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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YypPOBHE OCHOBHOTO o001Iero oOpa3oBaHHs
COCTaBJieHa HAa OCHOBE TpEeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pa3oBaTebHON MPOTPAaMMBbl OCHOBHOT'O 0011IEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe denepanbHO paboueld TPOTpaMMBbl
BOCTIUTAHMS U C Y4ETOM KOHIICTIIIMM TTPENoaBaHusl y4eOHOTO mpeaMeTa « XUMHsI
B o0OpazoBarenbHbIX opranu3aiusiax Poccuiickoit denepanmm.

[IporpamMmma mo xumMuu Ja€T MPEACTaBICHUWE O IENsAX, OOIIel cTpaTeruu
oOydeHHsl, BOCIHUTAaHUS W Pa3BUTUI OOYYaIONIMXCS CpPEACTBAMHU Y4eOHOTO
npenaMera, — yCTaHaBIMBaeT  OoOs3aTeNbHOE  MPEAMETHOE  COJIepIKaHMUE,
NpEeIyCMaTpUBAET PACTpEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, OMPEIETISeT KOJIMYECTBEHHBIC WU
Ka4eCTBEHHBIC XapaKTePUCTUKU CoJep KaHus, PEKOMEHyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XHMHUU € Y4IETOM MEKIPEIMETHBIX W
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTUKH Y4eOHOro Tmpoliecca, BO3PACTHBIX
O0COOCHHOCTEH OOYyJYalOIMUXCs, OIPEASIIeT BO3MOXXHOCTH TMpeaMeTa s
peanm3anuu TpeOOBAHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero 00Opa3oBaHMsl, a TAKXKe TpeOOBaHUH K
pe3yibTataM 00y4eHHUs] XUMHUU Ha YPOBHE 1eJIel N3Y4eHHsI IPeIMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON ACATENLHOCTA OOYYaIOIIErocsi Mo OCBOEHUIO
y4e0HOTO COJepIKaHUS.

3HaHWEe XUMHUHU CIY)KHT OCHOBOM JIsi (POPMHUPOBAHHSI MHUPOBO33PEHUS
00ydJaromerocs, ero MpeiACcTaBICHUNA O MaTepUAbHOM €IWHCTBE MHUPA, BAKHYIO
poab urparT GopMHUPYEMbIE XMMHUEH MPEACTABICHUS O B3aUMOTIIPEBPAICHUIX
SHEPTUU U 00 IBOJIIOIHMM BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JeM yCTOMYMBOTO pPa3BUTHUSl YEIOBEUYECTBA — CHIPHEBOU, YHEPTETUUYECKOM,
MUILEBOM U SKOJIOTHUECKOM 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH ISl CaMOpPa3BUTUSA U
dbopmMupoBaHUs KyJIbTYypbI JMYHOCTH, €€ 001IeH U PYHKIIMOHATBHOU TPAaMOTHOCTH,

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPUECKUX CTIOCOOHOCTEM
0oOydJaronmxcsi, HABBIKOB WX CAMOCTOSTEILHONW y4yeOHOW JesITeIhHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIECI0BATEIbCKAX YMEHHM, HEOOXOIUMBIX KaKk B
MOBCETHEBHOM KU3HU, TaK 1 B MPO(PecCHOHATTLHOH ASSITeIbHOCTH;

3HAKOMUT CO CHEeUU(DUKON HAYIHOTO MBINUICHUS, 3aKJIAJbIBACT OCHOBBI
L[EJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPO,IbI U YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
9TaroM B (JOPMHUPOBAHHUH €CTECTBEHHO--HAYIHOW TPaMOTHOCTH OOYJarOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO -
-HAy4YHBIM 3HAHUAM, K IPUPO/IE, K YETOBEKY, BHOCUT CBOM BKJIA]l B IKOJIOTHYECKOE
oOpa3zoBaHue 00y4JarOIIXCS.

JlanHple HampaBjeHUs B OOYYEHMHM XHMHUU O0ECTEYMBAIOTCS CHenU(UKOi
CoZiepKaHus ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISETCS  MEIaroTM4ecKu
alanTUPOBAHHBIM OTPpaKeHUEM 0a30BOM HAYKH XUMUHU HA OTMPEACIIEHHOM dTane e
pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 00I1IIEro 0Opa3oBaHusi OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIUMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMHUM U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TMOHSTUN
OPraHUYECKOU XUMUHU.

CtpykTypa cojiepaHus IporpaMMbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Mojixoja K €€ n3ydenuto. Cojepx aHue CKIJbIBACTCS U3 CHUCTEMBI
MOHSTUI O XUMHUYECKOM DJIEMEHTE 1 BEIISCTBE M CUCTEMBI IIOHITUI O XUMHUYECKOM
peakiuu. OO0e 53TU CHUCTEMBbl CTPYKTYPHO OPTraHU30BaHbl 10 MPUHIUITY
MOCJIEI0BATEIHLHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPECTABICHUN
pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. 1. Menaeneera kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TMPEACTaBICHUH 00 DIEKTPOJIUTHUUECKOW AUCCOLMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUST PACCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MOJTy4€HHBIX M OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS IMOCJICAOBATEIIFHO OT OJTHOTO
YPOBHA K JAPYroMy, BBINOJHSS (PYHKIMH OOBSICHEHHUS W MPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOXKHOCTEHU MPAKTUYECKOTO MPUMEHEHUS U MOy CHUS
W3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XHUMHUU CIOCOOCTBYET (DOpMHUPOBAHUIO
MPEACTaBIICHUSI O XUMUYECKOW COCTABJISIONICH HayYHON KapTUHBI MUpa B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, LIEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO U
METOJ[aM TIO3HaHUsi B Hayke. M3ydeHue XuMuUM TPOUCXOAUT C TMPHUBIICYECHUEM
3HAHUM M3 paHee HM3YYEHHBIX Y4EOHBIX NpenMeroB: «OKpyKaroumii MHUp»,
«buonorus. 5—7 knacce» u «Dusuka. 7 Kimace.

[Ipy wu3yyeHUH XUMHUU TPOUCXOAUT (OPMUPOBAHUE 3HAHUUA OCHOB
XUMUYECKON HAyKH Kak 00J1aCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUYECKON
NESATeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KYJIbTYpHI.
3agadya y4eOHOro mpeamera COCTOUT B (OPMHUPOBAHUU CUCTEMbI XUMHYECKUX
3HAHUN — BaKHEHIMX (DaKTOB, MOHSATUIA, 3aKOHOB U TEOPETUUECKUX MOJIOKCHHM,
JOCTYIHBIX 000OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKd, B



OpUOOIIEHUM K HAayYHbIM METOJaM TMO3HAHUS TPU HW3YYCHUU BEUIECTB H
XUMUYECKUX Peaklui, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHMH B Y4eOHO-TIO3HABATENbHOW M Y4eOHO-HCCIEI0BATENbCKOMN
NEesITeTbHOCTH, OCBOEHMU MpaBUi 0Oe30MacHOro oOpalleHHus C BEIIECTBAMH B
IIOBCETHEBHOM KU3HMU.

[Ipn n3yyeHun XMMUM HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE
3HaueHHe MPUOOpeNr TaKue LeNH, KakK:

— (dopMHUpOBaHUE WHTEICKTYaJbHO PAa3BUTONM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM aIaNnTUPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIIOBHSIM JKU3HH,

— HalmpaBJICHHOCTh OOyYEHHST HAa CHUCTEMAaTHYECKOE NPHOOIICHUE
oOydJarmmxcss K CaMOCTOSTEILHON TO3HABATEIbHOW JNEATEIIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (POPMUPYIONIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecIieueHne yCIIOBHM, CTIOCOOCTBYIOIHX IPHOOPETECHUIO 00 yIaOIIMUCS
OMbITa Pa3HOOOpPa3HOUN AESATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIMX YHUBEPCAILHOE 3HAYEHHUE JJIS
Pa3IMYHBIX BUJOB JESITEIbHOCTH;

— (¢dopmupoBanue o0miel (QYHKIMOHATLHOW U €CTeCTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBACHATH U OLIEHUBAThb SIBJICHUS
OKpPY’KAIOILIETO MHUpPa, MCIOJIb3Yys 3HAHHUS W OMBIT, MOJYy4YE€HHBbIE NPHU WU3YUCHUU
XUMUHY, TPUMEHATh MX MPU PELIeHUH NpoOJeM B IMOBCEIHEBHON >XHU3HU H
TPYZOBOM JAEATENbHOCTH;

— (¢opmupoBaHue Yy O0Oy4arommxcsi TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUS [EHHOCTH XHMHYECKUX 3HAaHUM JIi BBIPAOOTKH JKOJOTHYECKU
1eNIecO00pa3HOr0 TOBENEHUSI B OBITY M TPYAOBOW JCSITEIBHOCTH B IEIAX
COXPAHEHUSI CBOETO 3JJ0POBBS U OKPYKAIOIIEH MPUPOTHON CPEbI;

— pa3BUTHE MOTHBAIMK K OOY4YEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCTIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIICYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(GWIL U HANPABJICHHOCTHU JaJIbHEHINETO
00y4eHus.

