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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO O0IIIETO 00pa3oBaHus, MPECTABICHHbBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma 1Mo XuMuu JOa€T TPEACTaBICHUE O IENAX, OOIIed CTpaTteruu
oOy4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, YCTaHABJIUBAET o0s3aTeNbHOE MIPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET pacCOpPe/IeiEeHHe €ro Mo KiaccaM W CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOTrPaMMbl IO XUMHUH, OINPEIENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4e€OHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXXHOCTH TpeaMera IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIIeTo 00pa3oBaHUsl, a Takke TpeOOBaHUUN K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIHHOCTH OOYYaromerocss Mo OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEeMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
HHEPrud M 00 DBOJIONMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TriI00agbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHA U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW  Y4eOHOW  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COolepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS  MeJaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaepkaHusl MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzydeHuto. Conep:kaHue CKIIAIbIBAETCA W3 CHCTEMBbI
MOHSATUN O XMMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITHI O XUMHUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCA MOCIEIOBATEILHO OT OJJHOTO
YPOBHS K JIPyroMy, BBIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U IOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XMMUUYECKOM COCTABIISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKaroluumi Mupy,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMUUYECKUX
3HAaHUN — BaKHEUITHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX IMOJTOKCHUH,
JOCTYNHBIX OOOONIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMUYECKUX peakluid, B (OPMHUPOBAHUN U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpamieHus ¢ BEIIeCTBAaMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENI TaKHUe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHMs] HAa CHUCTEMaTU4YeCKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM MEATETbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUAOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBLHOM UM  E€CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHATH U OLCHUBAaTh SIBJICHUS
OKpY’KaloIllEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHUH
XMMUH, OPUMEHATh HMX HIpPHU pPEIIEHUH NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O00ydYaroIIMXCS TYMaHMCTUYECKUX OTHOIIECHMUH,
NOHUMAHUSl LEHHOCTU XHMHMUYECKUX 3HAHUM i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUSI B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlUMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHUS OOIIEUETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111€eTO 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU 4elIOBEKA. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nbI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKUe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemiectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IHUHHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMmuueckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUs, 3aMeIlleHUsI, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1abOpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3yUYEHUE U OMHUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHHe
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIIOICHHE U
ONMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peaklUuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE Xkere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/IeNIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHUIAIMUSA, XpoMaTorpadusi, IpoBeeHNEe OYUCTKH TTOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJENIEH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopon — 3JaeMEHT U MPOCTOE
BemecTBo. Haxoxkaenue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoll >P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — nsnmemeHT M mpocTtoe BewmecTBo. Haxoxaenue Bomopona B
npuposie, Gu3MUecKue W XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuHennit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIE,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcHoBanms. Krnaccudukamuss ocHOBaHUM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHOBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn axtuBHocTm MetayuioB H. H. bekerosa.
[TonyyeHne KUCoT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuil IKcnepumenm:

KA4YECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIa B BO3IyXE, MTOIYyUYEHHUE,
coOupaHue, paclio3HaBaHWE M H3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpainieHus TopeHus (Mokapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHIAOB U
ONMCAHWE WX CBOWMCTB, MOJY4YEHUE, COOUpAHHE, pACIO3HABAHWE W HW3YYCHHUE
CBOWCTB BOAOpOJia (TopeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBHE BOJBI C METAJLUIAMU
(HatpuieM #  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHHUsI OKPAaCKH MHAMKATOPOB B PAaCTBOpPaxX KHUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula OPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJBbHBIX 3a/lad N0 TeMe «BakHehue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMMUUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAsA  (OpPMBI
[Tepunonnueckoit cucrtembl xumuuyeckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoas
U rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB INEpuoja u
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
3JIEMEHTA 10 €Tro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajlyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4y€Hbld U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHne oOpas3lloB BEIIECTB METAUVIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiyu pa3ioKeHUs, COeTUHEHUS ).

Mesxcnpeomemmnnie cea3u



Peanuzanmsi MeXIMpEeIMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B § Kiacce
OCYIIECTBISICTCSI 4Yepe3 MCIOJb30BaHUE Kak OOIIMWX eCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAayYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJW3, CHHTE3, KiIaccu(uKausi, TMEePUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, H3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: wmartepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PAJMOAKTHBHOCTH, MOJIEKYJa, dJEKTPUUCCKUN 3apsJl, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (DM3UYCCKUE BEIIMYUHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJBI,
TIOJIC3HBIC UCKOIIAEMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KUJIACC

BemrecTBo 1 XUMHYeCKAsI peaKIusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHYCCKUX 3JIeMEHTOB /1.
N. MenneneeBa. CTtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TPEX TMEPUOJIOB, Kalus, KalblUd W HUX
COCIMHEHUI B COOTBETCTBMM C TIOJIOKEHHEM »3JIeMEeHTOB B llepuoamueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemeCTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKOW PEIIETKA U
BUJIa XUMUYECKON CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBS3b HEOPTraHMYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakiiuii Mo pa3IudHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUICCKUE
ypaBHEHHUSI.

[lonsitue o ckopoctu xumudeckoil peakuuu. [lonstre 006 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oHATHe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumuueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOW PEaKIUH W TOJIOKEHUE XHUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHON peaKkuuu. CocraBneHue ypaBHEHU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HMCIOJB30BAHMEM  METOAA
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALIANA. DIIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YpaBHEHHMs peakumili. CBoWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconanuu. KadecTBeHHbIe peakiiuyi Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMM KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXHO  MCIOJB30BAHME BHUAECO MaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha  HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoneiicTBUE € METAJJIaMH, HEMETaIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHU3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHue u (puamyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMUYecKHe CBOMcTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHe U
XUMHu4eckue cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucinota, ¢uU3HUECKHe ¢ XUMUYECKHE CBoWcTBa (0oOmue Kak
MPEICTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE IMPOMBIIUICHHOTO CHOC00a TMONYYeHHsS] CEPHOM KHCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacCIpOCTpPaHEHUE B MPHUPOJE,
dbuznveckue U XuMu4eckue cBorctra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3YecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpruMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOIIEeH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3JayxXa, MOYBbl M BoA0EMOB). docdop,
ajuioTponHbie Mogudukanuu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue pochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapakrtepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
MoauUKAIMK, PACIPOCTpaHEHUE B MpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMaTa, MNapHUKOBBIN
addekr. YronpHas KuUcIoTa U €€ coM, uX (PU3NUeCKue U XMMHUUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSNX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKHN BaXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npumeHenue. CoenuHeHus KpemHHs B npupoxae. OOmmume mpencraBieHus 00
okcuse kpemuus (IV) u kpemuueBoit kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEHIne CcTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENIBHBIX MAaTEPUATIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB CONSHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
raJjjoreHOB M WX COCAWHEHMM (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  cepbl M €€  CcOeAUHEHUSIMU  (BO3MOXKHO  HMCIOJIb30BAaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, U3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJIeHHE TMpU3HAKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa U HUX COCAUMHEHUU (BO3MOXXHO HCIOJIL30BaHUE
BUJIEOMATEepUasoB), oOpasiiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOIb30BaHUE BUJICOMATEPHUAIIOB), U3y4deHUE Mojenein
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojyyeHue, coOupaHue, paclo3HaBaHUE U U3y4YeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 no TeMe «BakHelIe HeMETaIIb M UX COSTUHEHUS) .

