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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeIbLHOM MPOrpPaMMbl OCHOBHOT'O 00I1IET0 00pa30oBaHusl, MPEACTABICHHbBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (penepanbHON paboueld MpPOrpamMMbl
BOCTIUTAHUS U ¢ YIETOM KOHIIETITUHY MPEMOIaBaHMs YIeOHOTO TIPEIMETa « X UMM
B oOpa3oBaTenbHbIX opranusanusix Poccutickoii denepanmm.

[Iporpamma 1Mo XxuMuUM Na€T MPEJCTABICHHE O IENAX, OOLIel CTpaTeruu
oOydeHMs, BOCHHUTAHUS M PA3BUTUA OOYyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
mpeaMera, yCTaHABIMBAET  00s3aTENbHOEC  MPEIMETHOE coJZiepKaHHue,
npelycMaTpUBaeT pachpeiesiecHue €ro Mo KiaccaM U CTPYKTypUpPOBaHHUE TIO
paszaeidaM M TeMaM NPOrpaMMbl TI0 XHMHH, ONPEACISeT KOJIWYECTBEHHBIC W
KaueCTBCHHBIE XapaKTEPUCTHKU COZIepXKaHus, PEKOMEHTyEM IO
MOCIIC/IOBATEIPHOCTh ~ M3YYCHHS] XHMHH C Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEJMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
O0COOCHHOCTEW  O0yJaromuxcsi, OmpenessieT BO3MOXKHOCTA —MpeaMeTa  JUis
peanuzanuu TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00Illero oOpa3oBaHusl, a Takke TpeOOBaHUH K
pe3ynbTataM OOy4eHHsI XUMHUHU Ha YPOBHE IEJICH U3YU4CHUS TIPEIMETa M1 OCHOBHBIX
BUJOB Y4eOHO-TI03HABATEIHLHONW JIEATEIHHOCTH OO0YYaroIerocsi Mo OCBOCHHUIO
y4e0HOT O COJIep KaHUsI.

3HaHWE XWMHUH CIY)KHT OCHOBOH g (OpMUPOBaHUS MHUPOBO33PEHUS
00y4aroerocsi, ero MpeACTaBICHUI O MaTepHATLHOM €IWHCTBE MHUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MNPEJCTaBICHUS O B3aUMOIPEBPALICHUSX
SHEPrUd M 00 DBOJIIOIMU BEIICCTB B MPHUPOAC, O MYTIX PEIICHHS TI00ATBHBIX
npoOJieM YCTOWUYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON U 3KOJOrMUeCcKOoi 0€301acHOCTH, IPOOJIEM 3APaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peajm3allii  BO3MOXKHOCTEM  JJIi  CaMOpPa3BUTHS U
dbopMupoBaHUS KYIbTYpPhI TUYHOCTH, €€ 001Iel U (YHKITMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHME MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
OOyJarolMXxcs, HAaBBIKOB WX CaMOCTOATEIbHOW y4eOHOW JIeATeIhbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(eCcCHOHAIBHON e TENbHOCTH;

3HAKOMHUT CO CHEHU(UKOW HAy4YHOTO MBIIUJICHUS, 3aKJIaJbIBAE€T OCHOBBI
IIEJIOCTHOTO B3TJIs71a HA €AMHCTBO MPUPOJIBI M YEIIOBEKA, SBIIICTCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU ECTECTBEHHO-HAYYHON rpaMOTHOCTH 00Yy4YarOIINXCS;

CrocoOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
HayYHBIM 3HAHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTHYECKOEC
oOpazoBaHue 00yJarOIUXCs.

JlanHble HampaBiieHUss B OOyYE€HHM XUMHUHM OOECIEUHMBAIOTCA CIEIH(PUKON
CoIepX aHusl  y4eOHOro  MpeaMera, KOTOPBI  SBISETCS  MEAarorH4ecKH
aJanTUPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKHU XMMHH Ha OMPECIEHHOM dTare eé
pa3BUTHUS.

Kypc Xxumun Ha ypoBHE OCHOBHOTO OOLIErO 00pa30BaHMs OPHCHTUPOBAH HA
OCBOCHHC OOYYQIOIIMMHCS CHCTEMbl NCPBOHAYANBHBIX MOHATHH XHMHH, OCHOB
HEOPraHMYECKOW XMMHH M HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX TOHITHI
OPraHNU4YEeCKOM XUMUH.

CtpykTypa comepkaHusi MPOrpaMMbl IO XUMHUM CPOPMHUPOBaHA HAa OCHOBE
CHUCTEMHOTo mnojaxoaa k e€ m3ydenuto. ConmepikaHue CKIIAJbIBA€TCS U3 CHUCTEMBI
MOHATHI O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHH O XUMHYECKOU
peakniuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHbl IO TPHUHIIUITY



MOCJIEIOBATEILHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEACTABICHHIMA
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHYECKOH CBA3U;

— TMpeACTaBlICHUM 00 3JIEKTPOJUTHYECKOM JHUCCOIMAllMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHHWA pacCMaTpPUBAKOTCA HA OCHOBE OMIMPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENILHO OT OJJHOTO
YPOBHS K JPyromMy, BBITOJHSS (YHKIUA OOBSICHEHUS] M TMPOrHO3UPOBAHMS
CBOWCTB, CTPOEHHUSI U BO3MOXKHOCTEH IMPAKTUYECKOTO NPUMEHEHUS W NOJYyYEHUS
U3Yy4aeMbIX BEIIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKOM COCTABIISIOIIEH HAYYHOM KapTHUHBI MUPA B JIOTHKE
€€ CHCTEeMHOW IpPHUPOJbl, LIEHHOCTHOIO OTHOIICHHS K HAy4HOMY 3HAaHUIO H
METOAaM TMO3HaHUsS B Hayke. M3ydeHue XUMHM NPOUCXOAUT C MPUBJICUYECHUEM
3HaHUW W3 paHee M3YYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKaloUumili Mupy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHUH XUMHUHM MPOUCXOIUT (GOPMUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKON HAYKM KaK O0JAacCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NESATENbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIbTYPBI.
3amaya yd4eOHOro mnpeamera COCTOUT B (POPMUPOBAHMM CHUCTEMBI XUMUYECKHX
3HAHUW — BaKHEUINX (haKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJOKCHUH,
JOCTYNHBIX OOOOIIEHN MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKd, B
OpPUOOIICHNH K HAyYHBIM METOJaM TIO3HAHUS MpPU M3YYCHHH BEUIECTB U
XUMUYECKUX PEaKIUi, B (POPMUPOBAHUU U PA3BUTUM MO3HABATEIHHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATEIBHOM M  y4eOHO-HCCIIEHOBATEIbCKOM
JESITEeIbHOCTH, OCBOCHMM NpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMH B
IMOBCEIHEBHOU >KU3HU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEr0 OOpa3oBaHUs BaXKHOE
3HAYEHUE MPUOOPENIN TaKHE 1EJTH, KaK:

— (opmupoBaHHe HHTENJIEKTYaJlbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHHATHUIO PEIICHHH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIONUMCS YCIIOBUSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHUCTEMAaTUYecKoe MpHOOIIEHUE
Oo0ydJaromMxcs K CaMOCTOSTENbHOW TO3HABATEIbHOM AESATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIOBU, CIOCOOCTBYIOUIUX MTPUOOPETEHUIO 00 y4arOIIMMUCS
OIbITA PA3HOOOPA3HOM MEATEIBHOCTH, MO3HAHHUS W CAMOMNO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJbHOE 3HAYEHUE JUIs
Pa3IMYHBIX BUAOB ACATEIbHOCTH;

— (¢opmupoBaHue oOmeH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHATH U OICHUBATH SIBJICHMUS
OKPYKaIOIIEro Mupa, UCIOJIb3ysl 3HAHUS WM OIbIT, MOJYYEHHBIE MPU HU3YyYECHUH
XUMUH, TPUMEHSATh HMX MPU PEHICHUU MpoOJieM B TMOBCEIHEBHOM JXU3HU H
TPYAOBOM JEATEIbHOCTH;

— (dopMupoBaHHEe y OOy4YaIOMUXCS TYMAHHCTHUYECKHUX OTHOIICHUH,
NOHUMaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM [Js BbIPAOOTKH HKOJIOTHYECKH
IeJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESATEIBHOCTH B ILENAX
COXPaHEHMS CBOETO 3[J0POBbs U OKPYKAIOIIEH MPUPOJHON CPEbI;

— pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEHHUS OOIEUENIOBEUECKHX IEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOGWIsI W HAMPaBICHHOCTH JaTbHEHIIIETO
o0yJeHus.

YPpoKku TpOBOASTCS C HUCIOJB30BAaHUEM CPEJICTB OOyYEHUS U BOCIHUTAHMUS
LIEHTpA oOpa3zoBaHus €CTECTBEHHO-HAYYHOMN u TEXHOJIOTUYECKOU
HamnpasiieHHocTel «Touka poctay.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [IJII M3Y4YCHUS XUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 68 wyacoB (2 wyaca B HEHEIIO).



COJAEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauanbHbIE XUMUYECKUE TIOHATHSA

[Ipeamer xumuu. Ponp XUMHM B )KM3HH YEJIOBEKa. XUMUSA B CHCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHME CBOMCTBAa BEIIECTB. ATpPEraTHOE COCTOSHHUE
BemiectB. lloHATHE O MeTOmax mo3HaHWA B XUMHUH. UUCTBIE BEHIECTBA U CMECH.
CniocoObI pa3aeiIeHUs] CMECCH.

ATOMBI W MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOIBI XUMHUYECKUX
31eMeHTOB. [IpocThie  clloKHBIE BelmecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT aTOMHAas Macca.
OTHOcCUTENBHAs MOJIEKYJISIpHAs Macca. MaccoBast 101 XMMHAYECKOTO AJIEMEHTA B
COCIMHEHUMU.

KomnuectBo Bemecrsa. Monbs. Monsipaas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYpPHBIX e€IuHHUIl BemiecTBa. Pacuérsl mo ¢dopmynam
XUMHUYECKUX COCTUHECHUM.