OOmiee 4YmMciioO 4YacoB, OTBENEHHBIX JUII HM3y4YEHHsS] XWMHHA Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B He/lenmo), B 9 kimacce — 68 yacoB (2 yaca B HEJENIO).



COAEPKXAHUE ObYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHUE MOHATUSA

IIpenmer xumuun. Poib XUMUK B KU3HH YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOWCTBA BEUIECTB. ArperaTHO€ COCTOSIHUE
BelecTB. [loHATHE O METOJax MO3HAHUSI B XUMHUH. YHCThIE BEIIECTBA U CMECH.
CnocoObl pa3ieneHust CMECEH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U cl0KHBIE BEIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuueckas GopMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA coOcCTaBa BemlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemectBa. Mosbs. MossipHas Macca. BzauMocCBsI3b KOJIMYECTBA,
Macchl M YHCJAa CTPYKTYPHBIX €IWHMII BemiecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTUHEHUI.

OU3NYECKUE U XUMUYECKHUE ABJICHHUS. XUMUYECKAs PEAKIMS U €€ MPU3HAKHU.
3aK0H COXpaHEHHs MacChl BEIIeCTB. XUMUYECKHE ypaBHeHus. Kiaccudukarius
XUMHYECKUX PEaKIuil (COSMUMHEHUS, Pa3JIOKESHUS, 3aMeIIeHuUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0H, IpaBuiiaMu paboThl B TaOOpaTOpUH U
npuéMaMu oOparieHus ¢ JabopaTopHBIM 000PYAOBaHUEM, H3YICHUE M OTIMCAHNE
(GU3UYECKMX CBOWCTB 0Opa3sloB HEOPTAHWYECKHUX BEIIECTB, HAOJIOICHNC
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIMSl BOJIbl) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJHOM MPOBOJIOKH, B3aUMO/ICCTBUE MeJla C KUCJIOTOM) SABJICHU, HAOIIO/IEHHE U
ONMCAHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pasyioKeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIAOM Oapus, pa3iioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMoIeCTBHE Xkene3a ¢ pactBopom cosm menu (11),
U3y4eHHe CTIOCOOO0B pa3JeieHus] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHHUE,
BBITIApUBAHUE, JUCTHIUIAIM, XpoMaTorpadus, MpOBEIeHUE OUUCTKH TTOBAPEHHON
CONMM, HAONIOJICHWE W  OMNMCAaHUWE PE3YJbTAaTOB  MPOBEJCHUS  OIBITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3IaHUE MOJEICH MOJIEKYII
(IIapoCTEPKHEBBIX).

BaxuHeime npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT U pOCTOE
BelecTBo. HaxoskneHue Kuciaopojaa B mpupoje, (GU3MYECKHe W XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopoga. CrnocoOsbl



NOJIyYEHUsI KHUCJIOpOJa B Ja0OpaTopud M NPOMBINUIEHHOCTUH. KpyroBoport
Kucaopoza B npupoje. O30H — aioTponHas MoAuGHUKaIMI KUCIOPOIa.

TennoBoit 3pdexkT XUMUYECKON peakluu, TepMOXUMUYECKUE YpaBHEHUS,
DK30- W DHIAOTEPMHUUYECKUE peaKUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, YCUJIEHUE MAapHUKOBOTO 3 deKTa, pa3pyluieHue 030HOBOTO CJIOS.

Bomopon — anemeHT M mpocToe BemecTBO. HaxoxkneHnwe Boaopona B
npupone, (uzuueckrue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
noxydyeHuss. Kuciorel u comm.

MossipHblil 00bEM ra3oB. Pacuérel 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOoAbl. Boma kak pactBoputenb. PacTBOpBL.
HacelieHHbIE M HEHACBHILIEHHBIE PAacTBOPHI. PacTBOpHMOCTH BELIECTB B BOJE.
MaccoBas 10151 BelmecTsa B pacTBOpe. XUMUYECKUE CBOMCTBA BOIbI. OCHOBaHUS.
Poiib pacTBOpOB B IpUpOJE U B )KU3HU Yel0BeKka. KpyroBopoT BOJIBI B IpUPOE.
3arpsi3HeHue NpupOoAHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOI.

Knaccudukanus neoprannueckux coeauHeHnnid. Oxcuapl. Knaccudukanus
OKCHUJIOB:  coJieoOpa3yronme (OCHOBHBIE, KHCIOTHbIE, aM{(OTEpHbIE) U
HecosieoOpazytoume. Homenknmarypa oxcunoB. Duznueckue M XUMUYECKHE
CBOMCTBA OKCHUIOB. [losrydeHne OKCHI0B.

OcnoBanus. Knaccudpukanuss OCHOBaHUI: IIENOYM U HEPACTBOPHUMBIEC
ocHoBaHus. HomeHkiatypa ocHoBaHui. Du3nyecKkue M XUMUYECKUE CBOMCTBA
ocHOBaHui. ITonyuenre ocHoBaHUM.

Kucnotel. Knaccuduxauus kucinor. Homenknarypa kucinot. Ousznueckue u
XUMUYECKHE CBOMCTBA KHUCIJOT. Psn aktuBHocTtn merauioB H. H. bekerosa.
Ilonyyenue KucIor.

Comu. Homenknarypa coneil. @U3NYECKUE U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBA3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE OIPEEICHNE COAEPKaHUs KHUCIOPO/1a B BO3yX€E, OITYUEHUE,
coOupaHue, pacno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOPOJa, HAOJIOJIEHUE
B3aMMOJICWCTBUSA BELIECTB C KUCIOPOAOM U YCIIOBUS BO3HUKHOBEHUS U
npeKpaiieHus ropeHust (mokapa), O3HaKOMJIeHHE ¢ oOpa3lamMu OKCHUIOB U
OMHMCaHUEe HMX CBOWMCTB, MOJyd€HHUE, COOUpaHUE, paclo3HaBaHHE U H3y4YEHHUE
CBOMCTB Bojgopoaa (ropenue), B3aumo/ieiicteue Bogopoaa ¢ okcugaom meau (11)
(BO3MOXHO HCIIOJIh30BaHNE BHUIEOMATEPUAIOB), HAOMIOAEHIUE 00Pa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pAaCTBOPEHHUS BEILECTB C
pPa3IMYHON pPacTBOPUMOCTBIO, NPUTOTOBJIECHHWE PACTBOPOB C OIPEACIEHHOU
MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOIbI C METAJUIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHWE BHUACOMATEPHATIOB),



uccieqoBaHe OOpa3lloB HEOPTraHMYECKHX BEUIECTB PAa3MYHBIX KIACCOB,
HaOJII0/ICHHEe U3MEHEHUsS] OKPACKH MHAMKATOPOB B PACTBOPAaX KUCJIOT U ILEIOYEH,
u3yueHne B3aumonedcTBus okcuna menau (1) ¢ pacTBOpom CepHON KUCIOTHI,
KHCJIOT C METaUlaMH, PEaKIMh HEUTpAIM3alMH, IOJy4EHUE HEPACTBOPHUMBIX
OCHOBAaHWUM, BBITECHEHUE OJHOTO METAUIA APYTMM U3 pacTBOpaA COJIH, PEIICHUE
DKCHEPUMEHTAIBHBIX 33a4 0 TeMme «BaxHeumme Kiacchl HEOPraHUYECKHX
COEIMHEHUI.

Iepuoauyeckuit 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHX
yieMenToB JI. . MenaeseeBa. CrpoeHne aTtoMoB. XMMHYECKasA CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIMU

[lepBble MOMBITKM KiIacCU(PUKALIMA XUMHUYECKUX 3neMeHTOB. [loHsitne o
IpYIIax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE U IIEIOYHO3EMEIbHbIE METAJUIbI,
raJIOT€Hbl, UHEPTHBIE a3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(POTEpHbIE OKCUIBI
U TUAPOKCUIBI.

[lepnoandeckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHUX JIEMEHTOB /l.
.  MenneneeBa. KopoTkomepuonHas Y JJIMHHONEPHOJAHAsA  (OpPMBI
Ilepuoanueckoit cuctembl Xumudeckux aieMeHToB 1. 1. Menneneesa. [lepnoasl
u rpynibl. OU3NYECKU CMBICI MOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
CPYIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTtaB aroMHBIX si1iep. U30Tonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMoB TMepBbiXx 20 XMMHYECKUX DJIEMEHTOB
ITeprnognueckor cucremsl JI. M. Menneneea. XapakTepuCTUKA XUMHYECKOTO
AJIEMEHTA I10 ero noJsoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS paJhyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYIIIAM U MIEPUOIaM.

