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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QenepanbHOM paboueld MporpaMMBbI
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1o xumMuu Ja€T MpENCTaBICHUE O MENsxX, OOIel cTpaTeruu
OoOy4eHMs, BOCIHUTAHHMS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
nperMeTa, YCTAHABJIMBAET 00s3aTeIbHOE MIPEIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHe ero o KiaccaM W CTPYKTYpPUpPOBAaHHUE IO
pasienaM MU TeMaM MpPOrpaMMbl IO XHUMHH, OINPEAEISET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHUU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaroluxcsi, ONpenensieT BO3MOXKHOCTU MpeaMeTa IS
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBaHUU K
pe3yabTaram 00yueHUss XUMUU Ha YPOBHE 1ieJIed U3ydeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIY>KUT OCHOBOM st (OPMUPOBAHMUS MHPOBO33PEHUS
o0Oy4aromierocsi, ero MpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
poiib UrparoT (GopMUpYyEMble XUMHUEW TMPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPIUM U 00 SBOJIOIMU BEUIECTB B MPHUPONE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0JjeM YCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MTPOOIIEM 3PABOOXPAHECHHUS.

N3yueHnne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JIJIT  CaMOpasBUTHUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaromMXxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITEeIbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JIeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOI'O0 MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJI0CTHOTO B3TJISI1a HA €IMHCTBO MPUPOJIBI U YEITOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUY E€CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00 yJarOIIHXCS;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K TIPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTUYECKOE
oOpa3zoBaHHEe 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOYyYEHHM XUMHUU OOECTIEUMBAIOTCS CIEIU(PUKON
colepXaHusi  y4eOHOro IpeameTra, KOTOpbIA  SBIIAETCS  NEAarormyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeneNEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOUIUMHCSI CUCTEMbI IMEPBOHAYAILHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHUM W HEKOTOPHIX OTACNbHBIX 3HAYUMBIX TOHSITHH
OpraHUYECKON XUMUHU.

CtpykTypa copepaHHs MpOrpamMMmbl MO XUMUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona k €€ uszydenuro. Comep:kaHue CKIaAbIBACTCA U3 CUCTEMBI
MOHSITUM O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHI O XUMHUECKON
peakiuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPECTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuognueckoro 3akona /1. . MeHneneea kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHUH aTOMA U XUMHYECKOM CBSI3H;

— TpPEeACTaBIE€HUN 00 DIIEKTPOIUTHUYECKOM JIUCCOMAlUU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHHMS PACCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JIpyromy, BBITIONHAS (PYHKIUU OOBSCHEHHUS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOI0 MPUMEHEHUS U MOJy4YEeHUS
U3Y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABJICHUS] O XUMUYECKON COCTABIIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpUPOIbl, LIEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHHMIO U
METoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHUU NPOUCXOIUT C MPHUBICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaIoMUA MUY,
«buonorus. 5—7 xknacce» u «Puszuka. 7 Kiaccy.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWUKA OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NEATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeameTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HaHUW — BaXHEWIUX (PaKTOB, MOHITHIA, 3aKOHOB ¥ TEOPETUUECKHUX MOJOKCHHM,
JOCTYIHBIX OOOOIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B



NpHOOIICHNN K HAyYHBIM METOJaM II0O3HAHWS TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUH U PA3BUTHH TO3HABATEIBHBIX YMCHUU U
UX TIPUMEHEHWHW B Y4YeOHO-IIO3HABATECILHOW M y4eOHO-MCCIICI0BATEIbCKON
JeSITeNHbHOCTH, OCBOCHUU TPaBW Oe30macHOro oOparieHusi ¢ BEIECTBAaMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HauU€HHE MPUOOPENH TaKUEe 1eJU, KaK:

— (opMHUpOBaHME MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aJIaNTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOYyYeHHMS Ha  CHCTEMaTHYeCKoe MpHOOIIeHHE
OOyJarOIMXcsi K CaMOCTOSATEILHON IO3HABATEIILHONW EATEILHOCTH, HAYIHBIM
METOJIaM TTO3HAHMSI, (OPMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yCiIoBUM, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YyUarOITUMUCS
OTBITA Pa3HOOOPA3HON MEATETLHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIONINX YHHBEPCAIBHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JIESITEIbHOCTH;

— (opmupoBanre oO0mell (QYHKIIMOHATBHON W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKPYXKAIOIIET0 MHpA, UCIHOJIb3Ysl 3HAHUS U ONbBIT, MOJYYEHHBbIE NMPU H3YUYEHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHOW J>XH3HU U
TPYAOBOM JNEATEIbHOCTH;

— (¢opMupoBaHHWE y OOYyYaIOIMMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSl 1EHHOCTH XHMHWYECKUX 3HAaHUWU I8 BBIPAOOTKH DKOJIOTMYECKH
eJIeCO00Pa3HOr0 TIOBEAEHUS B OBITY W TPYAOBOM JEATENHHOCTH B LENIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGUiIsS ¥ HAMPaBICHHOCTH NATbHEUIIETO
o0y4eHusl.

OO6miee YMCIO YacoB, OTBEACHHBIX I H3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3zoBanus, coctaniseT 136 yacos: B 8 kinacce — 68 gacos (2
yaca B HeJIeq0), B 9 kitacce — 68 JacoB (2 yaca B HEZIEIHO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XuMHUM B J)KM3HU 4YelOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. PU3NMUECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHe O MeTOAax MO3HAHUA B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0sbI pa3ieneHust CMeceil.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE dIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
snemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 1011 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemectBa. Moinb. MonsipHast macca. B3auMocBsi3p KOIM4ECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCINHCHUMN.

Du3NUecKUe U XUMHUUYECKHUE SIBIICHUSI. XUMHUECKas peakus U €€ MpU3HaKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, MpaBWiIaMu pabOTHl B JIAOOpATOPUH U
npuéMamMu oOpauieHusi ¢ J1adOpaTOpHBIM O0OpPYIOBAHUEM, U3YUEHHE U ONUCAHUE
¢u3nuecknx CBOMCTB 00pa3l[OB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dusznuecknx (TUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE YW KOHJACHCAIUS BOJbI) U XMUMHYECKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJla ¢ KUCIIOTOMN) SIBJICHUM, HAOII0OIeHUE U
OMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3joKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIIOM Oapusi, pa3ioxKeHUue THIPOKCUaa
meau (II) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pactBopoM conu Menu (1),
U3Yy4YEHHE CTMOCOOOB pa3/ielICHUs] CMECEil: ¢ MOMOIbI0 MarHuTa, (puibTpoBaHUE,
BbINIapUBaHUE, TUCTUIUISAIMS, XpoMaTorpadus, MPOBEIEHHE OYUCTKU MMOBAPEHHOM
conmu, HaOMIOJEHWE W  ONMUCAaHWE  PEe3yJIbTaTOB  NPOBEACHHS  OIIBITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHS MACChl, CO3JaHUE MOJENeld MOJIEKY
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nmyxa. Kuciaopon — 3jieMEHT U IpoCToe
BemecTBO. HaxoxmeHnue kuciaopoma B Tpupone, (U3UICCKUE W XUMHUYCCKUC
cBoiictBa (peakuuu ropeHusi). Oxcuabl. I[lpumenenne xucimopopa. CrocoObl



MOJIyYEHHUSI KHUCIIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoia B mpupoje. O30H — ayloTponHas MoAu(uKaius KUCIopoaa.

