 3JIEKTPOJHUTHI,
HERJIEKTPOJIUTHL, IEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIMM HOHHOTO OOMeEHa,
KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpAaTUMBIE PEAKIIHH,
1.1 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKUWH, OKHCINUTEIb, BOCCTAHOBUTEIND,
OKHCJICHHE U BOCCTAaHOBJICHHE, AJIOTPOIHUs, aMPOTEPHOCTh, XUMUYECKasl CBA3b
(KoBasieHTHAsi, MOHHAs, METAIMYecKas), KpHUCTalTM4YecKas peméTka, CILIaBbl,
CKOPOCTb XUMHUYECKOW peaKlnu
19 WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATHA U IPUMEHSTH
' 3THU MOHATHUS IIPU ONHUCAHUU BEIIECTB U UX IIPEBPAILCHUI
13 COCTaBJISITh YPABHEHHUS SJIEKTPOJUTUYECKON AMCCOLMALMUU KHUCIOT, HIEN0YEH U
' COJIeH, OJHbIE U COKpAILEHHBIE YPAaBHEHHsI peakIMii HOHHOTO oOMeHa
14 pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIX peakuuit
' MIOCPE/ICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKkuui
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1.5

IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOM pEeaKIuu

Ilo memam: ""Hememannvt u ux coeounenusn'’’ u "Memannot u ux coeounenusa'

2.1

XapaKTepu30BaTh (OMHCHIBATH) OOIMIME U CHEU(PUISCKHEe XUMHUECKHE CBOWCTBA
OPOCTBIX UM  CJOXHBIX BELIECTB, NOJATBEp)KJasi OIMCAHHUE IPUMEPAMHU
MOJIEKYJIIPHBIX 1 MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi

2.2

COCTaBJIATDH YpaBHCHHA peaKHHﬁ, MOATBCPKAAOIIUX CyII€CTBOBAaHUC
TCHETHUYECKOI CBS3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHUA,
BO3MOKHOCTH ITPOTECKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

24

ClleIoBaTh IpaBUJaM I[OJIb30BAHMUS XMMMUYECKOM Mocyno u 11abopaTopHBIM
00opy/oBaHKEM, a TaKXKe MpaBUaM 0OpaleHHs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKUMSMU TIO BBIMOJIHEHUIO J1a0OPAaTOPHBIX XUMHUYECKHX OIBITOB IO
MOJIyUEHUIO M COOMpaHHIO Tra3000pa3HbIX BEUIECTB (aMMHakKa W YIJIEKUCIOrO
rasa)

2.5

MPOBOJIUTH PEAKIUK, MOJITBEPKAAIONINE KAUYECTBCHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PaCIO3HABaTh OMBITHBIM MYTEM XJIOPHI-, OPOMHUI-, HOIH -, KapOOHAT-,
dbocdar-, cumukar-, cynabdar-, THIAPOKCUI-HUOHBI, KATHOHbI aMMOHUS, HOHBI
M3YYEHHBIX METAJJIOB, NMPHCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHHUYECKHX
BEIICCTB

Ilo meme: "Xumusa u okpyxrcarouias cpeoa’

3.1

PaCKprIBaTb CMBICII OCHOBHBIX XUMHUUYCCKUX TTOHSITUM: HZ[K BCIIICCTBA, KOPPO3HA
METAaIJIOB

3.2

OPUMEHSTh OCHOBHBIC ONEpPallMd MBICIUTEIbHONW JESTeNbHOCTH - aHalu3 |
CHUHTE3, CpaBHEHHE, 0000IleHHEe, CUCTEeMATHU3allMI0, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€H - JIJIsl U3Y4EHUSI CBOMCTB BEUIECTB U XUMHUUYECKUX PEAKIIU;
€CTeCTBEHHO-HAy4YHbIE METOJbl TO3HaHWS - HaOJIOAeHHe, U3MEpPEHUE,
MOICTTUPOBAaHUE, SKCIIEPUMEHT (PealbHbIN U MBICJICHHBIN)

IIpoBepsemMbie 3JIeMEHTHI coAep:xaHusd (9 Kirace)

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
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Bemecmeo U xumuueckana peakuyus. Hoemopenue

1.1

Ilepuoguueckuit  3axkoH. Ilepuommueckas cucTeMa XUMHUYECKHX  DIIEMEHTOB
. M.Menneneea. CrtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOICTB
XMMHMUYECKUX 3JIEMEHTOB MEPBbIX TPEX NEPUOOB, Kallus, KAIbLM U UX COCTUHEHUH B
COOTBETCTBUU C I0JIOKEHUEM 3J1€MEHTOB B [leproanueckoil cucreMe U CTpOEHUEM UX
aTOMOB

1.2

CrpoeHue BellecTBa: BUAbI XMMHUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOW pEImETKH W BUIA
XUMHUeckor cBsa3u. Kiaccupukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIECTB
(MexTyHapoHas U TpUBHAIbHAs). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHWYEeCKUX  COCAUHEHUH, TEeHETHYeCKass  CBA3b
HEOPraHMYECKHUX BEIECTB

1.3

Knaccudukanuss XMMHUECKUX pPEaKIMM MO paziIudHbIM NpU3HAKaM (M0 YHCIy U
COCTaBY YYacTBYIOLIUX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3G (DEKTy, 0 U3MEHEHUIO
CTETNEHEW OKUCICHHUS XUMHYECKHX »DJEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHIO
Katajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YpPaBHEHMS.
[ToHATHE O CKOPOCTH XUMHUYECKON pEAKIUN

1.4

[Tonsatue 00 oOpaTUMBIX M HEOOpPATUMBIX XHUMHUYECKHUX peakuusx. [loHstue o
TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [IOHATHE O XHMHYECKOM pPaBHOBECHH.
®DaKTopbI, BIUSAIONINE HA CKOPOCTh XUMUYECKOH PEakIiy M TOJ0XKEHUE XUMUIECKOTO
paBHOBECHS

1.5

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuu, BHCKTpOHHBIfI 0ajaHC OKUCIHUTEILHO-
BOCCTaHOBHTEIILHOM pEaKkuu. CocraBienne ypaBHCHPII;'I OKHCIIUTCIIBbHO -
BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUEM METO/Ja SJICKTPOHHOI'O OanaHca