3Hauenue [lepuoanueckoro 3akoHa v [ leproandeckoi CuCTeEMbl XUMUYECKHUX
AJIEMEHTOB JUIA pa3BUTUS Hayku U npaktukd. J[. . MenneneeB — y4é€Hblid u
rpakJIaHVH.

Xumunueckass cBs3b. KoBanieHTHas (MOJsipHass M HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMAYECKUX 3JIEMEHTOB. IOHHAsI CBSA3b.

Crenenp  okucieHuss. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLMUU.
[Ipouecchl OKUCIEHUS U BOCCTAHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpas3lloB BEUIECTB METALIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LIMHKA C PAacTBOPAMH KHUCJIOT W WIEJIOYE, MPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX — PEAKIIMA

(ropeHue, peakiuu pa3aoKeHHsI, COCTUHECHUS ).
Mesxcnpeomemmuule ceasu



Peanu3zanus MEXNpEeAMETHBIX CBS3€M MPU M3YYEHUM XUMUU B 8§ Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TaK U MOHITUH, SIBISAIOIIMXCS CUCTEMHBIMU I OTAEIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO61me ecTeCTBEHHO--HAYYHbIE TIOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIAPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIMI,
WU30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, MIEKTPUUECKUN 3apsijl, BEIIECTBO, TENO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEpEHUs, KOCMOC, TUIaHEThI, 3BE3b1, CoJHLIE.

buosorus: otocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMBIE, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMHUYecKasi peaKus

[lepnoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHUX JIEMEHTOB /l.
N. Menpneneea. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kauus, KalbLUusi U HX
COCOMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Illepmoamdeckoit
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHJIBI XUMHUYECKOM CBS3U. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAUIMYECKON PEMIETKH U
BHJIa XUMUYECKOM CBS3H.

Knaccuduxaiuss 1 HOMEHKIaTypa HEOPTAHWYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIaccaM HEOPTaHUYECKHUX
COEIMHEHUI, TEHETUYECKAsA CBSI3b HEOPTraHUYECKUX BEILECTB.

Krnaccuduxarust XaMu4ecKuX peakiuii o pa3JIuyHbIM MPU3HAKaM (10 YUCITY
U COCTaBYy Yy4YaCTBYIOLIMX B pEaKlMU BEIHIECTB, MO TEIIOBOMY 3(ddekry, Mo
W3MEHEHHUIO CTEMEHEH OKUCIICHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaln3aropa). DK30- U SHI0TEPMHUUECKUE PEAKIINH, TEPMOXUMUYECKHUE
YpaBHEHUS.

[lonstue o ckopocTu xumuueckoil peakuuu. [lonstue o0 oOpaTuMbIX U
HEOOpATUMBIX XUMHUUECKUX peakiuax. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. Ilouarue o karammse. [lonsatue o xumudeckom pasHoBecun. MDakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U IMOJOKEHHE XUMHYECKOTO
paBHOBECHS.

OKHCIIMTENILHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  DJICKTPOHHBIA  OasaHcC
OKHCJIUTENbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUMM C HCIOJb30BAaHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2nEKTPOIUTHUECKON TUCCOLUUALIMH. DIEKTPOINUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MexaHn3M AUCCOLMALMM BEIECTB C Pa3JIMYHBIMU BUIAMU
xuMudeckoi cBs3u. Crenenb nucconuanui. CuibHbIE U cla0ble SJIEKTPOJIUTHI.

Peakunu noHHOTO OOMEHA. Y CIIOBHS MPOTEKAaHUS PEAaKLMii HOHHOTO 0OMEHa,
IOJIHBIE W COKpAllEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBOMCTBa KHUCIIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nuccormanuu. KauecTBeHHbIE peakuyy Ha HOHBI. [loHATHE O TUAPOIIM3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEETOK HEOPTAHMYECKUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpadura W anMasa), CJOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JECUCTBUS Pa3IUYHBIX (DAKTOPOB, HCCIECAOBAHUE DSJIEKTPONPOBOJAHOCTH
pacTBOPOB BEILIECTB, IPOILECCAa JUCCOLMALMU KHUCJOT, INEIOYEed U COJIeh
(BO3MOKHO  HCIIOJIb30BAaHUE BUAECO MarepUalioB), IPOBEJCHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHMe oOcaJKa, BBIJEICHUE Ta3a, OOpa3OBaHHWE BOJbl), OIIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCJMUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKLIHNA
(ropeHue, peakluy pa3JIoKEHHsI, COeIMHEHUS ), paclO3HABaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIbIO KAUYECTBEHHBIX PEAaKUMii HA HOHBI, PEUICHHE
DKCIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTanbl U UX cOeITUHEHUS

OO6uras xapakrtepucTHKa TajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTereHn okucieHus. CTpoeHue U (pu3myeckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XHMHYECKHE CBOWCTBA Ha MPHMEPE XJIOpa
(B3aMMOJEHUCTBUE C METAUIaMH, HEMETAUlaMU, ILIeloYamu). XJIOPOBOJIOPO.
CoJisiHasE KMCJOTa, XUMUYECKHE CBOWMCTBA, MOJIY4YEHUE, MpUMEHEHHUE. [lericTBue
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeuume XJIOpUAbl U UX
HaXOKJEHUE B MIPHUPO/IE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (Qu3nyecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U CEPbl. AJIIOTPONHbIE MOAU(DHUKALIMK KUCIOPOaa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBoIOpo, cTpoeHue, Gu3nueckue u
XUMUYECKHE CBOMCTBA. OKCUABI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTta, (Qunueckue W XUMHYECKHE CBOWcTBAa (0OmmMe Kak
OpeICcTaBUTeNsl Kilacca KUCIOT U crenuduueckue). XUMUYECKUE PEaKluy,
JeXKalllie B OCHOBE MPOMBIIIIEHHOTO CHoco0a MOJy4YeHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCAOThI. COJIM CEPHOM KUCJIOThI, KAYUECTBEHHAsI PEAKIIUS Ha



cynb(dar-non. Haxoxaenune cepbl M €€ COCOUHEHWN B MPUPOAC. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpenbl COCAMHEHUSAMHU CEpbl (KHCJIOTHBIE JOXKIIH,
3arps3HEHUE BO3AYyXa U BOJIOEMOB), CIIOCOOBI €ro Npea0TBPAILCHUS.

OO6mras xapaktepucTka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCJIEHUA. A30T, paCIpOCTPaHEHUE B MPUPOJIE,
duznueckue u xumuueckue cBorcTea. Kpyrosopor azoraB npupoje. AMMHAK, €0
du3ryeckre U XMMUYECKHUE CBOMCTBA, MoJTydyeHre U npuMeneHune. Com aMMOHUS,
uXx (pu3MUYecKue 1 XUMUUECKHe CBONCTBA, MpuMeHeHne. KauecTBenHas peakiuys Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ MojydeHue, puznyeckue U XUMUYECKUE
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJEHW aMMOHMS B Kaue€CTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpelbl COCAMHEHUSAMU a30Ta
(KMCJIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbl U BOAOEMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUeckue U XUMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckrue 1 XUMHUIECKHUE CBOMCTBRA,
nosyuenue. Mcnonb3oBanue poc}aroB B KaueCcTBE MUHEPATbHBIX YI0OPEHUIA.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJEHUS.  YTJEepod,  aUIOTPOMHbIE
Moau(UKalMy, pPacupoOCTpaHEHHWE B MpUPOAE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriaepoaa B mpupojae. OKCHIIbI yriaepoaa, ux
du3znueckue M XUMUYECKHE CBOWCTBA, JACHCTBME HA JKUBbIE OPTAHU3MBI,
NOJIyYCHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumore3a T1I00aTbHOTO TMOTEIUICHHWS KJIMMara, MapHUKOBBIN
¢ dexT. YrosibHasg KUCIOTa U €€ COMU, X PU3NUECKUE U XUMUYECKHUE CBOMCTBA,
nojyueHue u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTA U CETbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHITHS 00 OPraHMYECKUX BEILIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJUIEPUH, YKCYCHask KUCJIOTA).
[IpupoiHbIE HMCTOYHHUKHU YIJIEBOJOPOJAOB (yrojb, MNPUPOAHBIM Ta3, HedTh),
NPOAYKTHI UX TepepaboTku (O€H3MH), UX POJib B OBITY M MPOMBINIIEHHOCTH.
[lonsitTne 0 OMOIOTUYECKH BAXKHBIX BEUIECTBAX: XKUPaX, OENKax, yriaeBoaax — U UxX
poIM B OKM3HM 4elloBeKa. MarepuabHO€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHNYECKUX COCITUHCHHM.