TemnoBoit 3p(hHEeKT XUMUYECKOM peakiih, TEPMOXUMUUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MYECKHEe U XHMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHus. Kucnorsl u conu.

MonspHsblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbL. Boma Kak pactBoputenb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10715 BeliecTBa B pacTBOpPE. XUMHUYECKHE CBOMCTBa BOAbI. OCHOBaHMUS.
Ponw pacTtBOpoB B mpupojie U B KU3HU uyenoBeka. KpyroBopor Bojabl B MPUPO/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukarms
OKCHIIOB:  coseoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEpHbIE) U
HecosneoOpasyomue. Homenknatypa okcugoB. Du3uyeckMe U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusi. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHud. HomeHknarypa ocHoBaHMi. PU3NYECKHE M XHMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. Homenknarypa kucinor. Ouzndeckue u
XMMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn MmertamuioB H. H. bekerosa.
[TonyueHnue Kucior.

Comu. Homenknatypa cosieil. @U3MUYECKUE U XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm:

KaQ4EeCTBEHHOE OMPEAECICHHUE COJIEPIKAHUS KUCIIOPOIa B BO3YX€E, MOIYyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOMCTB KHUCIOPOJa, HAOJIIOJACHHE
B3aUMOJICHCTBHUSl BEILIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHHME C oOpa3laMHu OKCHUIOB U
ONMMCAaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pacClO3HaBaHUE W H3Yy4YCHUE
CBOMCTB BOJOpoja (TopeHwue), B3auMojaeiicTBue Bogopoaa ¢ okcuaom memau (II)
(BO3MOKHO HMCIOJIb30BaHUE BHICOMATEPUAIOB), HAONIOJCHNE OOpA3IOB BEIIECTB
KOJIUYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsSI BEUIECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOMW J10JIell pacTBOPEHHOIO BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METaJIaMU
(HaTprieM ©  KaiublMeM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB,
HAOJII0ICHHE U3MEHEHHUsI OKPAaCKH MHJMKATOPOB B PACTBOPAX KUCIOT U LIENOYEH,
uzydyeHue B3aumopeiicTBusi okcuaa menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEaKUHUW HEUTpaln3aluy, IOJyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpA COJIM, PELICHUE
OKCIEPUMEHTAJIBHBIX 33/ad IO TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHU Y.

IMepuonuueckuii 3akoH u Ilepuoguyeckas cucTeMa XHUMHYECKHUX
nemeHToB JI. W. MenpgeseeBa. CtpoeHune aromoB. XHMHYECKAsl CBA3b.
OKHCIMTENTbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBbie TOMBITKM KIAacCU(UKAIMKM XUMUYECKUX diemMeHToB. [loHsiTue o
rpynmnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M LIE€JI0YHO3EMEJIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHbBIE OKCHIbI
Y TUIPOKCUJIBI.

[Tepuognueckunii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKUX 3JIEMEHTOB /[.
N.  MengeneeBa.  KopoTkomepuomnas u  JiIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumudeckux sneMeHToB /. 1. Menneneesa. Ilepnoast
u rpynnbl. DU3NYECKUII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHUOJA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otornbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XMMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX Y HEMETANIMYECKUX CBOMCTB I10 IPYIIIIAM U EPUOIAM.

3nauenue [lepnoanueckoro 3akona u [leprnoguyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. J[. . MenneneeB — yuy€Hbli U
IPaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAsI CBA3b.

Crenenp  okucienus.  OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
IIponecchl okucneHns U BOCCTaHOBIIEHNs. OKHUCIATENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3lOB BEIIECTB METANIOB W HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUAA ILIMHKA C pacTBOPAMH KHUCJIOT M UIEIOYEH, INPOBEICHHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuu pa3ioKeHUsl, COeMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anpsa MeXnpenIMETHBIX CBS3€W INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCMOJIb30BAHME KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
NOHATUN, TaK U MOHATUM, SBISIOMINXCS CUCTEMHBIMH IS OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO01ue ecTecTBEeHHO--HAyYHbIE MOHATHS: HAYYHbIN (PaKT, TUIOTE3a, TeOopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAONIIOJCHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHE, MOAEIIb, SIBIICHHE.

dusznka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHUI,
W30TOIIbI, PAMOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYEeCKUEe BEIUYMUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, IUIaHEThI, 3B€3/1b1, ColHIIE.

buonorus: dorocunres, ApIxanue, bnocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpPaANbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo U XUMHYeECKasi peaKus

[lepnognueckuii 3axoH. [leproandeckast CuCTeMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX D3JIEMEHTOB IIEPBBIX TPEX MEPUOMNOB, KaHsd, KaJIbLMSI M HX
COCIMHEHNH B COOTBETCTBHUM C TIIOJOXKEHUEM »JJIeMEHTOB B Ilepmonnueckon
CHUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHune BemiecTBa: BHIBI XUMHUYECKOW CBSI3U. THIIBI KPUCTATITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEUIECTB. XHUMHUYECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCSA K pPa3iIW4HbBIM KJIaccaM HEOPTraHWYECKHX
COCJIMHEHUM, TEHETUYECKAs CBA3b HEOPIaHUYECKUX BEILIECTB.

Krnaccudukanus XuMHUECKUX PEAKIHA 1O Pa3IMYHBIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOUIMX B PEaKLUMU BEIIECTB, IO TEIJIOBOMY 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUH, TEPMOXUMUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. llonstTe 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX U IeTepOreHHBIX
peakuusx. [lonsatne o karamuse. IloHsTue 0 xumuueckom paBHoBecuu. DAKTOPHI,
BIVSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUU U IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBieHue  ypaBHEHUH



OKHCIIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIM ¢  UCIOJIb30BaHUEM  METOja
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOTIUTHUECCKON JUCCOIUALINH. DJIEKTPOITUTHI U HEATEKTPOJIUTHI.
KaTtnonsl, anronsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
XUMHUYECKOH cBsizu. CteneHp aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakuiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMM ¥ COJeil B CBeTe MPEACTaBICHUN 00 AIEKTPOIUTUICCKOM
nucconuanuu. KauecTBeHHbIE peakiiui Ha UOHBL. [IoHsITHE O TUApPONIN3€E COoMeH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauIoB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JEUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIECKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IMpOLECCAa AUCCOLMALMUA KHUCIOT, IIENOYed U  CoJer
(BO3MOXHO  HCIOJIb30BAHUE BHJIEO MAaTEpPUATIOB), IMPOBEJICHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKAHUS  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCJIICHHE Ta3a, O0Opa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3jioKeHUsl, COSAMHEHHUS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBK) KAYECTBEHHBIX pEakUi Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJBHBIX 3a]1a4.