DuU3NYECKUEe U XUMHUUYECKUE ABJICHUSI. XUMHUUECKas PEakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEAKIMI (COeAMHEHUS, PA3I0KEHUS, 3aMELEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0M, MpaBuiiaMu padOThl B Ja0OpaTOpUu U
npuémMamu o0paleHus ¢ J1ad0paTOpHbIM 00OPYIOBAHHEM, U3YUYEHHE U ONUCAHUE
(¢u3nueckux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAONIOJCHHE
¢usznueckux (IIaBJI€HHE BOCKa, TasHUE JibJa, pacTUpaHHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIUsI BOJBI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKATMBAHUE
MEIHOU MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOW) sIBJI€HUM, HAOII0IeHUE U
OMKMCAaHKWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3jiokeHHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pas3lioKeHUE TMIPOKCHIA
menu (II) mpu HarpeBaHuu, B3aMMOACICTBUE kene3a ¢ pacTBopoM conu meau (1D),
U3yuyeHue Croco0OB pa3AesieHUs] CMECceil: ¢ MOMOUIbI0 MarHuTa, (pUiIbTpOBaHUE,
BbITIApUBaHUE, AUCTUIUIALMS, XpoMaTorpadus, MpoBEICHUE OYUCTKU MTOBAPEHHOMN
CONM, HaONIOZCHWE W  ONUCaHUE  PE3yJbTaTOB  MPOBEJEHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacCChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX).

Baxueiiue npeacTaBuTe I M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3zayxa. Kucinopog — 3jieMeHT U mpocroe
BenlecTBO. HaxokneHue kuciaopona B Mpupoje, (PU3MYEecKUue U XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Okcunabl. [Ipumenenue xkucnopoga. CrocoObl
MOJIyYEHHsI KHCIOpOJa B JIa0OpaTOpuM M MPOMBIIUIEHHOCTH. Kpyroopor
Kuciopoja B npupoje. O30H — atoTponHasi MOAU(PUKALIMS KUCIOPOIa.

TermoBoil 3pdekT XUMUYECKON peakiuu, TePMOXMMHUYECKHE YypaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUU. TOILUIMBO: Yroib W METaH. 3arps3HEHUE
BO3/1yXa, YCUJIEHUE MapHUKOBOro 3(pdekTa, pazpylieHre 030HOBOTO CIIOSI.

Bomopon — omeMeHT W Ipocroe BemiecTBo. HaxoxaeHue Bopopona B
npupoae, (U3MYECKUEe ¢ XUMUYECKHME CBOWMCTBA, MPUMEHEHUE, CIOCOObI
nosyyeHus. Kucnorsl u conu.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyueckne CBOMCTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpEI.
HachllieHHbIE M HEHACBIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. (OCHOBAaHMSI.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeIoBeKa. KpyroBopoT BOIBI B MPUPOZE.
3arps3HeHue NpUpPOaHbIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.



Knaccudukarmus Heopranmuecknx coenuHennid. Oxcuasl. Knaccudukarnms
OKCHJIOB:  coyieoOpa3yolire  (OCHOBHBIC, KHCJIOTHbIE, aM{@OTepHbIe) W
HeconieoOpasyromue. Homenknatypa okcuynoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loryueHnne okcuios.

OcHoBanusi. Knaccudukanus ocHOBaHM: IIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HoMeHkiarypa ocHOBaHWU. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHMIA.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psp aktuBHocTn MetraiuioB H. H. bekerosa.
[TonyuyeHue KuCIoT.

Comu. Homenkinartypa cosneil. @u3nuecKue U XUMUYECKUE CBOMCTBA COJIEH.
ITonyuenune comnen.

I'eneTnyeckas CBSI3b MEXKAY KJIACCAMM HEOPTAaHUYECKHUX COCTMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEAECIEHNUE COJACPKAHUS KHCIOPOAA B BO31yXe, MOJIYUEHHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAONIOJCHHE
B3aMMOJICVCTBHSI BEUIECTB C KHUCIOPOJAOM M YCIOBHS BO3HHUKHOBEHUA U
NPEKPAIICHUsT TOpeHHUs (MOXkapa), O3HAKOMICHHE C o0Opa3liaMu OKCHJIOB H
OIIMCaHNE HX CBOICTB, MOJNY4YCHHE, COOMpAHHE, PACIMO3HABAHMC M H3YYCHHC
CBOMCTB BOAOPOJA (ropeHHe), B3auMozeiicTBue Bogopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIIOJBb30BaHHE BUICOMATEPHANIOB), HAOIOEHUE OOpa3lioB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCIEIOBaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIECTB C
pPa3IMYHON  PaCTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOW JOJIEd paCTBOPEHHOIO BEIIECTBA, B3aWMOJCHUCTBUE BOJBI C METAJUIAMU
(HaTpueM ©  KamplueM) (BO3MOXHO  HCIOJB30BAHHE  BUJEOMATEpPUAIIOB),
UCCIEIOBaHUE O0pa3l0OB HEOPraHWYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,
HaOII0/IEHUEe U3MEHEHUsI OKPACKH MHJIUKATOPOB B PAcTBOpaX KUCIOT U HIEIOYEH,
u3ydyeHue B3auMmopeincTBus okcupa meau (II) ¢ pacTBopoM cepHOW KHUCHOTHI,
KHCIIOT C METaJUIaMM, PEaKUUMid HEUTpaIU3aluy, MOJy4EHHUE HEPaCTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOTO METajula JPYrMM M3 PacTBOpa COJIM, PEIICHHUE
JKCIIEPUMEHTAIIBHBIX 3ajlad 10 Teme «BaxHenmume KiIacchl HEOPraHUYECKUX
COCIUHEHU.

IHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBbie TOMBITKH KIACCU(PUKALMK XUMHUYECKUX dieMeHTOB. [loHsTue o
IPYIIAX CXOJHBIX 3JIEMEHTOB (ILEIOYHBbIE U IIEJIOYHO3EMENIbHBIE METALIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
U TUAPOKCHIBI.

Ilepuonnuecknit 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuonHas u  JjIuHHOMNEpuoAHass  (GOpPMBI
[lepnoguueckoii cuctembl xumuuecknx 3neMeHToB 1. M. Menneneesa. Ilepronasl
n Tpynnbl. PU3NYECKUN CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IEepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0YEeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuognueckor cucremsl [[. . Mengeneea. XapakTepucTuka XUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckon cucreme . Y. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsI paJdyca aTOMOB XHWMHUYECKHUX DJJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cuCTeMbl XUMUYECKHUX
DJIEMEHTOB JJIi pa3BUTUA Hayku W Tipaktuku. J[. WI. MenneneeB — y4€Hbl U
rpakJaHVH.



Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl W HEMOJISIPHAS])  CBSA3b.
DIEeKTPOOTPULIATEILHOCTD XUMUYECKUX 3JIEMEHTOB. VIOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccel okucaeHus U BocCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrne oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aWMOJEHCTBHE
TUAPOKCUJA IMHKA C pacTBOpaMH KHUCIOT M IIEJIOYel, MPOBEACHHUE OIIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakiy pa3aoxKeHHs, COeTUHEHNU).

Meosicnpeomemmnule cea3u

Peanuzanps MEXIpPEIMETHBIX CBsI3ed NpPH WM3YyYEHHH XUMHUM B 8 Kjacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAaYyYHBIX
MNOHSTUH, TaK U MOHATHH, SBISIIONIMXCS CUCTEMHBIMH JJIsi OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIC MOHATHUS: HAY4YHBIH (aKT, THUIOTE3a, TEOPHS,
3aKOH, aHalu3, CHHTE3, KiacCUpUKalMs, NEPUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI,
M30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsii, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIIMYHUHBI, CIAHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE3/1b1, COMHIIE.

buonorust: horocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE UCKOIIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XuMHYecKas peakiust

Ilepnonnuecknii 3akoH. Ilepruonnueckas cUCTEMa XUMUYECKHUX dJIEMEHTOB /l.
N. MengeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWMCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TpEX NEPUOJOB, Kalus, KalblUUid M HX
COCMHEHUN B COOTBETCTBUU C IIOJIO)KEHHUEM »JJIEMEHTOB B Illepmoanueckon
CUCTEME U CTPOCHUEM HX aTOMOB.

CrtpoeHue BelIecTBa: BUJbl XUMUYECKOM CBSI3U. THIBI KPUCTAJUTMUECKHUX
PEIIETOK, 3aBUCUMOCTbh CBOMCTB BELIECTBA OT THIA KPUCTAIIMYECKOW PEHIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaiuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3IMYHBIM KjaccaM HEOPraHWYECKUX
COEIMHEHU, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Krnaccudukarus XuMU4YeCcKUX peakiuid Mo pa3IudyHbIM MpU3HaKaMm (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
M3MEHEHUIO CTENEHEH OKHCIEHUS XHUMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajan3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctH xumudeckoil peakuuu. [lonarne o0 oOpaTMMbIX U
HEOOPaTUMBIX XUMUYECKUX peakuusX. [IoHSATHE O TOMOTe€HHBIX M I'e€TePOr€HHbIX
peakuusax. Ilonsatue o karanuse. IToHsTHE O XNMHYECKOM paBHOBecUU. DaKTOpHI,
BIMSIOIIME HA CKOPOCTh XUMHUYECKOHM pEaKUUU U TOJOKEHHE XUMHUYECKOIO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUH,  AJIEKTPOHHBIA  OasnaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHON peaKuuu. CocrasneHue YPaBHEHUM

OKHCITUTEIbHO-BOCCTAHOBUTEIBPHBIX ~ PEaKIMK ¢  HMCIOJb30BAaHHUEM  MeETo/aa
3JICKTPOHHOTO OaraHca.



Teopus 37EKTPOAUTHUECKON TUCCOUMALNN. DIEKTPOIUTHI U HEINEKTPOIUTHIL.
KarnoHnbl, aHMOHBI. MeXaHW3M JIUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHJAMHU
xuMmuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U Ca0bIe 3JIEKTPOIUTHI.