Kpemuuii, ero Qusnueckne M XUMHUYECKHE CBOWMCTBA, IMOJy4YeHUE U
npuMeHnenre. CoeauHeHuss KpeMHUs B mpupoje. OOmme mnpeacTaBicHUs 00
okcuae kpemuans (V) m xpemHuneBo#t kucinore. CHIUKATHI, UX UCIIOJH30BAHHE B
OBITYy, B MPOMBIIICHHOCTH. BaxkHeMIle CTpOUTENbHbIE MaTepualibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, ene300eToH. IIpobiaeMpl 6e30macHOT0 MCITOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3oB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
NpOBeJIeHNe KaueCTBEHHBIX PEAKIMi Ha XJIOPU-HOHBI U HAOJIOACHNE PU3HAKOB
UX TPOTEKAHHUS, ONBITHI, OTpaXarolmye (PU3NYECKHUE U XMMHUYECKHE CBOMCTBA
TaJIOTEHOB U MX COEAUHEHHHM (BO3MOXHO HCIOJIb30BAHHUE BHUEOMATEPUANIOB),
O3HAKOMJIEHME C oOOpa3laMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHUAMH (BO3MOXKHO  MCIOJIb30BAHUE
BUJICOMATEpUAOB), HaOMOAEHUE IIpoliecca OOYTJIMBaHUs caxapa MoJ AeHCTBUEM
KOHILICHTPUPOBAaHHOM CEPHOW KHUCJIOTBI, M3YYEHUE XUMHYECKHX CBOWCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, IPOBEICHUE KAaUECTBEHHOW peaklnu Ha CyJib(dar-
VMOH U Ha0IOJICHHE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMJIEHUE ¢ (PU3NUYECKUMU
cBoiicTBaMM a30Ta, ¢ocdopa M MX COENMHEHUH (BO3MOMXKHO HCHOJB30BAHUE
BHJIEOMATEepUAIOB), 00Opa3iaMu a30THBIX U (HOCHOPHBIX yIO0OpEH U, MOTyYEHUE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
Ka4eCTBEHHBIX pPEaKUil Ha MOH aMMOHUsS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KACJIOTHI C MEIBIO
(BO3MOKHO  HUCIOJb30BAaHUE  BUACOMATEPUAIOB),  M3Y4YCHHE  MOJENel
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aJCOPOLMHU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a, NOJyueHHEe, COOMpaHue, paclno3HaBaHUE U U3YUCHHE
CBOMCTB YIJIEKHCIIOrO Ta3a, MPOBE/IEHNE KaUYeCTBEHHBIX pEakiuil Ha KapOoHaT U
CUJIMKAaT-UOHbl W W3YYEHHE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKUMEN CWIMKATHOW TPOMBIIUICHHOCTH, PEMICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 Mo TeMe « BaxHeWIme HEMETAIUIbl U UX COEAUHEHUSD).

MeTanibl M X COeTUHECHUS

OO6u1as xapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAIIOB HA OCHOBaHUU
ux nojoxeHus B Ilepmogmueckoil cucteme xXumMuU4yeckux osnemenro /I N
MenneneeBa u cTpoeHuss aroMoB. CTpoeHue MeTauioB. MeTajuinyeckasi CBsi3b U
METAUIMYECKAA  KPUCTAUIMYECKAsT  PEIIETKA.  DJEKTPOXMMHYECKAWA P
HanpsHKeHU MeTauioB. OU3nUecKkrue U XUMUYeCKHe CBOocTBa MeTaiuioB. Oo0me
CrocoObl ToJlydeHuss MeTauioB. [loHSATHE O KOPpO3UHM METAUIOB, OCHOBHBIE
CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYryH, TIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY W MPOMBIILICHHOCTH.

[[lenoyHble MeTaJUIBL: MOJOXKEHHE B [lepnoanyecKkoil cucTeME XUMUYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJIE.
du3nueckrue U XMMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl U



TUAPOKCUABI Harpuss W Kaims. [IprMeHeHue IIenOYHBIX METAUIOB M UX
COEJIMHEHUH.

[lemoyHO3eMeENbHBIE METAIBI MAarHWd W KaJbLMW: IIOJIOKEHHE B
Ileprnoanueckor cucrteMe xumuueckux sneMeHToB 1. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJeHue B npupoae. Duszndyeckue 1 XuMu4eCKue CBOMCTBA MarHus
U Kanblus. BaxHeilmme coequHeHUs Kauplusg (OKCHUZA, TUAPOKCHUI, COJIN).
XKécTKoCTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHHN: 0JI0keHUE B [leproanuecko cucTeMe XMMUYECKUX JJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aroMa, HaxoXieHue B npupone. dPusmyeckue u
XUMHYECKUE CBOMCTBA AFOMUHNSA. AM(POTEpHBIC CBOWCTBA OKCHAA M TUAPOKCHIA
AITFOMUHUSL.

Keneso: nosoxenue B [lepuoanueckoi cCUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHME aTOMa, HAXOXKAECHUE B mnpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuibl, TUAPOKCHU b M costn kene3a (1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJTy4CHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), OCOOEHHOCTEH B3aUMOJCHCTBUSA OKCHJIA
KaJdblMsl W HaTpusi C BOJAOM (BO3MOXKHO HCHOJIb30BAaHUE BHJIEOMATEPHUAJIOB),
MCCJIEOBAHUE CBOMCTB KECTKOW BOJIBI, TPOLIECCA TOPEHUS HKeNe3a B KUCIOPOIE
(BO3MOKHO  MCIIOJIb30BaHUE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUWii HA MOHBI: MarHUs, KaJbLWs, AIFOMUHUSA, IUHKA, JKEJe3a
(I u xene3a (111), mequ (I1), HaGnroIEHNE M OMUCaHKE TIPOIIECCOB OKPAIMBAHUS
IUIAMEHU HOHAaMHU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEpUAIIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BakHenme
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKPYKAIOILIASA cpeaa

BemectBa u marepuansl B IIOBCEIHEBHOW KU3HU 4eloBeKa. bezomacHoe
UCIIOJIb30BaHKUE BEILECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momouip npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XuMHUYEeCKOoe 3arpsi3HEHHE OKpy»Karolleil cpenbl (MmpeaenbHas T0MmycTUMast
KOHLIeHTpauus BeuecTs, naiee — [1JIK). Poib xumun B pemmeHnn 3K0JI0THYECKUX
npooJiem.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3loB MarepualioB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuaibl).

Mescnpeomemnwie ceasu



Peanmuzanuisi MeXNOpeIMETHBIX CBSI3€H MpHU H3y4EeHUM XUMHM B 9 Kiacce
OCYILECTBIIIETCSI 4epe3 MCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHITUH, SIBISIONIUXCS CUCTEMHBIMU JIJI1 OTJIETbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O 1IMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TOHITHS: HAYYHBIN (PaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaiu3, CHUHTE3, KiIaccupuKalus, NEPUOAUIHOCTb, HAOIIOCHNUE,
HKCTIEPUMEHT, MOJIETUPOBAHUE, H3MEPEHHE, MOJECIb, SIBJICHUE, MMAPHUKOBBIN
3¢ deEKT, TEXHOJIOTHSI, MaTepUabI.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIMI,
W30TOTBI, PAJAUOAKTUBHOCTh, MOJEKYJa, JSJICKTPUUYECKUA 3apsijl, MPOBOHUKH,
MOJTYIPOBOJHUKHY, JUDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHUE BEILIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIUTUY €CKast
pemérka, CruiaBbl, (PU3UUECKUE BEIMYMHBI, €UHULIBI U3MEPEHUsI, KOCMUYECKOE
MPOCTPAHCTBO, TJIAHETHI, 3BE3AbI, COJHIIE.

buonorus: dborocunres, apixanue, 6uocdepa, ’3KocucTeMa, MUHEPAIbHBIE
yI0OpEeHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHEpaidbl, TOPHbIE TMOPOJIBI,
MOJIE3HbIE UCKOTIAEMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUA

JINHHOCTHDBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHs JOCTHTAIOTCS B XOJ¢ OOYYCHUS XUMHUH B E€IMHCTBE YYEOHOU U
BOCIIUTATEILHOM IS TEIIBHOCTU B COOTBETCTBUU C TPATUITMOHHBIMU POCCUICKIUMHU
COIIMOKYJIbTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, NPUHATHIMH B
oOIIeCTBE TpaBWIAMH M HOPMAaMHU TOBEACHUS W CIOCOOCTBYIOT TMpoleccam
CaMOTIO3HAHMS, CAMOPa3BUTHS U COLUAIN3AIMH 00yJatOIIXC .