1.6

TeOpI/Ifl BJIGKTpOJII/ITH‘IeCKOfI Jucconnanuu. :‘)J'IGKTpOJ'II/ITBI n  HCOJICKTPOJIUTEHL.
KaTI/IOHH, aHWOHBI. MeXaHu3M aucconany BEIIECTB C pPa3IMYHBIMU  BHUJAMH
XuUMudeckor cBsa3H. CrTereHb Jucconrualnuu. CunpHbple U cjaa0ble QJICKTPOJIUTHI.
Peakuuu noHHOTO oOMeHa. YciioBus IMPOTCKAHUA peaKL{I/Iﬁ HMOHHOI'O O6MCH8., IIOJIHBIC
n COKpaH_[éHHHC HOHHBIC YPAaBHCHU peaKHHﬁ. CsoiicTBa KHCJIOT, OCHOBaHMH U coJIeH
B CBCTC Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHGKTPOHHTHHGCKOﬁ AJucCconralnmnm. KauecTBeHHBIE
PCaKIu Ha NOHLI. ITonstue o TUApOIU3C conen

1.7

XHUMHUYECKUUN SKCIICPUMCHT: O3HAKOMIICHUC C MOACIIIMH KPUCTAJITIMUCCKUX peI_HéTOK
HCOPraHN4YCCKUX BCHICCTB - METAJIJIOB U HEMCTAJUJIOB (Fpa(bHTa u aJ'IMaSa), CJIOKHBIX
BCIICCTB (X.]'IOpI/II[a HanI/IH); HUCCIICAOBAHNUEC 3aBUCUMOCTU CKOPOCTHU XHMHUYECKOH
peaknuu OT BO3JICHCTBUA Ppa3InIHbIX q)aKTOpOB; HUCCICAOBAHUEC IJICKTPOIIPOBOJHOCTH
PacTBOPOB BCUICCTB, MPpOLECCa ANCCONMUAUN KUCIIOT, MIeI04Yed M COoJeH (BO3MO)KHO
HUCIIOJIb30BAHHUEC BI/IIICOMaTepI/IaJ'IOB); MMPOBEACHUC  OIIBITOB, HWIUIIOCTPUPYIOHIUX
MPU3HAKU MMPOTCKAHUA peaKLII/Iﬁ MOHHOTO OOMEHa (O6pa3OBaHI/IC ocCaaka, BBIIACICHUC
rasa, O6p2[30BaHI/IC BOIIBI); OIIBITOB, WUIFOCTPUPYIOIIHUX MTPHUMEPBI OKHUCIUTCIBHO-
BOCCTaAHOBUTCIBHBIX peaKuHﬁ (I‘OpCHI/IC, PCaKlu  pa3JIOKCHUS, COCI[I/IHCHI/I}I);
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Ppacrmo3HaBaHUC HCOPraHWMYCCKUX BCHICCTB C IMOMOIIBIO KAaYCCTBCHHBIX peaxunﬁ Ha
HOHBI; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hememannwst u ux coeounenusn

2.1

OOmas xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTEpHbIE
creneHn okucieHud. CrtpoeHue U (U3NYECKHME CBOWCTBA MPOCTHIX BELIECTB -
raJIoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJIopa (B3aUMOJEHCTBUE C METaJlJIaMH,
HEMeTaJlJIaMHy, 11iejaoyamu). XaopoBogopo. CosiHas KUCIIOTa, XMMUYECKHE CBONCTBA,
[OJIyueHue, IpuMeHeHue. JleficTBue xjiopa U XJIOpOBOAOPOJa HAa OPraHU3M YeJIOBEKa.
Baxueiimmne Xaopuabl 1 KX HAXO0KIECHUE B IPUPOIE

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbsl. OcoOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble CTeneHu okucieHus. CrtpoeHue U (U3HUYECKHE CBOMCTBA IMPOCTHIX
BEILIECTB - KUCIOpOJa W Cephbl. AJJIOTPONHBIE MOAU(DHUKAIIMUA KUCIOPOJa M CEPBHI.
Xumudeckue cBorcTBa cepbl. CepoBOJOPOJ, CTPOCHHE, (PU3NUYECKUE M XUMHYECKUE
cBoiicTBa. OKCHIIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIIOB. CepHasi KUCIOTa,
(bu3uYecKne W XUMHYECKHE CBOMCTBA (0OIME KaK MPEICTAaBUTENs Kiacca KHUCIOT H
cnenuduueckre). XUMHYECKHE PEAKIMH, JIeKAIIHe B OCHOBE IPOMBIIIICHHOTO
cocoba monyueHuss cepHoW KuciaoTel. [lpumenenune. Comm CEpHOW KHUCIOTHI,
KaueCcTBeHHasi peakmus Ha cyiabdar-uoH. Haxoxmenuwe cepsl M €€ COCIUHEHUN B
npupoge. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH Cpellbl COCAMHEHUSIMU CEPBI
(KHUCTIOTHBIE  JOKIM, 3arps3HEHHE BO3AyXa H  BOJOEMOB), CIOCOOBI  €ro
MPEIOTBPAILICHUS

2.3

OO6mrast xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIECHUS. A30T, paclipoCTpaHeHue B pUpoe, pU3nveckue u
XUMHUYecKue cBoicTBa. KpyroBopor azora B mpupojae. AMMHUak, ero ¢puzndeckue u
XMMHYECKHE CBOMCTBA, MOIydYeHue U npuMmeHenue. Coiu aMMOHUS, UX (GU3HUYECKUE U
XMMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHWUSL.
A3oTHas KHUCIIOTa, €€ MmojydyeHue, pu3ndeckrue U XUMHUYecKrue cBoicTBa (0OmIue Kak
MIpeICTaBUTEIs Kilacca KUCIOT U cneruduueckue). Mcnoap3oBaHue HUTPATOB U COJICH
aMMOHMSI B KauyeCTBE MHUHEpPAJIbHBIX ynoOpeHuil. XHMHUYECKOe 3arpsi3HeHue
OKpY’KaIoIlel cpelibl COeTUHEHUSIMU a30Ta (KUCIOTHBIE JOXK/U, 3arpsi3HEHUE BO3AyXa,
MOYBBI ¥ BOJJIOEMOB)

2.4

®dochop, amrorpomHele Moauduranuu pocdopa, GU3HMUECKHE W XUMHUYECKUC
cBoiictBa. Oxcup docdopa(V) u docopHas kuciaora, QU3NUIECKHUEe U XUMHUUYECKUE
CBOWcTBa, TmosydeHue. lVcnonb3oBanue QocharoB B KayecTBE MHUHEPAIbHBIX
ynoopeHuit