MeTaniibl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaJioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMHUYECKUM  psif
HampsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO01ue
CrocOOBI TIONy4YeHHs] MeTamioB. [loHATHE O KOPpPO3UU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, OIOPaIlOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyeckoi cucreMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpusd U Kanus). OKcuiabl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B nIpupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aroMa, HaxoxKAeHue B npupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenaeneeBa, CTpOEHHE aToma, HaxoXJeHWe B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCUabl, TUIpOKcHU bl U con xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIAECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMI HAa HMOHBI: MArHUs, KaJblWs, AJFOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmromeHNE U ONMKMCaHUE MTPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HOHAMM HATpus, Kauusg M Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HcCleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueiimue
METAJUIbI U UX COCUHEHUS.

XuMHS U OKpPY:KaWLIasA cpeaa

BemecTtBa m Marepualibl B NOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObTy. IlepBas momouns mnpu
XUMHUYECKHX 0KOrax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHUMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceasu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: wmaTepus, aToM, DJJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JMAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAJUTHY €CKast
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dortocuHTe3, nbIxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MaKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE TOPOIHI,
IOJIC3HBIC UCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOTrpaMMbl OCHOBHOI'O  OOLIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU U HOPMaMHU IOBEJEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYaIOLIHXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMoOTHYeCKOro BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUEi O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESTEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH IIpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB,;

3) HEHHOCTH HAYYHOI' O NO3HAHUS:

MHUPOBO33PEHUYECKUE IPECTABICHUS O BEUIECTBE M XMMHYECKOW pEaKLHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM W COCTaBIISAIOIIME
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX 4YeEJOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIIENOBATEIIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE IOCICIACTBUA U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQEeCcCrii U Tpy/ia pa3IudHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJIbHON TPACKTOPUH MPOJOJDKEHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, TOHUMAaHNUE LIEHHOCTH 370POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MIACHOTO OBEACHUS IPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pPE3YNbTATOB BBIJACISIOT 3HAYMMBIC JIJIS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O LIEIOCTHOMU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKU, yCTaHABIMBATh B3aMMOCBSA3b C JPYTMMHU TMOHSITHUAMH), HUCIOJIb30BaTh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj1au, ¢ y4éTOM
ATUX MOJEIBHBIX MPEACTABICHUI BBIABIATh U XapaKTEpHU30BATh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue 1eHCTBUS:

YMEHHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHUII;

NpUOOpETeHUE OMbITa MO IUJIAHUPOBAHHUIO, OPraHU3allMd W TMPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, YyMEHHE HaOMomaTh 3a XOJ0M IIpoliecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €ro Pe3yibTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 mpojenaHHol padore.

Pabora ¢ undgopmanmeii:

yMEHUE BbIOWpATh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



YMEHHE TPUMEHSTh PA3IMYHBIE METOMBI W 3alpOoChl MPHU TMOWCKE W OTOOpE
nH(OpPMAITMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX ISl BBHITIOJHCHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEICAEHHOTO TUTIA, TPHOOPETCHHUE OTIBITA B
00JaCTH  WCTOJB30BaHMS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHNE KYJIbTYpO aKTHUBHOT'O MCIIOJIB30BAHMSI PA3IMUYHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECJIOXKHBIMH CXEMaMH, JIharpaMMaMu,
ApyruMH opMaMu rpauKu U UX KOMOMHALUAMY;

YMEHHE UCIOJB30BaTh M aHAJM3UpOBaTh B Tpolecce ydeOHOW U
UCCIICIOBATEIBCKON JCATCIBHOCTH WH(OPMAIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO31CTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
Cpelibl.

KoMvmyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE T1eficTBHSI:

yMEHHUs 3aJaBaTh BONPOCHl (B XoAe jauaigora U (Wiu) JUCKYCCHH) TIO
CyIIeCTBY  OOCyKIZaemMol  TeMbl, (OpPMYIUpOBaTH CBOU  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBITIOJTHCHHSI TIPE/IOKEHHOM 3a/1a4H;

YMEHHUS  TNPEICTaBIATh  MOJYYEHHBIC  pe3yjbTaThl  IIO03HABATEILHOM
JCATEIBPHOCTA B YCTHBIX W THCBbMEHHBIX TEKCTax; JiejaTh IPE3CHTAILIHIO
PE3YJIBTATOB BBIMIOJHEHUS XUMHYECKOTO JKCIepUMeHTa (J1abopaTopHOro OIIbITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIBHOM M MCCINEAOBATENIIbCKOM  NESITENbHOCTH  MPU  PEIICHUH
BO3HHUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3ului (00CYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPAUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNITh ILENU NEATeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee A (HEeKTUBHBIE CIIOCOOBI PEIICHUs] YIEOHBIX H
MO3HABATEIBHBIX 3a/1a4, CaMOCTOATENFHO COCTABIATH WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JCWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OIICHMBATh COOTBETCTBUE MOJIYYCHHOTO pe3ysibTaTa 3asBICHHON €N, YMEHUE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aJaHUH.

MHNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeaMEeTHBIX pE3YNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMmoi,
BBIJICIIIIOT: OCBOCHHBIE OOYYAIOMIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS W CIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYCHHIO HOBOTO  3HAHUS, €ro HWHTEPIPETALUH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHAS. M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas PEaKIUs, KIacCU(PUKAIUS PEeaKiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKIUH 3aMEUICHUS, PEaKIUU
o0OMEeHa, HK30- U SHJOTEPMUUYECKHUE PEaKlMH, TEIUIOBOM 3P(EKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTaj b, Paguyc
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJISIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(poIeHTHAs! KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TOHSITUU U
OPUMEHATH 3TH HOHATHUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHUCJEHUSI  JJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHHUH MO
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca Ilepunoamueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJIOKEeHUs B llepmommueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoii
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHATUSA «TJIABHAA
noarpynna (A-rpynma)» u «modouHast noarpymnmna (b-rpynmna)», maneie u
OOmNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMuueckux diemenroB [l U.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, oOLIee YUCIO AIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE OINEPALMHA MBICIMTEIBHON AEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTU3alnio, Kiaccu(UKaIuIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOICHHE, W3MEpEHHe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWjiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHMEM, a TaKkKe IMpaBWiIaM OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHUSIMU 110 BBIIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K koHily o0ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTWOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBs3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAsT IHUCCOLUMALNS, PEaKIMH HOHHOIO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAHOBJICHHE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKAasT pemeTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaebHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX IIPEBPAILICHHI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISi COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIENIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpPENIeIEHHOMY KJIACCy COCIMHEHUU 1o (QopMyrnam, BUJ XUMHYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEmETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHHME: ONHUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OOJbIIME TEPHOIBI, COOTHOCUTH
0003HaueHusl, KOTOphIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpefieiecHie HX IO DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIYy M COCTaBY Y4YacTBYIOUIMX B pPEaKUUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUE XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMNHCAHUE
npuMepaMy MOJICKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS DJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3IUYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOTO »JJIeMeHTa 1o dopmyne
COCIUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS  XMMHUYECKOW  MOCyAod U
nabopaToOpHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKUUSMU TIO BBIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAueCTBCHHBIH  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapooHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHME B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpaIlii MBICIUTEILHON AESTENBHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOMAbl IO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJioBeKa
12 BemiectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bomopoa. Ilonsitue o kucmorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsr. [Tonsatue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 1 | | bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHNN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pasnean 3. Illepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU




[Tepuonueckuii 3aKOH U

31 [Iepnoanueckas cucrema 7 bubnuorexa [IOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno : brmiorera LOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmrotexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMmst 3 bubamorexa LOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHS. g 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bubnuoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
bu6mmoreka [JOK
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCANHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemiecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoThl padoTsbI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuorexa [JOK
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTei€ U CII0KHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrotexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK

10 Xummnueckas popmyrna. BareHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6mmoreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [TOK
HHECTEA TO P https://m.edsoo.ru/ff0dS708
peakui
Knaccudukanus XuMuuecKuX peakiuii
bubmuoreka [JOK
18 (coenuHEHMS, Pa3JIOKCHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bu6mmoreka [JOK
19 sHIMKIoNEeauCcT. O6o0IIeHne U
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bu6mmoreka [{OK
22 KHCJIOpoJia (peaKuu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmoreka [{OK
23 1a00paTOPUH U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
(Hegs, yr ) bu6moreka [IOK
25 3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITonmyuenue u coOMpaHue KUCIOPO/Ia Bubnmorera [IOK
i onp poaa, https://m.edsoo.ru/ff0ddae2
HU3yYEHHUE €ro CBONCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexa [JOK
BemecTBo. HaxoxaeHue B nmpupo/ie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonmyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
bu6mmoreka [{OK
33 BEILECTBA Ia3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruucnenust 00€MOB ra3oB 1o
bubmmoreka [{OK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHnbie
bu6moreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTruueckast pabota Ne 5 o teme
13 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KounTtponsnas pabora Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuyenune u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaH#us: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [IOK

43
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBs3b MEXKIY KllaCCAMU bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
. bubnuoreka IHOK
49 O000111eH1E U CUCTEMATHU3AIUS 3HAHUN o
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COEIMHEHNH
[TepBbie MONBITKH KIacCUpUKAITIN
bubnuoreka [JOK
51 XHUMHYECKUX 31eMeHTOB. IloHsTHE 0O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
ITepuoaudeckuit 3aK0H U
P bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [IOK

54
sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuotexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [JOK
MenneneeB — y4€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IrPpaKJIaHUH
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6moreka [IOK
58 cUCTEMATH3alUs 3HaHWH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KontponbHas padota Ned4 o teme
bu6mmoreka [JOK
59 «CtpoeHne atoMa. XMMHYECKasi CBA3b
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepodHas paboTa
60 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bub K
61 HNonnas xumuueckas cBs3b noamorexa O
https://m.edsoo.ru/00adac34
2 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XuMudeckas bubnuorexa [IOK
CBsI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTIEHUS bubmuoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE | bubnuorexka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [{OK
66 O 1
KHCJIHTCITH M BOCCTAHOBUTCIH https://m.edsoo.ru/00adb076
Pesepsueblil ypok. O000IIIEHNE U
67 CI/ICTI;MaTI/BZp s 3HaHI/H§1II 10 TEME 1 bubnmorexa [TOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKasi CBSA3b)
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubnuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYeCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THUIEI | bu6mmoreka [JOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «[ToBTOpEeHue u yrnyOneHue 3HaHUMA 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca
6 Knaccudukanus XuMuaeckux | bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuuu. IIoHATHE 0 TOMOI€HHBIX U 1 bubmorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TE€TEPOre€HHBIX PEAKIIHIX
[ToHaTHE O XUMHYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 @DakTOpbl, BIUAIOIINAE HA CKOPOCTh 1