JIMYHOCTHBIC ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOLIUXCS
PYKOBOJICTBOBATHCS CHCTEMOW IMO3UTHBHBIX IICHHOCTHBIX OpHCHTAIM U
paclmMpeHue OTbITa JSSITeTLHOCTH HA €€ OCHOBE, B TOM YKCJIC B YACTH:

1) naTpHOTHYECKOTO BOCIUTAHMS:

IICHHOCTHOTO OTHOIIICHHS K OTCUYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
¥ HAYYHOMY HACJICIMIO, TOHUMAHUS 3HAYCHUS XUMHYCCKOW HAYKH B KHU3HU
COBPEMEHHOT'0 00IIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON MH(OpMAIEH 0
NIEPEOBBIX JOCTHKCHUSX W OTKPBITUSIX MHPOBOW M OTEUECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUAX 00 YCTPOUWCTBE MHpa U OOIIECTBA;

2) TPaKIAHCKOTO0 BOCTIUTAHUS:



NPEACTABICHUSI O COLMAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUN B KOJUICKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIeA0BaTeNbCKOM, TBOPYECKOW U  JAPYrUxX BUAAX
NeSITEeNbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HOW COBMECTHOM IESATEIbHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a/1a4, BBIMOJHCHUN XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/TaHUU Y4EOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
U B3aUMOIIOMOIIM B TPOLIECCE OSTOM Y4eOHOW JNEeATENLHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEACHWE M TMIOCTYNKM CBOWUX TOBAPUINEH C TO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIICACTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI.

MHPOBO33PEHUECKHUE MPEACTABICHUS O BEIIECTBE M XUMUYECKOU pPEaKIvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKd U COCTABISIOLIHE
OCHOBY JIJII TIOHMMAaHUs CYITHOCTH HAYYHOUW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPHUPOJIBI, B3aHMMOCBS3SIX YEIOBEKA C
MIPUPOJTHON CPEAOH, O POJIM XMMHUH B O3HAHUU 3TUX 3aKOHOM EPHOCTEN;

MO03HaBaTeIbHBIC MOTHBHI, HAIIPABJICHHBIC HA MOJYYCHHE HOBBIX 3HAHHUH IO
XAMHH, HEOOXOAMMBIC NJI1 OOBSICHEHHUS HaOJIOJAeMBIX MPOIIECCOB W SIBJICHUM,
M03HABATEIbHOW, MH(POPMAIMOHHON M YHMTATEIbCKOW KYJIbTYphI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIHHOW pabOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypOM, JOCTYIMHBIMH TEXHHUYECKUMHU CPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M IO3HAHHUIO, JIF0O03HATENbHOCTh, FOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa3oBaHHIO, TMPOEKTHOW U  HCCIEA0BATEILCKON
NEeSITeNhHOCTH, K OCO3HAaHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YEHUS B
JlaIbHEUIIIEM;

4) dhopMHpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KM3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCICICTBUNA U
HENpUSITHE BPEAHBIX MTPUBbIYEK (YIOTPEOICHUS AJIKOT0JIs1, HAPKOTUKOB, KypEHUsl),
HEOOXOJIMMOCTH COOJIIOJICHUST TpaBWi O€30MacHOCTA MPH  OOpaIICeHUH C
XAMHYECKUMH BEIIECTBAMH B OBITY M pealbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMSA:

UHTEPEC K NMPAKTHYECKOMY H3y4EHHIO TPOoQecCuii v Tpy/ia pa3IMaHOTO PO/Ia,
YBOKEHHE K TPYAY M pe3yibTaTaM TPYAOBOW IEATEIHHOCTH, B TOM YHCJIe Ha
OCHOBE TIPUMCHEHHUS IPEAMETHBIX 3HAHWA 110 XHWMHH, OCO3HAHHBIA BBIOOD
WHIUBUIYaTbHOUN TPACKTOPHH IIPOTOJDKCHHS 00pa30BaHUS ¢ YIETOM JIMTHOCTHBIX
WHTEPECOB U CTIOCOOHOCTH K XMMUH, 0OIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEM,
YCICIIHOM ITPo(heCCUOHATBHOM eI TeIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMCHHIA,
TOTOBHOCTH aIalTUPOBATHCS B MPOGECCUOHATBHOM CPEIE;



6) 3K0JI0rHYeCcKOr0 BOCIUTAHMS:

IKOJIOTMYECKH 1IENeCO00pa3HOe OTHOILICHHWE K MPHUPOJE KAaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHMs, TOHUMAHHE LEHHOCTH 3J0POBOrO U
O0e3omacHoro oOpa3za KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKkoOMy M TCUXUYECKOMY 30POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOJCHHUS
npaBu 0€30MaCHOTO MOBEIEHUS ITPU padoTe ¢ BEUIECTBAMM, a TAKKE B CUTyalHsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble TPU U3yYEeHUH XUMUH, IS
peLIeHHs 3a/1a4, CBA3aHHBIX C OKPYKAOILEH PUPOTHOU CPEAOH, sl TOBBIILICHUS
YPOBHSL  3KOJIOTMUECKOW  KYJbTYpbl, OCO3HaHHs TJIOOQIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeW MX PEIICHUs MOCPEACTBOM METOJIOB XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B IO3HABATENILHOM,
KOMMYHHUKAaTUBHOMW U COLMAJIbHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeniMETHBIX pE3YJbTAaTOB BBIIEISIOT 3HAYUMBIC MJIs
GbopMUpOBaHUS MHUPOBO33pPEHHUS OOUICHAYyYHbIE TOHATUA (3aKOH, TEOpus,
NPUHIMI, TUIOTE3a, (PaKT, CUCTEMA, POLIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOpPbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETAaX U IMO3BOJIIIOT Ha
OCHOBE 3HaHUM U3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LIETOCTHOM
HAYYHOU KapTHHE MHUpPA, U YHUBEpPCAIbHbIC yUeOHbIE NEHCTBUSA (ITI03HABATEIbHbIE,
KOMMYHUKaTUBHBIE, PEryIATUBHBIE), KOTOpbIE 0O0ecrneynBaroT (POpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYILECTBJICHUIO Y4eOHOM
NESTEIIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIC Y4eOHbIE NelCTBUSA

ba3oBble Jlornyeckue qeMcTBuA:

YMEHUS HCMOJb30BaTh MPUEMBI JOTMYECKOTO MBIIUICHUS MPU OCBOEHHUH
3HAHUW: PACKPBIBaTh CMBICH XMMHUYECKUX MOHSATUHN (BBIACIATh MX XapaKTEpHbIC
NPU3HAKK, YCTAaHABIUBATh B3aUMOCBS3b C APYTUMU MOHSATUSMU), UCIIOJIb30BaTh
HNOHATUS 11 00BbSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUH, BEIOMpATh OCHOBAHUS U
KpUTEpUH i KJIacCU(UKALMKM XUMHUYECKUX BEIIECTB U XMMUYECKHUX PEaKIIUH,
YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHbIE CBSA3U MEXKAY OOBEKTAMH H3Y4UEHUS,
CTPOUTH JIOTUUECKHUE PacCyX/IeHUs (MHIYKTUBHBIE, NEAYKTUBHbIE, IO aHAJIOTHUN),
JieNaTh BBIBOJIBI U 3aKJIFOUECHHUS;

YMEHHE MPUMEHSITh B TMPOLIECCE IMO3HAHWS TOHATHS (MpEeIMETHbIE HU
MeTanpeaMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOIEIN, UCTIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIC TIPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI 3JIEMEHTa), XUMUYecKas (Qopmyia U ypaBHEHHE
XUMHUYECKOUN peaklMu — MPHU PelIeHUH y4eOHO-TI03HABATENLHBIX 33/1a4, C YIETOM
ATUX MOJENBHBIX MPEICTABICHUIN BBISIBISITH M XapaKTepU30BaTh CYILECTBEHHBIC



NPU3HAKU U3yYaeMbIX 00BEKTOB — XUMHUUECKHUX BEIIECTB U XUMHUUECKUX PEaKLnH,
BBISIBIAITH  OOIME 3aKOHOMEPHOCTH, TNPUYUHHO-CICICTBEHHbIE CBSI3U U
NPOTUBOPEUHS B U3Y4aEMbIX MPOLIECCAX U SBICHUSAX.

Bba3oBble ucciaegoBareJbckue AeHCTBUSA:

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaue€CTBE MHCTPYMEHTA
MO3HaHMs, a TaKkkKe B KAauecTBE OCHOBBI i (POPMUPOBAHUS THUMOTE3BI IO
pOBEPKE MPaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpEeTeHUe OMbITa MO IUIAHUPOBAHUIO, OPTaHM3AlMd U TPOBEICHHIO
YUYEHHUECKHX OKCIEPUMEHTOB, YMEHHE Ha0II0IaTh 3a XOJOM Ipollecca,
CaMOCTOSATENBHO MTPOTHO3UPOBATH €ro pe3yibTar, GopMyIMpoBaTh 0000IICHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OTIBITA, UCCIIEIOBAHUS, COCTABIISATH OTUYET
O MPOJIETAaHHO padoTe.