Peakuiun noHHOrO OOMEHa. Y CIOBUSI MPOTEKaHUS PeaKlMii HOHHOTO OOMEHa,
IIOJIHBIE W COKpallléHHbIE HOHHBIE ypaBHEHMs peakiuil. CBONCTBAa KHCIIOT,
OCHOBAaHMI W COJiell B CBeTE TMpPEACTaBICHUN 00 BIEKTPOIUTHUYECKOM
nuccounanuu. KauectBeHHbIe peakliuy Ha HOHBL. [IoHsATHE O THApPOIM3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJAEISIMM KPHUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CJIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peakuuu
OT BO3ACUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HUCCIECIOBAHHE AJIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIENOYER M COJIEU
(BO3MOKHO  HMCIIOJIB30BaHUE BHUAECO MAaTEPHAIOB), IPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKKM  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3zoBaHKMe oOcajKa, BBIJICIGHUE Ta3a, O0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX  HPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEaKUUN
(ropeHue, peakuuu pa3iIOkKEHUs, COCIUHEHHMS), PaCllO3HABAHUE HEOPraHMYECKUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX PEAKUHUM HAa HOHBL, PEIICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hemertasibl n X coeIMHEHUSs

OO0masi xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHu OKucieHus. CTpoeHue U (PU3MYECKUe CBOMCTBA MPOCTHIX
BEUIECTB — TajJoreHoB. XHMHYECKME CBOWCTBAa Ha IMpUMEpe  XJIOpa
(B3aMMOJEICTBHE C METaUIaMM, HEMeTaJUlaMH, IIejao4amu). XJIOPOBOAOPO.
ConsHasg KucCIoTa, XUMUYECKHE CBOWMCTBA, NOJY4YEHHE, NMpUMEHEHUe. JlencTBue
XJIOpa U XJIOPOBOAOPOJIa HA OPraHM3M 4YeNoBeKa. BakHeuiine XJIOpuibl U KX
HAX0XJICHHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciieHus. CTpoeHne W (u3NUecKHe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJIIOTPONHBIE MOAU(UKALIMKM KUCIOPOAa
U cepbl. XuMHUYecKkue cBoicTBa cepbl. CepoBOJOpPOA, CTpOeHUE, (PU3NYECKUEe U
XUMUYECKHe cBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3MYSCKHE M XHMHUYECKHME CBoicTBa (oOmme Kak
Ipe/CTaBUTENsl  Kjlacca KUCIOT M cnenuduueckue). XUMUYECKUE PpEeaKivH,
JeKalMe B OCHOBE IPOMBIIUIEHHOTO CIOC00a TOMYy4EeHHsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoTbl. Coau CEpHON KUCIOThI, KAYECTBEHHAsI PEaKIUs Ha
cynbdar-uoH. HaxoxaeHue ceppl M €€ COCAMHEHUH B TpHUPOJe. XUMHUUECKOE
3arpsi3HEHUE OKPY’KaIoIIEed Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAICHUSI.

OO6mast xapaktepucTuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIIEHUs. A30T, paclpOCTPAaHEHHE B MPUPOJE,
(dusnueckre U xuMuueckue cporictea. Kpyrosopor azora B npupoae. AMMHUAK, €ro
(¢u3nyeckue U XMMHUYECKUE CBOMCTBA, MONyYeHHe U npuMeHeHue. Conu aMMOHMS,
uX (pU3MUecKre U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJydeHUue, (PU3NYECKUe U XUMUYECKUE
cBoiicTBa (0OIIME Kak TPEACTAaBUTENS Klacca KHUCIOT U  crhenuduyecKue).
Hcnonp3oBaHWE HUTPATOB H COJIEd AaMMOHMS B KayeCTBE MUHEPAIbHBIX
ya00peHnid. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOLEeH Cpebl COEIMHEHHUSIMU a30Ta
(KUCTIOTHBIE JOXKIM, 3arpsS3HEHHE BO3lyXa, MOUBbl W BOM0EMOB). Docdop,
aiotpornHeie Moaudukanmuu Gochopa, puzmyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciora, puznueckne U XUMHUUECKHUE CBONUCTRA,
nonyuenue. Mcronb3oBanue ¢hochaToB B KaueCTBE MUHEPATHLHBIX YIOOPESHUIA.



OO6mas xapakrepuctuka 3eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHHUS.  YTIEpOoJ,  aJUIOTPOIHBIC
MOIU(PUKALUKA, PACHPOCTpAHEHHE B TMPUPOJE, (GU3MYECKHE U XUMHYECKUE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupoae. Okcuasl yriepoaa, ux
dbusznueckue W XMMUYECKHE CBOWMCTBa, JCHCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIYUCHUE W TIPUMEHEHHUE. DKOJOTHYECKUE MPOOJIeMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO MOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
adekr. YroapHas KucioTa U €€ colM, uX (PU3nUecKne U XMMHUECKHEe CBOWCTRA,
nojiiyueHue u mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEITHLCKOM
XO35MCTBE.

[lepBoHauambHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHHSX
yrieponaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAs KUCIOTA).
[IpupongHble HMCTOYHUKHA YTIEBOAOPOMOB (Yyroib, NPUPOIHBIN Ta3, HedTh),
NPOAYKTHI UX mepepaboTku (O€H3UH), UX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOrMYECKN BaXKHBIX BELIECTBAX: KUpaX, OenKax, yriieBojgax — U ux
pojii B KHM3HHU 4eloBeka. MarepualibHOE€ €IUHCTBO OPraHHYeCKUX U
HEOPraHMYECKUX COCTUHEHUM.

KpeMmHuuii, ero ¢usnueckue U XUMHYECKHE CBOWMCTBa, MOJyYe€HUE U
npuMenenue. CoenuHeHust KpeMHHsi B mpupoge. OOumue mnpencraBieHus 00
okcusie kpeMuusi (IV) u kpemHueBoi kucinore. CHIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIUIEHHOCTH. BakHeillne CTpouTelbHbIE MaTepuaibl: KEpaMHKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpoOaeMbl Oe30mMacHOr0 MCHOIBL30BAHUS
CTPOUTEJIbHBIX MAaT€pPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHUE 00pa3I[0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KaUuE€CTBEHHBIX PEAKIMA HAa XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TPOTEKaHUS, OMNBITHI, OTpaxkaronue (U3NUYECKHE U XUMHUYECKHE CBOMCTBa
TaJIOT€HOB M WX COEAWHEHUM (BO3MOXKHO HCIOJIL30BaHUE BHUIEOMATEPUATIOR),
O3HAaKOMJICHHE C 00pasmamu XJIOpuaoB (TaJOrCHHUIOB), O3HAKOMIICHHE C
oOpasilaMmu  ceppl W €€  COCOUHEHUSAMH  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMAaTEpUAJIOB), HAOJIOJICHHUE TIpollecca OOYIiuBaHuUs caxapa IMoj JeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HW3y4Y€HHE XHUMHUYECKHUX CBOMICTB
pa30aBIECHHON CEpHOM KUCIIOTHI, MPOBEACHNE Ka4eCTBEHHON peakiuu Ha cylbdar-
MOH U HaONIOZIeHUE MNpu3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiictBaMu azota, ¢ochopa W UX COCAUHEHUN (BO3MOXNKHO HCIOJIb30BAHHE
BUEOMATEPUAJIOB), 00pasliaMu a30THBIX U (POCHOPHBIX yAOOpPEHH, MOTydeHHE,
cobupaHue, paclo3HaBaHHC U H3YYCHHE CBOWCTB aMMHaKa, I[POBCICHHC
KAQYECTBCHHBIX PEAKLHil HA MOH aMMOHHS M (ochaT-HOH U M3YYCHHE NPH3HAKOB
X IPOTCKAHNs, B3AUMOCHCTBIC KOHIICHTPUPOBAHHON a30THOI KHUCIOTBI € MEIBIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPUAJIOB), U3y4YCHUE Mojenen
KPUCTATMYECKUX PEETOK anMaza, rpadura, ¢ysiepeHa, O03HAKOMIIEHUE C
MPOILIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTrasa, MojdydeHUe, COOMpaHue, pacrlo3HaBaHUE U H3YyUCHUE
CBOMCTB YIJIEKHCJIOT'O Tra3a, MpOBEJECHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3y4YE€HHE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH, pPEIIeHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenmme HeMEeTaIIbl U UX COEUHEHUSD.

MeTa/iibl U MX COEIMHEHUSA

OO0mmast xapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHHHU
ux nonoxeHuss B llepuonnueckoin cucreMe XuMHUeCcKuX dieMeHToB [[. .
MenneneeBa u ctpoeHus atoMoB. CTpoeHue MeTajaoB. Mertajuinueckasi CBs3b U
METAUTMYECKass  KPUCTATMYECKas  pemeTka.  DJIEKTPOXMUMUYECKUH  PAJl



HaIpspKeHU MeTawioB. OU3nyecknue U XUMUYECKHUE CBOMCTBAa MeTauioB. OOmue
crocoObl MoyiyueHus: MeTayuioB. lloHATHE O KOppO3MM METaJIOB, OCHOBHBIE
crocoObl 3ammTbhl UX OT Kopposuu. CraBel (CTalnb, YYryH, AIOPAIFOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

Illenounsie MeTamibl: nojiokeHue B [lepronnueckon cucTeMe XMMHUYECKHUX
sanemenToB . V. MenpaeneeBa, CTpOEHHUE MX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
du3znyueckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe Hartpus U Kanus). OKCUIbl U
TUOPOKCHABI HATpusg W Kanus. [IpumeHeHue MIEeIOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3€MEIBbHBIE METAJUIBI MAarHul M KaJdbIUM: IIOJOKCHUE B
[lepuoguueckoii cucreme xumudeckux sneMmeHToB [[. . MeHnueneesa, cTpoeHue
UX aTOMOB, HaXOXJIEHUE B Ipupoae. PU3nYecKrue U XUMAYECKUE CBOMCTBA MArHUS
U Kanpuud. Baxseilmve coenuHeHUs Kaidblus (OKCUZ, THUAPOKCUI, COJIH).
JXKécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHMUS.

AmoMuHMiL: osokenue B Ilepuoanyeckoil cucreMe XUMUYECKHX JIEMEHTOB
. 1. MenneneeBa, CTpoeHHME aroMa, HaxoxjaeHue B npupone. dusznueckue u
XMMHYECKHE CBOWMCTBA aTIOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHIA U THIPOKCHU]IA
ATFOMHUHUS.