XHUMHUYECKOMN PCaKInU U MOJIOKCHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bu6mmoreka [{OK
10 muccoranuu. CUIIbHBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnuotexa [JOK
12 OCHOBAaHUH B CBETE NIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubamorexa [IOK
peit . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bu6nmorera [IOK
P https://m.edsoo.ru/00add9d4
15 O0o001IeHNE B CHCTEMAaTH3aLIHS bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
bubmuoreka [JOK
16 «Pemenune 3KcriepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bu6mmoreka [JOK
17 «DNEeKTPOIUTUYECKAS TUCCOLIUALINSL.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmnoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
N bubnuotexa [JOK
20 «IlonmyueHue ConsTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuotexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuotexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
” Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B IpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3uYecCKre 1 XUMUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3HYecCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brrancienue MaccoBoit 10JIM BBIXO/a bubmuoreka [JOK
MPOAYKTa PEaKIHH https://m.edsoo.ru/00adec8a
28 OO1ast XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pU3nIecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubmmorexa [TOK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuotexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

. bu6moreka [IOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIel cpebl
COEJIMHEHUSIMU a30Ta
Docdhop. Oxeun dhocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GPU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHeHUE B

POJ, pacipoctp bubmuoreka [JOK
35 npupoe, (pU3nuecKue U XMMUYECKUe
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yraepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIEC TOHATHS 00
bu6moreka [IOK
39 OpraHUYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubnuotexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00aeObf2
COCIMHCHUS
KontponbHas padota Ne3 no teme

. bu6mmoreka [JOK
42 «BaxHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COCIMHCHUS
OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX
9JIEMEHTOB — METAJLJIOB.

13 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUInYeCcKast KpUCTaJUIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METaJIJIOB
XHMHUYECKHE CBOMICTBA METAJLIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KeHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

. bubnuorexa [JOK
45 YPABHEHUSIM XUMHUYECKUX PEAKIINH,
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAILIOB nommorexa 11O
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorexa [JOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubnuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael5e8
51 O000111eHNE U CUCTEMATU3ALIIS
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas paborta Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI M METOEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso 1

https://m.edsoo.ru/00aeld86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [IOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06001IeHre 1 cUCTEMaTH3aIUS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MaCcCOBOM JJOJIM BBIXOJa IPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o teme
62 «BaxuHelume MeTauibl 1 UX
COCTMHEHUS»
63 BemecTBa u Mmarepuaisl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnuoreka [JOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00O1IEHNE U bubnuorexa [IOK
CHUCTeMaTU3alKsl 3HAHUN https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O600IeHE U bubnmnoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubIit ypok. O0o0IICHNE U

CUCTEMAaTHU3alus 3HAHNHI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON TPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmsbl OCHOBHOI'O 00111€ero 06pa3013amm

1

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

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX OHATHIH: aToM,
MOJIEKyJla, XUMHUYECKHH DJIEMEHT, NpPOCTOEe BEMIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJTHAsT W HEOJHOPOJIHAs), BaJICHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEMEHTa B COCIMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peakIus,
KIaccuUKaIMs ~ peakuuid:  peakiuh  COCAWHEHHS,  Peakluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakuuu OOMEeHa, JK30- H
SHJOTEPMHYCCKHE PEAKIUH, TETUIOBOM 3(PdEeKT peakiuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUN U

IIPUMCEHATH 3TU IMOHATHA ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

HCII0JIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY MJII COCTABJICHUA q)OpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIU

1.4

PaCKpPLIBATh CMBICJI 3aKOHOB COXpaHCHHA MacCChbI BCIICCTB,
INOCTOAHCTBA COCTABd, ATOMHO-MOJICKYJISIDHOI'O YYCHUSA, 3aKOHaA

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTB aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCaKIUn (HO qucily U COCTaBy

Y4YaCTBYIOIIMX B PeaKIH BELIECTB, 10 TEII0BOMY 3 deKTy)

1.7

BBIUUCIIAATE OTHOCUTCIIBHYIO MOJICKYJSIPHYHO W MOJIIPDHYHO MAcCChL

BCIICCTB




1.8

BBIUUCIIATH MAcCCOBYIO JIOJIIO XHMMHYECKOTO 3JIeMEHTa 1o (opmyre

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUSA — HAOJIOJCHHE,
U3MEpEHUE,  MOJEIIMPOBAHUE,  AKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHenmue npeIcTaBUTENIM HEOPraHUYECKUX BEILIECTB)

2.1

PacCKpbIiBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHI,

KHCJj10Ta, OCHOBAaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTh BCHICCTB K Ol'IpeI[eJ'IéHHOMy KJ1accy

coenuHeHul no popMynaam

2.3

KJIacCU(DUITMPOBATH HEOPTAHUUECKHE BEIIECTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BELIECTB PA3IMYHBIX KJIACCOB, MOJTBEP)KIasi OMUCaHHE MpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHUA XHUMHYCCKUX

IPEBpaIICHUI B pa3JIMYHbIX YCIOBHIX

2.6

ClIeZIoBaTh TpaBWJIAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
nabopaTOpHBIM 00OpYIOBAaHMEM, a TakK)Ke IpaBuUjiaM OOpaImieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMH 110 BBIOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJOpPOJA M KHCJIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMpENeNEHHOW MaccOBOW JI0Jel  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB IMIEJIOYEH W KHUCIOT C TOMOIIbIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanernH, METUIOPAHK U IpyTUe)

2.7

IMPOBOANTH paC‘IéTH 10 YpaBHCHUIO XUMHUYECKOH pe€aKuuun

I[To Teme: «llepuomuueckuit 3akoH u Ilepuogmyeckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aromoB.

Xummnueckas cBsI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHEIC pCaKkum»

3.1

PacCcKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHI: AApPO aToMa,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd 0p6I/ITaJ'H>, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpPHAA W HENOJEIPHAA KOBAJICHTHAS CBA3b,




ANIEKTPOOTPUIATEILHOCTh, HOHHAs CBS3b, HOH, KAaTHOH, aHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

33

ONUCBHIBATh W XapaKTepu3oBaTh Ta0nuMuHyto Gopmy [lepmoanueckoit
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpymma)» u «mnobouHas mnoarpynna (brpymma)y,

«MaJIple» U «OOJIBIITHE) Nepruoabl

34

packpsiBaTh cMmbich llepmommueckoro 3akona .M. Menpneneesa:
JACMOHCTPUPOBATH ITIOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKUX DJJIEMCHTOB OT HUX TIIOJOXKCHHA B HepI/IOI[I/I‘{CCKOﬁ

CHUCTEMCEC

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpblE HMEIOTCS B  Tabmuie
«Ilepmognyeckass  cucrema  XuMu4deckux  asnemento ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja  sjapa, oOlee 4YHCIIo

