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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00I1I€ro oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMWU K PE3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABIEHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (deaepaibHON padouel MporpaMMmbl
BOCITUTAHUS U ¢ YIETOM KOHIIETIUH TIPETOIaBaAHMS yUeOHOTO TIPEAMETa « X UMHUSI
B 00pasoBarenbHbIX opranu3anusax Poccuiickoii @eaeparum.

PabGouast mporpamMma no XMMHUM Ha YPOBHE OCHOBHOTO 00I11IeTO 00pa3oBaHus
COCTaBJI€Ha Ha OcHOBe TpeOoBaHMII K pe3yjapTaTaM OCBOEHUS OCHOBHOMU
0o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABIEHHBIX
B ®DenepaibHOM ToCyAapCTBEHHOM 00pa30oBaTEIbHOM CTaHAApTE€ OCHOBHOTO
obmero o6OpazoBanus (IIpukaz MunnpocBemenuss Poccun ot 31.05.2021

r. N2 287, 3apeructpupoBan MHHHCTEpCTBOM rocTUllMKA Poccuiickoit Deneparnyu
05.07.2021 r., per. momep — 64101) (manee — P®I'OC OOO), a Takxe
dbenepanbHOit paboueil mporpaMMbl  BocnuTaHusi, ¢ yuérom  Konuenmuu
npemnojaBanuss ~ XxumMuu B Poccuiickoir = ®depepanum  (yTBEpKAEHHOU
pacnopsbkenueM [IpaButensctBa Poccuiickonn ®depepanuu ot 9 anpens 2016

r. N2 637-p).

Pabouas mporpamma Bocniutanus MOY COLI c. CMoneHka peaiusyercs
4yepes3 UCI0JIb30BAHNE BOCIIUTATEIBHOTO IOTEHIIMAIA YPOKOB XUMUU

[IporpaMMa 1o XxumMuM Ja€T MpPENCTaBICHHE O LEAX, OOIIed cTpaTeruu
oOy4eHMs, BOCHHMTAHHMS M pa3BUTUS OOyYarOUIUMXCS CpPEICTBAMH Y4YEOHOIO
mpenMera,  YCTaHaBIMBAeT  00s3aTENbHOE  MPEIMETHOE coJiep KaHue,
npelycMaTpUBaeT pachlpeiesieHue ero Mo KjaccaM U CTPYKTYPHUPOBaHHUE II0
paszenaM W TeMaM TpOorpaMMbl IO XHMHUH, OTpEAeNsieT KOJUYECTBEHHBIC |
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCTIEI0OBATEIbHOCTh M3YYEHHMSI XUMHUHU C y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcsi, ONpPEAeNseT BO3MOXKHOCTH TMpeaAMeTa JJis
peanu3anuyi TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHOMU
MporpaMmbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl, a TaKKe TpeOOBaHUMN K
pe3ynbTaTam 00y4eHHUs XUMUU Ha YPOBHE 1ee U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIHFHONW NIEATEIHHOCTH OOYYaIoIIerocss MO OCBOCHHUIO
y4eOHOT0 COJIepIKaHMUS.

3HaHWE XUMHMU CIYXHUT OCHOBOW Ui (HOPMHpPOBAHHS MHPOBO33PEHHUS
0OyJaroIerocsi, ero MpeACTaBICHUN O MaTEepPUAaTbHOM €IUHCTBE MHPA, BAKHYIO
poiip urparoT (opMmHEpyemMble XUMHEH MPEACTABICHUS O B3aMMOIPEBPAICHHIX
SHEPrUM U 00 HBOJIOLMHU BELIECTB B MPHUPOJE, O MYTIX PEIIeHUs TI00aTbHBIX
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npoOJjieM yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUIIEBOM U SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHUS.

N3yuyeHnue xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  caMOpa3BUTUA U
dbopMHupOBaHUS KYIBTYPhI IUIHOCTH, €€ 001el 1 GyHKIIMOHATHHONW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
00y4arolmmxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOM  Yy4eOHOW  JIeSITeIbHOCTH,
OKCIICPUMEHTAJILHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HEeCCUOHATBHOM IEeATeTbHOCTH;

3HAKOMHUT CO CHENU(PUKOW HAyIHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISi/1a HA €UHCTBO MTPUPOABI U YETOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUY E€CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0yUYarOIINXCS;

croco0CTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K PUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAaJ B YKOJOTHYECKOE
oOpa3zoBaHue 00yYaIOIUXCSl.

JlanHbie HampaBiieHusT B OOyYE€HUU XUMHUU OOECIIEUMBAIOTCS CrHElu(UKOi
COJICp)KaHMsl ~ y4eOHOTO  MpeaMeTa, KOTOPBIM  SABISICTCS  TEAaroruyecku
a/IalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOW HAyKU XMMHH HA OMpPEEIEHHOM dTare e€
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro o0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHCS CHCTEMBI TEPBOHAYAJBHBIX TMOHATUM XUMHU, OCHOB
HEOPraHUYECKOW XMMHUM W HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHATHM
OPraHUYECKON XUMMUHU.

CrpykTypa coaepkaHusi MPOTrpaMMbl MO XUMHH C(HOPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOTro mojaxoja k e€ uzydeHuto. CoaepkaHue CKIaJAbIBACTCS U3 CUCTEMBI
MOHSITHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI MOHATUHA O XUMHUYECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIUITY
MOCIEIOBATEILHOTO Pa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUI
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepronnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— TpeACTaBIEHUM 00 DJIEKTPOJUTUYECKOM JMCCOIMAIlMK BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIBHO OT OJHOTO
YpPOBHS K JIPyrOMYy, BBINOJNHSS (YHKIIUA OOBSICHEHUS M IPOTHO3WPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U TMOJYYEHUS
M3y4aeMbIX BEILIECTB.
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OcBoeHnue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJACTABJIEHUS] O XUMUYECKON COCTABJISIONIEN HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHON NpPHUPOJbI, LIEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO H
METOJlaM TO3HaHWs B Hayke. M3ydeHue XMMHUU MNPOUCXOAUT C MNPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YYEOHBIX MpeamMeToB: «OKpyXarommil Mup,
«buomnorus. 5—7 xiacce» U «dusuka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (DOPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpHI.
3amaya y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHSATUI, 3aKOHOB U TEOPETHUUECKUX MOJOKECHUH,
JOCTYIIHBIX 00O0OIIEeHWI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAyKH, B
OpyUOOIIEHMM K HayYyHbIM METOJaM TO3HAHUS MpPU M3YUYEHUH BEUIECTB U
XUMUYECKUX PEaKInuid, B (JOPMUPOBAHUU U PA3BUTHUU MO3HABATEIILHBIX YMEHUU U
UX TIPUMEHEHUU B YYE€OHO-TIO3HABATEIHLHON U y4eOHO-HCCIIEI0BATEIbCKOM
JeSITeTbHOCTH, OCBOEHUU TMpaBuil 0€30MacHOrO OOpalleHus C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HH.

[Ipy M3y4eHUn XMMUHU Ha YPOBHE OCHOBHOI'O 0O0IEro oOpa3oBaHUs BaXKHOE
3HaYeHHUEe MPUOOPENTH TaKhe LeJH, KaK:

— (OpMHpPOBAHHE MHTEIUIEKTyaJIbHO pPa3BUTOM JMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEUICHUH,
CIIOCOOHO aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSIM JKU3HU;

— HalpaBJICHHOCTh OOYyYE€HUsT Ha CHCTEMaTHueckoe MpHOOIICHHE
oOy4Jaronmxcsi K CamMOCTOSITEIbHOM TO3HABATENBHON JESTENbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHUBALMIO U PAa3BUTHUE CHOCOOHOCTEH K
XUMUH;

— o0ecrnievueHne yCIOBUM, CTIOCOOCTBYIONIMX MPUOOPETCHUIO 00YUYaIOIIUMHUCS
OTbITa PA3HOOOPA3HON NEATETHHOCTH, TMO3HAHWS W CAMOTIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINIT), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE MJIS
Pa3JIMUHbBIX BUJIOB JEATEIbHOCTH;

— QopmupoBanue o0mEelH (QyHKIMOHATBHOW UM €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH U OLEHUBATH SBJICHUS
OKPY’KAIOLIEr0 MUpa, MCHOJIb3ysl 3HAHUS U ONBIT, MOJYYEHHBIE MPU U3YUYECHUU
XUMUH, TPUMEHITh HMX TMPHU PEHICHUU TPoOJeM B TOBCETHEBHOM >KWU3HH H
TPYZIOBOU JIEATEIBHOCTH;

— (¢dopMupoBaHHe Yy OOy4YarOUIUXCS T'yMaHUCTUYECKUX OTHOIICHHM,
MOHUMAHMS 1EHHOCTH XHMHUYECKHX 3HAaHUM Uil BBIPAOOTKH HDKOJIOTHYECKU
LIEJIECOO0PA3HOr0 TMOBEJIEHUS B OBITY WU TPYIJOBOM JEATEIBHOCTH B LENISIX
COXPaHEHHS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOTHON CPENbI;
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— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIS M HAMPaBICHHOCTH JaTbHEHUIIIETO
00yueHus.