2.5

OOmast xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEHU OKHCICHHA. YTJepoJ, aUIOTPONHble MOAU(DUKAIUHY,
pacripocTpaHeHue B Hpupoje, (uznyeckue M XMMHUYECKHE CBoMcTBa. AncopOuus.
KpyrosopoT yrinepoaa B npupoje. Okcuasl yriepoja, ux Gpuznyeckue U XMMHUYECKHe
CBOMCTBa, JEHCTBME HA JKUBbIE OpPraHU3MBbl, I[IOJyUEHHUE M IPUMEHEHHE.
DKkosornyeckue Mpobiembl, CBsi3aHHbIE ¢ okcuaoMm yraeponaa(lV); rumoresa
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r7100abHOTO TOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ ¢eKT. YTronpHas KUCIOTa U €€
conM, WX (U3NYECKHE W XHMHYECKHE CBOMCTBA, IOJYyYeHHWE U TPHUMEHEHHE.
KavectBennast peakuusi Ha KapOoHaT-mMOHBIL. Vcmosib3oBaHue KapOOHAaTOB B OBITY,
MEIULMHE, TPOMBIIIIICHHOCTH U CEIBCKOM XO3SHCTBE

2.6

[lepBoHauanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIUHEHUSX
yriepoja (MeTaH, 3TaH, STUJICH, alleTUIICH, STAHOJI, TJIMIIEPUH, YKCyCHAst KucioTa). Ux
COCTaB M XUMH4YecKoe cTpoeHue. [loHsTHE O OMOJIOrMYEeCKH Ba)KHBIX BEIIECTBAX:
KUpax, OeNKax, YyriaeBoJax - ¥ UX POJU B KU3HU YeIOBEeKa. MaTepHaabHOE eIMHCTBO
OPraHUYECKUX U HEOPTraHUYECKUX COCIUHECHHN

2.7

Kpemuuii, ero ¢usmueckne M XUMHUYECKHE CBOMCTBA, IMOJy4YEHHE U TNPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. O6mue npeacrasienus o0 okcuae kpemMHus(1V) u
KpeMHueBoil kucinore. CHIMKAThl, HUX UCHOJIb30BaHHWE B OBITY, MEIULHUHE,
IIPOMBIIIJIEHHOCTH. Ba)kHeHue CTPOUTENbHBIE MaTepuaibl: KEpamMHKa, CTEKIIO,
eMeHt, OetoH, xkene300eroH. [IpoGimembl  ©€30mMacHOTO  MCIMOJIB30BAHUS
CTPOUTENIbHBIX MaTePUajIOB B MOBCEAHEBHOMN )KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pa3llOB HEOPTaHWYECKHX BEIIECTB, CBOHCTB
COJISHOM KHUCIIOTBI, TPOBEJICHHE KAYeCTBEHHBIX pEAKIHMA Ha XJIOPHJI-HOHBI U
HAOJIIOJICHUE TIPHU3HAKOB WX TIPOTEKAHHS; OIBITBHI, OTpaXkarolue (QHU3NIeCKHEe W
XMMHUYECKHE CBOWMCTBA TaJIOT€HOB U UX COEIMHEHHWI (BO3MOXKHO HCIIOIb30BaHHE
BHJICOMATEpHAJIOB); O3HAKOMJICHHE C oOpasmamMu  XJIOPUIOB  (TAJOTCHHUJIOB);
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COeOTUHEHMSIMH (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEpHasIoB); HaOJIO/IEHWE mpolecca OOYrIMBaHUS caxapa TOJ JICUCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI; U3yYeHUE XUMUICCKUX CBOMCTB pa30aBiIeHHOM
CEepHOM KHCIOTHI, MPOBEJCHHE KAuyeCTBEHHOW peakuuu Ha CynbhaT-uoH U
HaOo/IeHNe MpU3HaKa e€ MPOTEeKaHHsI; 03HAKOMIIEHHE C (PU3MUECKUMHU CBOMCTBAMHU
azota, ¢ocdopa U MX COEAMHEHUU (BO3MOXKHO HCIIOJIH30BAHHE BUICOMATEPHAIIOB),
oOpasmamMu  a30THBIX ©  (pochopHbIX ymoOpeHwWid; moJdydyeHue, coOupaHue,
pacrno3HaBaHHe W M3y4YCHHE CBOICTB aMMHUaKa; MPOBEICHUE KaYECTBEHHBIX PEaKIUil
Ha HWOH amMMoHus u (QocdaT-MOH W U3Y4YEHHE TPU3HAKOB HUX MPOTEKAHUS,
B3aUMO/JICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAblo (BO3MOKHO
WCIOJIb30BAHME BHIEOMATEPUANIOB); U3yYEHHE MOJIENeH KPUCTAUIMYECKUX PEHETOK
anmMasa, rpaduTa, QpyniepeHa; 03HaKOMIIEHUE C MPOLIECCOM aICOPOIIUU PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM TMPOTHBOrasa; MOJIy4YeHHUE,
coOupaHue, pacro3HaBaHWE M H3YUYEHHE CBOICTB YIJIEKUCIOrO Tas3a; MpOBEACHHUE
KaueCTBEHHBIX peaklMii Ha KapOOHAT- U CUJIMKAT-MOHBI M HU3Y4YEHHE MPU3HAKOB HX
MIPOTEKAHUSI; O3HAKOMJICHHE C MPOIYKLIKEH CHIMKATHON MPOMBIIIIEHHOCTH; PElICHHE
SKCIEPUMEHTAIBHBIX 33714 10 TeMe ""BakHelnme HeMeTaibl U UX COeAMHEHUS "

Memannot u ux coeounenusn

3.1

OOmiass xapakTepuUCTHKa XMMHYECKUX ODIIEMEHTOB - METAJJIOB HAa OCHOBAaHUHU UX
noJjioxkeHus B Ilepuoamueckoit cucreme xumudeckux snemeHToB JI.M.Menneneesa u
ctpoeHust aroMoB. CTpoeHHe MeTayuioB. MeTaminueckas CBsi3b U MeTajuIMuecKast
KpUCTaJUTMYECKas pel€Tka. JJIEeKTPOXUMHUECKHUH psi/i HAPS>)KEHU METaJIJIOB
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3.2

dusnueckue W XUMHUYECKHE CBOWcTBa MeTayuioB. OOmme crnocoObl MOTyYeHUs
MeTayuioB. lloHSTHE O KOPpPO3MM METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI HUX OT
Kopposun. CriaBsl (CTajb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY
Y TIPOMBIIIIJICHHOCTH