HeMeTa/ibl U MX coeTMHEHUSA

OO6mas xapaktepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puanyueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XUMHYECKHME CBOMCTBA Ha IpUMEpe  XJiopa
(B3aUMOZICIICTBHME C MeETalUlaMH, HEMETallJlaMH, IIeJo4yaMu). XJIOPOBOJIOPO/I.
ConsHass KucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHME, NMpUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIHne XJIOpUIbl U HX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENeHW okucieHus. CtpoeHrne W (U3UYECKHE CBOICTBA
MPOCTHIX BEIIECTB — KUCJIOPOJAA U Cepbl. AJUIOTPONHBIE MOJU(PUKAIIMU KUCTOPOa
U cepbl. XUMHUUeckue cBoicTBa cepbl. CepoBOOpOAd, CTpoeHue, (puznyeckue u
XuMuyeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, GQu3nyeckue U XUMHYECKHME CBOMCTBa (00mIME Kak
NpeACTaBUTENA KJlacca KHUCJIOT U crnerudpuueckue). XUMHUYECKHE peaKIuu,
JeXale B OCHOBE IMPOMBIIUIEHHOIO CHoco0a MONYy4YeHHs] CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KUcnoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs! peaKklys Ha



cynbdaT-uoH. Haxoxnenue ceppl M e€ coequHEHHN B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COeNWHEHUSMU Ccephbl (KHUCIOTHBIC JOXKIIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHUSI.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIE CTEMEHH OKUCIEHUS. A30T, pacnpocTpaHEHHE B MPUPOJIE,
du3nyeckue u XuMuIeckue cpoiictea. KpyroBopor azora B mpupoje. AMMHAK, €T0
dbusznyueckre U XMMUYECKUE CBOMCTBA, MOJyuyeHrue u npuMenenue. Coliu aMMOHUS,
uX pu3NUeCcKNe U XMMHUYECKHNE CBOMCTBA, MpUMEHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ MONydeHHe, PU3NYECKUE U XUMHUYECKHUE
CBOMcTBa (0OIIME Kak MpEACTAaBUTENS KJacca KHUCIOT M chelupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadecTBE MMHEpaJIbHBIX
ynoopenuii. XuMHUeCKOoe 3arpsi3HeHUEe OKPYXKAloIIe cpeibl COeAMHEHUAMHU a30Ta
(KUCTIOTHBIE JTOXKIW, 3arpsi3HEHUE BO3/yXa, MOuYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue M XUMHYECKHUE CBOWCTBA.
Oxkcun dpocdopa (V) u dbocdhopnas kuciora, Gu3ndecKkue 1 XUMHIECKUE CBOMCTBA,
nonydenue. Mcnonp3zoBanue hochaTtoB B Ka4eCTBE MUHEPATBHBIX YA00PEHUIA.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUA.  YTJIEpOod,  aUIOTPOIHBIE
Monu(UKALIMKA, PACTPOCTPAHEHHE B TNpuponae, GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancopouus. KpyroBopot yriepoma B npupoge. OKCUABI yriepoaa, ux
dusnueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIC OPTaHU3MBEI,
NOJy4YeHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T1yI00aNbHOTO TMOTEIVICHUS KIWMaTa, MapHUKOBBIN
s dexT. YronbHas KUCI0Ta U €€ COMH, UX (PU3NIECKUE U XUMHUYECKHE CBOWCTBA,
nojgyyeHue U TmpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHaUanbHBIE TOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COCTUHECHUSIX
yriaepona (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJI, TIIUIEPHH, YKCYCHAs KHCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI WX TepepaboTku (OC€H3MH), MX POJb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKM BaXKHBIX BEIIECTBAX: )KHpaX, OeIKax, yrieBojgax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OpPraHWYECKHX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XHUMHUYECKHE CBONCTBA, TMOJIyYeHUE U
npumenenne. CoeauHeHus KpeMHusi B mpupoje. OOumue mnpeacraBieHus 00
okcuzae kpemuaus (IV) m kpemHueBor kuciore. CHIMKATBl, KX HCIOJb30BaHHUE B
OBITY, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MIOBCEITHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUUECKHX BEIISCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEAKIUH Ha XJOPUJ-UOHBI U HAOJIIOJCHUE MPU3HAKOB
UX TMPOTEKAaHUS, ONBITHI, OTpaXKalIIUe (QU3NYECKHUEe U XHWMHUYECKHE CBOMICTBa
raJIoTeHOB M WX COEIUWHEHUN (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJOB), O3HAKOMJICHHE C
oOpaznamMmu  cepbl U €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaIOB), HaOJOICHUE TIpoIlecca OOYTJIMBaHUs caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Yy4YCHHE XHUMHYECKHX CBOWCTB
pa30aBIeHHOI CEepHOI KUCIOTHI, MPOBEIECHUE KAUECTBEHHON peaKIy Ha Cynbdar-
MOH M HaONIoZieHuEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3NYECKHUMHU
cBoiicTBaMu a3ora, (ochopa MU HX COEAMHEHHH (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYeHHE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KaYeCTBEHHBIX PEaKUUi Ha MOH aMMOHHUA M (ochaT-uoOH U U3yYEHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOYXKHO VCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), U3y4EeHUE MoZenen
KPUCTAJUIMYECKUX PEImETOK anMmasa, Tpaduta, (ylsiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMM  PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM VIIEM U
YCTPOMCTBOM NPOTUBOrasza, Mojay4yeHue, coOMpaHue, paclio3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEACHUE KAUeCTBEHHBIX pEaklMi Ha KapOOHAT U
CWIMKAT-UOHBl M W3YYECHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKUMEH CHIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HSKCIEPUMEHTaIbHBIX
3a1a4 1o TeMe «BakHelue HeMeTaulbl U X COSAMHEHUS.

