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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcCHOBe (enepalbHONH pabodeil NPOoTrpaMMbI
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O IEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
npeayCcMaTpUBAET pPACHpPEACIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHHUE IO
paznenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUHM C  YY4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHWMHUH CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEeMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHus KyJIbTYPBI IUYHOCTH, €€ 00111l 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHON NEeITeTbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU O0ECHEeuMBAIOTCS CHEUU(UKOM
colepKaHusi ~ y4eOHOro MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWEM 0a30BOM HAYKM XMMHH Ha ONpPENeEHHOM dTane e
pPa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0O0IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHHusl MPOTpaMMbl MO XUMHHU C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ m3yueHuro. Conep:kaHue CKIIAIbIBAETCS W3 CHUCTEMBbI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI OHATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPUHIMIY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOH CBSI3H;

— TpeCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HAHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOTO
YPOBHS K JIPyroMy, BBINIOJNHAS (QYHKIUU OOBACHEHHS M IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXKaloumi MHpy,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKHUX TOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B
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OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B (HGOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Yy4yeOHO-NO3HABATENbHOW M Y4EOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil 0Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HM.

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

— (opmMupoBaHHE MHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4Jarmmxcs K CaMOCTOSTENbHOW MO3HABATENbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH,

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHUA W CAaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEpPCAaJbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAayYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIYYCHHbIE NMPU H3YUCHUU
XUMHH, TPUMEHATh HMX NpPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM NEATENTBHOCTH B IEJAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuMiIsl U HaNpaBICHHOCTH JalbHEWUIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4elIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPETraTHOE COCTOSIHHE
BeniecTB. [loHATHE O MeTOMax Mmo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKuEe dieMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClloXKHbIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAsT MOJIEKYJIsSIpHas Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHECHHS MacChl BEIIECTB. XUMHUUYeckue ypaBHeHus. Kiaccudukxarms
XUMHUYECKUX peaKIuii (COeqUHEHUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, MpaBuiaMu paboThl B 1abopaTopuul U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dbu3uveckux (TUIaBJeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HaOJIOICHHE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pas3lIoKEHHE THIAPOKCHUIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE Xkese3a ¢ pactBopoM coiu meau (10),
HM3y4YeHUE CIOCOOOB pa3/iesieHUs CMECEH: C MOMOIIbI0 MarHuta, (GUIbTPOBAaHHUE,
BBITIAPUBAHUE, JUCTUUIAIMSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJICHWE W  ONHCAHWUE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE€ MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpoCToe
BemiecTBo. Haxokmenwe kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud © NIPOMBIIUIEHHOCTH. Kpyrosopor
KHciopozaa B mpupoe. O30H — aulioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoil 3PQEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTrO 3 ekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »memeHT W mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKMe W XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupoJie U B KU3HU YelloBeKka. KpyroBopoT Bojbl B MPHUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yromnie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue W XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. Ousnveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

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

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOMpaHue, paclio3HaBaHWE M HU3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0AeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpainieHus TopeHus: (Mmokapa), O3HAKOMJIEHHE C oO0pa3llaMH OKCHIOB H
OMMCAaHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoOJa (ropeHue), B3aumojeicTBue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUJACOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHUE OCOOCHHOCTEM pACTBOPEHUS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
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UCCJEeIOBaHUE O0pa3sloB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEAKIUid HEUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO MeTajula IPYTMM M3 pacTBOpPA COJIA, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3aJlad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonnueckoit cuctembl xuMmuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aToMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. 1. MenneneeB — y4yé€Hbll U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIpouiecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COCTUHEHNUS ).



Meosicnpeomemmnuie ceazu

Peanuzamusa MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUUA B 8 Kjacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KaK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTIIEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KalMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEILIECTB.

Knaccudukanysa XuMrU4ecKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B PEaKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKHCIIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTue o ckopocTH xuUMUYeckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.



OKHUCIHUTENIbHO-BOCCTAHOBUTENIbHBIE  PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocrapieHue ypaBHEHUM
OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUMALNH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUSI PeaKlMii HIOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W COJiei B CBETE€ TMPEJCTABICHUN 00 dSIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJICJISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpuUs), UCCICTOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TNPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasloKeHUs, COSTUHEHHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBI0 KAUYE€CTBEHHBIX pEAKIMM HA  HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeIMHEHMSI

OO6miass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue W (Pu3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETaJUIaMH, HEMETalJlaMH, Iejao4amMu). XJIOPOBOJAOPOI.
ConsHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, IMOJydyeHHUE, NMpuMmeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M YeJIOBeKa. BaxkHeuue XJIOpHAbl U HUX
HAaXOXKJIEHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTeNeHH OKuciIeHHWs. CTpoeHHe W (PU3HUUYCCKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe cBOMCTBa cepbl. CepoBOAOpOAd, CTpOCHUE, (PU3HYECCKUE U
XUMHUYECKHEe CBOMCTBA. OKCHABI CEPhl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kwucinotra, GuU3NUECKHUE W XHUMHYECKHE CBOWcTBa (OOmMe Kak
MpEeJICTaBUTENA Kjacca KHUCIOT H crenuduyeckue). XHUMHYECKUE pPEaKIuu,
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JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTBHI.
IIpumenenune cepHoi KUca0Thl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAs peaKuus Ha
cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHM B TpUpPOJE. XUMHUECKOE
3arpsi3HEHHE OKPYKAIOIIEeH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIpPOCTPAHEHHE B IPHUPOJE,
¢uznueckre U XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dusznueckre 1 XMMUYECKUE CBOMCTBA, MOJdyyeHue U npuMenenue. Cou aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, (PU3NYecKHe U XUMUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonp3oBaHMe HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMHUYECKOe 3arpsi3HeHUE OKpYXKalolel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/ayxXa, MOYBbl W BoAo&éMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3oBanue ¢pocharoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aUIOTPOIHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre W XUMHUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a riao0adbHOrO TMOTEIUICHUS KIUMaTa, NapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3MYECKNE U XHUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (OC€H3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONIOTMYECKH BAXKHBIX BELIECTBAX: XKHUpPaX, O€IKax, yriieBojax — U ux
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHNM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, MOJY4YEHHE U
npumeHenue. CoenMHEHHMs] KpeMHHs B mnpupone. OOmme mnpeacTaBieHHUs 00
okcusie kpemuusi (IV) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B

10



OBITY, B IMPOMBIIIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobdineMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIoB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajJjjoreHOB M WX COCJAMHEHUM (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepuasoB), HaOOICHUE Tpoliecca OOyTIIMBaHUs caxapa MoJl JIeHUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTHI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cybdart-
WOH W HaOJIOJIeHHE MpU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3HMYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIyUYEHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yUEHUE MPHU3HAKOB
UX NMPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIECHTPUPOBAHHOMN a30THON KUCJIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IIPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTAa3a, MOJyYyeHUEe, cCOOUpaHue, paclo3HaBaHUE U M3yUEHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJCHNE KaYyeCTBEHHBIX Peakiuii Ha KapOOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE TPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3a71a4 o TeMe «BakHelIne HeMETaJIBI U UX COETUHEHU.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux siemeHToB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKas  pemeTKa.  DIEKTPOXUMHUYECKUH  psll
HanpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO0riue
crocoObl mosyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, OIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINIEHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [leproamyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
dusnuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
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TUAPOKCHUABI HATpusi W Kanus. [IpuMeHeHue IIEeNOYHBIX METaIOB U HX
COCIMHCHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHUs] Kalblus (OKCUI, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE atoMa, HaxoxkaeHue B npupone. duszndeckue u
XUMUYECKHE CBOMCTBA alfOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenaeneeBa, CTpOEHHUE aToMa, HaxXxoXJeHWEe B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUS OKCHUIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  IMPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MarHus, KaJblLus, aJlOMUHUS, [IUHKA, JKEJe3a
(II) u xene3a (III), meau (II), HabmromeHNE U ONMKMCAHUE TPOILIECCOB OKPAITHBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kauusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHUE DKCIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KHW3HH YeEJIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mnpu
XUMHUYECKHX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (NpeaenbHas MOMycTHUMas
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuit IKcnepumenm:

u3ydeHne oOpaslloB MaTepUaioB (CTEKJIO, CIIaBbl METAIOB, TOJUMEPHBIC
MaTepuarbl).
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Mescnpeomemmunie cea3u

Peanmzamust MexmnpeaMETHBIX CBA3€d NpH W3YYEHHH XHMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHUE KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK U TOHATHUH, SBISIOMINUXCS CUCTEMHBIMH JIJISl OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OOmue ecTtecTBEHHO-HAy4YHbIC TIOHSATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKAIUsI, TEePUOTUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHUE, H3MEPEHHE, MOJEeJb, SBJICHHUE, MAaPHUKOBBIMI
a3 PeKT, TeXHOJIOT U, MAaTEPUAIIBI.

dwuszuka: MaTepus, aTOM, OJJIEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TONBI, PAJAMOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUYCCKHUHA 3apsiji, MPOBOIHHKH,
MOJYNPOBOIHUKH, JAUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILIIMYECKas
pemérka, CruiaBbl, (PU3NYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, COJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEpATHHBIC
yIoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

'eorpadusi: armocdepa, rugpochepa, MHUHEpaNTbl, TOPHBIE MOPOJBI,
M0JIE3HBIE NCKONIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MIPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs XUMUU B €JIUHCTBE y4eOHOH H
BOCMUTATEIBHOMN NESATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU U HOpPMaMHU TMOBEJEHUS M CHOCOOCTBYIOT Ipolleccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYaIOLIXCSl.