XKenezo: nmonoxenue B [lepuoguyeckord CUCTEME XUMUYECKUX AJIIEMEHTOB /.
N. MenneneeBa, crpoeHue aroMa, HaxoxaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TUIPOKCUIbI U conu xenes3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMH METAUIOB M CIUIABOB, HX (DU3NYECKUMHU
CBOMCTBAMH, M3Y4YEHHE  pE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aWMOJEHUCTBUS OKCHAA
KaJlblMg W HaTpUs C BOAOW (BO3MOXKXHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB),
UCCJIEIOBAHNE CBOWCTB JKECTKOM BOJBI, IPOLECCA TOPEHUS Kelle3a B KUCIOPOXE
(BOBMOKHO  HMCIOJIb30BaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHus, KajablWs, ATFOMUHUSA, IMHKA, JKEJie3a
(IT) u xene3a (1II), mequ (II), HaOmrOEHUE U OMUCAHUE TPOIIECCOB OKPAITUBAHUS
IJJaMEHU MOHAMU HATpus, Kalusg W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMHHUS
Y THAPOKCHUJA [IMHKA, PEHIEHUE SKCIIEPUMEHTAIIbHBIX 337a4 Mo Teme «BaxxHeimue
METAJUIbl U UX COEUHEHUS.

XuUMHSA M OKpPYKaK0IIAa"A cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. beszomacHoe
UCIOJIb30BaHUE BEILECTB U XUMHUYECKUX peakuuid B ObITy. [lepBas momois npu
XUMHYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOWIIEH cpelpl (IpenesibHas JTOMyCTUMAast
KOHIeHTpauus BemiecTB, aanee — [1JIK). Poib xumuu B pemieHun 3KOJIOrHUEeCKUX
po0JeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIE
MaTepuasbl).

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€d IMPU M3YYEHMH XUMHUHM B 9 Kiacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAayYHBIX
MOHATUM, TaK U TIOHSATUM, SIBJIIOIIUXCS CUCTEMHBIMM JJISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUs, AaHaliu3, CHUHTE3, Kiaccudukanus, TIEepUOJUYHOCTh, HAONIOICHHE,



AKCIIEPUMEHT, MOJICITUPOBAHUE, HW3MEpPEHUE, MOJCNb, SBJICHUE, MAPHUKOBBIN
ek, TeXHOIOT U, MaTepraIbl.

®dusuka: Marepusi, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIU],
M30TOIBI, PAAMOAKTUBHOCTh, MOJEKYJA, JJICKTPHYCCKUN 3apsii, TPOBOIHHKH,
MOJIYIIPOBOAHUKH, JTUAJECKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENO0, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, PACTBOP, PACTBOPUMOCTH, KPUCTAILTUYECKAs
pemérka, CIUIaBbl, (PU3NYECKUE BEITUYUHBI, SIUHUIIBI MU3MEPECHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, napixanue, Omocepa, sKocucTeMa, MHUHEPATbHBIC
yI00pEHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIISCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIC TOPOJIHI,
MIOJIC3HBIE HCKOIIaeMbIe, TOIUIHBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE PE3yJbTAaThl OCBOCHMSI MPOrPAMMBI  OCHOBHOTO  OOIIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyUEeHHUS] XUMUU B E€IUHCTBE Y4YEOHOU W
BOCTIMTATEJIbHON JESITCIILHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMUA POCCHHCKUMH
COLIMOKYJIBTYPHBIMU ¥ JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHSATHIMU B
oOIIecTBE MpaBWJIaMHW U HOpPMAMHU TIOBEJCHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS M COITMATN3AIINN 00 yJatOIUXCA.

JImdHOCTHBIE  pe3yabTaThl  OTPAXAIOT  T'OTOBHOCTh  OOYYarolIuxcs
PYKOBOJICTBOBATbCS ~ CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAIUd U
pacIIupeHre OmbITa IeATeTbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYeCKOro BOCIUTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAyyHOMY HAacJe[lMl0, TMOHMMAHMs 3HAYEHUS XUMHUYECKONM HAyKU B KU3HU
COBPEMEHHOI0 O0IIECTBa, CIIOCOOHOCTU BIAAETh JOCTOBEpHOW HMH(poOpMaiueil o
MEePEIOBLIX JOCTIKCHUSIX W OTKPBITHUSX MHPOBOM M OTCYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpamIaHCKOr0 BOCIIUTAHMS:

MPENCTABIICHUS O COIUAIBHBIX HOPMaX H TPAaBWIAX MEKINIHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOLIECTBEHHO
MOJIE3HOM,  Yy4eOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M JPYrHX  BHJAX
JESITeNbHOCTH, TOTOBHOCTH K Pa3sHOOOpPA3HOM COBMECTHOM EATEILHOCTH MPH
BBITIOJTHEHUU YYEOHBIX, TI103HABATENIbHBIX 3a7a4, BBINOJIHEHUN XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3IaHUH YUIE€OHBIX MPOSKTOB, CTPEMIICHHS K B3aUMOITOHUMAaHHUIO
M B3aWMOIIOMOIIM B TMpoOIlecce JTOW Y4eOHOW MAESITeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJACHUE U TIOCTYNKHM CBOUX TOBApUILIEH C TO3UIINH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS TOCIIEACTBUIN MTOCTYITKOB;

3) HEeHHOCTH HAYYHOI O MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKON pEakIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINE
OCHOBY JIJI1 TIOHMMaHUS CYNTHOCTH HAYYHOW KapTHHBI MHpA, TPEICTaBIICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS TPUPOJIbI, B3aUMOCBS3IX YEIIOBEKA C
OPUPOITHOM CPENlOH, O POJIM XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJYYEHUE HOBBIX 3HAHMM MO
XUMUHU, HEOOXOAUMBIE I OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB W SIBJICHHM,
MO3HABaTEIbHOM, MH(MOPMAIIMOHHON W YMTATEIbCKOM KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHOU
JUTEPaTypoOl, JOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO M TO3HAHMIO, JIFOOO3HATENILHOCTh, TOTOBHOCTb W
CIOCOOHOCTh K  caMOOOpa30BaHHWIO, TMPOCKTHOM M  HCCIEI0BaTEIbCKOU
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOy4Y€HHUS B
JabHEUIIeM;

4) ¢popMupoBaHUs KYJIbTYPbI 3/10POBb:

OCO3HAHHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBHA H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHHUS),
HEOOXOJUMOCTH  COOJIIOZICHUSI TIpaBWJI O€30MAacHOCTH TIPH  OOpaIieHUuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

S) Tpya0BOro BOCIIUTAHMS:



WHTEPEC K MPAKTUUECKOMY U3y4EHUI0 IpodecCcruii B Tpyaa pa3IudHOro poja,
YBOKECHUE K TPYAy U pe3yibTaramM TPYAOBOH JESITEILHOCTH, B TOM YMCJIE Ha
OCHOBE TIPUMEHCHHS IIPEAMETHBIX 3HAHWW 110 XHMHH, OCO3HAHHBIA BBIOOD
VHJIUBUYaTbHON TPACKTOPUHU MPOJOJLKEHHST 00pa30BaHus C Y4ETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
YCHENTHOW MpodheCCHOHAIBHOM JAEATeTLHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCThH aIalITUPOBAThLCA B MPO(ECCHOHATBHOM Cpelie;

6) PKOJI0OrM4eCcKOro BOCIIUTaHUS:

DKOJIOTUYECKHU I1eJIeCO00pa3HOE OTHOIICHHE K TPHPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECCTBOBAHUS, TIOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
6e3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3nuecKOMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
npaBujI O€30MACHOT0 MOBEICHUS MTPU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUSX,
YTPOXKAOUIUX 3I0POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy9aeMble MPU M3YYCHUH XUMHUH, IS
pELICHUS 3a/1a4, CBSI3AHHBIX C OKPYXKAIOLIECH MPUPOAHON CPEO, AJIsl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM KYJIbTYPhl, OCO3HAaHUS TJIOOATHHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MYTeH WX PEIICHHS MOCPEICTBOM METOJOB XUMHH,
AKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATHUBHOW U COLIMAIIbHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B cocraBe wMeTanpeIMETHBIX pEe3yJbTaTOB BBIJACISIOT 3HAYUMBIC IS
dbopMUpPOBaHUS MHUPOBO33PECHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpus,
MPUHLINI, TUNOTE3a, (aKT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpPhIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M ITO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPEeIMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAay4YHOM KapTHUHE MHUpa, U YHUBEpCAJIbHbIC yueOHbIC JEHCTBUS (MIO3HABATEILHEIE,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIC), KOTOpPhIE OOeCIeunBaroT (HOPMHPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO yueOHOM
JeSTEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue JeMCTBUA:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPH OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHYECKUX TMOHATHH (BBIACIATh UX XapaKTEpPHbIC
IPU3HAKW, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TOHSTHSMU), UCIIOJIH30BAThH
MOHATHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEPHUH ISl KIACCHU(UKAIMK XUMUYECKUX BEIIECTB M XMMHUYECKUX DPEaKITUH,
yCTaHABJIMBAaTh TMPUYUHHO-CIIEJICTBEHHBIC CBS3W MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUYECKHE pacCyXAcHUs (MHIyKTUBHBIC, JICIYKTUBHBIC, 110 aHAJIOTHH),
JieJIaTh BBIBOABI M 3aKJIFOUCHUS;

yMEHHE TIPUMEHATh B TIpollecCe TMO3HAHMS TOHATHA (NIpeAMETHBIE U
MeTaIrpeIMETHbBIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3yeMble B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHAYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMHUUYecKas QopMysia W ypaBHEHHE
XUMHUYECKOW PEaKIUM — MPH PEIICHUH y4eOHO-TI03HABATEeIbHBIX 3a7a4, C y4ETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3Y9aeMbIX O0OBEKTOB — XUMHYCCKUX BEIECTB U XMMUUYECKUX PEaKIIUH,
BBISIBIIATH ~ OOIIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIACACTBCHHBIC CBSI3M W
MPOTUBOPEUUSI B U3y4AEMbIX MPOIIECCaX U SIBJICHUSX.

ba3zoBble uccienoBarebCKue 1eMCTBUS:

YMEHHUE MCIOJIb30BAaTh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHMS, a TaKX€ B KauyeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYKJICHHUII;



npUOOpETeHHE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allid M MPOBEACHUIO
YYEHHUYECKHX OKCIEpUMEHTOB, YMEHHE HaO/oIaTh 3a XOAOM Ipoliecca,
CaMOCTOATENIFHO MPOTHO3UPOBATh €0 Pe3yJbTaT, GOPMYyIUPOBATH 00OOIIEHUS U
BBIBOZIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, HCCIEAOBAHMUSA, COCTABIATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWMpaTh, aHATU3UPOBATH W MHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHbBIX BUAOB M (OPM MPEACTABICHUS, TTOTY4aEMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIipHAsE  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIC
nocobus, pecypchl VHTepHeTa), KPUTUYECKH OIEHWBATh MPOTUBOPEUMBYIO |
HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHITh Pa3IMuHble METOABI M 3aIpOChl MPHU MOUCKE U 0TOOpe
UHPOpPMAIIM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJISl BBITIOJTHEHHSI
y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4 ONMPEACIEHHOr0 TUIA, MPHOOPETEHUE OMbITa B
00JacTd  HUCHOJb30BaHHUS  HHPOPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpPON aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENFHO BBIOMPATh ONTUMATIBHYIO (OPMY IMpencTaBIeHUs HHPOpMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ayd HECJIOKHBIMU CXEMaMH, JAHarpaMMaMu,
IpyruMu hopMamu rpa@uku U ©X KOMOUHALIUSIMU;

YMEHHE UCIONb30BaTh M aHAJIM3UPOBaTh B TMpolrecce yuyeOHOW U
MCCIIEZIOBATEIbCKOM NIEATENbHOCTH MH(QOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO34iCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOUIEH NPUPOIHON
Cpeapl.

KoMMyHnKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHblIe AelicTBHUS:

YMEHHS 3aJlaBaTh BOIPOCHl (B XoJe auanora U (WiM) JTUCKYCCHUU) TIO
CyLIECTBY  OOCyXJaeMOM  TeMbl, (OPMYIUPOBaTH CBOU  MPEIJIOKECHHUS
OTHOCHUTEJIHHO BBHITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHHUS  MPEACTaBIATh  TOJyYEHHBbIE  pe3yibTaThl  MO3HABATEIHHOM
JESTETPHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JAeNaTh MPE3CHTAINIO
pPe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATENILHOW W HMCCIEAOBATENbCKOW  JCATEIbHOCTH  TIPU  PEUICHHUH
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOLIMX HMHTEPECOB M COTJIacOBaHUs
no3uui (00CyXJ1eHHsl, OOMEH MHEHUSIMH, «MO3TOBbIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX JICMCTBHI, OIpelnesieHue KpPUTEpUEB MO OIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENLHO OIpPEACNATh el JeATEeTbHOCTH, IUIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNILHOCTh, BBIOMpaTh Hanbosee 3(p(HEKTUBHBIE CIIOCOOBI PEeIICHUs YUCOHBIX U
MO3HABATEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBISITh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA  AITOPUTM  JACUCTBUM TPH BBIINOJHEHUM 33JaHUA C Y4ETOM
MOJIYYE€HUSI HOBBIX 3HAHM 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLIEHUBAaTh COOTBETCTBUE IMOJYYEHHOIO pe3yjbTaTa 3asBJICHHOM LEIH, YMEHHUE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IIPeyiaracMble B YCIIOBUH 3a/IaHUH.

MNMPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00s3aTEILHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHON (enepaibHON pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBbIE OOYUYalOIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI
NercTBHH, crenuduueckue i1 TIPEeIMETHOM o0iacTh  «XHUMHS», BHJIBI
JESITeNTPHOCTA TIO0  TIOJYYeHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaln,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaITUSIX.



K xonIy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTh Y 00YUaAIOIIUXCST YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTUH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECHh
(omHOpONIHAS U HEOJHOPOJIHAS), BaJICHTHOCTh, OTHOCUTENbHASL ATOMHAs U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEHIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0JI1 XMMUYECKOr0 JIEMEHTA B COEAMHEHUH, MOJISIPHBII 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHUE, COJIb, SJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHs, XUMHUUYECKasl peakilusi, KiacCUpUKAIMs pPEaKIui: peakiuu
COCIMHEHHUS, pEaKUUU pa3jIOKEHUs, PEaKIUU 3aMEIICHUs, PEeaKUun
0oOMEHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIIIOBOM d(PHEKT peakiiny,
PO aTOMa, OJJIGKTPOHHBIN CJIOM aToMa, aTOMHAs OpOWTANb, PAIUYC
aToMa, XMMHYECKasi CBs3b, MOJSIPHAS U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHUOH, PAacTBOP, MaccoBasl JOJs BELIECTBA
(IpolleHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWUYECKUX TMOHATUH H
MPUMEHSITh 3TU MOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJUKY JJISi COCTaBJCHUS (opMyIl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPECIIATh BaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKHUCIIEHUS  BJEMEHTOB B  OMHApPHBIX  COCIMHEHUSX,
MIPUHA/JIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIAacCy COCIUHEHUW IO
dbopmyiaMm, BHUJ XMUMHUYECKOM CBSI3M (KOBaJICHTHAs U HOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbici [lepuonnueckoro 3akona J[. W. Mennaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX mojiokeHusi B [lepmoamdeckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTaApo;

ONMHUCBHIBATh U XapakTepu3oBaTh TabiuuHyto ¢opmy Ilepuoanueckoi
CUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3linyarh IOHATUSA «TJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», manesie u
OoJbIIME TEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MeHnpneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsll sSapa, o0lee YUCI0 JIEKTPOHOB
U pacnpeiesICHUE UX MO 3JIEKTPOHHBIM CJIOSIM);

KJIAaCCU(UIUPOBATh XUMUYECKUE DJIEMEHTbI, HEOPraHMUYECKUE BEIEeCTBA,
XUMHUYECKUE PEaKIUu (MO0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEaKIIMU
BEIIIECTB, M0 TEIUIOBOMY 3 (DeKTy);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPKAasi ONMKUCAHUE IPUMEPAMU MOJICKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUSI XHUMHUYECKUX NPEBpalCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIPHYIO UM MOJSPHYHO MaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMMHUYECKOrO »3JieMeHTa 10 (dopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEaKIINU;

MPUMEHSTH OCHOBHBIE OINEpaIlUy MBICIUTEILHON JESITEIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBIICHHE NPUYUHHO-CJIEICTBEHHBIX CBA3€d — JJIsI U3YYEHUSI CBOWMCTB



BEIIECTB W XHUMHUYECKHX PEAKIUM, €eCTEeCTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CIeAOBaTh  NpaBWJaM  [OJb30BAHUS  XHMHUYECKOM  MOCYOOM W
nabopaTopHbiM OOOPYJAOBaHUEM, a TaKXKe IpaBuiIaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSIMUA MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB IO TMOJYYCHUI0O W COOUPAHUIO
ra3o00pa3HbBIX BeHECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
pPacTBOPOB C OIPEIECIEHHON MacCCOBOM JIOJEH PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBaTh M MPOBOJAWTh  XHMHYECKUE  DKCHEPUMEHTHl IO
pPacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBbIO MHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U JPYTUe).

K xoHI1y 0OyueHus B 9 kiacce npeMeTHbIE pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITUW: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJId, MOH, KAaTHUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIOXKHOE BEILIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPUIIATEIHHOCTh, CTEICHb
OKHUCJICHHSI, XUMUYECKasl PEaKIvsi, XUMUIECKasl CBSI3b, TETUIOBOM A(dexT
peakiud,  MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIHUTHI,
HEIJICKTPOJIUTBI, AJCKTPOJUTUYECKAsT JTUCCOIMAIUS, PEAKIIMU HOHHOTO
oOMeHa, Karaau3aTop, XUMHYECKOe paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE DPEAKIUH,
OKUCITUTEIb,  BOCCTAHOBUTENIb,  OKHCJICHHE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMmGpOTEpPHOCTh, XUMHUUECKas CBsI3b (KOBaJICHTHAsl, MOHHAS,
MeTa/lInyeckas), KpUCTaUIMuecKas pemeéTka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peaKiuu, MPeAe]bHO JIOMyCTUMAs
koHueHTpauus [1JIK BemiecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX [MOHATHI U
MIPUMEHSITh 3TU MTOHSATHUSI IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUII;
UCIIOIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS (OpMYyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OTpeIEATh BaJICHTHOCTh M CTENEHb OKUCIECHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COCAMHEHWH 1Mo (opmynaMm, BUJ XUMHYECKOU
CBS3M (KOBAJICHTHAs, MOHHAsA, MeETaNIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacCTBOPAaX HEOPraHMYECKUX COCIMHEHUMN, TUN KPUCTATUTMYECKON
PEMETKH KOHKPETHOI'O BEIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JEMOHCTPUPOBATh €ro NOHUMAHHE: OMNHUCHIBATH U XapPaAKTEPU30BaTh
tabmunyto ¢opmy llepuonuueckoit CUCTEMBl XMMUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHSATHUS «IJIaBHAs MoArpymnmna (A-rpymma)» U «mnododyHas
noarpynna (b-rpynma)», wmanble U OOJbIIME MEPUOABI, COOTHOCHUTH
0003HAYEHUSI, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia siapa, OOINee YHUCIO DJICEKTPOHOB U
pacripesielieHue WX 1O JJEKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHEHHUI B
npezaesax MaJibIX MEePUO0B U TJIABHBIX MOJATPYII ¢ YIYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YUCIAYy U COCTaBy YYaCTBYIOIIMX B PEaKIMHU



BEIIECTB, MO TEIIOBOMY 3(PPeKTy, Mo M3MEHEHUIO CTEIEHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHEe XUMHUYECKHE
CBOMCTBA TIPOCTBHIX U CIOXKHBIX BEIIECTB, IOATBEP)KIAs OMHMCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIHil;