OO6miee yuciIO 4YacoB, OTBEACHHBIX /JIsi HU3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIETIO).
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COILEPKXAHUE OBYYEHUASA

8 KUIIACC

IlepBoHaya/ibHble XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poins XuMuUM B JKU3HU 4Y€JOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemectBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BellecTB. [loHsAiTHE O MeToAax MO3HAHUS B XUMUU. YHCTbIE BEIIECTBA U CMECH.
CniocoOsbI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCT aTOMOB XHMHUYECKHX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs AaTOMHas Macca.
OtHOcuTenbHAs MOJIEKYJIsIpHAass Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KomnuectBo BemecrBa. Mosib. MossipHas macca. B3anmMocCBsI3b KOJIMYECTBA,
MacChl M 4HCIa CTPYKTYPHBIX €IWHMIl BemecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XUMUUYECKHUE SBJIICHUS. XUMUUYECKasl Peakiusi U e€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BelIECTB. Xumuyeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMeIlEHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0#, paBwiiaMu paboThl B JabOpaTOpuu U
npuémMamMu oOpalieHus: ¢ 1abopaTOpHbIM 000PYTOBaHUEM, U3YyUYEHUE U OIHMCAHHE
(U3MUECKMX CBOMCTB OOpa3lOB HEOPraHWYECKHUX BEIIECTB, HAOJIOIECHUE
¢usnyeckux (IUIaBIEHUE BOCKA, TasHUE JbJa, pacTHpaHHE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMS BOJIbI) U XMMUYECKHUX (TOpeHHE CBEYM, MPOKaJTUBaAHUE
MEIHOM MPOBOJIOKH, B3aUMOCICTBUE Mella C KUCJIOTOM) sIBIEHU, HAOII0/IEHHE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THUIPOKCHA
meau (1) mpu HarpeBanuu, B3auMoJIeHCTBUE XKele3a ¢ pacTBopoM conu menu (11),
M3Yy4YEHHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOIIBI0 MarHura, (GUIbTPOBAHUE,
BEIIAPUBAHUE, TUCTHULINS, XpoMaTorpadus, TPOBEICHUE OYNCTKH MOBAPCHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PE3yJbTaTOB  IPOBEJCHUSA  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHMsSI MAacChl, CO3/IaHUE MOJEJIe MOJEKYII
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT u mpocroe
BelecTBo. HaxoxaeHue kuciaopona B MpUpone, (PU3NYECKHE W XUMUYECKHE
cBoiictBa (peakumu TopeHus). Oxcunmbl. [lpumenenue xkucmopoga. CrocoOsI
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MOJIYYCHHSI KHUCJIOpOJa B Jiaboparopuu | MpoMmbiiuieHHocTH. KpyroBopor
Kuciopoza B mpupoae. O30H — aioTponHas Moau(pUKaIUS KUCIOPO/Ia.

TeroBoit 3(p(GeKT XUMUYECKON peakIuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- U HHAOTEPMHUYECKHE peakuuu. TOommuBO: yroib M METaH. 3arpsa3HEHUe
BO3/lyXa, yCHJICHUE MapHUKOBOTO A (PexTa, pa3pylieHrne 030HOBOTO CIIOA.

Bomopon — »snemeHT m mpocroe BenlecTtBo. Haxoxzaenue Bomopona B
npupojie, ¢GU3MYECKHME U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnotsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Tbl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pacTBopuTeib. PacTBOpBI.
HacelilieHHble M HEHACHIIIEHHBIE PAcTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji BellecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJibl. OCHOBAHMSL.
Ponp pacTBOpoB B mpupozie U B )KHU3HU 4YesioBeka. KpyroBopot Boabl B IpUpPO/IE.
3arps3HeHue NpUpoAHBIX BoJ. OXpaHa U OUYUCTKA MIPUPOIHBIX BOJ.

Kinaccudukanus HeopraHumdeckux coeauHennii. Oxcuapl. Knaccudukarus
OKCHJIOB:  cosieoOpa3yromirie  (OCHOBHBIC,  KHCJIOTHbIE, aM(OTEpHbIE) U
HecosieoOpaszyromue. Homenkiatypa okcumoB. Dusznueckue M XUMHYECKHE
CBOMCTBA OKCHUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Kmaccudukanmss ocCHOBaHW: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHusd. HoMmeHknatypa ocHoBaHuil. PU3MYECKME U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHU.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOMCTBa KHUCIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[TonydeHue KUCIIOT.

Conu. Homenknarypa coiieil. @U3NYECKHEe U XUMHUUYECKUE CBOMCTBA COJICH.
ITonyuenue cosen.

I'eneTnueckas cBsI3b MEXIY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPE/ICIICHUE COAEpKaHUsI KHCIOPOIa B BO3AyXe, MOIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE U M3YyUYCHHE CBOWMCTB KHCIOpOAa, HaOIo/IeHue
B3aUMOJICCTBHUS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
MpeKpamieHnss TopeHus (MoXkapa), O3HAKOMJIEHHE C o0pa3laMd OKCHIOB W
OMHCAaHWE WX CBOWCTB, MOJy4YeHHUE, COOMpAHHWE, pPACMO3HABAaHWE W W3yYCHUE
CBOWCTB BOJIOpoJia (TOpeHHe), B3auMojecTBue Bojopoaa ¢ okcuaom memau (1)
(BO3MOYKHO HCIIOJIb30BaHHUE BHUJEOMATEPHUAIOB), HAOIIOACHHUE OOPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCJIEIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C  OMNPEAEIEHHON
MacCOBOW JI0JIEM paCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAJNIAMU
(HaTpyieM U KaibliKeM) (BO3MOXHO  HCIIOJb30BaHUE  BUICOMATEPHUAIIOB),
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UCCJIEIOBaHUE OOpa3I0OB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HAOJIIOICHNE U3MEHEHHUs OKPACKU MHIUKATOPOB B PACTBOPAX KUCIIOT U IICIOYEH,
u3ydyeHue B3aumozeicTBusi okcuaa menu (II) ¢ pacTBopomM cepHO# KHUCIOTHI,
KMCJIOT C MeTaulaMH, pPEaKkUWi HEUTpalu3aluuy, NOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUWM, BBITECHEHUWE OJHOTO METallla JPYIMM M3 PacTBOpa COJIM, PEIICHHUE
AKCIEPUMEHTAJIbHBIX 33/ad IO TeMe «BakHeWlne KiIacChl HEOPTraHHMYECKUX
COCIMHEHUI.

HHepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
nemenToB JI. U. MengesneeBa. Ctpoenne aToMoB. XUMHYECKAsl CBA3b.
OKncINTeIbHO-BOCCTAHOBUTEILHBIE PeaKIIUU

[lepBbie TOMBITKK KiIaCCU(PUKALIMM XUMHUYECKUX 3JeMeHTOB. l[loHsiTHe O
IpyIax CXOJHBIX DJIEMEHTOB (ILEOYHBbIE W IIEJIOYHO3EMENIbHBIE METAIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPbIE 00Pa3yloT aM(pOTEPHbIE OKCHUIbI
Y TUJIPOKCHUJIBI.

[Tepnoanueckuii 3akoH. [leproanyeckas cucTreMa XUMAYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepwognas W JUIMHHONIEpUOIHAsA  (POpMBI
[lepnoanueckont cucrtembl xumuueckux aeMeHToB 1. . Menneneesa. Ilepuomas
n rpynnbl. OU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUONA U
TPYMIIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oTonel. DnekTponsl. CTpoeHUe
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKMX DJIEMEHTOB
[Tepuomnueckoit cucremsl [[. WM. MenneneeBa. XapakTepuUCTHKA XUMHUYECKOTO
3JIEMEHTA M0 ero noyuoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHsSI paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoguyeckoit CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku W mnpaktuku. [[. WM. MenneneeB — y4€HbIN U
rpaXKJaHVH.

Xumuyeckass cBA3b. KoBajieHTHasi (HOJIIpHAsE YW HENOJIAPHAs) CBSI3b.
DIIEKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b.

Crenenp  okucieHusa.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchl okuciieHust 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aWMOJICUCTBHUE
TUJIpPOKCHAA LHMHKA C pPAacTBOPaMHU KHCJIOT M ILEJIOYEH, MPOBEIACHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakiuy pa3aoKeHUs, COSTUHECHHUS).

Meostcnpeomemmnule ceazu
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Peannzanust MeXnpeIMETHBIX CBSI3€d MPU M3YYEHWH XUMHUHU B § Kjacce
OCYIIECTBJISICTCS. 4epe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MNOHSATUN, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO [IHKJIA.