3.3

[Ienouynslie MeTaILIbL: MOJI0KEHUE B [leproquueckoii cucTeMe XMMHUUECKUX 3JIEMEHTOB
J.1.MenzeneeBa; CTpOeHME HMX aTOMOB; HAaxXOXJIeHHE B mpupoae. dusnueckue u
XMMHMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kainusi). OKCUAbI U TUAPOKCUABI HATPUS
U KaJlys. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB U UX COG[[I/IHGHI/Iﬁ

3.4

[IlenoyHO3eMeENbHBIE METAJUIBI MAarHWM W KalbLWW: TojoxeHue B Ilepuogmueckoit
cucremMe xumuyeckux dneMeHToB J[.Ml.MenneneeBa; CTpo€HHME UX aTOMOB;
HaxoKJeHne B npupone. Pu3nuecKkue U XMMHYECKHE CBOMCTBA MATHUSA U KaJbIMS.
Baxkneiimue coenvHeHus KanblMs (OKCHJI, THAPOKCUZ, coiin). JKECTKOCTh BOABI U
CHOCOOBI €€ yCTpaHeHUs

3.5

AmoMuHML: TosokeHue B Ilepuonnueckoid cHUCTEME XUMHUYECKHX DIIEMEHTOB
JL.1.MenpaeneeBa; cTpoeHuMe aroma; HaxoXkAeHUE B npupoae. DPusmyeckue u
XMMHUYECKHE CBOWCTBA alOMUHHUA. AMQOTEpHBIE CBONCTBA OKCHAA M THUIPOKCH]A
ATIOMHUHUS

3.6

Kenezo: mnonoxenue B Ilepuogumyeckoil cucTeMe€ XUMHUYECKHX DJIEMEHTOB
. N.MenpeneeBa; CTpOCHHE aToma; HaxoxJaeHue B mpupoae. Dusznueckue u
XUMHUYECKHe CBoMcTBa kenme3a. Oxcuawl, rtuapokcuasl u  comm  xenesa(ll) u
xene3a(lll), ux cocras, cBOMCTBA U TTOJTydCHHE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3llaMl METaJJIOB U CILJIaBOB, UX
(bu3MYECKUMHU CBOMCTBaMU; U3y4EHHE PE3ylIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
WCI0JIb30BAHME BUJICOMATEPHATIOB), 0COOEHHOCTEN B3aMMOJCHCTBUS OKCHJIA KaIbIUs
U HAaTpUs C BOAOW (BO3MOKHO HCIIOJIb30BaHHE BHJICOMATEPUANIOB); HCCIIEIOBaHHE
CBOMCTB ECTKOM BOJBI; Ipoliecca TOPEeHUs >Keje3a B KHUCIopoae (BO3MOMXKHO
WCII0JIb30BaHKE BUAEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIHii
Ha WOHBI (MarHus, Kanblus, amoMuHus, nuHka, sxkeneza(ll) u xenesa(lll), menu(Il);
HaOII0/IeHUE U OMMCAHUE MPOLIECCOB OKPALTMBAHUS JIAMEHU HOHAMU HATpUsl, Kalus U
KanbIus (BO3MOXHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB); UCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA QTFOMUHUS U THAPOKCH/IA IIMHKA; PEIICHHE YKCTIEPUMEHTAIbHBIX
3a7a4 1o teMme "BaxxHelmne MeTaibl 1 UX COeIUHEHU"

Xumus u okpyxycarouwasn cpeoa

4.1

Hosrie MaTepuajibl U TEXHOJIOTHH. BemectBa n MaTepuajbl B MOBCEAHEBHOMN KU3HU
YelloBeKa. XUMHS U 310pPOBLC. beszomacHoe mcnonb30BaHME BEIIECTB M XUMHYECKHX
peaKL{I/Iﬁ B 6I>ITy. HepBa;I MNOMOIIb IIPpHU XUMHUYCCKUX 0KOI'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOH TIpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE OKpYKaroLeh
cpeast ITJAK. Ponp XxumMum B pemieHHMM 3Kojorudeckux npobiem. Ilpuponansie
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WUCTOYHUKH YIJIEBOJOPOJOB (Yroib, TNPUPOAHBIA Tra3, HE(PTb), MPOAYKTHI HUX
nepepadoTKH, MX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMHUUYECKUH OSKCIEPUMEHT: H3ydeHHe OOpas3loB MaTepHasioB (CTEKIO, CIUIABBI
METaJJIOB, MOJIMMEPHBIE MAaTEPUAIIbI)

IIpoBepsiembie HAa OI'D Mo XUMHUM TPEOOBAHUS K Pe3yJIbTaTaM OCBOEHHUS
OCHOBHOM¥ 00pa3oBaTeJIbHOU IMPOTrPpaMMbl OCHOBHOTO O0OIIIEro 00pa3oBaHUuA

Kon
npoBepsi-
€MOro
TpedoBaHMs

IIpoBepsiemble TPeOGOBaHNS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHHS OCHOBHOW 00pa30oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

Ilpeocmasnenue:

1.1

0 TO3HAaBAaEMOCTU SBJICHUN MNPUPOJbI, MOHUMaHHE OOBEKTUBHON 3HAUYMMOCTHU
OCHOB XMMHYECKOM HAyKu Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa OOIIel KyJIbTypbl M MPaKTUYECKOW JeATEIbHOCTH YeJIOBEeKa B
YCIOBHSIX COBPEMEHHOIO OOIECTBA; MOHMMAaHUE MECTa XMMHHU CPEAH IPYrux
€CTECTBCHHBIX HAYK

1.2

0 HaY4YHBIX MCTOJaxX IIO3HAHHsA, B TOM 4YHCJIC OKCICPHUMCHTAJIBHBIX M
TCOPETUYCCKUX METOAAX HCCICAOBAHUA BCIICCTB U HU3YUCHUA XHUMHUUYCCKHX
peaKHHﬁ; YMCHHE HUCIIOJIB30BATh MOACIIN JIA 00BICHEHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.3