MeTtanjibl 1 MX COeIMHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxenus B llepumonnueckon cucreme xumuueckux osnemenros J[. .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHrue MeTaiuioB. Merayuinueckasi CBsi3b U
METAUINYECKAasT ~ KPUCTAUIMYECKass  pemérka.  DJIEKTPOXUMHUYECKUH  Psif
HanpspKeHu MetaioB. Ousnyeckrne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0nue
CHocOoObl MoNlydeHUs: MeTayyioB. [loHATHE O KOppPO3MM METaIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrutaBel (CTajb, YYTyH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MMPOMBIIIIIEHHOCTH.

[lenounbie MeTamibl: nojiokeHue B llepuoanueckoil cucteMe XMMHYECKUX
anemeHToB /JI. M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJIECHUE B IPUPOJE.
duznyeckre ¥ XMMUUECKUE CBOMCTBA (Ha mpumMepe Hatpusi U kanus). OKcuapl u



TUAPOKCHIBI HATpusd MW Kanus. [IpuMeHeHue MIeNOoYHbIX METaJulOB U HX
COCIMHEHUMH.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuoguueckont cucreMe xumuueckux 3neMeHToB [[. 1. MeHueneeBa, ctpoeHue
VX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NYECKre U XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. Baxhelmume coeauHeHUs] KaiublMs (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHui: nonoxenue B [lepnoanueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aToOMa, HaXxOXKIEHHE B mpupone. dusznueckue u
XUMUYECKHEe CBOMCTBA aTtOMHHUS. AM(POTEpHbIE CBOMCTBAa OKCHAA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckort CHCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTroMa, HaxoxiaeHue B npupoxae. dusnueckue u
XUMHUYECKHe CBOMCTBA kee3a. OKCubl, TuIpoKcu bl U conu xkemnesa (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHHME C Oo0pa3llaMud METAJUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA
KQJIbLIUS M HATpUsi C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
VCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA KENe3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BAaHUE  BHUJEOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHMUSI
KAUeCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KajblUs, aJIOMUHUA, LIMHKA, jKele3a
(IT) u xenesza (III), meau (II), HabmroAEeHNE W OMUCAHKE TIPOIIECCOB OKPAITMBAHUS
IJIaMEHU HMOHAMHU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIeOBaHUE aM(DPOTEPHBIX CBONCTB TMAPOKCHU/IA ATFOMUHHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeimme
METAJUIBI U UX COCTUHEHUS».

XuMHA U OKpPYKAOLIAA cpeaa

BemecTtBa m marepuanbsl B MOBCEIHEBHOW KW3HM 4eloOBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. [lepBas momoms mpu
XUMHYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawlleh cpeabl (MpeaenbHas JOomyCcTUMAast
KOHIeHTpaIus BeniecTs, aanee — [1JIK). Ponbp xumMuun B pemennn 3K0I0ru4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4eHrue o0pasloB MaTepuaoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmu3annsa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 HCIOJIb30BaHME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSITUH, TaK Y TOHITHH, SBISIIOUIUXCS CUCTEMHBIMU ISl OT/IEIbHBIX MPEAMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHaIu3, CHUHTE3, KIacCUPUKalMs, TEePUOAUYHOCTh, HAOIIOIECHUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

®u3nka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ,
U30TOMbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUN 3apsl, MNPOBOJHHKH,
HOJIYNPOBOJHUKHU, AUDJIEKTPUKH, (POTOBJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemerka, CIiaBbl, (PU3NYECKHE BEJIWYUHBI, €AUMHHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoNHLIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, sKocucTeEMa, MHUHEpaIbHbIE
yI100peHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
M0JIE3HbIE€ UCKOIAEMbIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOI'O OOINIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJi¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU W
BOCIIUTATENIbHOU JEATETbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOlIeCTBE IMpaBUJIaMHU M HOpPMaMU IIOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 y4arOIIHXCA.

JIMYHOCTHBIE ~ pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~ CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM WU
pacIIMpeHue OMbITa AESTENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS

IIEHHOCTHOI'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEIuI0, TOHMMAaHUS 3HAUYCHUS XUMUYECKOM HAyKu B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOILECTBA;

2) rpam/JaaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-MCCIIENOBAaTEIbCKOM, TBOPYECKOM W JIpPYyrux  BHJAX
JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH MpHU
BBITIOJTHEHWN Y4E€OHBIX, TI103HABATENbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIEPUMEHTOB, CO3JJaHUN YUYEOHBIX TPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOILIM B TpoLEcce JTOW Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJECHHE M IIOCTYIKM CBOHUX TOBApPHILEH C MO3ULUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMUYECKOW peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX YEIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIyYEHHWE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCIE
HAaBBIKOB CaMOCTOSITEILHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TMO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEN0BATEIHCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaJbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
37I0pPOBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCJEICTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpeHUs),
HEOOXOIUMOCTH COOJIFOZIEHUs TpaBWiI  O€30MacHOCTH TpW  OOpalieHud ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S) TPyA0BOr0 BOCIIUTAHMS:

UMHTEpEC K MPAKTUYECKOMY U3YUYEHUI0 TPOodeccuii U Tpya pa3IudHOro poja,
yBaXEHUE K TPYAY U PE3ylbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW TIO0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHJUBUIYaJbHOU TPAECKTOPUHU MPOJOJLKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCHOHATBHON NeATeIbHOCTH 1 Pa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0TMYEeCKOr0 BOCIIUTAHHS

AKOJIOTMUECKH 11€71IeCO00pa3HOe OTHOIICHUE K NPHUPOJE KaK HMCTOYHUKY
KU3HU Ha 3eMIle, OCHOBE €€ CyIIEeCTBOBaHUS, IOHMMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS
npaBu 0€30IIaCHOT0 MOBEACHUS IPU paboTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIHUX 3J0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TOJydaeMble TPU W3YYCHUH XUMUH, IS
peuieHuns 3a1a4, CBA3aHHBIX C OKPYKAIOLEeld IPUPOJHON CPEIOM, I NOBBIIECHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIEM M MyTeH WX PEIICHHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOMN Y COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbDI

B cocraBe wMeranpeAMETHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAUYUMbBIEC IS
dbopMuUpOBaHUs MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, HIKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUHN W3 ATUX MpeAMEeTOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NEUCTBHS (ITO3HABATENbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATHUBHBIE), KOTOpbIEe OOECIEYUBAIOT (POopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHbIC YUYeOHbIE NeHCTBUSA

basoBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIONb30BaTh NPUEMBI JIOTHYECKOrO0 MBIIUIEHUS IIPU OCBOCHUU
3HAHMI: PACKPBIBATh CMBICI XWMHUYECKHX MOHATHNA (BBIAEIATh WX XapaKTEpHbIE
NPHU3HAKH, YCTAHABIIMBATh B3aWMOCBS3b C JPYIMMH IOHSATHUSMHM), HCIOJIb30BAThH
HOHSTHS JIJIs1 OOBSICHEHUS! OTACIIbHBIX (DAKTOB U SIBIIEHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUU JUIsl KIACCU(PUKALUU XUMUYECKUX BEIIECTB M XUMHUYECKHX pPEaKluy,
yCTaHABIUBATh MPUYUHHO-CJIECTBEHHBIE CBSI3U MEXAY OOBEKTAMU H3YUCHHUS,
CTPOUTh JIOTUYECKHE PACCYXICHHs (MHIYKTHUBHBIE, N€IYKTUBHbIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE TMPUMEHATh B INPOLECCe I[O3HAHUS MOHATHS (IPEeIMETHBIE U
METanpeIMETHbBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MHUPOKO NPUMEHSIEMbIE B XUMUUA MOJEIIbHBIEC IPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHMUYecKass (GopMysia U YypaBHEHHUE
XUMHYECKON peakluy — MpU PeleHur y4eOHO-TI03HABaTEeNbHBIX 3aJa4, ¢ yUYETOM
3TUX MOJIEIBHBIX NPEICTABICHUN BBISBISATh U XapaKTEPU30BATHh CYIECTBEHHbIE
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIE/ICTBEHHBbIE CBS3M U
IPOTHUBOPEYHS B U3y4aeMbIX MPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKne 1eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMS, a TaKXE B KaueCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUI;

OpUOOPETEHHE ONbITA M0 IUIAHWPOBAHUIO, OpPraHU3allMd W MPOBEICHHUIO
YUYEHHYECKHX OSKCIIEPUMEHTOB, YyMEHME HaOJIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATH €0 Pe3yJbTaT, (OpMyIupoBaTh 00OOIIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM IPOBEIEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MPOJIETTaHHOM padore.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATh M HUHTEPIPETUPOBATH HH(OPMALIUIO
pa3INyYHBIX BUIOB U (DOPM MpeacTaBieHUs], MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJEpKaHUS, CIpPaBOYHBIE
nocobusi, pecypcsl MHTepHEeTa), KPUTUYECKH OIIEHUBATh NPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO MH(OpMAIIHIO;



YMEHUE NPHUMEHATh Pa3jIu4HbIE METOJAbl W 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMM ¥ COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIWMBIX [JIsl BBITIOJTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEAENIEHHOr0 TUIA, TPUOOPETEHHUE OMNbITAa B
o0lacTh UCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaluu U
WUTIOCTPUPOBATh pEelIaeMble 33Ja4d  HECIOXKHBIMU CXEMaMu, JuarpaMmMmaMmu,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IpoLecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON ACSATENBHOCTH MH(OPMAIMIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa Ha COCTOSHHME OKpY)KAromled MNpUpOIHON
Cpelbl.

KoMMmyHukaTuBHBIE YHHBepCcaIbHbIe YueOHbIe 1eHCTBUS:

yMEHMUS 3aJaBaTh BONPOCH (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyIIECTBY  OOCyXJaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHTEJIHLHO BBITIOJHEHUS MPEAJIOKEHHOH 3a1a4u;

YMEHUS  MPEACTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJIBbHOMN
JCSITENFHOCTY B YCTHBIX M TUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAINI0
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOrO OIbITA,
1a60paTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUSI y4E€OHOTrO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIBHOM M  HMCCIENOBATENbCKOM  JIESATEIbHOCTH  NPH  pEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3ulivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAILIMS
COBMECTHBIX JEHUCTBUM, OIPEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBHA:

YMEHHUE CaMOCTOATEIBHO ONPEACNATh LU JEATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATEebHOCTh, BBIOUpaTh Hanbosee F3PeKTUBHBIE CIIOCOOBI pelIeHUsT YICOHBIX U
NO3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHUPOBAThH
NPEMIOKEHHBIA aJrOPUTM JIEWCTBUMA TP BBINOJHEHWHM 33JaHAM C Y4ETOM
NOJyYE€HHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IEIH, yMEHHE
UCIOJIb30BaTh M aHAJTU3UPOBATh KOHTEKCTHI, IIPelaraeMble B yCJIOBUH 3a/1aHUH.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
Collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepanbHOl padoueil mporpammon,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4dHblE 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBUil, crneuudpuyueckue s OpeAMETHON o0mactu  «XUMHS», BHIbI
NEATENIBHOCTY MO  TOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpHpETalnH,
peoOpa3oBaHUI0 U MIPUMEHECHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xon1y oOydenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl HA 6a30BOM ypOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyUAIOIIUXCS YMEHUH:

e PpPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOMAHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTENbHASA aTOMHASl U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSApPHAs Macca,
MaccoBasi J0JIsl XUMUYECKOT O 3JIEMEHTa B COCIMHEHUU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIIOTA, OCHOBAHHE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XMMHUYECKasl pPeakIusi, KiIacCUpUKAIMSI pPEaKIuil: peakiuu
COCAMHEHUS, PEAaKIHH PA3JIOKEHUS, PEaKUUH 3aMElICHUs, PEaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEaKLMH, TEIUIOBOU A((EKT peakiui,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHasi OpOWTallb, PaaUYC
aToOMa, XMMHYECKAsl CBsI3b, MOJIAPHAS M HEIOJSPHAs KOBAJIEHTHAS CBS3b,
VMOHHAS CBSI3b, MOH, KATMOH, aHHOH, PacTBOp, MAcCOBas JOJis BEMIECTBA
(mpolleHTHAs! KOHIICHTPAIIHs) B PaCTBOPE;

e WUIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHH U
MIPUMEHSTH 3TU MMOHATHUS IPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;

e HCNOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBiieHUs (opmyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIECHHMS  BJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU I10
dbopMmynam, BHJI XUMHYECKOM CBsi3M (KOBaJe€HTHas M MOHHAasA) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMbIcH Ilepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX MoJiokeHusi B Ilepuogumueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapakTepuzoBaTh TabiuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XUMHMUYECKUX DJJIEMEHTOB: pa3iudyaTh [OHATHUS «TJaBHas
nonarpymnmna (A-rpynmna)» u «mmobounas noarpynna (b-rpynmna)y», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuoguyeckas cucrema XuMHYecKUx »dnaemeHtoB JI. U.
MeHneneeBa» C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siApa, 00IIee YUCIO0 FJIEKTPOHOB
U pacripeiesiCHUe X MO AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHWYECKUE BEIECTBA,
XUMHYECKHE peaKuu (10 YUCIY U COCTaBY YYACTBYIOLIUX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3 dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE PUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHUS XUMHUYECKUX TpEBpalleHuid B
pa3IUYHbBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChbl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOro »3JeMEHTa 1o QopMyie
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUEThI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAllUH MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTU3aluio, KiIacCU(UKaiuio,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3EH — ISl M3YyUYECHHS CBOMCTB
BEIIECTB W XHMHUYECKHX PpEAKIUN, ECTECTBEHHO-HAYyYHbIE METObI
MO3HAHUS — HAOJIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, HKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

cienoBaTh ~ TIpaBUJaM  TOJB30BAaHUS  XUMHUUYECKOW  TOCyJIoOW U
nabopaTopHbIM  00OpPYJOBAaHMEM, a TaKXKe TMpaBUiIaM OOpaIleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BeleCTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO
pPacTBOPOB C ONPEAEIEHHOW MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XMUMHYECKHE  AKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, deHondTaIenH, METHIIOPAHXK U APYTHE).