OOmme ecTeCTBEHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEePUOJUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHHE.

dusznka: marepusi, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIHU]I,
M30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiji, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIWYUHBI, €AUHUIIBI
W3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunTes, aprxanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KITACC

BemecTBo M XMMHYECKas1 peaKkuus

[Tepuonuuecknii 3akoH. Ilepuoanueckas cucTeMa XUMHYECKUX AJIEMEHTOB /.
N. MengeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOJOB, Kauusd, KaJIbIUi U UX
COCAMHEHU B COOTBETCTBUM C IMOJOKEHUEM »dJeMeHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BemiecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTAUTMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLUINYECKON PELIETKU U
BUJIa XUMHUYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJlacCaM HEOPraHWYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanuys XuMU4eCKUX peakiuii Mo pa3InyHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIONIMX B PEaKIUMU BEIIECTB, MO TEIIOBOMY d(ddekty, 1o
U3MEHEHHIO CTETICHEW OKHCJICHUS XMMHUYECKHX DJIEMEHTOB, 1O OOpaTUMOCTH, MO
yYaCTHIO KaTajau3aropa). IK30- U SHJOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMUUYECKHE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuueckoi peakiuu. [lonstue o6 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX U T€TEPOreHHBIX
peakuusax. [lonarue o katanuse. IloHsITHE O XUMUYECKOM paBHOBECUU. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XHMMHUYECKOM PEaKUUM U IMOJOKEHUE XUMHUYECKOIO

PaBHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTEbHBIE  PEAKIUU,  JJIEKTPOHHBIM  OanaHC
OKHCJINTEIbHO-BOCCTAHOBUTENIBHON ~ peakLUu. CocraBieHue  ypaBHEHMI
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OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKLMM C  HUCIOJIb30BAHUEM  MeEToza
3JICKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUIECKON AUCCOLUALINN. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M IMCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMU4ecKoil cBsizu. Crenens nucconuanuu. CUIbHBIE U CI1A0bIE AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBHS NMPOTEKaHUs peaKIMil HOHHOTrO 0OMeHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHHs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMM W cCcoOJell B CBeTe TMPEACTaBICHUM 00 DIEKTPOIUTHYECKON
nucconmanyy. KauectseHHble peakliui Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJACISIMU KPUCTALIMYECKUX PEHIETOK HEOPTAHUYECKHUX
BEILIECTB — METAJUIOB M HeMeTauioB (rpaduta M aimasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKOW peakuuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEWIECTB, IIpoLEecca IUCCOLMALMU KHUCJIOT, IIEJIoYerd U CoJen
(BOBMOXHO  HCIIOJIb30BAHHWE  BHUJIEO MATE€pPHAJIOB), IPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK  TMPOTEKAaHUs  peakiMii  HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, o0Opa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuuu pasjoKeHUs, COSAUHEHUS), PACIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHBIX pEaKUMil Ha HWOHBI, PEIICHUE
JKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerannbl 1 X cOeIMHEHHUS

OO6mast xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIEe CTeneHu okucieHus. CTpoeHne n (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMpPUMEPE  XJIOpa
(B3aUMOJEICTBUE C MeETayIlaMH, HEMeTaJUlaMH, IlejloyaMu). XJIOPOBOJIOPO.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHeHue. JlencTBue
XJIOpa M XJIOPOBOAOPOAA HA OPraHMU3M 4YeEJOBEeKa. BakHenlne XJIOpHUIbl U UX
HaxO0KJICHUE B IIPUPOJIE.

OObmas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHMS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CTpoeHue u (PU3MUECKHe CBOMCTBA
MPOCTHIX BELIECTB — KHCIOPOJa U Cepbl. AJIJIOTPOIHbIE MOIU(DUKALIMKA KUCIOPOIa
U ceppl. XUMu4eckue cBoiicTBa cepbl. CepoBOOpOA, CTpoeHue, (puznyeckue u
XuMH4Yeckue cBorcTtBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas xwuciiora, (HU3MYECKHE W XUMHUYECKHE CBolcTBa (oOmme Kak
OpeaCcTaBUTeNsd Kiacca KHUCIOT U creuupuyeckue). XUMHUYECKUE peaklu,
JeXKallie B OCHOBE IPOMBIIUIEHHOTO CIoco0a IMOJIyY€HUsI CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOTBI. COJIM CEPHOUN KUCIOThI, KAYECTBEHHAsI PEaKIIMs Ha
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cynb(dar-uon. Haxoxnenue cepbl U €€ COCIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCNMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIU,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAILICHHUS.

OObmiast xapaktepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
du3nueckre U XuMuuecke cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUakK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJyuyeHue u npuMmeHenue. Cojiu aMMOHUS,
ux pu3NUecKre U XMMUYECKHUEe CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THasg KHUCIOTa, €€ TMoJydyeHue, PU3NYECKUe U XUMUYECKUE
cBOlcTBa (00OIIME Kak TMpeACTaBUTENS Kiacca KHUCJIOT W crnenu(uueckue).
Ucnonb3oBaHve HUTPATOB U COJieH aMMOHHUST B KadeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XMMUYIECKOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl COSTUHEHUSIMHA a30Ta
(KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3/yXa, MOuBbl U BOJMOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, GuznUeckue M XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u dbochopHas kuciora, puzndecKkue 1 XUMUIESCKHUE CBOMCTRBA,
nonyuenue. McnonbszoBanue hochaTtoB B kKauecTBEe MUHEPATBHBIX YI0OPEHHUIA.

O6mast xapaktepuctuka 3neMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHUS.  YTJIEPOJ,  aUIOTPOMHBIC
MoAW(UKAIINKA, PACIPOCTPAHCHHE B MpUpone, (U3NYECKHE U XUMHUYCCKHE
cBoiictBa. Ancopbuusi. Kpyrosopot yriepoaa B npupoae. Okcuibl yriaepojaa, ux
dbu3uyeckre W XUMHUYECKHE CBOWCTBA, JEWCTBHE HAa JKUBBIC OpPraHU3MBI,
MOJIYYCHHE U TPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yraepoaa (IV), rumore3a rno0anbHOrO MOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
s dext. YronbpHas kucinoTa U €€ cou, ux GU3NUYEeCKue U XUMHUUYECKHE CBOMCTBA,
MolydeHue W TnpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35ICTBE.

[lepBoHauanbHBIC MOHATUS 00 OPTAHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJIEH, TAHOJ, TJIUUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yroyib, MPUPOJHBIN Ta3, HEPTH),
OPOJAYKTHl UX TepepaboTKu (OEH3HMH), MX pPOJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojax — U ux
poiM B KM3HM 4YeloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue ¢ XHMHYECKHE CBOICTBa, IMOJyYE€HUE U
npumeHenue. CoenuvHeHuss KpemHHs B mpupone. OOmwue mnpencraBieHus 00
okcuze kpemuus (IV) u kpemuueBoi kucinore. CUIMKAThl, UX HCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepualibl: KepaMuka,
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CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobmeMbl 6e30mMacHOTO HMCMIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B OBCEAHEBHOW KU3HMU.

Xumuueckuit IKcnepumenm:

H3ydeHue 0Opa3IOB HEOPTAaHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKLIUI Ha XJOPUI-UOHBI U HAOJIOJIEHNE MTPU3HAKOB
UX TMPOTEKAaHUS, OMBITHI, OTpa)karolue (HU3NYECKUEe W XUMUYECKHE CBOMCTBA
TaJIOT€HOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPHIOB (TaJOT€HUIOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl M €€  COCOUHEHMSIMH  (BO3MOXKHO  HCIIOJIb30BaHME
BUJIEOMATEPUAIIOB), HAOIIO/IEHHE Mpollecca OOyTIIMBaHUS caxapa MoJ JIeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBICHHON CepHOI KUCIOTHI, MPOBEICHIE KAUYECTBEHHOHN peaKIny Ha Cylbpat-
WOH U HaOJIoZieHWE Mpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (DPU3NYEeCKUMU
cBolicTBaMH a3otra, (ochopa MU HUX COEAMHEHHH (BO3MOXKHO MCIOJb30BaHHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIOOPEHHI, TOIyYCHHE,
coOupanue, pacro3HaBaHWE U M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochaT-uOH U HU3yYEHUE MPU3HAKOB
MX IIPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHON a30THOM KHMCIJIOTHI C MEIBIO
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), V3Yy4YCHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anmasza, rpaduta, QyuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM W
YCTPONCTBOM MPOTUBOTA3a, MOJyYEHUE, COOMpaHUe, PaCliO3HABAHUE U M3YYCHHE
CBOMCTB YIJIEKMCJIOTO ra3a, MpOBE/ICHNE KaYeCTBEHHBIX Peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YYEHHE TMPHU3HAKOB UX NPOTEKAHUSA, O3HAKOMIIEHHUE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe « BaxkHenmme HeMeTallyIbl U UX COEUHECHUSD).

MeTa/iibl U MX COeTMHEHUS

OO61ast xapakTepuUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU
ux nojoxeHus B Ilepmoamueckon cucreme xumuueckux osneMeHToB J[. .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHEe MeTaJioB. Meramndeckasl CBsi3b U
METAJUIMYECKAs] ~ KPHUCTAUIMYECKass  pelIETKa.  DJIEKTPOXUMHYECKUUA  psif
HarpspkeHUu MeTtauioB. OU3nyYecKkue U XMMUYECKUE CBOMCTBA MeTauioB. O0mue
crnocoObl MosydeHus: MeTauioB. IloHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTajlb, YYTYH, AIOPATIOMUHUMH,
OpOH32a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIIEHHOCTH.