COCTaBJSITh YPAaBHEHHUS AJIEKTPOJUTHUECKOH JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEM, MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMHA HOHHOTO
OOMEHa, ypaBHEHHS DEAKIUW, TMOATBEPKIAIONIUX CYIECTBOBAHUE
TEHETUYECKON CBS3HM MEXKIY BEIIECTBAMH Pa3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEZICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajlaHca dTUX PEaAKITU;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MO)XHOCTH TIPOTEKAHMS] XUMHUYECKUX TMPEBPAIICHUA B Pa3TUIHBIX
YCIIOBUSX;

BBIUKCIISAT OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO  MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMMHUYECKOro »JJieMeHTa 1o (dopmyne
COEAMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIUU;

coOnofaTh  MpaBuja  IOJIb30BaHUS ~ XMMHUYECKOM  MOCYyIOH  H
nabopaTopHbIM 00OpYJOBaHHMEM, a TakKe TIpaBWiIa OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB IO TOIYyYCHHIO M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTH  PEAKIMU,  TOATBEPXKIAIONIMEe  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB. PACIO3HABATH OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonuI-, KapooHatr-, ¢ocdar-, cuimkar-, cyiab(par-, THIPOKCUI-HUOHBI,
KaTUOHbI aMMOHHUS U HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPaX HEOPTaHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE OIEPAlMH MBICIUTEIHHON JESITETbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMAaTH3allhiO, BBISIBICHHE
MPUYMHHO-CIICJICTBEHHBIX CBSI3€H — I M3y4YEHUS CBOWCTB BEIIECTB M
XAMHUYCCKUX pPEaKIMH, eCTECCTBEHHO-HAyYHbIC METONbI TIO3HAHHUS —
HaOJIIO/ICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HauMmeHoBaHue KoaudecTBo uacoB
Ne DJieKTpOoHHbIE (LM poBbIe)
pas3aeyioB U TeEM KonTposbHbie IIpakTHueckue
n/n Beero oOpa3oBaTesibHbIE pecypchl
NMporpaMmabl padoThbI padoThI
Pa3nean 1. [lepBoHayajibHble XMMHYECKHE TOHATHUS
Xumusi — BaxkHas
11 00J1aCTh €CTECTBO3HAHUS s 5 bub6mmoreka [JOK
' U IIPAKTUYECKON https://m.edsoo.ru/7f41837¢
JIEATEIbHOCTH YEJIOBEKA
12 BemecTBa 1 xummnueckue 5 | bub6mmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro nio pazaeny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHUYeCKNX BelIeCTB
1 Boznyx. Kucnopon. 6 bubmmoreka LIOK
' [Tousatne 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopox. Ilonstue o g ! bu6motexa [IOK
' KUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
’3 Bona. PactBopsl. s . 1 bubmoreka [IOK
' [Tonsarue 06 OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACChI
but6moreka IJOK
24 HEOPraHNYECKUX 11 1 1
. https://m.edsoo.ru/7f41837¢c
COEIIMHCHUM
Hroro nio pazgeny 30

Paznen 3. [lepuoguueckuii 3axon u [lepuoaunyeckas cucrema xumudeckux 31emMenToB /. U. MenaeneeBa. CTpoeHune aToMoB.




Xumuueckas cBi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE pe€akuuuun

[Tepuoguueckuii 3aK0H U
[Tepuognueckas cucrema
3.1 XUMHUYECKHUX AJIEMCHTOB 7
. . Menneneena.
Crpoenue atoma

bub6morexa IIOK
https://m.edsoo.ru/7f41837¢c

XUMHAYECKas CBI3b.

39 OKuCIUTENHHO- g 5 bubmmoreka [JOK
' BOCCTAHOBUTEILHBIE https://m.edsoo.ru/7f41837¢
peakuuu
MIToro mo pasier 15 but6moreka [JOK
pasaety https://m.edsoo.ru/7f41837¢
bubmumoreka [IOK
PesepBHOE Bpemst 3
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO

YACOB I10 ITPOIT'PAMME 68 >




9 KUIIACC

HauMeHOBaAHHE KoanuecTBo 4acoB
Ne DJIeKTPOHHBIE (LM poBbIe)
pa3jeyioB M TeM KonTpoJibubie IIpakTHyeckue
n/n Bcero oOpa3oBaTejibHbIE PeCypChl
NnporpaMmmabl padoThbI padoThI
Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH
[ToBTOpeHue n
11 yrayOaeHue 3HaHui s { bu6motexa [IOK
' OCHOBHBIX Pa3eiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kjacca
OcHOBHbIE
bubmiorexa [IOK
1.2 3aKOHOMEPHOCTH 4
. https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaAKIINit
DIEeKTPOIMTUYECKAS
13 JIACCOITHAITHSI. g { 1 bubmnoreka [IOK
) XUMHUYECKUE PEAKIINH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTanibl 1 X COeITUHEHUS
OO0mras xapaKkTepruCTHKa
B P P bubmmoreka [JOK
2.1 XHUMMYECKHX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpymnmsl. I'aorenst
OO6m1ast XapakTeprCTHKA
29 XUMHUYECKUX 3JICMCHTOB 6 bubmumoreka [IOK
' VIA-rpynnsi. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHEHUS
2.3 OO611ast XapakTepUCTHKA 7 1 bubmmoreka [IOK




XHUMHYECKUX IJIEMCHTOB
VA-rpynnsl. A3or,
(dhochop 1 ux coeTMHECHUS

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

OO6mas xapakTeprucTuKa
XUMHYECCKUX DJIEMCHTOB

bub6muorexa IJOK
2.4 IVA- Y%
FPYHIIbL. STICPOAH 8 https://m.edsoo.ru/7f41a636
KPEMHUU U UX
COEIMHEHU
Hroro no paszneny 25
Pa3nen 3. MeTaujbl M HX COeTUHEHUS
31 OO01wume cBoiicTBa 4 bubmiorexa [IOK
' METAJJIOB https://m.edsoo.ru/7f41a636
39 Baxueiinie MeTalIbl U 16 bu6morexa IIOK
' HUX COeAUHEHUS https://m.edsoo.ru/7f41a636
Hroro nio pazgeny 20

Pazgen 4. Xumus u okpy:xaomias cpeia

41 BeniectBa u maTepuansl B 3 bubmuorexa [IOK
' JKA3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
but6mmoreka [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoJsnuecTBo 4acoB
JIeKTPOHHBIEe HU(pPOBbIE
n| Tema ypoka KonTpoabubie IIpakTH4yeckue
Bcero o0pa3oBaresibHbIE pecypchl
/ padoThI paGoThI
n
[Ipenmer xumun. Posb xumuu B
1 JKW3HU yenoBeka. Tena u 1 brbmorexa [OK
) https://m.edsoo.ru/ff0d210c
BEILIECTBA

) Ilonatue o MeTogax MO3HAHUS B 1 bubmoteka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1

3 «IIpaBuna paboThI B 1abopaTopun . bubmorexa [JOK
Y IpuEMBI 0OpaIIeHus ¢ https://m.edsoo.ru/ff0d23dc
nabopaTOpHBIM 000PYIOBAaHUEM »

4 UucThie BEIECTBa U CMECH. : bu6mmoreka [JOK
Crioco0sI pa3aeneHus: cMece https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2

5 «Paznenenne cmeceit (Ha . bu6moreka [JOK
IIpUMEPE OYUCTKU TOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN )»

bu6moreka [JOK
6 A
TOMBT M MOJICRY B! 1 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DIIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMUYECKHX 1 bubmoreia TOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB




bu6moreka [JOK

Pa3JIOKEHUS, 3aMEIeHUS,

8 [IpocTeie 1 ClOKHBIE BEIIECTBA
https://m.edsoo.ru/ff0d2a6c
bu6moreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE yUYEHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BelecTB. XuMudeckas popmya. bubmuorexa [JOK
BaneHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKUX 3JIEMEHTOB
OTHOcHTENIbHASI aTOMHAs Macca.
bu6moreka [JOK
11 | OtHOCHUTENBHAs MOJIEKYJISIpHAs
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J11 XMMHUYECKOT O bubmoteka [JOK
3JIEMEHTa B COCINHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Momb. bu6moreka [JOK
MounsipHas Macca https://m.edsoo.ru/ff0d5230
14 duznvecKre 1 XUMHUIECKHE bubmoreka IJOK
SIBJICHUS. XUMHUYECKask PEaKLIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBusi NpOTEKaHUS bu6motexa [IOK
XUMUYECKUX PEAKLINI https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHUsI MaCChl
16 | BemecTB. XUMHUYECKHE brbmorexa [TOK
H ) https://m.edsoo.ru/ff0d3b88
YpaBHEHHUS
Brruuciienust koamyecTna, Macchbl
bu6moreka [JOK
17 | BemectBa M0 ypaBHEHUSIM
. https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEAKLIHI
Krnaccugukanusi XMuMu4decKux
2 bu6immoreka IIOK
18 | peaknuit (coenuHeHuUs,

https://m.edsoo.ru/ff0d3f34




oOMeHa)

M. B. JIoMOHOCOB — y4EHBI-

Bbu6moreka [JOK
19 . 0606
PHIMITIONEARCT. TIDODIICHHIE H hitps://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alusl 3HAHUH
Kontponsnas padora Nel mo reme
20 | «BemecTBa U XUMHYECKHE brbmorexa [OK
B https://m.edsoo.ru/ff0d4290
peaxum»
Boznyx — cmech razoB. Cocras
bu6moreka [JOK
21 Bo3nyxa. Kucinopoa — sneMeHT u
https://m.edsoo.ru/ff0d448e
npocToe BemiecTBo. O30H
du3nyeckne U XUMHUIECKUE
2 CBOMCTBA KUCIIOPOA (peakinu bubmorexa [JOK
okucieHus, ropeaue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
Crioco0bI oTydeHus: KUCI0poaa
)| B nabopaTopuu u bubmorexa [{OK
MPOMBIILIEHHOCTH. [IpuMenenune https://m.edsoo.ru/ff0d497a
KHCIIOpoaa
TennoBoii 23 pexT XuMuIecKon
€aKILUU, IOHSTHE O
24 IT)e ML(I)XI/IMI/HICCKOM AQBHEHUU Brbmorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U YHI0TEPMHUYECKUX
peaxnusax
TommmBo (HEPTh, YroJib U METaH).
bu6moreka [JOK
25 | 3arps3HeHue BO3AyXa, CIOCOOBI
https://m.edsoo.ru/ff0d4c4a
€ro MpeAoTBPAIlCHUs
26 [IpakTueckas padorta Ne 3 mo bubmmotexa [IOK

teme «lloyuenue u cobupanue

https://m.edsoo.ru/ff0d4ae2




KHUCIIOpOJIa, U3YUEHUE €ro
CBOMCTB»