K xoniy oOydeHus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pacKpbhIBaTh CMBIC OCHOBHBIX XHWMHWYECKHX TOHATHH: XUMHUYCCKUI
DJIEMEHT, aTOM, MOJIEKYJla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIIBHOCTD, CTEMECHb
OKHCJICHHSI, XUMHYECKasl pPeaKIus, XUMHUIECKasi CBSI3b, TEIUIOBON A(dekT
peaknuu,  MOJb, MOJIAPHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEDJICKTPOJUTHI, DAJICKTPOIUTHYCCKAST JTUCCOLMAIUS, PEAKIMH HOHHOTO
oOMeHa, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaTuMmble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKHUCJIMTENIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHME U  BOCCTAHOBJIEHHE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAJUIMYECKAsT pEIIETKa, KOpPpOo3Usl METAJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakuu, MpeAeTbHO IOMYyCTUMAS
koHnentpanus [TJIK Bemiectna;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTH 3TU MOHATHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJeHUS (QopMmyl
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX AJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, NPUHAMJICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIacCy COEAMHEHUN Mo (opmMynam, BHI XHMHYECKOU
CBs3W (KOBaJICHTHAs, HWOHHAs, META/NIMUYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapakTep cpeabl B
BOJHBIX PAacTBOPAaX HEOPTraHUUYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOT'O BELECTBA;

packpbiBaThb cMbIci Ilepuognueckoro 3akona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnmuunyio Gopmy Ilepuonnueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noxarpymnmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», maiible U OONbIIME TEPUOABI, COOTHOCHUTH
0003HAYCHUS, KOTOpPbIE HMMEIOTCS B IEPUOAMYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj fAnapa, oOOIIee YHUCIO JJIEKTPOHOB U
pacnpenieieHue UX 10 DJEKTPOHHBIM CIIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peaklHHu (MO0 YUCIY M COCTaBY Y4YacTBYIOLIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY A(P(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME U cHenudUYecKrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CIOXKHBIX BELIECTB, MOJATBEPKIAsA OINHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HMOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUA;

COCTaBJSATh YPAaBHEHHUS DJIEKTPOJIUTHUYECKONW JTUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOM€Ha, ypaBHEHHUS pEaKlHil, TOATBEPKAAIOIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKAY BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHCJIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHca ITUX PEaKIIUi;
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXXHOCTH TIPOTCKAHHS XUMHUYCCKHX TMPEBpAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJMI0 XWMHYECKOTO0 »JJeMeHTa 1o QopMyIie
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmoaTh  MpaBWja  TOJIB30BAHUS ~ XMMHYECKOW  TMOCYAOH M|
7abopaTopHbIM  O0OPYJOBAaHMEM, a TaKXe TMpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH II0 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3o00pa3HbIX BEIIECTB (AMMHUAKa M YIIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  MOJTBEPKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OPOMHUI-,
uonua-, kapOonat-, ¢ocdar-, CWIHKAT-, CyiIb(har-, THAPOKCUI-HUOHBHI,
KaTHOHBI aMMOHHUSI M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaxX HEOPTaHMYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTU — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEeMaTU3AIUI0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3EH — /I M3y4YEHUS CBOWCTB BEMICCTB U
XUMHYECKUX PEaKIuii, eCTeCTBEHHO-HAyYHbIE METOABl TO3HAHUSI —
HaOJI0ICHHe, U3MEpPEHUe, MOJEIMPOBaHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznea 1. [lepponayajibHble XUMUYeCKHE NOHATHUS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | bubmuorexa [IOK

' peakunu https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe Il HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonstre o kucmoTtax g | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 00 5 | | bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCAUHEHHI https://m.edsoo.ru/7f41837c

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
XuMmnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUA




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XuUMHYECKasi CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro o paszeny 15 https:/m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaunmenoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxkuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneiny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 | bu6nnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
’ PYTHIRL L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 brbmmorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEINHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX
24 anemeHToB IVA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa OK
' 3 PYTHIRL. STICPOA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3zgen 3. Mera/uibl M UX COeINHEHU ST

but6mmoreka [IOK
) i 4
3.1 Obmpue CBOHCTBA METAIIOR https://m.eds0o.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiinme MeTauibl U UX CO€IUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' et p hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 but6mmoreka [IOK
PBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE INIAHUPOBAHUE

8 KJIACC
KonuyecrBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Posib XUMUHU B )KU3HU | butmmoreka [JOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [IonsTHE 0 METOJaX MO3HAHUS B XUMHUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
IIpakTrueckas padora Ne 1 «[IpaBuna
3 paboThI B 1ab0OpaTopun U IPUEMBI 1 bu6muoteka LIOK
obparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UucTtele BemecTBa U cMecH. CrocoObl | bubnunorexa LIOK
pas3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha npumepe 1 bubmmorexa [IOK
a 1 {Ha HpumMep hitps://m.edsoo.ru/ff0d28c8
OYHCTKH MIOBAPEHHOMN COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE dJIEMEHThI. 3HAKH | bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOKHBIC BEIIECTBA 1 Bubmorexa OK
p B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnmoreka [IOK

10 Xumnueckas popmyna. BaneHTHOCTh
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 105151 XUMHYECKOTO bubnmoreka [JOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre U1 XUMUUECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycaoBUs NPOTEKaHUS bu6nuorexa [IOK
XUMHUUYECKUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MACChI BEILIECTB. bub6mmorexa [LIOK
XVAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Bbruncnenus koindecTBa, Macchl
17 BELIECTBA [10 YPAaBHEHUSIM XUMUYECKUX bubamorera OK
HIeCTBa 1o yp hitps://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamnms XuMruaecKux peakiuit
18 (coequHeHMs, pa3I0KEHUS bubmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIOoNEeAUCT. O600IIeHE U Bubnmorexa [IOK
H FCT: “f https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HAHUI
20 Konrponbnas padora Nel mo treme bu6nunorexa [IOK
«BemiecTBa ¥ XMMHUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. CoctaB bub6mmorexa LIOK