[Ilenounsle MeTauIbl: MOJIOKEHUE B [lepruoandeckoil cucTeMe XMMUYECKHUX
anemeHToB JI. . MenaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXICHHUE B IMPUPOIE.
duznueckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U
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TUOPOKCUABl HATpusd W Kanus. [IpruMeHeHue MIeNOYHBIX METAUIOB M HUX
COCIMHEHUN.

[IlenouyHO3eMENbHBIE METAUIBI MAarHMM M KaJIbLUW: IIOJIOKECHHE B
[lepnommueckon cucreme xumudeckux anemeHtoB JI. . Menneneesa, ctpoenue
HX aTOMOB, HaxOXJAeHUE B rpupoae. Pu3sndecKkne 1 XUMUYECKUE CBOMCTBA MATHUS
U Kanpuus. Baxuelinue coelWHEHUs] KanblMs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmroMuHUNA: noJiokeHue B [lepuoanueckoil cuctreMe XUMUYECKUX 3JIEMEHTOB
JI. . MenpneneeBa, CTpOEHUE aTtoMa, HaxOXIAeHUE B Ipupoac. Pusnyeckue u
XUMUYECKUE CBOMCTBA aMfOMUHHUA. AM(OTEpHBIE CBOWCTBA OKCHUJIA U TUIPOKCHUAA
AJTFOMUHUSL.

Kenezo: monoxenune B [leppoandeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOE€HHE aTOMa, HaxoXkAcHUe B mpupoxae. dusmyeckue u
XUMUYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cou xkenesa (1) u xenesa
(IIT), nx cocraB, CBOWCTBA U MOITYUYEHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C oOpa3llaMi METAJIOB M CIUIABOB, HX (pU3ndecKkumu
CBOMCTBAaMHU, U3YYEHHUE  PE3YyJIbTATOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOECHHOCTEH B3aMMOJECHCTBHSI OKCHAA
KalblMd W HaTpus C BOJOW (BO3MOXHO HCIIONBb30BAHUE BUIEOMATEPUATIOB),
VCCJIEJJOBAHMUE CBOWCTB JKECTKOW BOJBI, IIPOLIECCA TOPEHUS JKEJIE3a B KUCIIOPOJIE
(BO3MOYKHO  HCIOJB30BAaHUE  BUJAECOMATEPHUAJTIOB), MPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEAKLMN HAa WMOHBI: MArHWs, KaJbLMs, aJIFOMUHUS, LUHKA, XKeje3a
(IT) u xene3za (I11), meau (II), HaGmromeHNE M OMHMCAHUE TPOLIECCOB OKPAIIMBAHUS
IJJAMEHHM HWOHAMU HATpusl, Kalugd W KaJlblHs (BO3MOXXHO HCIOJIb30BAaHHE
BUICOMATEPUAIIOB), HCCIIEOBAaHUE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHUS
Y TUJIPOKCHUA IMHKA, PEIICHNE YKCIEPUMEHTAIbHBIX 3a7a4 110 TeMe «Baxueiime
METAJUIBl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM KHW3HHM 4eJIOBEKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB U XMUMHUYECKUX peakuuil B ObiTy. [lepBas momormpb mpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouleh cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpaius Bemects, nainee — [1JIK). Poias XxumMuu B perieHun SKOJOTUUECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB MarepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJUMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmnbnie ceasu

MepepaH vepes [Anaznok 20.09.2023 05:21 GMT+03:00 / \

deb263d-0026-47e2-9714-629153594937 51

CrpaHuua 13 13 46 \

"/



Peanuzanusi MeXINpeAMETHBIX CBSI3€M MpH HM3YyYeHWHM XUMHHM B 9 Kitacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U TIOHITHUH, SBISIFONIUXCS CUCTEMHBIMU VISl OTJIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCH(UKAIUI, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJIENb, SBJICHUE, IAPHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTEPHUAIHI.

®uzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOMBI, PAAMOAKTUBHOCTH, MOJIEKYJA, AJIEKTPUUYECKUH 3apsl, MPOBOIHUKH,
MOJTYITPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATITNYECKAS
peméTka, CruiaBbl, (U3MUYECKUE BEIWYUHBI, CTUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IIaHETHI, 3BE3 161, COJIHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, 3KOCHUCTEMA, MHUHEPATHLHBIC
yI00pEeHMsI, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPAIbI, TOPHBIC TOPOIHI,
MOJIE3HBIC UCKOMAEMbIe, TOTLTUBO, BOTHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pE3yibTaThl OCBOCHMS IPOTPAMMbl OCHOBHOTO  OOIIEro
00pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YEeHHUS XMMHUU B €IUHCTBE Y4YEOHOU H
BOCIIUTATEIIBHON JEATEIbHOCTA B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCUUCKUMHU
COIIMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B
o0IIecTBe TMpaBWIaMd W HOPMaMH TIOBEJICHHS W CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUSI, CAMOPA3BUTHUS U COIIMATIU3AIIUN 00YUYaOIINXCS.

JIugyHOCTHBIE ~ pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM  IMO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTALMN U
paclIMpeHue OMbITa IESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTO BOCIIMTAHMS

IIEHHOCTHOI'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAydyHOMY HACJEeIWI0, MOHMMAHUSA 3HAYCHUS XUMUUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh TOCTOBEPHON HHpOpMaIuen o
MEPENOBBIX JOCTHXKEHUAX M OTKPBITUAX MHPOBOM M OTECYECTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTAaBJCHUS O COIMAJIbHBIX HOpPMax M TMpaBUJIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHHUKATHBHOM KOMIICTEHTHOCTH B OOIIECTBECHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEeICKOM, TBOPUYECKOM ¥ APYrHMX  BHUAAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESITEIBLHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, IIO3HABATENbHBIX 3a/a4, BBHIMNOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
U B3aUMOIIOMOIIM B TMpolecce OTOM Yy4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEAECHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3ULIUU
HPABCTBECHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEMIECTBE M XMMUYECKON pPEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKA U COCTaBISIONIUE
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAyYHOW KapTHHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJTHOMN CPEIION, O PO XMMHUM B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIE MOTHUBBI, HAIPaBJICHHBIC HA IMOJYYECHHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJUMBIC NJII OOBSICHCHHS HaOII0JaeMbBIX IIPOIIECCOB W SBJICHUH,
MO3HaBaTeNbHON, MH(GOPMAIMOHHOW M YHUTATEIbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHONH paboThl C yYEOHBIMH TEKCTaMH, CIPABOYHOM
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JUTEPATYPOH, JOCTYMHBIMU TEXHUYECKUMU CPEJICTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYyYEeHHMIO M TO3HAHHIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  €aMOOOpa3OBAaHMIO, MPOEKTHOW U  HCCIENOBATEIbCKOM
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHS B
JIaJIbHCUIIIEM

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aJIKOTOJISI, HAPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTA COOJIOJEHUST TpaBWi OE30MaCHOCTH MPU  OOpaIllEHUU C
XUMUYCCKUMU BEIIECTBAMH B OBITY U PETbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEPEC K MPAKTUYECKOMY U3YyUYEHHUIO Tpodeccrii U Tpyaa pa3IudHoOro poja,
YBaXEHHE K TPyAy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBHIOOP
WHIMBUIYaTbHON TPACKTOPHUH MPOJIOJDKEHUS] 00pa30BaHUS ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENHON MPOodeCCHOHATBHON IESITEIBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHHM,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHOM CpeJIe;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIeCO00pa3HOE OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CylIECTBOBaHUS, TOHUMAHHUE LIEHHOCTH 3J0POBOr0 U
O6e3zomacHOro o0pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MUEeCKOMY W TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
mpaBuiI 0€30MMaCHOTO MOBECHUS ITPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYAIIUSAX,
YTPOXKAIOIIHMX 3J0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMUHU, IS
peLICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH ITPUPOJHOM CPEAOU, JJIs ITOBBILLICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHMS TIJIO0AJTBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJeM M MyTel UX penieHus] MOCPEACTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBLHOM,
KOMMYHHKATUBHOW U COLUAIIBHOUN MIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe wMeTanmpeaMETHBIX peE3yJIbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33pEHUS OOICHAYYHBIE TOHATHS (3aKOH, TEOpus,
IPUHIIAI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHUW U3 3TUX MNPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LETOCTHOMI
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HAyYHOUW KapTHHE MHpA, U YHUBEpCaIbHbIC yueOHbIe NeiCcTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOpHIE OOecrneynBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOM
NEeSTETHPHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiicCTBUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHUS HWCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS IPH OCBOCHHH
3HAHWUW: PaCKPhIBATh CMBICI XUMHUYCCKHX IMOHATHH (BBIACIATH WX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C APYTMMH TMOHSTHUSMH), HCIOJIB30BAThH
MOHATHS JIJIs1 OOBSICHEHUS! OTJCIbHBIX (DAKTOB U SIBIICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUH VIS KIACCH(PUKAINNA XUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKITHi,
yCTaHABIMBATh TMPUYMHHO-CICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YyUYCHUS,
CTPOUTH JIOTHYECKUE PACCYXICHUs (MHIAYKTUBHBIEC, JCTyKTUBHBIC, [0 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKTIOUCHUS;

yMEHUE TPUMEHSTh B TIPOILIECCe TO3HAHUSA TOHATHS (NIPEAMETHBIC W
METaIpeIMETHbIE), CHMBOJINYECKUE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBhIBaTh MUPOKO MPUMEHSIEMBIC B XHMHHA MOJICTbHBIC TTPEICTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEeMEHTa), XUMUdeckas (opmyla W ypaBHCHHE
XUMUYECKON PEaKIINN — MPU PEIICHHH YIeOHO-TTO3HABATEIBHBIX 33/1a4, ¢ y4ETOM
ATUX MOJEIBHBIX IMPEACTABICHUN BBISIBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIC
NPU3HAKH U3Y9aeMbIX O0OBEKTOB — XMMHUYECKHUX BEIIECTB U XUMUYECKHUX PEaKITHH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYHUHHO-CIICJICTBEHHBIE CBSI3U |
POTHUBOPEYHS B U3y4a€MbIX MPOIECCAX U SIBJICHUSIX.