Pabora ¢ uHpopmanuei:

yMEHUE BBIOMpATh, aHAIM3UPOBATH M WHTEPIPETUPOBATH WH(POPMAIUIO
pPa3NMYHBIX BUAOB U (JOPM MPEACTABICHHS, TOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HaygHO-TIOMYJISIpHAsl  JIMTepaTypa XUMHUYECKOTO COJEpKaHMsl, CIpPaBOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKU OIEHUBATH MPOTUBOPEUUBYIO U
HE0CTOBEPHYIO UH(POPMAIIHIO;

YMEHHUE MPUMEHATh Pa3JIMYHbIC METOJbI M 3alPOCHI MPU MOUCKE U 0TOOpe
UHPOPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX Il BBITIOJHEHUS
y4eOHBIX U MMO3HABATENHHBIX 3a71a4 OMPENEIEHHOTO THIA, TPUOOPETEHUE OIbITA B
o0NacTl HCMOJb30BaHUS HUHMOPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYPOU aKTUBHOTO UCTIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIbHO BEIOMPATh ONTUMAILHYIO (JOPMY MpeACTaBICHUS HHPOPMAIIUHU
WDTIOCTPUPOBATh pelIaeMble 3aaqll HECJIOXKHBIMUA CXEMaMH, JuarpaMMaMHu,
IpyruMu popMamMu rpapuKy U UX KOMOMHALIUAMU,

YMEHUE HCTOJb30BaTh M AaHAIM3UPOBATH B Tpolecce YydeOHOU u
UCCJIEIOBATENIbCKON JEITETbHOCTH MHPOPMAIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEIIbCKOTO XO3SHUCTBAa M TPAHCTIOPTa HA COCTOSIHME OKpYKAIoLIeH MPUpPOIHON
Cpepbl.

KoMMyHUKaTHBHbIE YHHMBeEPCAJIbHbIE Y4eOHbIe 1 CTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHI (B Xoje auajora W (Wiu) JUCKYCCHUH) TIO
CyLIECTBY  0OCyXmaeMod Tembl, (OpMyIupoBaTh CBOU  MPEAJIOKCHHUS
OTHOCHUTEITLHO BBITIOJHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHUS  TPEJACTaBIATh  TOJYYSHHbIE  pPE3yJbTaThl  TO3HABATEIbHOU
NEITETPHOCTH B YCTHBIX M THMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTAIIHIO
PE3yJIbTaTOB BBINOJIHEHUS] XUMUYECKOTO 3KCIepuMeHTa (JJabopaTOpHOTO OMbITA,
Ja00paTOpHOM pabOTHI MO UCCIICAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);



YMEHHUS Y4YeOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEIPHOM M  HCCIEHOBATENIbCKOM  JEATENBHOCTH NPU  PELICHUU
BO3ZHMKAIOIIMX MPOoOJeM Ha OCHOBE yu€ra OOILIMX WMHTEPECOB U COTJIACOBAHUS
no3uuuii (o0cyxeHusi, 0OMeH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHALINS
COBMECTHBIX JCHCTBUM, ONpENEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBIIIOJIHEHHOU paOOThI U APYTHE).

PeryasiTuBHble YHHBepCaJIbHbIC Y4eOHbIE 1elCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpPEAENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBATh CBOKO
NesITebHOCTh, BEIOMpATh Harbojee 23PEeKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHbIX U
NO3HABATENbHBIX 337a4, CAMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBAThH
IIPEIAJIOKEHHBIA AITOPUTM JEWCTBUM MNPU BBINOJHEHUU 3aJaHUA C Y4ETOM
NOJIyY€HUSI HOBBIX 3HaHUW 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOTO PE3yibTara 3asiBJCHHOW LIEJIH, YMEHHUE
UCIIOJIb30BaTh U AHAIU3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCJIOBUU 3a/1aHUN.

INPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe mnpeaMETHBIX pPE3yNbTaTOB MO OCBOECHHUIO 0053aTEIBLHOTO
COJZEp>KaHUs, YCTAHOBJIEHHOTO JaHHOUW (eaepanbHON paboueld mporpammoi,
BBIJICIISIIOT: OCBOCHHbIE OOYUYAIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIIOCOOBI
NeicTBUM, cneuuuueckue g OpeaMETHOM o0nacth  «XUMHS», BHUAbBI
NESITEIbHOCTU MO  MOJYYEHUI0O HOBOI'O 3HAHWUSA, €ro HMHTEpIpeTalu,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHily oOyuenus B 8 kj1acce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXxaTbh C(POPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHHI:

e PacKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUNA: aTOM, MOJIEKYJIa,
XUMHYECKHUI 3JIEMEHT, MPOCTOE BEUIECTBO, CJOKHOE BEILIECTBO, CMECH
(oIHOpOAHAS ¥ HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MacCcoBas J10JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPUIIATEIILHOCTh, CTEHECHb
OKHUCJICHUSI, XMUMHUYECKasi peakius, Kiaccuukaius peakuui: peakuuu
COCMHEHUS, PEAKIUU Pa3JIOXKEHUs, PEaKIUu 3aMELICHUs, pEeaKlIUuu
0oOMeHa, 3K30- U IHIOTEPMUUYECKUE PEAKINH, TETIIOBOM APPEKT peaKiuu,
AIpO aroMa, BJEKTPOHHBIN CIIONW aroMma, aToMHas OpOUTalb, PaJaNyC
aroMa, XUMHUUYECKasi CBS3b, MOJSIPHAs U HEMOJIIpHAsi KOBAJICHTHAs CBA3b,
WOHHAs CBSI3b, UOH, KATUOH, aHUOH, PacTBOP, MAacCOBasl JI0Js BEIIECTBA
(MpOTIEHTHAST KOHIIEHTpPAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHH H
MPUMEHSThH ITH MOHSATHS TP OTMIMCAHUU BEILIECTB U UX MPEBPaICHUM;



UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIi COCTaBJieHUS (opMyll
BEILIECTB ¥ YPABHECHUN XUMUYECKUX PEAKIIUM;

ONPENEIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECUHEHUSX,
CTETIEHb  OKHCIIEHMS  DJIEMEHTOB B  OMHAPHBIX  COEIUHEHHUSAX,
NPUHAJIEKHOCTh BELIECTB K OMNPENEIEHHOMY KIIACCY COEAMHEHHUN I10
dbopMynaM, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAas W HWOHHAsA) B
HEOPTraHUYECKUX COETUHECHHUSAX;

packpeiBate cwmbica Ilepuogmueckoro 3axkona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT MX NoJIokeHHs B [lepuoanueckoit cucteme,
3aKOHOB COXPaHEHMs] MacChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO y4€HUsl, 3aKOHa ABOTapo;

ONMCHIBATh U XapakTepu3oBarh TaOmmuHyro Qopmy llepuoguueckoi
CUCTEMbl XMMHMUYECKUX DJEMEHTOB: pa3uyarh MOHATHUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpynmna)», mansie u
OOJIbIIME TEPUObl, COOTHOCUTh OOO3HAUYEHMs, KOTOPbIE HMEIOTCS B
tabmmue «llepuoamueckas cuctema xumudeckux osnemeHtoB JI. W
MeHaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sSapa, 00I1Iee YUCIIO IEKTPOHOB
U pacupeiesICHUe UX MO AJIEKTPOHHBIM CJIOSAM);

KJacCU(UUMPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHYECKHE peakuuu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, 10 TEIJIOBOMY 3 (DEKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/1asl OMMCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUM COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIUM;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM TMPOTEKaHWsI XWMHUYECKUX TMPEBpPALICHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJIO XHMHUYECKOTO »3JeMeHTa 1o ¢dopmyne
COEIMHEHUS, MACCOBYIO JI0JIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PaCUETHI
M0 YPaBHEHUIO XUMHUYECKOU peaKinu;

IPUMEHITh OCHOBHBIE OTEPAIIMA MBICIUTEIBHOM JIEATETbHOCTH — aHAIIU3
U CUHTE3, CpaBHEHHE, 000OIICHNE, CHUCTEMATH3alNIo0, KlacCU(HUKaIUIO,
BBISIBJIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EW — JJIT U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKHUX PEAKIHM, eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUA — HaOJIOJEHUE, U3MEPEHHE, MOJICTUPOBAHHUE, SKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN);



cleoBaTb  NpaBUJaM  MOJb30BAHUS  XUMHYECKOW  MOCYAOM U
Ja00opaTOpHBIM O00OPYIOBaHMEM, a TaKKe MpaBWIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLUUSMH II0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUUYECKUX ONBITOB MO TMOJYYEHUIO U COOUpPAHHUIO
ra3o00pa3HpIX BEMIeCTB (BOJOPOJIa W KHCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEACIEHHON MaCCOBOU JOJIEW PAaCTBOPEHHOTIO BEIIECCTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIETI0YEH U KUCIIOT C TOMOIIBIO HHANKATOPOB
(makmyc, dheHondTanenH, METUIOPAHXK U IPYTHE).