Bonopon — 3seMeHT u mpocroe

Bbu6moreka [JOK

27| pemectso. Haxoserite & https://m.edsoo.ru/ff0d4dd0
pUpoIe
duU3nUeCcCKUe U XUMUUECKUE

28 | cBoiicTBa Bonopoaa. [lpumenenne Bubmoreta LIOK

https://m.edsoo.ru/ff0d4dd0

BOZIOpOJIa

29 | TloHsiTHE O KMCIOTAaX U COJSAX butmmorera TIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObl moJTy4eHust BOIOPOJA B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 mo

g1 | Teme «Ilonyuenue u cobupanue bu6mmoreka IIOK
BOAOpPOJA, U3YUYEHHUE €r0 https://m.edsoo.ru/ff0d4{42
CBOMCTBY

1 MonsipHblil 00bEM Ta30B. 3aKOH bubmorexa [{OK
Asoranpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0béMa, KOIHYECTBA

1 BEIIIECTBA ra3a Mo ero bubmotexa [JOK
M3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UM 00BEMY
Brraucnenust 06EMOB ra3oB mo

34 YPaBHEHHIO PEaKIMM Ha OCHOBE bubmuotexa LIOK
3aKOHa 00BEMHBIX OTHOIIICHHI https://m.edsoo.ru/ff0d5708
razoB

35 dOu3nUeCKue U XUMHYCCKUE Bbu6moreka [JOK

CBOMCTBa BOJBI

https://m.edsoo.ru/ff0d587a




CocraB ocuoBanuii. [Tloustue 00

bu6moreka [JOK

36 HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacepleHHble 1 HEHACBIIIIEHHBIE Bbu6moreka [JOK
pactBOpBl. MaccoBas 10 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpPE
[IpakTueckas padora Ne 5 mo

38 teme «[IpuroroBiaeHne pacTtBoOpoB bubmuorexa [JOK
C ONpeeNIEHHON MacCOBOM 10JIEi https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»

39 KonTtponbsHas padora Ne2 o teme bubmmorexa [IOK
«Kucnopon. Bonopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, KIaccupuKaims, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMu4yecKue

41 | cBolCTBa KUCIOTHBIX, OCHOBHBIX bubmorera IIOK

https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCUIIOB

4 OCHOBaHMS: COCTaB, bu6mmoreka [JOK
KJ1accupuKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenune u xXumuyeckue bubmuotexa [JOK
CBOWICTBA OCHOBAHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, bubmioreka [IOK
KJIacCH (PUKaIKsl, HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2

45 ITony4yenue n xumMu4uecKre bubmmorexa [IOK
CBOICTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa, BuGmrorexa LOK

46 | cmocoObl MoTy4eHHUs,

XUMHUUYECKHE CBOMCTBA

https://m.edsoo.ru/00ad9474




[IpaxTuueckas padora Ne 6.
Pemenue OKCIICPUMCHTAJIbHBIX

bu6moreka [JOK

47 | 3agaud no reme «OCHOBHbIE
g https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTaHUYECKUX
COECIMHEHUI»
I'eneTnueckas CBA3b MEXKIY
bu6mmoreka [JOK
48 | KJIaccaMM HEOPraHMYECKHUX
. https://m.edsoo.ru/00ad9a50
COEIMHEHUM
49 O06o001IeHre 1 CUCTEeMaTH3AITHS bu6moreka [JOK
3HAaHUH https://m.edso0.ru/00ad9cb2
KonTtponbsHas padora Ne3 o teme
" bubmoteka [JOK
50 OCHOBHBIE KJIaCChI
. https://m.edsoo.ru/00ad9e1a
HEOPraHUYECKUX COCTUHEHU I
[IepBble mONBITKH
51 KJ1acCU(UKAIIUU XUMUYECKHX bubmmotexa [IOK
anemeHToB. [loHsTHE O TpynIIax https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIIEMEHTOB
Ilepnonnueckuii 3aK0H U
57 [lepnoanueckas cucrema bubmotexa LIOK
XHMHUYECKHUX dJ1eMeHToB /. . https://m.edsoo.ru/00adaS2c
Menneneena
53 | Ilepuonsl, IPYIIIEL, TOATPYIIIILI bubmotexa IIOK
p - TPY ’ py https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CocraB bubmmorexa [IOK
aTOMHBIX siep. M30Tornbl https://m.edsoo.ru/00ada342
CrtpoeHue 2JIEKTPOHHBIX
bu6moreka [JOK
55| o00omouexk aTOMOB AJIEMEHTOB

[lepnonnueckont cucremsr /1. 1.

https://m.edsoo.ru/00ada6bc




Menneneesa

XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA T10 €ro MOJIOKEHHIO B

Bbu6moreka [JOK

>6 [Tepuognueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3naueHue [lepuonuyeckoro

57 3aKOHA JUIS Pa3BUTHs HAYKU U bubmorexa LIOK
npaktuku. [[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
y4€HBIH, MeAaror u rpaKJaHuH
PesepBHbIii ypok. O6001ICHHE U

53 CHUCTEMAaTH3aLMs 3HAHUM / bubmoteka [JOK
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/00adb33c
pabota
Kontponbhas pabora Ned o reme

59 «Ctpoenue atoma. XumMuyeckas bubmotexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora

60 DIIEKTPOOTPUIIATEIIBHOCTh bubmuotexa [JOK
aTOMOB XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmioreka [IOK

61 Honnas xumiaeckast CBAse https://m.edsoo.ru/00adac34

2 KoBanenTtHas nossipHast bubmmotexa [IOK
XMMUYECKas CBSI3b https://m.edsoo.ru/00adaab8

63 KoBanenTtHas HenosnsipHas bubmorexa [JOK
XUMHUYECKAsI CBA3b https://m.edsoo.ru/00adaab8

Bbu6moreka [JOK
04 | Creneni okucaenia https://m.edsoo.ru/00adae28
65 | OxucauTenbHO- bubmoteka IJOK




BOCCTAaHOBUTCIIBHBIC PECAKIIUU

https://m.edsoo.ru/00adb076

bubmoteka IJOK

66 | OxwucanTenIn U BOCCTAHOBUTEIN 1
https://m.edsoo.ru/00adb076

PesepBHbIii ypok. O6001mIeHNE 1

67 cUCTeMaTH3alusl 3HAHUU 110 TeMe . bubmorexa [{OK
«CTtpoeHue atoma. XuMUYeCKas https://m.edsoo.ru/00ad9cb2
CBSI3b)»

68 PesepBHbIii ypok. O6001ICHHE U . bubmmotexa [IOK
cucTeMaTu3anus 3HaHUuU https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB 63
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9 KUIIACC

Ne KoanuecTrBo yacos
JieKTpOHHbIEe UG pPOBbIE
n | Tema ypoka KonTpoJbHble IIpakTHyeckue
Bcero o0pa3oBaresibHbIE pecypchl
/ padoThI padoThI
n
[Tepuonnyeckuii 3aKoH.
| [Tepuonnueckast cucrema ] bubmmoreka [IOK
XUMHUYECKUX 3JIEMEHTOB /. https://m.edsoo.ru/00adb59e
H. MenneneeBa
3aKOHOMEPHOCTH B
) W3MEHEHHUH CBOMCTB . bu6moreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus n
3 OMEHK ATV DA ] bubmoreka IJOK
HOMEHKJIAT
yp https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEIIECTB
Bunpl xuMudeckoi cBI3U U
bubmoreka [IOK
4 THUTIBI KPUCTAJITTYECKUX 1
. https://m.edsoo.ru/00adbac6
pEeETOK
KonTponbsHas padora Nel
no reme «lloBTopenue u
5 yriyOjieHue 3HaHUH 1 1
OCHOBHBIX Pa3JIeIoB Kypca
8 kiacca»
6 Knaccuduxarus . bu6mmotexa [IOK
XUMHUYECKUX PEAKIUM MO https://m.edsoo.ru/00adbcb0




pa3JIMYHbBIM IIPU3HAKAM

ITonsTre 0 ckopocTH

XUMUYECKON peaKIu. bu6mmotexa [IOK

7 [TonsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TreTEePOr€HHBIX PEAKIUAX
[ToHnsiTHE O XUMUYECKOM
paBHOBecuu. PakToOpBI,

g BIIMSIFOLLME HA CKOPOCTh bubmuorexa [JOK
XUMHYECKON PEAKLIU U https://m.edsoo.ru/00adc28¢c
MOJI0KEHUE XUMHUYECKOTO
paBHOBECHUSA
OKuCIUTEIbHO-

9 BOCCTAHOBUTEIbHBIE Brbmorexa LIOK

https://m.edsoo.ru/00adcade
peakuuun
Teopus

10 AIEKTP O TUYECKOU bubmoreka IJOK
nuccoranuu. CUIbHBIE U https://m.edsoo.ru/00adcd68
cradble IJIEKTPOIUTHI

1 HonHble ypaBHEHUS bubmmoreka [IOK
peakuuin https://m.edsoo.ru/00add448
XuMHu4eckre CBONCTBA
KHCJIOT MU OCHOBaHUH B

12 | cBere npeacTaBiaeHUit 00 butamorexa TIOK

. https://m.edsoo.ru/00add5d8
AIEKTPOTU TUYECKOU
JIACCOIUAITUT
XUMHUYECKHE CBOHCTRA
13 coJjiel B CBETE buomorexa [TOK

IpeacTaBiIeHUN 00

https://m.edsoo.ru/00add8b2




3JIEKTPOJINTUYECKON

JUCCOLMAINT

14 [Tonsarue o rugponuse bubmorexa [JOK
coJsieit https://m.edsoo.ru/00add9d4

1 O06o0menne u bu6moreka [JOK
cucTeMaTHu3alus 3HaHuU https://m.edsoo.ru/00addd12
[TpakTuueckas pabota Ne 1.

16 «Pemenue bubmuoreka [JOK
JKCIIEPUMEHTAJIbHBIX https://m.edsoo.ru/00addbfa
3a/1au»

KonrponpsHas pabora Ne2
10 TeEMeE

17 «ONeKTpoIUTHYECKAs bubmorexa [JOK
JUCCOIaIH. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKLIVH B
pacTBOpax»

OO61mas xapakTepucTuKa

13 rajloreHOB. XUMHYECKHUE bu6moreka [JOK
CBOMCTBA Ha IIpUMeEpE https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopon. ComnsiHast

19 KHCIIOTa, XUMUAYECKHE bubmioreka [IOK
CBOMCTBa, NOJIy4YEHHUE, https://m.edsoo.ru/00adel104
NPUMEHEHUE
[TpaxkTueckas pabota Ne 2

20 o reme «llonyuenue bubmorexa [JOK

COJITHOM KHCJIOTEL,
U3y4YEeHHE €€ CBOWCTB»

https://m.edsoo.ru/00ade348




Brruucienus no
YPaBHEHUSIM XUMHYECKUX

bu6moreka [JOK

21
peaKIuii, eclii OJIUH U3 https://m.edsoo.ru/00ade4 88
peareHToB J]aH B U30BITKE

2 OO6m1ast xapaKTepuCTHKA bubmorexa [JOK
anemMeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnoTponHble
MOIU(PHUKALUU CEPHI.