Ba3oBble ucciienoBarejbcKkye 1eMCTBUSA:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS THUIIOTE3BI TIO
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

MPUOOPETEHUE ONBITa IO IUIAHWPOBAHUIO, OPTaHW3alldd M IPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOJOM TpoIlecca,
CaMOCTOSTENLHO MPOTHO3UPOBATH €0 Pe3yJbTar, POPMYIHPOBATH 000OIIEHUS U
BBIBOJIBI TI0 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHMS, COCTABISATH OTUYET
0 MIPOJIEIaHHOM pabdoTe.

Pabora ¢ nundopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUIOB U (GOPM IMPEACTABICHUS, TOJy9aeMyl0 U3 Pa3HbIX HCTOYHHKOB
(HayqHO-TIONYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJIEPKaHHS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHUYECKH OIICHMBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;
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YMEHHE MPUMEHTh Pa3IUYHble METOAblI M 3alpOChl MPHU MOUCKE U OTOOpE
UHGOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/la4y OMPEJEIEHHOTO TUIIA, IPUOOPETEHUE ONbITA B
o0jacTl MCHOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3JINYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIEHO BbIOMpaTh ONTUMAJIbHYIO (POpPMY IIpEACTaBICHUs HH(OPMaLUU U
WUTIOCTPUPOBATh pelIaeMble 337auyd HECJIOKHBIMU CXEMaMH, JIuarpaMMamH,
npyrumu hopmamu rpaduKi U UX KOMOUHAITUSIMU;

YMEHHE UCIHOJB30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH W
UCCIIEZIOBATEIbCKOM NIEATENbHOCTH MH()OPMALMIO O BIMSHUUA MPOMBINIIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIOPTAa HA COCTOSTHUE OKPYKAlOLIEW NPUPOTHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBEpPCAIbHBbIC YUeOHbIE AeHCTBUA:

YMEHUsSl 3a/aBaThb BOMPOCH (B XoJe Auanora W (Wiau) JUCKYCCHUM) TIO
CyLIeCTBY  OOCyXJaeMoll  TeMbl, (OPMYIUPOBATH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEIACTaBIATh  IOJYYEHHBIE  PE3yJbTAaThl  [103HABATEIbHOU
NEATENbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaxX; JelaTb MPE3EHTALNIO
PE3yNbTATOB BBINOJHEHNS XUMHUYECKOTO 3KCIIEPUMEHTA (J1a00paTOPHOroO OMbITA,
1a00paTOpHOM pabOThI IO UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIIEOBATENbCKOM  JIEATEIbBHOCTH  NPU  PEIICHUH
BO3HUKAIOIUX MpoOJeM Ha OCHOBE Y4ETa OOILIMX HHTEPECOB M COIJIACOBAHMS
no3uuii (00CykaeHusl, OOMEH MHEHHUSIMH, «MO3IOBbI€ IITYPMbI», KOOPAMHALINSA
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pa0OTHI U APYTHE).

PeryisiTuBHbIE YHMBepcaibHbIe YUeOHbIe 1eliCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh UENH JAESITeIbHOCTH, TUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesITeIbHOCTD, BEIOMpATh Hanbosee F(hPEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
NIO3HABATENIBHBIX 3a/1a4, CaMOCTOATENIBHO COCTaBIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUU TMPU BBINIOJIHEHUN 33aJaHUM C y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMAX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCII0JIb30BaTh ¥ aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMeTHBIX pe3yJbTATOB IO OCBOCHUIO 00SI3aTEIBHOTO
COJIep)KaHusl, YCTaHOBJIEHHOTO JaHHOM QeaepanbHON paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMUCA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI
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nercTBul, crnenudUUecKue i1 TPEIMETHON 001acTH  «XHUMHS», BHJBI
HNEATEIPHOCTH 1O  TOJYYEHUIO HOBOIO  3HAHUs, €ro HUHTEpIpPETALuu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xon1y oOyueHnus B 8 kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUH:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHMHWYECKHX MOHSTUN: aTOM, MOJIEKYJIA,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, SJIECKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHYECKasl PEeaKIusi, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHNUsA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIUuu
oOMEHa, 3K30- U SHAOTEPMUUYECKHE PEaKLIUU, TETUIOBOM 3PEKT peakuuu,
AIpO aToOMa, JJIEKTPOHHBIM CJOM aToma, aTOMHas OpOUTab, pagUycC
aToMa, XUMHUYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAsl CBS3b, MOH, KaTHOH, aHWOH, pPacTBOp, MAaccOBas JI0Js BEIECTBA
(IpolieHTHAs! KOHIIEHTPAIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHN U
OPUMEHATH 3TH HOHATHUS MIPU ONMCAHUH BEUIECTB U UX MTPEBPALLCHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJMUKY [Ji COCTaBlieHUs (opMy
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIUM;

e ONpENeNATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpeiBaThb cMmbichn Ilepuognueckoro 3akona [JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT UX NOJIOKeHUs B llepmommueckoi cucreme,
3aKOHOB COXPaHEHMsSI MACChl BEIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e ONKUCHIBATh W XapakTepuszoBaTh TabmmunHyo (opmy Ilepuogmaeckoit
CUCTEMBl XHMMHWYECKMX DJJIEMEHTOB: pa3finyarh TMOHITUA «TJaBHAA
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mMasnsie u
OOJBIIIE TEPHUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomuueckas cuctemMa XuMHYecKux djementoB [l M.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUSI aTOMOB

MepepaH vepes [Anaznok 20.09.2023 05:21 GMT+03:00 / \

deb263d-0026-47e2-9714-629153594937 51

CrpaHuua 19 n3 46 \

"/



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia siapa, oOlee Yuciao IEKTPOHOB
U pacrpeeneHne uX Mo JIEKTPOHHBIM CII0SIM);

KJIAaCCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTBI, HECOPTraHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCITYy M COCTaBY YYacCTBYIOIIUX B PEAKIMHU
BEIIECTB, M0 TEIJIOBOMY 3D (DEKTY);

XapaKkTepru30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPIKasl OMUCAHUE IPUMEPAMU MOJICKYIISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpalleHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJII0 XHMMHYECKOro »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JACSTEIHHOCTA — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTEMAaTU3aInio, Kiaccudukaiuio,
BBISIBIICHUE TPUYUHHO--CJICACTBEHHBIX CBSI3€M — ISl M3YYCHUS CBOWCTB
BCIIECTB W XHWMHYECKHX pEaKIHi, €CTECTBEHHO-HAYYHBIC METO/IbI
NO3HaHUsI — HaOJIOJIeHHe, W3MEpPEHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peayIbHBIN U MBICJICHHBIN );

ClieoBaTh  NpaBWJIaM  TOJIB30BAHUA  XHUMHYECKOM  TMOCYI0Ml U
nabopaToOpHbIM  000PYJOBAaHMEM, a TaKXkKe IMpaBuiIaM oOOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSMU TIO BBINOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TOJNYYCHUI0O W COOUpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHUCIOpOJa), MPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh W TMPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTBHI  T10
pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT ¢ TTIOMOIIBIO WHINKATOPOB
(;makmyc, henondTaaenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeaMeTHble pe3yabTaThl HA 6a30BOM ypOBHE
JOJHKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSA YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XHMHWYECKHX [MOHSITUWA: XUMWYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BEUIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBON d(deKT
peakiuu, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJIEKTPOJIMTHYECKAs IJUCCOLMALMs, PEaKUMU HOHHOTO
oOMeHa, KaTaJiu3aTtop, XHUMHUYECKOE€ paBHOBECHE, OOpaThUMble U
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HEeOOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTEIb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
aJIIOTpOnus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAs,
METaJuIMYecKasi), KpHUCTAJUIMYECKass pElETKa, KOppo3us METAUIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM peakiuu, MpeAeabHO IO0MyCTUMAs
koHueHtpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHATUHA U
MIPUMEHSThH 3TU TIOHATHUS MPY ONMCAHUH BEUIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJISi COCTaBieHUs (popmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OTPENIENIATh BaJIGHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO0 COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIUMHEHUN Mo (QopMysaMm, BUJ XUMHUYECKOH
CBsi3U (KOBaJ€HTHAs, WOHHAs, METaUIMYeCKasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (opmyre, xapakTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTATIMYECKON
pPEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHHWE: OIUCHIBATH M XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX DIIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHas noarpymnmna (A-rpynma)» M «noOodyHas
noarpymnmna (b-rpymma)», Mameie u OoJiblliM€ TEPHOJIBI, COOTHOCUTH
0003Ha4YCHUsS, KOTOpPhIE MMEIOTCS B IIEPUOAMYECKOM Tabiuie, ¢
YUCJIOBBIMHU  XapaKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XHMHMYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIllee YHCIO DJICKTPOHOB U
pacmpeneneHue WX TO DOJICKTPOHHBIM CJI0SIM), OOBSICHATH O0OIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB JJIEMEHTOB M MX COEJUHCHUN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYIH C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA,
XUMHUYECKUE PEaKuu (M0 YUCIY U COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEIIIECTB, TIO0 TEIIOBOMY 3(PdEeKTy, MO0 U3MEHEHHIO CTETICHEH OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W chelupUUecKue XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJIOKHBIX BEIIECTB, IOJTBEPKIas OIKMCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIU;