AJIEKTPOHOB U pacnpeeNieHue X MO AMEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATh CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

OTIPENeNIATh BUJ XUMHUYECKON CBsI3W (KOBaJeHTHas W HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4ecKas peaKnus»

1.1

pacCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKHX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, JJICKTPOJIUTHUYCCKAA AUCCOLUalusd,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIe )51 HCO6paTI/IMLIe pCaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcCaKknuy, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,
aM(l)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJIeHTHaH, HOHHas,

MeTaHHI/I‘-IeCKaSI), KpucTalsinyeckas peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKkuuu

1.2

HWIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATHH U

IMPUMCHATH 3TU MMOHATHSA ITPU OMMUCAHUN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBIE YPAaBHEHUS DPEakUUd

WOHHOTO OOMEHA

1.4

PaCKpbBIBaTh CYHIHOCTH OKHCJIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOI0 OajaHca ITUX peaKLUi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo Temam: «Hemeramnel U ux COCIUHCHUA» H «MeTtanael U WX

COEIUHEHUS

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIKE U CTICIIM(PUIECKUE XUMUYECKUE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIast OIMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIHNX

XUMUYECKUX PEAKIUN

2.2

COCTaBJISITh YPABHEHUS PEAKIHU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

T€HETHYCCKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTECKAHUA XUMUUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBUAX
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cleoBaTh IpaBWIaM TMOJIb30BAHUS XMMHUYECKOW TOCyIol H
1ab0opaTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUI0 M COOUpaHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIICKUCIIOTO Ta3a)

2.5

IPOBOJAMTh PEaKUUH, IOJATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUJI-,
Opomua, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpyXKarolas cpeia»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKUX MOHSATHI: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIbHON JEATEIbHOCTH —




aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O000IIeHUEe, CHUCTEeMaTH3alHUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB$I3€I>'I — JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHMHUYCCKHUX peaKL{I/IfI; GCTGCTBGHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HaOINIOJIEHUE, W3MEpPEHUE, MOJICITHPOBaHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM YE€JIOBEKA. XHUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAsE MOJIEKYIIIpHAs Macca. MaccoBas JoJIs XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCIAa CTPYKTYpHBIX €IWHHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMUYecKas peakuus U e€ MPU3HAKMU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XuMuueckue ypaBHeHus. Kiaccudukanus

XUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboThl B JjabopaTopur W mnpuéMamMu oOpalieHus ¢  J1adopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE W OIHCAHWE (HU3UYECKUX CBOWMCTB 00pa3ioB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYecKux (IUIaBJICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIIEHUE W KOHJCHCAIIMS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUN, HAONIOJEHWE U OIHCaHUE
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHX peakiuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa menu(Il) mpu HarpeBaHuH, B3aUMOJICHCTBHE Keie3a ¢ PaCTBOPOM

conmu meau(1l), uzyuenue cnocoboB pazieneHus: cMeceit (C MOMOIIBI0 MarHuTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBAPEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACChI, CO3JaHUE MOJCIIEH

MOJIEKYJ (I1apOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — aneMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, GuU3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. IIpumenenue kuciaopona. CrocoObl
MOJy4eHHUs KHCIOpoAa B JIabOpaTopuu M NPOMBIILICHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — auloTponHas MOAU(MUKALUSA KUCIOPOIa

2.2

TemnoBoil a3 PexT XMMHUUEeCKOl peakluu, TEPMOXUMHUYECKNE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U MEeTaH. 3arps3HeHNe BO3lyXa,

ycUJIeHUE MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkIeHne Boaopoaa B IPHUPOJE,
¢u3nueckre W XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnore! u conu
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Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
HacelimieHHble M HEHACHILEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jisi BelleCTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B MPHUPOJE M B KU3HU 4esoBeka. KpyroBopot
BOAbl B TpUpOJEe. 3arps3HeHHe NpUpPOJHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coemuHenuid. Oxkcuapl. Krnaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HeconieoOpazyromue. Homenknarypa okcuioB. dusnueckue U XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuid. @u3ndeckue U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [losmyuenne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucior. dusznueckue u
XUMHYECKHE cBoMcTBa KucIOT. Pan aktmBHOocTh MetauioB H.H. beketosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. @uU3NYECKHE M XUMHUYECKUE CBOMICTBA COJIEH.

[Tony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclio3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpPEKpallleHus TopeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB W OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcuaoMm Menu(Il) (BO3MOXHO MCTIOIB30BaHKUE BUIEOMATEPHATIOB),
HaOmoeHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCClIE€IOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aNMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPACTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIENO0BaHHE OOpasIoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHHS
OKpack MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJIoYyell, H3ydyeHue
B3aumojieiicTBusl okcuna menu(Il) ¢ pacTtBopoM cepHOIl KHCIOTBHI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIu3aluy, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO0 MeTajula JpyrMM U3 pacTBOpa COJIM, pEIIEHue
9KCIEPUMEHTANBHBIX 3a/a4 Mo TeMe «BakHelIne Kiacchl HEOPraHWYeCKHX

COEIUHEHUIN)

[Tepunoauueckuii 3akoH u [leproaudeckas cucTeMa XMMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUHN

3.1

[lepBpie MOMBITKH KJIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYNIax CXOTHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT amMdoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepunoanueckuit 3akoH. [leproanyeckas cucreMa XuMUYECKUX 31eMeHToB [[. 1.
Menneneena. KopoTtkonepuoanas H JUTMHHOTIEPHUO THAS hopmbI
[lepuonnueckont cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA
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CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oT1OmHI. 3HCKTpOHLI. CTpOCHI/Ie

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

34

3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX WM HEMETAUIMYECKMX CBOMCTB IO TpYIIaM M IIEPUOJAM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. J[.U. MenneneeB — y4€Hblid U

IpaKIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIEMEHTOB. MloHHas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJCHWCTBHE THUJPOKCHIA LHMHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I
H BUOa XUMHWYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (MG)KIIYHapOI[Haﬂ u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM Ki1acCcaM HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluid 10 pa3IuyHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karajnu3aropa). OK30- U JOHAOTEPMUUYECKHE PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAKOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMMH
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONIUTUYECKON NUCCOLMALNUA. DIEKTPOJIUTHI U HEIIEKTPOJIHUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMs peakunid. CBONCTBA KHCIIOT,
OCHOBaHMH ¥ COJEH B CBET€ TPEACTABICHUH 00 dJIEKTPOJUTHYECCKON

nucconnanuu. KauectBeHHble peakiini Ha MOHBI. [loHsATHE O THApPOIM3E CoNei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTAILTHYECKUX
pPEImETOK HEOPraHWYECKUX BEHIECTB — METAUIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUs); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMM  KUCIIOT, WIeJoYell ©  coyied (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BObI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi (TOPEHUE, PEaKIMH Pa3JIoKEHUs, COCITUHCHHUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUI

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTaJlllaMH, HEMCTaJlllaMH, H_IGJ'IO‘IaMI/I). XHOpOBOI[OpOI[.