3 Haxoxnenue cepol u e€ bubmuorexa [JOK
COEIMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHU4YECKHE CBOHCTBA
cephl
CepoB0oa0pOI, CTPOCHHE,

P P P bubmoreka [JOK
24 ¢du3nyeckre U XUMHUYECKHE
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunel cepol. CepHas

75 KHUCIIOTa, PU3UIECKHE U bubmorexa [{OK
XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUYECKUE PEAKIIHH,

JIeKale B OCHOBE
MIPOMBIIIVIEHHOTO CIioco0a
. bu6moreka [JOK
26 MOJTYYEHUS CEPHOU
https://m.edsoo.ru/00adec8a
KHUCJIOTBI. XUMHYECKOE
3arpsi3HEHNE OKPYKaro el
Cpenbl COETUHEHUSMHU CEPBI
7 Brraucnenne maccoBoi Bbu6moreka [JOK

A0JIM BbIXOJa IPOAYKTa

https://m.edsoo.ru/00adec8a




peaxkuu

OO61mas XxapakTepucTuKa
IEMEHTOB V A-Tpymisl.

bu6moreka [JOK
28 A30T, pacipocTpaHEeHHE B
https://m.edsoo.ru/00adeeab
npupoje, GpU3n4YecKue u
XUMUYECKHUE CBOMCTBA
AMMHaK, ero pu3nIecKue
. bu6moreka [JOK
29 1 XMMHUYECKHE CBOMCTBA,
https://m.edso0.ru/00adf004
MOJIyYCHUE U IPUMEHEHHU e
[TpakTuyeckas pabota Ne 3
30 no teme «llonyuenue bubmmotexa [IOK
aMMMAaKa, U3y4eHUE ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas Kuciora, eé
31 bu3nYecKre U XUMHUECKUE bubmmorera TIOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb30BaHne HUTPATOB
U cOJied aMMOHMUS B
KaueCcTBE MUHEPATbHBIX
N bu6moreka [JOK
32 ynoopeHuil. XuMHU4eCKoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYKaro el
Cpellbl COeIMHEHUSIMU
aszora
dochop. Oxeup docdopa
13 (V) u dhochopnas kucioTa, bubmorexa [JOK
(bu3HYeCKre 1 XUMHYCCKHE https://m.edsoo.ru/00adf68a
CBOMCTBa, NOJIyYEHHUE
34 | MUcnonp3oBanue pocharon bubmorexa [JOK




B KaueCTBE MUHEPAJbHBIX
ynoOpenwuii. 3arpsizHeHue
MIPUPOJIHOM CpPEIbI

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

dochaTamu
VYrnepon,

35 pacnpocTpaHeHue B bubmmoreka [IOK
npupose, Gpu3ndecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcunpl yriaepojaa, ux
busznuecKkre 1 XuMU4YECKue

. bu6mmoreka [JOK
36 CBOWCTBA. DKOJIOTUYECKHE
https://m.edsoo.ru/00adfebe
pOOJIEMBI, CBSI3aHHBIE C
okcusoM yrieposa (IV)

37 VYrosbHas KUCIOTA U €€ bubmotexa [IOK
coJu https://m.edsoo.ru/00ae006¢
[TpakTueckas padorta Ne 4
no teme "[lonyuenne

bubmioreka [IOK
38 YTJIEKHUCIIOTO Tra3a.
https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"
IlepBoHavaIbHBIE TOHATUS

39 00 OpraHUYEeCKUX bubmmoreka [IOK
BelllecTBaX Kak O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriiepoja

40 Kpemnuii u ero bubmorexa [JOK
COCIMHCHUS https://m.edsoo.ru/00ae080a

41 [TpaxkTueckas padota Ne 5. bu6mmotexa [IOK

Perienue

https://m.edsoo.ru/00ae0bf2




AKCIIEPUMEHTAIBHBIX 3a/1a4
mo Teme «Baxkneimmue
HEMeETAJIIBI U UX
COCIUHCHUS

42

KontponeHas pabora Ne3
o Teme «BaxkHelmue
HEMETAJIIbl U HX
COCIVHECHUS

bu6moreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO61as xapakTepucTuKa
XUMHUUYECKUX IIEMEHTOB —
MeTaJIoB. Mertannuueckas
CBSI3b M METaJUIMYECKast
KpHUCTaJlJIMuecKasi peiérKa.
®ur3nUUECKHUE CBOWCTBA
METaJJIOB

bubmioreka [IOK
https://m.edsoo.ru/00ael103e

44

XUMHYECKHE CBOMCTBA
METaJIJIOB.
DIIEKTPOXUMHUYECKHUH PsIJT
HaIPsKEHUN METaIlJIOB

bu6moreka [JOK
https://m.edsoo.ru/00ael 156

45

O6mme criocoObl
MOJTy4CHUS MCTAJIJIOB.
CmiaBel. Beraucnenus mo
YPaBHCHUAM XUMHUUYCCKUX
peakLui, eciiu OJ1H U3
pEareHTOB COJIEPIKHUT
IpuMecHu

bubmioreka [IOK
https://m.edsoo.ru/00ael 156

46

ITonsTe 0 KOppo3UH
METAJIJIOB

bu6moreka [JOK
https://m.edsoo.ru/00ael1278




bubmoreka [JOK

47 [llenounbIc METAIUIBI
https://m.edsoo.ru/00ae14b2
43 OKCHUIBI U THAPOKCUIBI bubmotexa [JOK
HATpHUs U Kaausd https://m.edsoo.ru/00ae14b2
IenouHO3eMENbHBIC
. bu6moreka [JOK
49 MeETaJUIbl — KaJIbIUH U
. https://m.edsoo.ru/00ael5e8
MarHui
50 Baxneiimme coenrHeHUs bubmuoreka [JOK
KaJIBIINS https://m.edsoo.ru/00aelSe8
51 O6o0meHue u
cucTeMaTH3alus 3HaHU I
57 JKécTkocTh BOABI U bu6mmoreka [JOK
CrocoObl €€ yCTpaHeHUsI https://m.edsoo.ru/00ae1886
[TpakTuueckas pabota Ne 6
53 o Teme "JKECTKOCTh BOIBI bubmorexa [TOK
. I[” https://m.edsoo.ru/00ael ae8
Y METOJbI €€ yCTpaHeHUs
bu6moreka [JOK
4 A i
> TIOMHHHHI https://m.edsoo.ru/00ael c64
55 AmdoTepHbIe cBOIiCTBa bubmmoreka [IOK
OKCcHJa U TUAPOKCHIA https://m.edsoo.ru/00ael c64
56 Keres0 bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
Oxcuabl, THAPOKCUIBI U
57 CoJIn f[Kene3aH I()II) u jcenesa Brbmorexa TOK
https://m.edsoo.ru/00ae35e6
(I1T)
O6o0meHue u
58 8

cUcTeMaTu3alusa 3HaHUU




59

[TpakTuueckas pabota Ne 7.
Pemienue
AKCIIEPUMEHTAILHBIX 3a/1a4
1o TeMe «BaxHelmue
METaJJIbl K HX
COCIVHCHHUS

bu6moreka [JOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus mo
YpaBHEHUSIM XUMUYECKHUX
peaKkuril, eciivi OJIUH U3
peareHToB JiaH B U30bITKE
WJIA COJIEPKUT IPUMECH.
Brraucnenus maccoBoi
JIOJIA BBIXOJa TPOIYKTa
peakuuu

bu6moreka [JOK
https://m.edsoo.ru/00ael1750

61

O060011EH1E U
cucTeMaTu3anusa 3HaHUU

62

KonTponbsaas pabora Ned
o Teme «BaxkHelmue
METaJUIBI ¥ UX
COCIVHECHUS

63

BewectBa u MaTepuaisl B
IIOBCEAHEBHOM KU3HU
YeJI0BEKa

bubmioreka [IOK
https://m.edsoo.ru/00ae3f50

64

XuMHUYECKOe 3arpsi3sHEeHe
OKpY’KaIOIIEH CpeJibl

bu6moreka [JOK
https://m.edso0.ru/00ae4270

65

Posb xumuu B perieHnu
HKOJIOTMYECKUX MPpolIieM

bubmoreka [JOK
https://m.edsoo.ru/00ae4270

66

Pe3epBHBIN ypoOK.

bu6moreka [JOK




O060011EHE U
cucTeMaTu3anusa 3HaHuu

https://m.edsoo.ru/00ae0dOa

Pe3epBHbI ypoOK.

67 O6o6menHe 1 | bu6moreka [JOK
. https://m.edsoo.ru/00adb33c
cUCTEMAaTHU3alUs 3HaHUU
PezepBHEBIN YPOK.
63 060613) eHI/IeyE | bu6moreka [JOK
o . https://m.edso0.ru/00ad9cb2
cucTeMaTHU3alusd 3HaHUU
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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