COCTaBIISITb YPAaBHEHUS JJIEKTPOJMTHUYECKOM JUCCOLUMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE M COKPAILEHHBIC YPABHEHUS PEAKLIUKA NOHHOTO

MepepaH vepes [Anaznok 20.09.2023 05:21 GMT+03:00 / \

deb263d-0026-4762-9714-629153594937 | 51

Crpanviua 2113 46 \

"/



oOMeHa, YypaBHEHMsS peakUui, MOATBEPKAAOIIUX CYIIECTBOBaHUE
TeHETUYECKOM CBSI3U MEK/y BELIECTBAMH Pa3IMYHbIX KJIACCOB;
pacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIMH
MOCPEACTBOM COCTaBICHUS JIEKTPOHHOTO OaraHca dTHUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAaHUS XHUMHUYECKUX TMPEBPAIICHHA B Pa3TMYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCUTENIBHYKO MOJIEKYJISPHYI0 W  MOJSIPHYIO Macchl
BELIECTB, MAacCCOBYIO [IOJII0 XHMHUYECKOIO »JJIEMEHTa 1o Qopmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEILLIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHUUECKON PeaKIInu;

coOmoaTh  MpaBWiIa  MOJIb30BAHMA ~ XUMHYECKOW  TOCyAOH U
nabopatopHbIM 000OpyJOBaHHMEM, a TaKkKe TpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMU TIO BBHITIOJHEHHIO
7a00paTOPHBIX XMMHMYECKHUX OMNBITOB MO TOJYyYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTH  PEAKIMH,  IOATBEP)KIAIONINE  KAa4eCTBCHHBI  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uonua-, kapbonat-, ocdar-, cummkar-, cynbdar-, TUIPOKCHUI-HOHBI,
KaTHOHBI aMMOHHSI W HMOHBI M3yYEHHBIX METaJNIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE OIEpAIlMM MBICIUTEIbHON NEATEIbHOCTH — aHallu3
W CHHTE3, CpaBHEHHE, O0O0O0OIIeHNe, CHCTEeMaTU3aINI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJII M3yYEHHUs CBOWCTB BEIIECTB W
XUMHUYECKHUX PpEaKIMid, eCTECTBEHHO-HAyYHbI€ METOAbl TO3HAHUS —
HaOI0IeHNe, M3MEPEHHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
No HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHbIe (HU(POBHIE)
KonTposbHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbl padoTbl
Paszpnea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHS
Xumus — BaxkHasi 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa 1 XUMHYECKHE 15 | bubnuoreka [IOK

' peaKIum https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Pa3nen 2. Baxkneiilue npeacTaBuTe I HEOPraHUYeCKUX BelleCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bu6mmoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
27 Bognopoa.llonsatue o kucnorax g 1 bu6mumoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTacChI 1 ) | bubnuotexa [JOK

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

Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3ieMeHToB JI. U. MenaeneeBa. CTpoeHue aToOMOB.
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMHU
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[lepuonuueckuil 3aKOH U

31 IIepnonnueckas cucrema 7 bu6nuorexa LIOK
XUMHYECKHUX AeMeHToB [l. U. https://m.edsoo.ru/7f41837¢
Menaene-esa. CTpoeHue aroma
XuMuyecKas CBSI3b. BuGmiorexa LIOK

3.2 Orucrennio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro no pasyeny 15 Eﬁﬁgg;ggﬁmgm
PesepBHOe Bpemst 3 buommorexa OK

https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KVIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabnubsie IIpakTHyeckue (upp )
NpOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo M1 XMMH4eCKHe peaKkunu
11 [ToBTOpenue u yriyodieHne 3HaHUI 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3fIesIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6mmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTHYECKAs TUCCOLIUALINS. 2 | 1 bubnmoreka [JOK
' XHWMHYECKHE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznen 2. Hemerayuibl M MX coeJMHEHHSA
)1 OO6m1ast XapaKTepruCTUKa XUMHYECKHUX 4 1 bu6mmoreka [JOK
' sneMeHToB VIIA-rpynmebl. ["anorensl https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUIECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LOK
) PYTHIRL- 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTUKa XUMHUIECKHX
23 aneMeHTOB VA-rpymimsl. A30T, Gpocdop u ux 7 1 bubmmorexa LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapaKTepruCTUKa XUMHUYICSCKHX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LOK
' . PYHIHIEL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAMHEHUS
Hroro no paszneny 25
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Pa3zngen 3. Merauibl 1 HX cOeINHEHUS

bubnuorexa [JOK
3.1 006 7 4
HIC CBOMCTRA METAILTOB https://m.edsoo.ru/7f41a636
3.2 Bakueiinire MeTanibl ¥ UX COSTUHEHUSA 16 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. XuMus v oOKpy:Kamomas cpeaa
4.1 BeriecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

Mepeaar vepes Ananok 20.09.2023 05:21 GMT+03:00 / \
deb263dif-0026-47e2-9714-e29153594937 | |—:I'

CrpaHuua 26 13 46 \\ /



Mepeaar vepes Ananok 20.09.2023 05:21 GMT+03:00
deb263df-0026-47e2-9714-e29153594937
Crpanviua 27 v3 46



IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
ara uu@poBbIe
Tema ypoka Konrpoabnsie IIpakTuueckue A bp
Bcero u3ydyeHusi  oOpa3oBaTesIbHbIE
padoTbl padoTbl
pecypchl
[Ipeamer xumuu. Poap XUMHUM B 5KU3HU | bu6mmoreka [JOK
yenoBeka. Tena u BemiecTna https://m.edsoo.ru/ff0d210c
[TonsiTHe 0 METOAX TIO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[Ipaktruueckas padora Ne 1 «IIpaBumna
paboThl B 1a00paTOPUU U IPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CriocoObl | bubmuoreka [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2
«Paznenenue cmeceilt (Ha mpumepe 1 bubmorexa OK
8 o PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH OBApPEHHOW COJIN)»
ATOMBI U MOJIEKYJIbI 1 buomorexa OK
y https://m.edsoo.ru/ff0d2a6c
XuMHUYeCKHUe AIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie U ClOXKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
Bub6moreka [JOK
ATOMHO-MOJIEKYJIIPHOE yUEHUE 1

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK

10 Xumuueckas ¢popmysa. BaareHTHOCTD
opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX 3JIEMEHTOB
1 OTHOcHTENbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XHMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCIMHCHU U https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemniectBa. MoJib. bu6mmoreka [IOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 ®du3nvecKue U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycioBHs TPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MacCChl BEIIECTB. bubnmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus Kom4uecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHHUSAM XUMHYECKUX bubmmorexa [TOK
B o P https://m.edsoo0.ru/ff0d5708
peaKiuii
Knaccudukanus XuMHIeCKUX peakiuit
18 (coenuHeHus, pa3IoKCHHS bubmorexa [IOK
A P . https://m.edsoo.ru/f0d3 34
3aMeIeHusI, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETUCT O6o6y1queHI/Ie u bubmorexa HOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTh3allys 3HAHUI
20 KonTponbnas padora Nel no teme bubnnorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bub6nuorexa [IOK

Bo3nyxa. Kuciopog — anemeHT u

https://m.edsoo.ru/ff0d448e
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IMPOCTOC BCIICCTBO. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCIIOpOJa (peaKIuy OKUCIICHHS bubmorexa [IOK
Pond {peartt : https:/m.edsoo.ru/f0d4614
ropenue). [lorsTie 06 okcumgax
CnocoOBbl ITOyYeHHS KHCIIOpOaa B
23 nmabopaTopuu iqn OMLII_H.IIerH(i:TI/I bubmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ ekt xuMuueckoit
24 peaKIru, MOHSITHE O bu6mmoreka [{OK
TEPMOXUMHUYECKOM YPABHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUUYECKHUX PEAKIIHIX
TommmBo (HepTh, YroJb U METaH).
25 3ar SISHGPEI/IG(I];OS - a, CII0COOBI Z:ro bubmotera [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAICHUS
IIpaxTuueckasg padora Ne 3 mo Teme
26 «§OJ'I eHHUe 1/12061/1 aHue KHUciaopoaa bubmorexa HOK
i . p posa, https://m.edsoo.ru/ff0d4ae2
U3YyYEHHUE €ro CBOWCTBY»
7 Bonopon — anemeHT u npocroe bubmmoreka [IOK
BelecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
73 ®du3nvecKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT
? OHATHE O KHCJOTax 1 COJAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o teme
bu6mmoreka [JOK
31 «[Tonydyenne u coOupanue BOAOPO/IA,