K xoHIy 00yuenus B 9 kiacce npeaMeTHbIe pe3ybTaTbl Ha 6a30BOM YpOBHE
JOJKHBI OTpaXxaTh C(DOPMUPOBAHHOCTh Yy 00YYarOIIMXCsl YMEHUM:

PacCKpBIBaTh CMBICJ OCHOBHBIX XUMUYECKUX NOHATHNA: XUMWUYECKUHN
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IMPOCTOE BEILIECTBO,
CJIO’KHO€ BEUIECTBO, BAICHTHOCTH, 3JIEKTPOOTPULATEILHOCTh, CTEHNEHb
OKHUCJIEHHSI, XUMUUECKasI PEaKLMsl, XUMUUECKasi CBS3b, TEIUIOBOM (et
peakuuu, MOJb, MOJBSIPHBIA  00BEM, pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JAJEKTPOJIMTUYECKAsT JUCCOLMALMS, PEAKUUAd HOHHOTO
oOMeHa, Karaiu3aTop, XUMHUYECKOE€ paBHOBecHE, OOparuMmble U
HEOOpaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCJITENb,  BOCCTAHOBUTENb, OKHUCJIECHUE H  BOCCTAaHOBJICHHE,
aJuoTponusi, aM(pOTEPHOCTh, XUMUYECKAsA CBSA3b (KOBaJECHTHAasl, MOHHAs,
METAJUIMYECKasA), KpUCTAUIMYECKas pEIIETKa, KOppO3Usl METAJUIOB,
CIUIaBbl, CKOpPOCTb XHMHWYECKOW PEAKIMH, MPEAEIbHO JOIyCTUMAs
koHueHrpauusa 11/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHA U
MIPUMEHATH 3TU MOHATUSA NPU ONMCAHWHU BEIIECTB U UX MPEBPALLEHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJiE€HUA (QOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPEAEISATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS! XHMUYECKHUX JIEMEHTOB B
COCNMHEHUAX pAa3JUYHOTO COCTaBa, IPUHAJICKHOCTh BELIECTB K
OTpeIeIEHHOMY KJIACCY COEAMHEHMH MO (QopmysiaM, BUA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAs, WOHHAs, METAIMUECKasi) B HEOPTaHUYECKHUX
COCMHEHUAX, 3apsij MOHA [0 XUMUYECKOU Qopmyrie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COECAUHEHUMN, TUIT KPUCTAILTMYECKOM
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbici llepunognueckoro 3akona . WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEpU30BaTh
tabmmunyto ¢opmy lleproanyeckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB:
paziMyaTh TOHSATUS «TJaBHas moarpymna (A-rpynma)» U «moOodHas



noarpymmna (b-rpynma)», manbie u OoJbIIME MEPUOJbI, COOTHOCHUTDH
0003Ha4YeHMs, KOTOpHIE MMEIOTCS B TMEPUOJAMYECKON TabmuIe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYECKHX
ANIEMEHTOB (COCTaB W 3apsia Anapa, OoOIlee 4YHUCIO JJIEKTPOHOB U
pacrpeneneHie HMX 10 JJIEKTPOHHBIM CJ0AM), OOBACHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIMHEHHH B
npesenax MajablX EPUO0B U TJIABHBIX MOATPYIII ¢ YUETOM CTPOEHUS MX
aTOMOB;

KJIacCU(PHUIMPOBATh XUMHYECKHUE DJIEMEHThI, HEOPTaHMYECKHUE BEIIEeCTBa,
XAMUYECKUE peakiuu (10 YHCIy M COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEUIECTB, M0 TEIIOBOMY 3PQEKTY, 0 M3MEHEHUIO CTENEHEN OKHCIICHUS
XUMHYECKHUX AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME M cHeUU(PUIECKUE XUMHYECKHUE
CBOMCTBAa TPOCTHIX M CJIOKHBIX BEHIECTB, MOATBEPXKAAs OIHMCAHUE
npUMepaMi MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHHMH COOTBETCTBYOIINX
XAMUYECKUX PEaKIIHii;

COCTaBJSITh YPAaBHEHUS DIIEKTPOJMTUUYECKONM JUCCOIMALMUA  KHUCIOT,
HIeJI0YEel U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPaBHEHUS PEaKIIMid HOHHOTO
oOMeHa, YpaBHEHMS peEaklUuid, MOATBEPKIAIOIIMX CYIIECTBOBAHUE
FEHETUYECKOM CBSA3M MEXKIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX —pEaKIUil
MOCPEACTBOM COCTABJICHUS IEKTPOHHOTO OajlaHca 3TUX peaKlui;
NPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHUSX;

BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJSIDHYIO H  MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJIO XHMHUYECKOTO »3JeMeHTa 1o ¢dopmye
COEIMHEHHUS, MACCOBYIO JI0JIIO BEILIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOH peaKiny;

coOMoaTh  MpaBWja  MOJIb30BAaHUS ~ XMMHUYECKOW  TOCYIOM W
7a0opaTopHbBIM  00OpPYyJIOBaHUEM, a TaKXe TMpaBWiIa oOOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH 10 BBITIOJHEHHUIO
Ta00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYCHUIO W COOUpPAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTJIEKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIWH, IOJTBEPKIAIONIME KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI -, OPOMHUI-,
noaua-, kapOonar-, Qocdar-, cummkar-, cyabdar-, THAPOKCHI-HOHBI,
KaTHOHbI aMMOHHS M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINEC B
BOJHBIX PaCTBOPaX HEOPTAaHUIECKUX BEIICCTB;



MIPUMEHSATh OCHOBHBIC OTIEPAIlUH MBICIHTEIHLHON ACATCILHOCTH — aHAJIM3
U CHHTE3, CpaBHCHHE, O0O0O0OIIEHHE, CHCTEMATHU3aIlii0, BBISBIICHUE
NPUIUHHO-CIICICTBEHHBIX CBS3€H — JJIT M3Y4EeHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEAKIMi, €CTECTBEHHO-HAYYHBIC METOJbl TO3HAHUSI —
HaOIIIOIeHNe, W3MEpPEHUE, MOJICTMPOBAHKE, SKCIIEPUMEHT (pealbHbId U
MBICJICHHBIM).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3iesioB U JJleKTpoHHBbIe (U poBHIE)
KouTpoJsbHbI€ IIpakTnuyeckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKON AEATEITBHOCTH https://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTtBa u xumMmuueckue 15 1 bubmuoreka [IOK

' peaKuu https://m.edso0.ru/7f41837c

Hroro mo pazneny 20

Pa3znen 2. BakHelime npeacTaBuTe/ M HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 5 bu6mmoTteka [IOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilonsitue o kucmorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka LIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 11 1 1 bu6nuorexa [IOK

' HEOPTraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Uroro no pazneny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoaguyeckas cucrema xummudeckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKUCINTEIBHO-BOCCTAHOBHUTEIbHBIE PeaKIUH
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[Tepyuoauuecknii 3aK0H 1
31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHUYECKuX 3jeMeHToB 1. U. https://m.edsoo.ru/7f41837c
Meniene-eBa. CTpoenue aroma
Xu ecKasl CBSI3b.
3.2 OKII:I/I(I:/IHL;T:H:HoB-ﬂ ’ 8 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIbHBIC PEAKIINU
bu6munoreka [IOK
14 1
TOTO MO pasieny ° https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpems 3 bubmorera HOK
p p https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I1O 68 4 5
[MPOTPAMME
9 KJIACC
KounuecTrBo yacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM (uud poBbie)
Ne i/ KonTpoabubie | IlpakTnueckue
NMporpaMMmbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcebl
Paznen 1. BemiecTBO M XUMHYECKHE peaKIUH
11 [ToBTOpeHUE U yriryOneHue 3HaHUM 5 1 bubnmnorexa [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKIX 4 bubnuoreka [IOK
' peakuuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS JUCCOIUALIHSI. 3 1 1 bubnuoreka [IOK
' XUMHUYECKAE PEAKIUH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
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Paznea 2. HemeTasIbl 1 UX cOeAUHE HUSA