Consnas KHUCJI0Ta, XUMHYCCKHE CBOI>'ICTB8., MOJIy4CHUC, IPUMCHCHUC. HeﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHN oKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XUMHYECKHE CBOMCTBa
(oOmuMe Kak mpeAcTaBUTENs Kiacca KHCIOT U crerudpuyeckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIyuYeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxnenue cepel U €€ cCOeAMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3HEHNE OKPYXKAIOIIEH Cpelbl COSAMHEHUSMHU CEepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OOmiasi xapakTepucThka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, paclipoCTpaHEeHHE B IPUPOJIE,
¢dusnueckue U xuMuueckue cBoiictsa. Kpyrosopot azorta B mpupojie. AMMHUAK,
ero (u3nM4eckue U XMMUYECKHE CBOICTBA, MoiaydyeHue u npumeHenue. Coum
aMMOHUS, UX (u3HyeckMe M XUMHUYECKHE CBOICTBA, IpPHUMEHEHHE.
KagecTBeHHast peakuuss Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJIy4yeHHe,
(bu3nYecKkne W XHUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KUCJIOT U crneuupuyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHUS B
Ka4eCTBE MUHEPAIbHBIX yAOOpeHHH. XUMHUUYECKOe 3arpsi3HEHHE OKpYKAIoLIei
Cpezbl COeIMHEHUAMU a30Ta (KUCIOTHBIE JIOKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI

1 BOJIOEMOB)
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®docdop, amnorponHsie Mogudukanuu (ochopa, GuznUecKHe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, ¢GuU3UYECKUe WU
XMUMUYECKHE CBOWCTBa, mosydeHue. Vcnonb3oBanue ¢ocdaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 3i1eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIUIEpOX, aJUIOTPOIHBIE
MoIUGUKAIMK, paclpoCTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopot yriaepona B npupoae. Okcuasl yriepona,
uX (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, JEHCTBME Ha XXUBBIE OPraHU3MBI,

IMOJIYYCHUC U IIPUMCHCHHC. OKOJIOTHYECKHE HpO6HeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(IV); rumoTe3a T00anbHOrO MOTETUICHUS KIMMaTa; TMapHUKOBBIN
a¢pdekr. YrompHas KUCIOTa W €€ CONM, MX (PU3NYCCKUE M XUMHUYECKUE
CBONCTBa, TONydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoOHAaT-
noHbl. Mcnons3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHavanbHBIE MOHATUS 00 OPraHWYECKUX BEHIECTBAX KAaK O COEAMHEHHSIX
yrieposa (MeTaH, 3TaH, STWIEH, AalETWIEH, 3TaHOJ, IJIMIEPHH, YKCYCHas
kucioTa). Mx cocraB W xumuueckoe crpoeHue. [loHsATHE O OMOJOrHYECKH
BaXHBIX BEIIECTBAX: XXHpaxX, OeNKax, YIriIeBoJaXx — M HMX POJH B KHU3HH
YeloBeKa. MaTepuallbHO€ E€AMHCTBO OPraHMYECKHMX U HEOPraHHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHusA(IV) u kpemHueBoit kuciaore. CUIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, I[EMEHT, OeToH, xene300eroH. [Ipobrembr Oe30macHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCIMEPUMEHT: W3YyUdCHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHU-
WOHBI W HAOJIOJEHWE TMPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3UYeCKre U XUMHYECKHE CBOMCTBA raJIOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpasliaMu XJIOpPUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl M €€ COCAMHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHHWE TIpoliecca
00yrJIMBaHMUs caxapa MoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
H3YYCHUE XUMHUYECKHX CBOWCTB pa30aBIICHHOW CEpHON KHCJIOTHI, MPOBEICHUE
KayeCTBEHHOW peakiuu Ha cyabhaT-uoH H HaOmoJeHue mpHu3Haka eé
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHCHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEepPUAIOB), 0Opa3lamMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHue, cooupaHue, pacrno3HaBaHue U
U3yYeHUE CBOWCTB aMMHAaKa; IMPOBEJCHUE KAuE€CTBEHHBIX pEakUUil Ha HOH
aMmMoHMsT U (docdaT-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEABIO (BO3MOMXHO
UCTIOJIb30BAaHUE BUJEOMATEPHANIOB); HM3y4EHHE MOJIENeH KPHUCTaNINYECKUX
peméTok anmasa, rpaduta, ¢yiepeHa; O3HAKOMIIEHHE C TIPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOIHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHAT- |
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIIEHHE C
MPOJIYKIMEH CHIMKATHON IPOMBIIIJIEHHOCTH; PELIEHUE AKCIEPHUMEHTAIbHBIX

3a/71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuoanueckoil cucreMe XUMHUYECKHMX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHne MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTauloB. O01ne cnocoObl MOIyYeHHUs
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.MI. MeHneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus U Kanuda. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COEeIUHEHNN
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Illenoyno3eMenbHbIE  METadbl MarHuii W KajJbllMi: TOJIOKEHHE B
[Tepuoanueckoit cucteme xuMuueckux anementoB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJ€HHE B mpupojae. PU3NUECKHE W XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxuelmume coeauHEHUs KaibIus (OKCHUI, THIAPOKCHI,

coiin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBa OKCHUAA U THAPOKCHU A