W3yYEHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MonspHsliii 00bEM ra3oB. 3aKOH

bubmuorexka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Berumncienns o0bEma, KonmdecTBa
33 BEILIECTBA r'a3a M0 €ro U3BECTHOM bubmmorexa [IOK
. i Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA UM 00BEMY
Brruucnenust 00bEMOB ra3oB 10
34 ABHEHHUIO pPEeaKIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHH Ta30B
15 Pu3nyeckue 1 XMMUYECKUE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsitue 06 bubmuoreka [JOK
AHIAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopureinb. HachieHHbIe
37 Y HEHACBHIIIIEHHBIEC pacTBOPHI. MaccoBast buomorexa OK
m p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «[IpuroToBiieHHE PaCTBOPOB C bubnuorexa [JOK
onpeAcNIEHHON MacCOBOM 10IEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponpHas padora Ne2 o reme bubnumorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccupuKaIms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyeHne u XMMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHUS: COCTaB, KJIacCH(pUKAIIHS, Bbub6moreka [JOK

HOMEHKJIaTypa
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43 ITonydyeHue u XMMHUYECKUE CBOWCTBA bubnuorexa [IOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukanms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpennue): HOMEHKIIaTypa
46 CHOCOéBlz 10JI )CHI/ISI XI/IMI/I‘{ZEKI’/IG bubmmorexa [OK
N i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
43 I'enernueckas cBs3p MEXKy KilacCaMHu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01eHre u cucTeMaTr3aIs 3HaHUIA
- t https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmmorexa [IOK
on p https://m.edsoo.ru/00ad9¢la
COETMHEHU I
[TepBbIe MOMBITKY KIaCCHPUKAITUN
51 XUMHYECKUX 31eMEHTOB. [IoHsTHE O Bubnmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
CPYIIax CXOJHBIX AIEMEHTOB
Ilepronnueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepnonnueckas cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
snemenToB M. . MenaeneeBa
bubmuoreka [JOK
53 [Iepuonsl, rpymnisl, MOATPYIIILI

https://m.edsoo.ru/00adas52¢c
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CTpOCHI/Ie aromoB. CocTaB aTOMHBIX

bubmuorexka [JOK

>4 anep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000J10UeK
55 aToOMOB 3J1eMeHTOB [lepuoanyeckoii buGnnorexa [IOK
https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. MenaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA T10 €T0 MOJIOKEHHIO B bubmuoreka [JOK
ITepuonnueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKU U npakTuku. . W. bubnunorexa [JOK
MeHnneneeB — y4€HBIN, IEIAror U https://m.edsoo.ru/00ada96e
rpakKJaHUH
58 DIIEKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmoreka [JOK
XUMHUUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
39 VomHas XHuiHeckas Cosp https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHasi XuMuyeckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenoiasipHasi XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens oxHcierus https://m.edsoo.ru/00adae28
63 OKHMCIUTENbHO-BOCCTAHOBUTEIIbHbBIE bubnmnorexa [JOK
peakuun https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKuCIUTeIN U BOCCTAaHOBUTEIN
https://m.edsoo.ru/00adb076
65 KonTtponbnas pabora Ne4 o teme bubmuorexa [IOK

Mepeaar vepes Ananok 20.09.2023 05:21 GMT+03:00
deb263df-0026-47e2-9714-29153594937 |

)

O\

CrpaHuua 33 13 46 \\ /



«CtpoeHue aroma. XUMUYECKAsL CBSA3b) https://m.edsoo.ru/00adb486
66 Peseprusblit ypok. O600meHue u 1 bubnuorexa [JOK

cUCTEeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600111eHNE U 1 bub6nuorexa [IOK

CUCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHslil ypok. O6006111eHE 1 | bubnnorexa [IOK

cUCTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB 110 63

[NPOT'PAMME

Mepeaar vepes Ananok 20.09.2023 05:21 GMT+03:00 / \
deb263dif-0026-47e2-9714-629153594937 | |=:I|

CrpaHutia 34 13 46 \\ /



9 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabsubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

Ilepnonnueckuit 3aK0H.
[lepuonnueckas cucrema | bu6nmnoreka [JOK
XUMHYECKHUX AeMeHToB []. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

. bu6mmoreka [IOK
CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1

. https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPHUOIOB
Knaccudukanus u HOMEHKIATypa | bu6mmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xXuMHu4ueckou CBSI3H U THUIIBI | bu6mmoreka [{OK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrtpomnsnas padora Nel mo teme
«IToBTOpenue u yriy0OiaeHue 3HaHUN 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiiacca»
Knaccugukarums XuMuuecKux 1 bub6nuorexa [IOK

peakuuii 10 pa3aIuyHbIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOTEHHBIX U
TETEPOreHHBIX PEAKLIUAX

bu6mmoreka [{OK
https://m.edsoo.ru/00adbe9a

IlonsaTre 0 XUMHUUECKOM PaBHOBCCHU.

@akTOpsl, BIUAIOIINAE HA CKOPOCTh
XUMUYECKOHN PEAKLUU U TIOJIOKECHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBECHUA

OKHCIUTEIIBEHO-BOCCTAHOBUTCILHBIC

bu6mmorexa [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ncconuanuu. CUIbHbIE U clla0ble bubmorexa LOK
A HHATIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Honurle ypaBHEHHUS peaKIIUN bubmorexa LOK
yp peaktt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN bubmmorexa LHOK
pull https://m.edsoo.ru/00add5d8
00 PIEKTPOIUTHYECKON AUCCOLUAIINH
XUMHYECKHE CBOMCTBA COJIEN B CBETE
13 PEICTABICHUNA 00 buGmnorexa [IOK
peA . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKOMN AUCCOLUAIINH
14 IlonsgTue o ruaponuse coaeit bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CHCTEMATH3ALIUS bu6mmorexa [{OK
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Penrenue skcriepuMEHTATIbHBIX buGmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3ama9»
KonrponsHas padora Ne2 o teme
17 <<3J‘IeIIZT OJ'II/ITIf‘{eCKaH HCCOoLMaIusa bubmorexa LOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE peakiluy B paCTBOPaAX»
OO01as XapakTepPUCTHKA FaJIOTEHOB.
18 XI/IMI/I‘IGCKI:/IC CBI())ﬁCTBa Ha IIpuUMepe buGnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CosisiHast KHCHOTA, bubnmoreka [JOK
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XUMHNYCCKHEC CBOﬁCTBa, MNOJIy4CHHC,

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

IIPUMEHEHNE
[Tpaktrueckas padora Ne 2 mo Teme
. bubmuoreka [JOK
20 «[TonyyeHnue COMIHOM KUCTOTHI,
n . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Boeruucnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUi, €CIU OJUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTHUKA FTIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUU CEPHI.
” HaxoxnaeHue cepbl 1 €€ COeqUHEHU bubmuorexa [IOK
B IIpUpOJIe. XMMHUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoi, CTpOEHHUE, bubmuorexa [JOK
¢bu3nyeckre 1 XMMUYECKHe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nveckre 1 XUMUYECKHE CBOWCTBA bubmmorexa [HOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XUMHYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIJICHHOTO CII0c00a
2% MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COeAMHEHUSIMU
cepsl
7 Brruncnenne maccoBoi 10JIM BbIX0/1a bubmmoreka [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO01mas XxapaKTepuCTUKA AIIEMEHTOB bubnmoreka [JOK
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VA-rpynmsl. A30T, pacnpocTpaHEHue
B IIpupoze, GU3NIeCKue u
XUMHYECKHE CBOMCTBA

AMMHaK, ero Gpu3nvIecKue u

https://m.edsoo.ru/00adeea6

29 XMMHUYECKHE CBOMCTBA, MOTYyYCHHUE U buomorexa OK
S https://m.edsoo.ru/00adf004
MIPUMEHEHHE
ITpakTuyeckas padora Ne 3 o Teme
30 «Tonmyuenne ammuaka, u3y4eHHE €ro bubmmorexa [IOK
. i gk https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHast KUCIO0Ta, €€ PU3NIECKUE 1 bubmnoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MHUHEPAITbHBIX

32 oOpenuii. XuMu4ueckoe bubmmorexa [IOK
yAoobp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHMSIMU a30Ta
dochop. Okxcun dbochopa (V) u

33 (1)00((11))0 pHasI KI/ICJI((l))Ta Q)q)gsn(qe)cxne u bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIYyUCHUE
Hcnons3oBanue pocharos B

34 KaueCcTBe MHUHEPAIILHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEHUE MIPUPOTHON CpeIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 pu EIIG g)mnlr){ec;;e A XUMHAYECKUE bubmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yriaeposaa, ux (GU3nYecKue u bubnuorexa [JOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue npo0IeMsl,
CBSI3aHHBIE ¢ OKcUAOM yriepoja (1V)

N bu6mmoreka [JOK
37 VYronbHasg KUCI0Ta U €€ COJIU
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padorta Ne 4 o reme

13 "[lonydyeHune yrieKucaoro rasa. bubnnorexa [IOK
KauecTtBennast peakuus Ha KapOoHat- https://m.edsoo.ru/00ae027¢
roH"

[TepBoHavabHBIEC TOHATHUS 00
bubmuoreka [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCJIMHEHMSIX YyTiepo/a
40 Kpemuuii u ero coequHeHUs bubmmorexa [TOK
P https://m.edso00.ru/00ac080a
ITpakTuyeckas padora Ne 5. Pemenue

41 JKCIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubnuorexa [JOK
«BaxkHeuIme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS»

KonTponbras padorta Ne3 o reme
. bubmuoreka [JOK
42 «BaxxHeinme HeMeTaJIbl U UX
https://m.edsoo.ru/00ac0e18
COCMHEHHUS»
OO01mas xapaKTepuCcTUKa XUMHUIECKHX
3JIEMEHTOB — METAaJIJIOB.