0 cdepax MNpoPecCHOHATBHON ICATCIBHOCTH, CBS3aHHBIX C XHMHEH H
COBPEMEHHBIMH TEXHOJIOTHSAMHU, OCHOBAaHHBIMH Ha JOCTHIKECHUSAX XUMHUYECKOU
HAyKH, YTO IMO3BOJIUT OOYUYAIOIIUMCSI PacCCMaTPHBATh XUMHUIO KaK cepy cBoei
Oyaymed npodecCHOHABHOW JAEATEIBHOCTH W CJIelaTh OCO3HAHHBIA BHIOOP
XMUMUU Kak Mpo(WIBHOTO TMpeaMeTa MpH MEepexoie Ha YPOBEHb CpEIHEro
o01ero o0pa3oBaHus

Braodenue cucmemon xumuyeckux 3HAHUU U YMeEHUue npumeHims cucmemy
XUMUYEeCKUxX 3HCIHMZZ, Komopa: eKnrdaent.

2.1

BaKHEUIIINE XUMHUYECKHE MHOHATHUSA: XHMHUYECKHMN QJICMCHT, aTOM, MOJICKYJIA,
BCIICCTBO, IPOCTOC U CJIIOKHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMECh,
OTHOCHUTCIIBHBIC aTOMHAas 1 MOJICKYJISIpHAA MACChI, KOJIMYCCTBO BCUICCTBA, MOJIb,
MOJIApHasA Macca, MOJ'I?IpHBIﬁ 06’béM, OKCHJ, KHUCJIIOTAa, OCHOBAHHUC, COJIb
(Cpe,Z[HSISI), XUMHUYCCKas pCaKuus, pCakKinunu COCAUHCHUS, PCAKIIUN PA3JIOKCHUA,
pCaknuuu 3aMCHICHUA, pCAKIUU 06MCHa, TEILJIOBOH B(I)(I)CKT pCaKiuu, 5K30- U
OHAOTCPMHUYCCKUC PCAKIIUU, PACTBOP, MACCOBAs J0JId XUMHUYCCKOI'O 3JICMCHTA B
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COCAMHCHMUH, MacCoBagd [JO0JI1I W HNPOUCHTHAA KOHLCHTpalusd BCIICCTBA B
pacTBope, AIpo aToMa, HIEKTPOHHBIN CIOH aroma, aToMHasi OpOHUTalb, PaanycC
aToMma, BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKas CBA3b,
3JIEKTPOOTPHULIATENBHOCTD, MOJIIPHAsI U HETIOJISIpHAs! KOBAJIEHTHAs CBSA3b, HOHHAS
CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAJIIIMYCCKAs pGIHéTKa (aTOMHaSI, HOHHaA,
METaJUIMuecKasi, MOJIEKYJIsIpHAsl), HOH, KaTHOH, aHHMOH, DOJEKTPOJHUT U
HEJJIEKTPOJIUT, HIEKTPOIUTUYECKAsl JUCCOLMAINS, PEakIUu HOHHOro OoOMEHa,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINHU, OKUCIUTCIIb U BOCCTAHOBHUTCIIDb,
OKHCIICHME U BOCCTaHOBJIGHUE, JJIEKTPOJM3, XHMHUYECKOE PABHOBECHE,
oOpaTMble M HEOOpPAaTHMBIE pEAKIUU, CKOPOCTh XHMHUYECKOW pEaKIu,
karanmsarop, I1/IK, koppo3us meTajuioB, CIIaBbl

2.2

OCHOBOTIOJIATAIOIIME  3aKOHBl ~ XMMHH:  3aKOH  COXpPaHEHHUS  MaccChl,
nepuoanueckuid 3axkoH J[.M.MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TEOPUH XUMHUHU: ATOMHO-MOJICKYJSIpHAsT TEOPHUS, TEOPHUS DIICKTPOITUTHICCKOMN
IHUCCOLAAIIAN

Brnaoenue ocnosamu xumuuecxoi cpamomHocmu, emmqa;ou;eﬁ:

3.1

yYMEHHUE MPAaBUIBHO MCIOJIBH30BATh W3YUCHHBIC BEIIECTBA U MaTEpUANIbI (B TOM
qrciie MHHEPAJIbHBIC YAOOPEHNsI, METAIIB U CIUIABBI, MIPOAYKTHI MEepepabOTKH
MPUPOIHBIX MCTOYHUKOB YIIJIEBOJOPOJIOB (YIJisA, MPUPOTHOTO Ta3a, HEPTH) B
OBITY, CETbCKOM XO3SICTBE, HAa MPOU3BOJICTBE M MOHMMAHUE 3HAUCHHUSI JKUPOB,
OeJKOB, YIJIEBOJOB Ui OpraHM3Ma 4YeJOBeKa; YMEHHE IPOTHO3HPOBATH
BIIMSIHHE BEIIECTB M XHMHUYECKHX TMPOIECCOB Ha OpPraHM3M 4YelIOBeKa H

OKPYKAIOILYI0 IPUPOJHYIO CPEY

3.2

YMCHHUE HHTCTPUPOBATh XHUMHWYECKHUEC 3HAHUA CO 3HAHUAMHU OPYTrHUX y‘IC6HBIX
npeaMETOB

3.3

HAJIMYUE OMBITa pabOThl C PA3IMYHBIMU UCTOYHUKAMU MHGOPMAIUH 110 XUMUU
(HayyHas M HaydyHO-TIOMyJsipHas JIUTEpaTypa, CIOBapu, CIPABOYHHKH,
UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLCHUBATb I/IH(1)OpMaI_II/IIO 0 BCHICCTBAX, UX IIPCBPAIICHUAX
U TIPAKTHYCCKOM IPUMCHCHHU U YMCHUC HCIIOJIb30BATh e€ s PCUICHHUA
y‘IC6HO'H03HaBaTeHLHHX 3aga4

Bnraoenue ocnosamu nonamuiinozo annapama u CUMEOIUUECKO20 A3bIKA XUMUU
01 cOCmaegneHusi PoOpMyn Heop2aHUuecKux eujecme, YpPAagHeHUll XUMUYECKUX
peakyuil; ochosamu xumuueckou Homenkaamypul (IlUPAC u mpusuanvhoti)