AJIFOMHHHA

3.6

Keneso: nonoxenue B [lepuoguueckoit cucteme XuMu4deckux 3neMenToB [1.M.
MeHneneeBa; CTpo€HHE aTOMa; HaxoXXJAeHHEe B mpupoae. Pusznueckue u
XMMHUYECKHEe CBOMCTBa jkeneza. OKcuibl, THAPOKcUIbl U conu kenesa(ll) u

xene3a(Ill), ux cocras, cBOICTBA U MOTyYeHHE

3.7

XHUMHUYECKUMN SKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOYKHO
HCIIOJb30BAHUE BHJIEOMATEPUAJIOB); HCCIEAOBAaHUE CBOWCTB JKECTKOM BO/IBI;
mpolecca TOpPEHMsI JKelne3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, xanblus, amroMuHus, nuHka, xene3za(ll) m xenmeza(Ill), memu(1l);
HAOJII0JIEHHE M ONMCAaHUE MPOLECCOB OKpAIIMBaHUS IJIAMEHU MOHAMM HATpus,
Kaauss M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTauisl 1

nX COCIUHCHU

XHUMHS M OKpYKaroIias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas moMoms Mpu XUMHUYECKHUX OXKOTaxX M

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOJIYKTHI UX MEepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH IKCIEPUMEHT: U3ydyeHue o0pa3loB MaTepuanoB (CTEKIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

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

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUN MNPUPOJbI, MOHUMAaHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeH KyIbTypbl M MpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX MECTOAAaX HCCICAOBAHHA BCIICCTB W HU3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHC HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax npodecCHOHATFHON NESTeTLHOCTH, CBA3aHHBIX C XHMHEH H
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XHUMHUYECKOH HayKH, YTO TMO3BOJHUT OOYYaIOUIMMCSI paccMaTpUBATh
XUMUIO Kak cepy cBoer Oynymiei mpodecCuoHaTbHOM AeSITEIIbHOCTH
U ClieNaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOQPHILHOTO IMpeaMeTa

IIpU NIEPEX0/I€ Ha YPOBEHb CPEJAHEr0 00IIero 00pa3oBaHus

Bnaz[eHHe CHCTEMON XHUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS. XUMHYCCKUM DJIIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTENBbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpEmHssA), XUMHUYECKas
peakiusi, peaklUMd COEIUHEHUs, pEeaKUUu pas3JIoKEeHUs, PEaAKINH
3aMeIIeHUs, Peakiiu OOMeHa, TeruioBoi 3 (eKT peakluu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MACCOBas OIS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBast O U MPOLIEHTHAs! KOHLIEHTPALUs

BCIICCTBA B paCTBOPEC, AP0 aTOMa, BHCKTpOHHLIﬁ cioi aToMa, aTOMHas




opOuTanb, paauyc aToma, BaJIEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, JIEKTPOOTPULIATENLHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBAJIEHTHass  CBSI3b, MOHHas  CBSI3b, METAJNIMYECKas  CBS3b,
KpUCTANIMYECKass peléTka (aToMHas, WOHHAas, MeTauIMJyecKasi,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAsT  JUCCOLMALMS, PpeaklUMd HOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKluHu,
CKOPOCTh XUMHYECKOW peakumu, karanmsarop, IIJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

3JIEKTPOJIUTUYECKON JUCCOUALINU

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOJIH30BATh N3yYEHHBIC BEIIECTBA M MaTEPUAITBI
(B TOM umuclie MUHEpalbHBIC YAOOpPEHHs, METAUTBl M CIUIABHI,
NPOAYKTHl TIepepabOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoTo Taza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTraHW3Ma YeJIOBEeKa; YMEHHE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYCCKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPEayY

3.2

YMCHHUEC HHTCIPUPOBATD XMMUUYCCKHE 3HAHUS CO 3HAHHUAMU OPYIruUx

y‘le6HBIX IpeamMETOB

3.3

HaJIN4M€ OIIbITa pa6OTbI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_II/II/I
10 XHMMHH (HaquaH U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHHC 0OBEKTHBHO OIICHMUBATb I/IH(I)OpMaI_II/II-O O BCIICCTBAX, HX
MMPEBPALICHUAX n MPaKTUICCKOM MMPUMCHCHHUU 151 YMCHUC

HCIIOJIb30BAaTh €€ I peuicHus y‘Ie6H0-H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOIO

A3bIKa XUMHUHU OJI COCTaBJICHUA (I)OpMyJ'I HCOPraHN4YCCKUX BCLIICCTB,




YpPaBHEHUH  XMMHMYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHaiibHOI)

YMeHue oOBACHATH CBS3b MOJOXEHH 3eMeHTa B Ilepuonmdeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB
XMUMUYECKUX D3JEMEHTOB (COCTaB M 3apsj sjapa, o0liee Yucio
IEKTPOHOB), PACIPEAEICHUEM DIEKTPOHOB IO HHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MNeprUoa0B, KaJIud U KaJIbLUA

IIpencraBnenue O  NEPUOAMYECKOM  3aBUCHMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJyCc aToMa, dJIEKTPOOTPHUIATEIHHOCTD),
MPOCTHIX U CIOXHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[Tepuoguueckoit cucreme (B MalbIX TI€PUOJAX H  TJIABHBIX

MOJArPYMIax) U AINEKTPOHHOTO CTPOEHUS aToMa

Ymenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTbBI

7.2

HCOPraHM4YCCKHUEC BECIICCTBA

7.3

XUMHNYECKHUE PCaKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTh W CTCIICHb OKHUCJICHHA XHUMHYCCKHUX DJJIEMCHTOB, 3apsn

HOHa

8.2

BUJ XUMHMYECKON CBS3M M THUN KPHUCTAJUIMYECKON CTPYKTYpHl B

COCAUMHCHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHCIIUTEIIb U BOCCTAaHOBHUTCIIb

Ymenune XapaKTCpru30oBaTh (bI/ISI/I‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TIpaduT, anmas,
KpEeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KalIMi, MarHui,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOKHBIX BEIECTB, B TOM 4YHCJIE HX BOJHBIX pPAacTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI M THIPOKCHIBI
metanoB [-ITA rpymm, amomunus, menu (II), uunka, xeneza (II u
III), oxcuast yraepona (I u IV), kpemuus (IV), azota u gochopa (111
u V), ceppl (IV u VI), cepHucras, cepHas, a3oTHcTas, a30THasd,