43 Mertannudeckas CBSI3b U bu6nmnoreka [JOK
METAJUTNYECKast KPUCTAJIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METaJIJIOB
XHUMUYECKHE CBOMCTBA METAJIJIOB.

. bu6mmoreka [JOK

44 DJIEKTPOXUMUYECKUH Psif

HaIIpsHKEHUN METaJlIoB

https://m.edsoo.ru/00ael 156
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O61ue cnocoObl MOTYYEeHHUS
MmeraioB. CraBbel. Beruncienns mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI bubmnorexa [IOK
M PeaKiliH, https://m.edso0.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COACPKUT
puMecHu
46 IlonsaTue o KOppo3uU METAIJIOB bubmorexa HOK
pp https://m.edsoo.ru/00ac1278
bu6nmoreka [JOK
47 €JIOYHBIE METAJIJIbI
1 https://m.edsoo.ru/00ac14b2
43 Oxcuabl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ac14b2
49 [lenouno3emenbHbIE METATLIBI — bubnmoreka [JOK
KaTbIINM ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiiniue coefMHEHUS KaJbLUS buGmnorexa [IOK
a H https://m.edsoo.ru/00ael 5e8
51 O00011IeHE ¥ CUCTEMATH3aIs
3HAHUH
5 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 mo Teme
53 "XXécTkocTh BOABI 1 METOBI €€ bubnmorexa [OK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmorexa [IOK
54 An 5
FOMUTHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHA U bubnuorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nonmoreka 11O

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[I)I, TUAPOKCHUIBI U COJIN KECJIC3a

bubmuorexka [JOK

> (IT) n xene3a (III) https://m.edsoo.ru/00ae35e6
58 O0001IeHE 1 cUCTeMaTH3alHs
3HaHUHU
[TpakTudeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmnoreka [JOK
«BaxHeunmme MeTaiibl U uX https://m.edsoo.ru/00ae3de8
COCIMHECHHSI
Brruncnenus mo ypaBHEHUSM
XUMHUYECKUX PeaKlUi, ecliu OJUH U3
60 pEeareHTOB JIaH B U30BITKE UITH bubnunorexa [JOK
COZICPKUT MpuMecH. Beruncienus https://m.edsoo.ru/00ael750
MacCOBOH JI0JIM BbIXOJa MPOAYKTA
peakuumn
61 O06001eHre U cucTeMaTU3alus
3HAHUI
Kontponbnas padora Ne4 o teme
62 «BaxHeunmme MeTaibl U X
COCJIMHECHUSI
63 BemecTBa u maTepuaisl B bubmuoreka [JOK
IOBCEIHEBHOM KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYXKaloLEen Cpelbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penienun bubnuorexa [JOK
AKOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepsHslii ypok. O6001menue u bub6nuoreka [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O0001IeHNE 1 bubmuorexa [IOK
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cucTeMaTHu3anusg 3HaHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O600111€HNE U 1 bubnuorexa [JOK
cucTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOIT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumus. 8 xkmaccy»
INabpuensn O. C. Xumus. § kiacc : yaeOHMK 17151 00111e00pa30BaTeIbHBIX OpraHU3aIuii /
0. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenue, 2019
I'a6bpuensn O. C. Xumua. Meroauueckoe nocobue ans § kiacca: ydeO. mocobue Juis
obmeobpaszoBarenbubix opranmzamuii / O. C. l'abpuensu, 1. B. AxcénoBa, U. T.
OctpoymoB. — M.: IIpoceemenune, 2019
Iabpuensa O. C. Xumus. COOpHUK 3a/1a4 B yIpaXHEHUH. § Kiace : yueOHoe mocooue
i obreoOpazoBarenbHblx opranm3anuii/ O. C. I'abpuensu, U. B. Tpuryouak. M.:
[Ipocsemenue, 2019
INa6puensu O. C. Xumus. Terpaap 11 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX PadoOT.
8 kmacc : ydeOHOoe mocoOue s oOmeoOpasoBaTenbHbIX opranuzamuii /O.  C.
I"abpuensu, 1. B. Axcénosa, U. I'. OctpoymoB. — M.: [Ipoceemenne, 2019
I'abpuensn O. C. Xumus. Pabouas terpans. 8 kiacc : yuebHoe nmocodue amis
obmeobpasoBarenbHbIX opranmu3anuii / O. C. I'abpuemnsn, C. A. Cnaakos, . T'.
OctpoymoB. — M.: IIpocBenienue, 2019

VMK «Xumus. 9 kinace»

INabpuensu O. C. Xumus. 9 kinacc : yueOHUK 111 00111e00pa3oBaTeNbHbIX OpraHu3auii /
0. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenue, 2019
INabpuensu O. C. Xumust. Meroaudeckoe mocodbue s 9 kimacca: yded. mocodue s
obmmeoOpaszoBarenpHblx opranm3amuii / O. C. I'abpuensa, M. B. Akcénoa, U. T.
OctpoymoB. — M.: IIpocsemenue, 2019

I'a6bpuensn O. C. Xumus. COOpHMK 3a/1a4 U yOpaxHeHUH. 9 kiacc : yueOHoe rnocodue
st obmeoOpazoBarenbHbXx opranmzauui/ O. C. Tabpuensn, Y. B. Tpurybuak. M.:
[Ipocsemenue, 2019

INabpuensu O. C. Xumus. Terpaab 1uist 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX padoOT.
9 xmacc : yueOHOoe mocobue musi obmieoOpa3zoBarenbHbiXx opranmzamuii /O.  C.
Iabpuensu, 1. B. Akcénona, U. I'. OctpoymoB. — M.: TIpocsemenue, 2019

IMa6puensu O. C. Xumus. Pabouas trerpans. 9 kitace : yaeOHOE mocoOue s
obmeobpasoBarenbubix opranu3anuii / O. C. 'abpuensn, C. A. Cnaakos, 1. T
OctpoymoB. — M.: IIpocBenienue, 2019
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Hugopmayuonnsie cpeocmea
HNHutepHeT-pecypcesl
1. http://www.alhimik.ru IIpenctaBiensl pyOpHKU: COBETHI A0UTYPUEHTY, YUUTEIIO XUMUH,
CTIPaBOYHHK (0OUeHb O0JIbIIast TOAOOpKa TAOIHII M CITPABOYHBIX MaTEPHUAJIOB), BECesasi XUMUS,
HOBOCTH, OJIUMITHAbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHYECKUX CBEICHUH).
2. http://www.hij.ru XypHan «XuMus 1 )KH3HbY» TOHATHO U 3aHUMATEJIFHO PaCcCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOIUT B HAYKE M B MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHbI XypHaT « XUMHUKH U XUMUS», B
KOTOPOM IIPE/ICTaBIEHO MHOKECTBO
OTIBITOB TT0 XUMUH, 3aHUMATEIbHON WH(POPMAIINH, TO3BOJISIONICH yBIIeUb YYCHUKOB
HKCHEPUMEHTAIBHOMN YacThIO IPEIMETA.
4. http://c-books.narod.ru BceBo3morkHas nmureparypa rno XuMuH.
5. http://www.drofa-ventana.ru M3BecTHOE M31aTENIBCTBO YUeOHOM uTepaTypbl. HOBUHKH
HAyYHO-TIOMYJISPHBIX U 3aHUMATEIBHBIX KHHUT TI0 XUMHH.
6. http://1september.ru XypHan 11 yauTeneid U He TOIbKO. bonbiioe Koau4ecTBo padboT
YUCHHKOB, B TOM YHUCIIC M UCCIIEAOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIN MOPTAT CO CCHIITKAMH
Ha 00pa3oBaTeIbHbIEC CATHI IO XUMHUH.
8. www.// periodictable.ru COopHHK cTaTell 0 XUMHUECKUX dJIEMEHTAX, HILTIOCTPUPOBAHHBII
HKCHEPUMEHTOM
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