Bo3ayxa. Kucnopom — snemeHT u

https://m.edsoo.ru/ff0d448e




MpoCTOC BCUICCTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKkIuy OKUCTICHUS bubmorexa LOK
poAa (peaxtt : hitps://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoObI ITOIy4YeHNS KHUCI0POoaa B
23 J1abopaTopuu ?n OMBII_HJ'IerHOCTI/I bubmorexa LOK
parop P ' https://m.cdsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoii 3¢ ekt xumuueckoit
24 peaKIiu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKHUX PEAKIIHSIX
Tonnuso (He(dTH, Yroab U METaH ).
25 3ar H3Heéneq1;o3 yra CII0COOBI z:ro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4cda
MpEeAOTBPAILECHUS
[Tpaktrueckas padora Ne 3 o Teme
26 «ITonmyuenne u coonpanue KUciIopoaa bubmmorexa HOK
ya N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — snemeHT u npocToe bu6mmoreka [IOK
BeliecTBo. HaxoxxneHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)8 duznvecKkre 1 XUMUYSCKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTHE O KHCIOTAaX U COIIX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sl MostydeHus: BOAOpoJa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme
bu6nunorexa LIOK
31 «ITomyuenue u cobupanue BoJ10poJia,

H3yYEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MossipHblit 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0n€Ma, KOJTHIECTBA
33 BEIIECTBA ra3a 1o e€ro U3BECTHOM bubamorera HOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Breruucnenust 00b€MOB ra3oB 1Mo
34 ABHCHUIO PEAKIIMHA HA OCHOBE 3aKOHA bubmorexa OK
P .. peartt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DU3UYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbIe
37 1 HEHACHI peHHLIIe) acTBOpBL. MaccoBas bubmorexa OK
n PacTBOPEL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 o Teme
13 «IIpuroroBiieHrE PacTBOPOB C bu6muoteka [IOK
ONpeAeNIEHHON MacCCOBOU 10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 no teme bub6mmorexa LIOK
«Kwucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaius, bubnuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX bubamorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHUA: COCTaB, KJIaccuUKaIys, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonmyueHnue 1 XuMU4ECKHE CBONCTBA bubnnorexa [IOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukarus, bu6nunorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 IlosnydeHue 1 XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoélfl) oI )CHI/ISI XI/IMI/I‘-IZEKI/IC bubmmorexa [IOK
¢ YHCHIA, https://m.eds0o.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
47 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COEMHEHUIN»
43 I'eneTnyeckas CBA3b MEXAY KJIacCaMU bubnnorexa [IOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHre U cCTeMaTU3alus 3HAaHUN
m I https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa OK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBbie TOMBITKH KIACCUPUKAITUU
51 XUMUYECKUX 3eMeHTOB. [loHsTHE O bubamorera OK
) https://m.edsoo.ru/00ad9ffa
rpyIIax CXOAHBIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepnonuueckas cucteMa XUMHIECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB 1. . Menpaeneena
bu6nunorexa LIOK
53 [Tepuoapsl, rpynmbl, HOATPYIIIBI

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




CTpOCHI/Ie atoMoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [lepuonnueckoit bubamorera OK
https://m.edsoo.ru/00ada6bbc
cuctemsl /. 1. Mennaeneena
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KCHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akona s
57 pa3BuTHUA HayKu U npaktuku. J1. 1. bubnmnoreka [JOK
MenneneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
IpaKJaHUH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [IOK
XUMHYECKHUX BIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumideckas CBAsk https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHUYECKast bubnnorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMoJIApHAs XUMUYECKas bubnunoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa LIOK
62 Crenens, okncienms https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE bubnmoreka [JOK
peaxknuu https://m.edso0.ru/00adb076
64 OxucnuTenu ¥ BOCCTAHOBUTENIN buommorera OK
https://m.edsoo.ru/00adb076
65 KonTponbhas pabora Ne4 o teme bubnnoreka [JOK




«CTpOGHI/Ie atroMa. XUMHYECKasi CBSI3b)

https://m.edsoo.ru/00adb486

66 Peseprubiil ypok. O60061eHIE 1 | bubnunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Pezepublil ypok. O6001eHNE U | bu6bnuorexa [IOK
cHCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PeseprubIiil ypok. O60061eHIE 1 1 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIIACC

KoanuectBo yacoB DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
[Teproauueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 bu6mmorexa LIOK
XUMHYECKHX 37eMeHTOB /l. M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKHX AJIEMEHTOB 1 bubamorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [IOK
HEOPraHNYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMUMHUYECKON CBA3H U TUIIBI | bubnuorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «[loBTOpEHUE U yriIyOieHNe 3HaHUH 1 1
OCHOBHBIX Pa3/eJI0B Kypca 8 Kiaccay

6 Knaccudukanms xumuaeckux | bubnmnoreka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakquu. IJoHsITHE O TOMOI'€HHBIX U 1 bubnmorexa [OK
P ’ https://m.edsoo.ru/00adbe9a
TFeTEPOTreHHBIX PEAKIMAX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

bu6nuorexa LIOK
8 @DakTopsl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKON pCaKknuu U MOJIOKCHUC

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




XUMHYCCKOI'O paBHOBECHUS

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubnunorexa LIOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust IIEKTPONIUTHYECKOU
10 nccounanmu. CUIbHbIE U cl1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIIUN bubmaorexa LIOK
yp pea hitps:/m.edso0o.ru/00add448
XUMHYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIIEHUN Bubmaorexa IIOK
peA hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIMTUUECKON TUCCOITHAITIN
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 npeacTaBiIeHUAN 00 Bubmaorexa ITOK
pea } hitps://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLIMAIIII
14 IToaaTue o ruapoOIN3E COJIEN bubnmorexa [OK
P hitps://m.edso0.ru/00add9d4
15 O06001IeHHE U CHCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemienue skcriepuMeHTAILHEBIX bubnnorexa HOK
p https://m.edsoo.ru/00addbfa
3ajgauy
Konrtponsnas padora Ne2 o reme
17 «INEKTPOIIUTHUECKAST JUCCOLIMAIINS bubnnorexa [OK
p a HHATH https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUHA B pACTBOPaX»
O01as xapakTepruCcTUKa rajOreHOB.
18 XI/IMI/IIIGCKIz/Ie CBI;ﬁCTBa Ha IIpUMeEpe buGnuorexa [IOK
P p https://m.edsoo.ru/00addfe?
xJjiopa
19 XnopoBogopoa. ComnsiHasi KUCJIOTA, bu6nmoreka LIOK