JIM4HOCTHBIE ~ pe3yiabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEeIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpManuei o
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHSAX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MPH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUM JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOM KYJIBTYpbIl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIPaBOYHOMN
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JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CrIOCOOHOCTh K caM0ooOpa3oBaHHIO, MPOEKTHOM U  MCCIIENOBATEIbCKON
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECcCrii U Tpy/ia pa3IuIHOro Pojia,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOM MPpodheCCHOHAIIBHOW JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) 3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO OBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI ~ AKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACHSIOT 3HAUYUMbBIC JJIA
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN
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HAay4YHOM KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUU: PAaCKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHbIE
PU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpolleCCe TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTAa), XUMH4YecKas ¢dopmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-IM03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISTE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBareabCcKue JeMCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DOPMUPOBAHMS THUIIOTE3BI TIO
POBEPKE MPABHIIBHOCTHU BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ylbTat, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenIaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE MPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIB30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus WHOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBHUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JTUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaeMol  TeMbl, (QOPMYJIHpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarTh MPe3eHTAIUIO
PE3YNIbTATOB BBHIMOJHEHUS XMUMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKONM  JEATEIbHOCTH IPU  PELICHUH
BO3HUKAIONIMX MpPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIe 1eHCTBHS:

YMEHHE CAMOCTOSTEIBHO OIPENENATh LENH JEATEIbHOCTH, ILIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CTIOCOOBI PEIICHHs] YIEOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEJIaraeMble B YCIOBUU 33IaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJBTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHON (eaepanbHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI
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NedcTBUM, crenuduyueckue I NOpPeIMETHOM ob0nacth  «XUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pasJIOKEHUs, pEeaKIUu 3aMelleHUs, PpPeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PagUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JIOJs BEIIECTBa
(IpoIIeHTHAs] KOHIICHTPAIIMs) B PaCTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHus: B [lepuoamueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
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XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00llee YUCI0 JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEUIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XHWMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MAaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMM MBICIUTEIIBHONW JESTEIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMaTH3aluIo, Kiaccupukaiuio,
BBISIBIICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJaM  [OJb30BaHUS  XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM JI0JIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajioTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIMYecKas), KpHCTaJUIMYecKash pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHITUH U
NPUMEHSATH 3TH MOHITHUS PU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeIUMHEHUN mo ¢GopmynaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOM
pEILIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHATUS «rJaBHasg mnoarpymnna (A-rpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJjiblX MNEPHOJ0B U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
npuMepaMyd MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUil;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO
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oOMEeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIUHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOHM  MOCylod U
nabopaTopHbIM OOOpYIOBAaHUEM, a TakKkKe TMpaBwia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbIX BEHIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a);

NPOBOJINTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMH/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBHON JesSTEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IeHHe, CHUCTEeMaTH3allMI0, BBISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCICPUMEHT (pealbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Koun4yecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHBbIE IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYECKHE OHATHS
Xumusi — BaykHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

YyernoBeKa

12 BemectBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK

) 00 oKkcHIax https://m.edsoo.ru/7f41837¢c
29 Bopopon. [Tonsitue o 2 1 bubnuoreka [JOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 | 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pasnean 3. Illepuoanyeckuii 3akon u llepuognveckasi cucrema xumnueckux 3j1eMeHToB /I, . MenneseeBa. CTpoeHue aroma.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [{OK

31 XuMHeckuX onementos J. 1. 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue
aroMa
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE BpeMmst 3 bubmorera [IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
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 Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
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Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmmoreka [{OK
. i )
31 Obuue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmorexa [{OK
. B 7 1
3.2 AKHCUIINE METAJLJIbI U UX COCTMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BbE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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JUCT ®PUKCUPOBAHUS U3SMEHEHU A TOMOJTHEHU
B PABOYEN ITPOTPAMME

npuloosicerue

CoriacoBaHue ¢

Jara
KYPHPYIOLIUM IpeaMeT
BHECEHU YPUPY p
. Conep:xanue 3aMecTUTeIeM IMPeKTopa
U3MEHEHUI,
. (moamuce, pacimmngpoBka
AOMOJTHEHHU

MOATNCH, 1ATA)

IMoanuck J1uIa, BHECIIETO
3anmuch
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