Ymenue obwscuamo c653b nonodiCeHUs deMeHmd 6 HQPMOC)MQQCKOIZ cucmeme ¢
YUCTOBbIMU XAPAKMEPUCMUKAMU CMPOEHUA AMOMO68 XUMUYECKUX I1eMERmMoe6
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(cocmasé u 3apad A0pa, obwee UYUCIO DIEKMPOHOB), PACHpeOeleHUeM
9IEKMPOHO8 NO IHEPLeMUUECKUM YPOGHAM AMOMOS8 NEPBbIX MPEX Nepuooos,
Kanus u Kaioyus

Ilpeocmasnenue o nepuoouuecKol 3aA8UCUMOCMU  CBOUCME  XUMUYECKUX
INEeMEHMOo8  (paduyc amoma, NeKmpoOmpuyameIbHOCmy), NpPoCmvlx U

6 y
CIIOJNCHBIX Gewecms Om NON0NHCeHUs dnemenmos 6 llepuoouueckoil cucmeme (8
MAnvlX nepuooax u 21aeHuIX NOOZPYNNAx) u d1eKmMpoHHO20 CMPOEHUST AMOMA
7 Vmenue knaccugpuyuposamo:
7.1 XUMHUYECKUE PIIEMEHTBI
7.2 HEOpraHMYEeCcKHe BELeCTBa
7.3 XUMUYECKUE PEaKIIUn
8 Ymenue onpedensamen:
8.1 BAJICHTHOCTB M CTEIIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOM CBSI3U M TUI KPUCTAIIMUECKON CTPYKTYPHI B COETUHEHUAX
8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHH)
8.4 OKHCITUTEh ¥ BOCCTAHOBUTEIb
9 Ymenue xapakmepuzosams ¢uzuueckue u xumuueckue c80UCmaa:
9.1 IPOCTBIX BEUIECTB (KUCIOPOJ, 030H, BOAOPOJ, TpaduT, aiMas, KpeMHHUH, a30T,
' dbocdop, cepa, XJIop, HATPHUH, KA, MArHUN, KaJbIIUHA, A TFOMUHHAM, KEJIE30)
CIIOHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOJOPOJI, OKCUIBI U TUIpOKcUasl MetamioB [-1IA rpymm,
9.2 amomunus, menu (II), nunka, xenesa (II u II), oxkcuast yrnepona (II u IV),
kpemuus (IV), azora u dhocdopa (III u V), cepsr (IV u VI), cepaucras, cepHas,
a30THUCTasl, a30THas1, pochopHas, yroapHasi, KpeMHHEBasE KHCIOTa U UX COJIN)
MPOTHO3UPOBATh U XapaKTepPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX
9.3 COCTaBa W CTPOCHHUS, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT UX CBOICTB,
BO3MOYHOCTh MPOTEKAHHS XUMUYECKIX MIPEBPAIICHUI B PA3JIMUHBIX YCIOBHIX
10

Ymenue cocmasnamo MOJIEKYJIsIpHblEe U UOHHbIE YPABHEHU peam;uﬁ, 6 mom
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uucie:

10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOWCTBA W3YYCHHBIX KIACCOB (TPYIII)
' HEOPraHWYECKUX BEIIECTB
10.4 MTOATBEPIKTAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMH
11 Ymenue vruuciamo (nposooums pacuémol):
111 OTHOCHUTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MAacChI BEIIECTB, MACCOBYIO JOJTIO
' XHUMHYECKOTO JJIEMEHTA B COCTMHCHHIH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta3oB
114 M0 YpaBHEHUSM XHUMHYECKHX peaKUUid W HaXOIUTh KOJHMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Bnraoenue (3nanue ocros):
OCHOBHBIMM METOJaMH HAy4HOro TO3HaHUA (HaOloleHue, Hu3MepeHue,
12.1 SKCIIEPUMEHT, MOJICIMPOBaHUE) TMpPU M3YyYCHHH BEIIECTB M XUMHYECKHUX
SIBIICHUI; yMeHue cOpMyIUPOBATh MPOOIEMY U MPEATIOKUTh MYTH €€ pelIeHUs
129 0e30macHOi PabOThl C XMMUYECKHMMH BEIIeCTBaMHU, XUMHUYECKOW MOCYAOW u
' 1a00paTOPHBIM 000PYIOBaHHEM
npaBwiaMyd 0e30MacHOTO oOOpalleHusi C BEIIeCTBAMU, HCIOIb3YEeMbIMU B
MIOBCEIHEBHOM KU3HU, MPaBUIaMH TIOBEJICHUS B LIESIX COEpexKEHUS 310POBbA U
12.3 OKpY’Karolllel TPUPOJIHON cpesibl; MOHMMaHue Bpeaa (OMacHOCTH) BO3ACHCTBUS
Ha JKMBBIE OPraHU3Mbl ONPEICIEHHBIX BEILIECTB, CIIOCOOOB YMEHBIICHHUS U
MPETOTBPAIIEHHS UX BPETHOTO BO3ICHCTBUS
13 Hanuyue npaxmuueckux Hagvikos nianupo8aHus u OCyuecmeienus ciedyrouux
XUMUYECKUX IKCNEPUMEHMOE.
13.1 W3Y4YeHHE W OINHCaHue (PUINYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C

(I)I/I3I/I‘-IGCKI/IMI/I U  XUMHWYCCKHUMH ABJICHUSAMU, OIIBITHl, WJIIIOCTPHUPYIOIIHC
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IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIIUI

13.2

U3y4eHHe CIIOCO00B pa3/ielieHUs cMecer

13.3

IMOJIYdCHUE KHCJIOpPOAa MU H3YUCHHUC C€ro CBOfICTB; IMOJIy4CHUC BOAOpPOda H
HN3YUCHHUC €TO CBOfICTB; MOJIYYCHUC YTJICKUCIIOIO ra3a U U3YyUCHHUEC €TI0 CBOfICTB;
IMMOJIY4CHUEC aMMHAaKa U U3YYCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB € ONPEAEIEHHON MACCOBOM J0JEH PACTBOPEHHOTO
BEIIECTBA

13.5

MPUMEHEHHE WHIUKATOpPOB (JaKMyca, METHJIOpaHXka H (peHoJ(TaenHa) Uit
OTIpeIeTICHNs XapaKTepa CPe/ibl B PACTBOPAX KUCIIOT U HIeT04eit