(docdopHas, yroapHas, KpeMHUEBask KUCIOTa U UX COJIH)

9.3

IMPOTrHO3UPOBATH n XapaKTepru30BaTb CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUA, IMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTL IMPOTCKAHWUA XUMHWYCCKUX

HpeBpameHMﬁ B Pa3JIMYHbIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKLUi, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymnm) HeOpraHUYeCKUX BELIECTB
104 MOJITBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX /1y HUMU
11 YMeHnue BBIUUCIITh (IPOBOANUTH PACUYETHI):
11 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOIO AJIEMEHTa B COCTUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEaKIMH M HaXOIUTh KOJUYECTBO
' BelIecTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHHWS  (HaOmrojeHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) ITPH U3YyUEHHUH BEILIECTB U
' XUMHYECKUX SBJICHUN; yMeHHe c(hOopMynupoBaTh MpolieMy u
MPEIOKUTh YyTH €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCY/I0H U J1abopaTOpHBIM 000pyI0BaHUEM
npaBHJIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCIOIb3YEMbIMU
B TMOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
123 37I0pOBb. M OKpYXKarolled NPUPOJHON Cpellbl; MOHMMAHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEIeNEHHBIX
BEIIECTB, CIOCOO0OB YMEHBIICHHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckuX HaBBIKOB IJIAHUPOBAHUS U OCYHIECTBIEHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHE U OMHCcaHue (PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I n XUMHUYCCKUMHA SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOIIUE TPU3HAKU IPOTEKAHUS XUMUUECKUX PeaKnii

13.2

M3y4CHHE CIIOCOOOB pa3ieNieHus cMecel

13.3

NOJydeHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOWCTB; MOJY4YEHHUE YIJIEKHCIIOro rasa u

HN3YUCHHUEC €TO CBOI\/JICTB; IMMOJIYYCHHUEC aMMHaAKa U U3YUCHUC €CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHUE HHIUKATOPOB (Jrakmyca, METHIIOpaHXKa 3
dbenondranenHa) I OMPENETICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIe0Yei

13.6

WCCIICIOBAHUE W OINUCAHHE CBOWCTB HEOPraHWYECKHX BEILIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHUE B3aMMOJICUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH W HEPACTBOPUMBIMH
OCHOBAHUSIMM, COJISIMU; TIOJyYE€HHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOINO MeTajla JpYTMM H3  pacTBOpa  COJIH;
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB ATIOMHUHHUS H

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COEIMHEHUI; «INEKTPOIUTHYECKAS
IUCcconMalnsay; «BaxkHelime HeMeTaulbl M HX COCIUHCHHY;

«Baxuenme MeTaJUIbI U UX COETUHEHUS)

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKH
NPOTEKaHHS PEaKIMii HOHHOTO OOMEHA; KAaueCTBCHHBIC pPEaKIuh Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOpaX HOHBI: XJIOPHI-, OpOMUJI-,
womua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHHOHHBI,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJIbLUs, JIFOMUHUS,

xkenesa (2+) u kenesa (3+), menu (2+), IMHKA

14

YmMmenne:

14.1

MNPEACTABJIATL PE3YIbTATBI OKCIICPUMCHTA B Q)opMe BBIBOJOB,
JA0Ka3aTcJIbCTB, l"pa(l)I/IKOB u Ta6J'II/II_I U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDH CBA3U MCKAY PCAILHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMH U IMpoLCCCaMU, IMPOUCXOAINNMHA B MAKpO- 1 MUKPOMHUPE,

OOBSACHSITH MIPpUYNHbI MHOFOO6pa3I/I$I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomuuectBo BemectBa. Mosb. MomnsipHas macca. MousipHbIii 00BEM Ta30B.

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusnueckrie 1 XUMHUYECKHE SBICHUS. XUMHUYECKas pCaknusa u eé IIPpU3HAKH.

3aKOH COXpPaHEHUs MACChI BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepromndeckas cuUCTEMa XUMHYECKHUX JJIEMEHTOB

J.N. MennaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMu4deckux sineMentoB .M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSIAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 2JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Menieneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvda, KaJlbIUA (pazu/lyca dTOMOB, OJICKTPOOTPHULATCIBHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBCTCTBHHU C IIOJIOKCHHECM JJICMCHTOB B Hepnommecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'IHpHaH) CBA3b.
9J'IeKTpOOTpI/II_IaTeJ'ILHOCTL XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMK (IIENOYM W HEPACTBOPUMBIC OCHOBAHMUS);
KACIOT (KUCIOpOJACOAepKAaIUe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/Ia, Cephl, a30Ta, hpocdopa, yriepoia, KpeMHHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovud W KajlblLWA, aJIIOMUHHA, KCEIIC3a. :‘)HeKTpOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, aMMHAKA

4.5

dusznveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Iomyuenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckne cBoiicTBa okcunoB: MetawioB [A-IIIA rpymmn, mmuka, memu(Il) u

xenesa(Il, I). [Tony4yenre OKCUI0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyeHue ocHOBaHuUN U

aM(pOTEepHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HOJ'Iy‘ICHI/Ie KHCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/IC, CO6I/IpaHI/Ie, pacno3HaBaHue BOJOpPOOAa, KHUCIOpOAad, aMMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMHakKa, CCpHOfI U a30THON KHUCIIOT B MMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON pEakIiy, TEPMOXUMHUYECKIE ypaBHEHU. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENBbHBIE peakuuu. OKHUCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAHOBJCHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEOJICKTPOJIHUTEI. CunbHBIE U ClIa0kIe SJICKTPOJIMTEI. CreneHb JUCCOIMallH

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpena

6.1

BemecrBa u Marepuansl B IOBCEJHEBHOW >KM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHUE BELIECTB M XUMHUYECKUX peakuuil B jabopaTopun U OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYyXaromed cpeabl  (KUCJIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPELIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHUS U X COCJAUHCHHN B
OBITY, MEIWIIMHE, TMPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHune
METAJJIOB M CIUIAaBOB (CTaib, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHHH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI UX OT KOPPO3HUU

6.4

[IpupoaHble HCTOYHUKU YIIEBOAOPOAOB (Yrojib, NPUPOIHBIA ra3, He(Th),

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

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, AlCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTHYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIM B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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