XUMHNUYCCKHEC CBOﬁCTBa, MMOJIy4YCHHC,

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

IIPUMEHEHUE
[TpakTueckas padora Ne 2 o Teme
20 «TomyueHnne COJITHON KHUCIOTHI bubamorera OK
i . . ’ https://m.edsoo.ru/00ade348
U3Yy4EHHUE €€ CBOMCTB)»
Bbruncnenus no ypaBHEHUsAM
21 XUMHUYECKHUX peaKIui, €CII OUH 13 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
2 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKALIMY CEPBI.
73 Haxoxnenue cepbl 1 €€ cOeMHEHUI bubnnorexa [JOK
B IIpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoa0opo1, CTPOCHHE, bubnmnorexa [JOK
¢du3nvecKkre 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupel cepsl. CepHast KUCIIOTAa,
25 CI)I/IBI/I‘leCKI/II; u XI/II\EI/I‘IGCKI/IC CBOMCTBa buoamorera OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOTO crlocoda
26 IIOJIY4ECHUS] CEPHOU KUCIIOTHI. bubnnorexa [IOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel cpelibl COEANHEHUAMU
cepbl
7 Breruucienue MmaccoBoi OIM BIXO/1a bubmuorexa [JOK
MPOAYKTa peaKInu https://m.edsoo.ru/00adec8a
28 OO0m1as XapaKTEepPUCTUKA JICMEHTOB bubmuorexa [IOK




VA-rpynnel. A30T, paclipocTpaHEHUE
B Iipupoae, Gpuzndeckue u
XUMHYECKHE CBOMCTBA

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

AMMHaK, ero pu3nIecKue u

bubnuorexa LIOK

29 XUMHYECKHUE CBOICTBA, MOJIyYCHUE U
Y https://m.edsoo.ru/00adf004
MPUMEHEHHE
[IpakTrueckas padora Ne 3 o Teme
30 «[lonydyenue ammuaka, U3ydeHue ero bubamorexa [HOK
Iy Sk https://m.eds00.ruw/00adf180
CBOICTB»

31 A3OTHas KucioTa, e€ hpusnueckue u bubnmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJICH
AMMOHHSI B KQU€CTBE MUHEPATBHBIX

32 TOOPEeHN. XUMHUYECKOE bubmmorexa [IOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYXKaloUIei cpeabl
COCIMHEHUSIMU a30Ta
®ocpop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJI((l))Ta q)(I)IfI)BH(‘{elKI/Ie u bubamorera OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYeHHE
Hcnonps3zoBanue gpocdaros B

14 KaueCTBE MUHEPATHHBIX YIOOpEHUH. bubnnorexa [JOK
3arps3HeHue TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu 1; e (E)I/ISI/II‘)IGCKII)/IG U XUMUYECKUe bubnrorexa LIOK

P P ae, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yriaepoaa, ux GU3ndecKkue u bubmuorexa [IOK

XHUMHUYECKHE CBOMCTBA.

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




DKOJOrHYecKHe MPoOIeMBbl,
CBsI3aHHBIE C oKcuaoM yriaeposa (IV)

37 VYronbpHas KucioTa 1 €€ cou bubamorexa LOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padora Ne 4 o Teme

13 "[lonyuyeHue yriaekuciioro rasa. bubnnorexa [IOK
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHavanbHbIE MOHATHS 00
39 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEAMHEHUSX YIiIepoaa
40 Kpemuuii u ero coequueHus bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnorexa [IOK
«Baxueimme HemeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
Konrponsnas padora Ne3 o treme

42 «BaxkHenme HeMeTauibl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEAMHEHUS»
OO6m1as XapaKTepPUCTUKA XUMHUIECKUX
AJIEMEHTOB — METAJJIOB.

43 MeTtannuueckas CBSI3b U bu6mmoreka [IOK
MeTaJlJInYeCcKast KpUCTANINIECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHUYECKHM P bubamorera OK

HaHpH)KeHI/Iﬁ MCTAlJI0B

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




O61mue crnocoObl TOTYyYSHHUS
meTa1oB. CruiaBel. Beryucienus no

45 aBHEHUIM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp PCEaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJITMH U3 PEareHTOB COJEPIKUT
npuMecHu
46 ITonsaTHE O KOPPO3UHU METAIIIOB bubmorexa LOK
pP https://m.edsoo.ru/00ael1278
bu6mmoreka LIOK
47
[Henounpie meraue! https://m.edsoo.ru/00ae14b2
43 OKcubl U THAPOKCUIBI HATPUS U bubmuorexa [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeTbHBIC METAILTBI — bubmuorexa [IOK
KaJabIIUA U Mardui https://m.edsoo.ru/00ael5¢e8
50 Baxuetimnme coefuHEHNS KaJIbIIUI bubmmorexa [OK
8 A https://m.edsoo.ru/00ael5e8
51 O00011eHHE U cUCTEMATU3ALHL
3HaHWUHU
52 JKECTKOCTH BOJIBI M CTIOCOOBI €€ but6moreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[Tpaktrueckas padota Ne 6 o Teme
53 "YKECTKOCThL BOIBI U METOEI €€ bubmorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bu6nuorexa LIOK
54 An 7|
FOMUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00ac1c64
b K
56 Keneso nonmmoreka 110

https://m.edsoo.ru/00ac1d86




OKCI/I,Z[BI, THAPOKCHUABI U COJIM KEJIC3a

bu6mmoreka [IOK

37 (IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHre U cUCTeMaTH3alus
3HAHUI
[Tpaktuueckas padora Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnmoreka [JOK
«BaxHemme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bobiuucnenus no ypaBHEHUAM
XUMHUYECKHUX PEaKIHil, €CIN OAUH U3
pEareHToB /1aH B U30bITKE WU bubnmnoreka [JOK
60
COZEPKUT IpUMeECH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakiuu
61 O606H§6HI/I€ U CUCTEMAaTHU3aLHs
3HAHUI
KonTponbnas paborta Ne4 mo Teme
62 «BaxHenmme MeTajlIbl U X
COETMHEHUS»
63 BemectBa u Matepuaisl B bubmmorexa LIOK
MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUUECKOE 3arpsA3HEHUE bubnnorexa [IOK
OKpYXKarolleu cpeasbl https://m.edsoo.ru/00ae4270
65 Pone xuMuu B pemieHuun bubnmnoreka [JOK
HKOJIOTMUYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHNE 1 bu6nuorexa [IOK
CHCTEMAaTHU3aLMsl 3HAHUHI https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O60011IeHIE 1 bubmuorexa [IOK




cucTeMaTu3alus 3HaHuM

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

68 PesepBHblit ypok. O6006111eHNIE U

cucTeMaTH3aIHsI 3HaHUI

bubnunorexa LIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kiacc/ 'adbpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnmonepHoe ob6miecTBo «M3narenscTBo «IIpocBerieHue
» Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHne»

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA
Xumus, noypouHsle miansl 8-9 knacce, cocrasurens JI. M. bpelirep, T.

Bousrorpan, 2021r.
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