13.6

HCCIIEIOBAaHUE U OINMCAHHWE CBOWCTB HEOPraHMYECKUX BEUIECTB DPA3IUYHBIX
KJIACCOB; M3y4EHHE B3aUMOJECHMCTBUS KHUCIOT C METalIaMH, OKCHUAAMU
METaJJIOB, PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHHSIMH, COJISIMU;
MOJIyu€HUE HEPAaCTBOPHMBIX OCHOBAHUI; BHITECHEHHE OJHOTO MeTallja IpyruM
U3 pacTBOpa COJIM; HCCIIEAOBaHUE aM(POTEPHBIX CBOWCTB T'MIPOKCUIOB
QITIOMHUHUS U LIUHKA

13.7

pEllIEHHE HKCIEPUMEHTAIBHBIX 3afa4 1o TemaM: "OCHOBHBIE KJIACChI
HEOpPraHUYECKUX COoeqUHCHHI'",; "DneKTpoIuTHYECKas Juccoruanus';
"BaxxHelimme HeMeTalIbl U WX coeauHeHHs'"; "BaHeWmme MeTramibl U HX
coequHeHus"

13.8

XUMUYECKHE OKCIEPUMEHTHI, WUIIOCTPUPYIONINE TPU3HAKK TPOTEKAHUS
peakimii MOHHOTO OOMEHa; KAueCTBEHHBIC PEaKIMM Ha IMPHCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpPax HMOHBI: XJOpHI-, OpomMua-, moauma-, cymnbdar-, docdar-,
KapOOHAT-, CHUJIMKAT-aHUOHBI, THUJAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MAarHHS,
KaJIbLIMsI, AIFOMUHMS, JKene3a (2+) u xkenesa (3+), meau (2+), ITuHKA

14

Vmuenue:

14.1

IMPEACTABJIATh PE3YJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJOB, JOKa3aTCJIbCTB,
l"pa(l)I/IKOB n Ta6J'II/II_[ U BbIABJIATH OMIINPHYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBSA3U MCKAY PCaAJIbHO Ha6J'IIOI[aCMBIMI/I XUMHUYCCKUMH
SABJICHUAMU W IIpoHeCcCaMH, IMPOUCXOAAIIMMU B MAKpO- W MHKPOMHUPE,
OOBSACHATH IMIPpUYNHbI MHOFOO6pa3I/IH BCIICCTB

Hepeqeﬂb IJIEMCHTOB COACPEKAHUA, IIPOBEPACMBbIX HA OCHOBHOM

roCcyJapCrTB€CHHOM 9K3aMCHE ITIO XMMHHN
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Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUNA

HepBOHallaJleble XumuuyecKkue noHamus

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI 1 MOJICKYJIBI. Xumuueckue 3JIeMeHThI. CUMBOJIBI XMMHYECKUX DJIEMECHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckass gopmyina. BaneHTHOCTh aTOMOB XMMHUYECKHMX 3JeMEHTOB. (CTeneHb
OKHCIICHUS

1.4

3akoH MOCTOSHCTBAa cocTaBa BellecTtB. (OTHOCHUTENbLHAs aTOMHasg  Macca.
OtHocuTeNnbHasT MOJEKYJsIpHass Macca. MaccoBasi J0Jsi XUMHUYECKOTO 3JIE€MEHTa B
COeTUHEHNH

1.5

KomuuectBo BemectBa. Monb. Monsipaass macca. MomsapHbIii 00bEM  Ta3oB.
BzanmocBs3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUIL] BEIICCTBA

1.6

®uU3NYECKNE U XUMUYECKHUE ABJICHUS. XUMHUYECKask peaklus U €€ MpU3HaKU. 3aKOH
COXpPAHEHUS MAaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema Xumuueckux 3/1eMeHmMO8
/. U.Menoeneesa. Cmpoenue amomos

2.1

[lepuomuueckuit 3akoH. Ilepuonnyeckass cucreMa XUMUYECKHX DIIEMEHTOB
AN .MenneneeBa. Ilepuoasl u rpynmnbl. U3NUECKUN CMBICT MOPSAIKOBOTO HOMEDA,
HOMEPOB NEPUO/Ia U TPYIIIIBI JIEMEHTa

2.2

Crpoenue artomoB. CocTaB aroMHbIX saep. M3otombl. OnekTponsl. CTtpoeHue
ANIEKTPOHHBIX  000JI04eK  aToMOB  mepBbIX 20  XUMHYECKUX  DIIEMEHTOB
Ilepuoanueckoii cucremsol JI.M.Menaeneena

2.3

3aKOHOMepHOCTI/I B HM3MEHCHHHM CBOMCTB XHMMHYECKHX 3JICMEHTOB IICPBLIX TpéX
IICPHUOI0B, Kajius, KajJabO U (paz[I/cha aTOMOB, QJICKTPOOTPUIATCIIbHOCTH,
MCTATNIMYCCKHUX U HCMCTAINIMYCCKHUX CBOﬁCTB) U UX COCJMHEHHMU B COOTBETCTBHUH C
ITOJIOXKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUCM HUX ATOMOB

Cmpoenue eeuiecmea

3.1

XuMHu4YecKas CBA3b. KoBanenTHas (HOHﬂpHaH )51 Henons[pHas[) CBA3b.
aﬂeKTpOOTpI/II_[aTCHLHOCTB XHMHUYECKUX 3JIEMEHTOB. MoHHas cBs3b. MeTammndeckas
CBA3b
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3.2

Tunel KpucTaNIMYeCKUX PEIETOK (ATOMHAsl, HIOHHAs!, METAJUIMYECKast), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKN U BUJIa XMMUYECKOH CBS3H

Baxwuelie mnOpeacTaBUTENIM HEOPraHUYECKUMX BellecTB. Hemeraimel u ux
coeaquHeHus. MeTamibl U UX COEIUHEHUSI

4.1

Knaccupukanuss W HOMEHKIATypa HEOPTaHMYECKUX COCOUHEHUH: OKCHJIIOB
(conmeoOpasyromue: OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIE) M HECOJICOOpa3yIOIIHCE;
OCHOBaHMH (IIET0YM U HEPACTBOPHMBIE OCHOBAHUS ); KUCIOT (KUCIOPOICOIEpIKAIINE
1 OECKUCIIOPOIHBIE, OJHOOCHOBHBIE I MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue ¥ XUMHUYECKHE CBOWMCTBA MPOCTBHIX BEHICCTB-HEMETA/UIOB: BOJOPO/A,
XJI0pa, KUCIOPOo/ia, cepbl, a30Ta, (ocopa, yriaepoaa, KpeMHHsI

4.3

@u3nYecKue U XUMUYECKHE CBOMCTBA MPOCTBIX BEUIECTB-METAJJIOB: JIUTHS, HATPHUS,
KaJIis, MarHus W KaJblUs, AQIIOMHUHUS, JKelne3d. OIEKTPOXUMHUYECKHUU P
HaIpsHKEHUH METaJUIOB

4.4

dusnyeckue W XUMHYECKHE CBOMCTBaA BOIOPOOHBIX COG}II/IHGHI/II\/'I HEMCETAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusndeckrue 1 XUMUYECKHE CBOMCTBA OKCcHI0B HeMeTasuioB: cepsl (IV, VI), azoTa(ll,
IV, V), dochopa(ll, V), yraepoma(ll, 1V), xpemuusa(IV). Ilomydenne oxcumon
HEMETaJJIOB

4.6

XuMHu4eckue cBoMcTBa OKCHUIOB: MeTaioB [A-IIIA rpymm, nwaka, memu(Il) u
xenesa(ll, III). [Tosyyenne OKCUI0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMM M aM(OTEpHBIX THUIPOKCUIOB (Ha mIpUMeEpe
TUAPOKCUIOB aJTIOMHUHUS, >Kene3a, nuHKa). [lomydenue ocHoBaHUM M aM(OTEPHBIX
TUAPOKCUIOB

4.8

OO0mue XUMHYECKHME CBOICTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOAOPOIHOM,
CEpHHUCTOH, CcepHOM, a30THOH, (ochopHON, KpeMHHEBOH, yronbHOH. (Ocobbie
XUMUYECKUE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOU M a30THOM Kuciot. [lomyduenue
KHUCJIOT

4.9

OOure xuMuyeckue cBoiicTBa cpeanux coeil. [lonydyenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, pacno3dHaBaHue BOJOpOJA, KHcJIiopoJa, aMMHaKa,
YIJICKUCIIOrO ra3a B J'Ia60paT0pI/II/I

411

HOHy‘-ICHI/Ie aMMMakKa, CCpHOﬁ M a30THON KHCIOT B MMPOMBIIIJICHHOCTH. O6IJ_II/IC
CIIOCOOBI MOJIY4YCHHA MCTAJIJIOB
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4.12

I'enetnueckas CBA3b MCKAY KlIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

Xumuueckue peaxkuuu

5.1

Knaccupukanuss XMMUYECKHX DPEaKUUd MO pa3IMyHBIM IPHU3HAKAM: [0 YHCIY H
COCTaBy Y4aCTBYIOIIMX B PEAKIIUHU BEIIECTB, M0 TEIUIOBOMY 3((EKTy, 10 H3MEHEHUIO
CTEIIEHEH OKUCIICHUS XUMUYECKUX JJIEMEHTOB

5.2

TermoBo#t >pdekT XxuMUIeckol peakunu, TEPMOXUMHUYECKUE ypaBHEHHUS. JK30- H
SHJOTEPMHUUYECKHE peaKuu. TepMOXUMUYECKNE YPABHEHUS

5.3

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE pCaKknuu. OKHUCIIUTEIM U BOCCTAHOBUTEIIH.
IIponecchl OKHCIEHUS U BOCCTAHOBJIECHHS. DJEKTPOHHBIA OagaHC OKUCIUTENIBHO-
BOCCTAaHOBHUTEIILHON PEAKIIUN

5.4

Teopust AHIEKTPOTUTHYECKON Aucconuanvu. KaTHoHbI, aHWUOHBL. DJEKTPOJUTHI H
HEINeKTPOJUTHI. CUITbHBIE U clTa0bIe AIEKTPOJMTHI. CTEneHb JUCCOHAINT

5.5

Peakiiun nonHoro oOMeHa. Y cioBus TPOTEKaHUS pPEeaKIIuii HOHHOTO 0OMEHa, TIOJTHbIE
U COKpAIIEHHBIE HOHHBIE YPABHEHUSI PEaKIIHI

Xumus u okpyscarowan cpeoa

6.1

BemectBa u  marepuanbl B NOBCEIHEBHOM KW3HM 4YeloBeKa. be3omacHoe
WCIIOJIb30BAHNUE BEIIECTB W XMMHUYECKHX PEakIuid B jJabopatopuu u ObITy. IlepBas
TTOMOIIIb MPU XUMUYECKUX 0)KOTaX M OTPABICHUSIX

6.2

XUMHYeCcKOe 3arpsi3HEHHE OKpy»Karolleil cpenabl (KUCIOTHBIE JO0XKAU, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cHocoObl ero mpenorBpauieHus. IIpenenbHas
nonyctuMas  koHueHtpamus  BemiectB  (I1JIK). Posp xumMum B perieHuun
9KOJIOTMYECKUX MpobiieM. Y cusieHne napHUKoBoro 3¢ dekra, pa3pylieHne 030HOBOTrO
crost

6.3

[Ipumenenue cepsol, azota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUI B OBITY,
MEIHIIMHE, MPOMBIIIJICHHOCTH U CElbCKOM Xo3siiicTBe. [IpuMmeHeHHEe METalioB U
CIUIaBOB (CTajb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) B OBITY U MPOMBIILIEHHOCTH UX
coenuHeHuil. [loHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3HH

6.4

[IpupoaHbIe HCTOUHUKU YTTIEBOJOPOIO0B (Yroib, MPUPOAHBIN Ta3, He(Th), TPOIYKTHI
uX nepepaboTku (OEH3MH), UX POIIb B OBITY U IPOMBIIIIICHHOCTH

6.5

HCpBOHaan'ILHLIC MOHATHS 00 OpraHn4YeCKUuX BCHICCTBAX KaK O COCAUHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, allCTUJICH, 3TAHOJ, I'NIMICPUH, YKCYCHaA KI/ICJ'IOTa).
[MoHsiTHE 0 OMOJIOTMYECKH BaKHBIX BCIICCTBAX: JXUpAX, 6em<ax, yriieBogax - U HUX
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POJIA B )KU3HHU YCJIOBCKA

7 Pacuémeur:
7.1 1o opMynaM XUMHYECKHX COEAUHEHHH
7.2 Macchl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM
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