21 OO0mas XxapakTepuCcTHKa XUMHUYECKUX 4 bubmmoreka [IOK
' snemeHTOB VIIA-rpynmnel. "amorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCcTHKa XUMHUYECKUX
2.2 snemeHToB VIA-rpynmnel. Cepau eé 6 bubmmorexa TIOK
https://m.edsoo.ru/7f41a636
COCTUHEHUS
06
23| snevemos VArpymms, Asor, docop x| 7 BrGrorera LIOK
' TPYHIEL ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
06
Ve 1ast xapall\K/rAefmcha X:IIMI/IIIGCKI/IX . Bu6morexa LOK
' BHeMeHTUOB TPYIIEL. FIIepol 1 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COeAMHEHUS
Uroro no pazneny 25
Paznea 3. MeTajiibl M UX coeIMHE HUS
. bubmoreka [IOK
3.1 Obume croficTsa MeTanIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoTteka [IOK
3.2 Baxkuelinme merayuibl 1 UX COEIUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u OKpykammas cpeaa
4.1 BemecTBa u MaTepuasl B )KM3HH YEJIOBEKA 3 bubmmorexa TIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buommorera LIOK

https://m.edsoo.ru/7f41a636
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OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
IIOYPOYHOE IVNTAHUPOBAHUE
8 KVIACC
KoJumuecTrBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
Tema ypoka Kontpoabubie | IIpakTuueckue
n/m Bcero u3ydeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Ipeamer xumuu. Posb xumMuu B )KU3HU 1 bubmnoreka [IOK
yeJoBeKka. Tena U BelecTBa https://m.edsoo.ru/ff0d210c
IlonsTue o MeTogax IMO3HAHUS B XUMHH 1 bubmnorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «[IpaBuna
paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnunoreka LIOK
oOpareHust ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Yucrtele BeriecTBa 1 cMecH. CriocoObl bubmnoreka [IOK
. 1
paszneneHus cMecen https://m.edsoo.ru/ff0d26ca
[pakruueckas padota Ne 2
«Paznenenue cmeceit (Ha mpuMepe 1 Brbmiorexa HOK
. p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU ITOBAPEHHOM COJIN )»
A 1 bu6nmmoreka [JOK
TOMBI M MOJICKYIIBI https://m.edsoo.ru/ff0d2a6¢c
XUMHYCCKHE 3JICMEHTEI. 3HAKU 1 bubmunorexa [IOK
(CUMBOJIBI) XHMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie U CIIOXKHBIC BEIECTBA 1 bubnnorexa LIOK
P i https://m.edsoo.ru/ff0d2a6c
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Bu6nunoreka [JOK

o ATOMHO-MOJICKYJIAPHOE yueHHE https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
10 X B Bu6nunoreka [JOK
mueckas opumyna. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
OTHOCHUTENIbHAS aTOMHAs Macca. bubmmoreka [IOK
11
OTHOCHUTENBbHAs MOJIEKYIISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 015 XMMHUUYECKOIO bubmnorexa [IOK
3JIeMEHTAa B COEAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemecrBa. MoJb. Bu6nunoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
Du3nYeCcKre U XUMHAYECKHUE SBJICHUS. Bbu6nunoreka [JOK
14
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus IpOTEKaHUS bubmuotexa LIOK
XAMHYECKUX PEaKITUi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUS MaCChl BEIIECTB. bubnunoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Beruncnenus konudyecTBa, MacChl
17 Bu6nunoreka [JOK
Bemecnfa 11O YPABHCHITAM XHMIHCCKIX https://m.edsoo.ru/ff0d5708
peakuit
Krnaccudukanuss XaMmuyeckux peakuui
18 (COCI[I/IH(IC)HI/I}I A3JI0’KEHU S ’ bubmotexa TIOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 snnuKIonenuct. O6o0menue u Bubmoreia HOK
' . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIUs 3HAHUI
20 KonTponsnas padota Nel mo teme bubnnoreka LIOK

«BGHICCTBa U XUMHUYCCKUEC PCAKIIUN»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmech razos. Cocras

21 Bo3ayxa. Kucmopom — anemMeHT u brbmorera [OK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusznuecKre U XUMHUYCCKAE CBOMCTBA
99 bubmuoreka IIOK
KACIIOPOJA (PCaKIM OKUCICHHU, https://m.edsoo.ru/ff0d4614
ropenune). [lonsTue 06 oxcumax
Crioco0ObI moTyde ciopoja
23 H6 Pl TTOMLYHCHITL KHEI0poAa B bubnuotexa LIOK
/TAOPATOPHH 1 POMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
TennoBoii ekt xumMHUUecKon
peaKiuu, MOHSITHE O bu6nmoreka [JOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, K30~ H https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKUX PEAKITUSIX
TommuBo (HedTh, Yyroiab U METaH).
25 3a ;13HeH(Heq:o3ﬂyra CrocoObI c)ero bubmorera HOK
P yXa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBPAILCHUS
Ipakruueckas pabota Ne 3 o reme
26 «Tonyyenue u cobupanue KUciIopoaa Bubmorexa IIOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4CHUE €T0 CBOMCTBY
97 Boaopoa — sneMeHT u mpocToe bubmuoreka [IOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnueckre U XUMHYECKAE CBOMCTBA bubmuoreka [IOK
28
Bojaopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 H Bu6nunoreka [JOK
OHATHE O KHCIIOTax H COJIAX https://m.edsoo.ru/ff0d50d2
Crioco0bl mosTy4eHust BOAOPOia B bubmuotexa LIOK
30 :
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuyeckas padora Ne 4 o Teme bubnnoreka LIOK
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«lonyuenue u cobupanue BOIOPOa,
U3y4eHHE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4f42

30 MossipHblii 00bEM Ta30B. 3aKOH bubmuotexa LIOK
Asorazipo https://m.edsoo.ru/ff0d542e
Beruncnenus o6béMa, KoaudyecTBa

33 BEINECTBA Ta3a I10 €ro U3BECTHO brbmorexa TIOK

My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WJIH 00BEMY
Brerauciiernst 00EMOB Ta30B 110

34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmorexa TIOK
P R P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUM Ta30B

35 dusnueckre U XUMHYCCKAEC CBOMCTBA Bu6nunoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonsrue 06 bubmuoreka IIOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachieHHBIE

37 U HEHAaCHIIIIEHHEIE pacTBOPLI. MaccoBas Brbmaorexa HOK

PACTREOPSL. https://m.eds00.ru/ff0d5b40
JI0JIsL BEILIECTBA B PACTBOPE
[Ipakruueckas pabora Ne 5 o Teme
«[IpurotoByieHuEe pacTBOPOB C bubmmoreka [IOK

38 . . . -
onpenenéHHON MacCOBOM 10J1EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»

39 KonTponwsnas padota Ne2 mo teme bubnunoreka [IOK
«Kucnopoa. Bomopona. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHJIBI: COCTaB, KIIacCHpUKaIus, bu6nunoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XMMHYECKHE CBOMCTBA

Bu6nunoreka [JOK

41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCH 0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHWUS: COCTaB, KIIACCU(UKAIIHS, Bu6nunoreka [JOK

42
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [losyyeHue U XUMUYECKHE CBOMCTBA bubmuotexa LIOK
OCHOBaHU M https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, knaccupukamus, bubnmnoreka [IOK

44 _

HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [lonydyeHue u XuMUyecKre CBOMCTBA bubnuotexa LIOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenane): HOMEHKIATYypa,

16 é peaie) P bubmuoreka IIOK
CTIOCODBI TOYHCHI, MIMIHCCIHE https://m.eds0o.ru/00ad9474
CBOICTBA
[Ipaktuueckas pabdora Ne 6. Pemenue
IKCIIEPUMEHTANBHBIX 3371a4 10 TeMe bubnmnoreka [IOK

47
«OCHOBHBIE KTacChl HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COCAMHECHUI»

I'enernyeckas CBs3b MEXKIY KilaccaMu bu6nmmoreka [IOK

48 . :

HEOPraHWYECKUX COCTMHEHU I https://m.edsoo.ru/00ad9a50
. bubmuoreka [IOK

49 O0001eHrE U cCUCTEMATU3ALI NS 3HAHU I https://m.eds00.ru/00ad9ch?
Kontponbsnas padora Ne3 mo teme

50 "0 P P bubnnoreka LIOK

CHOBHBIevKJ'IaCCBI HEOPTaHUYECKUX https+//m.edsoo.ru/00ad9e 1
coenuHeHu"
[lepBbie MONBITKY KIACCHUUKALTUH

51 nlf)mqec X DJIEMEHTOB ?[omine 0 buomorera LIOK
x s ' https://m.edsoo.ru/00ad9ffa
TpyMIax CXOIHBIX AJICMEHTOB
[Tepuoanuecknii 3aK0H U

bubmuoreka IIOK
52 [Neproamyeckast cucTeMa XUMHUYECKUX

snemenToB JI. . MengeneeBa

https://m.edsoo.ru/00ada52c
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Bu6nunoreka [JOK

53 Tepnozet, rpyrme!, MOATPYIE! https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [IOK
snep. M3otornbl https://m.edsoo.ru/00ada342
CtpoeHnue 2JIeKTPOHHBIX 000JI0UEK
55 I . bubmuoreka IIOK
aTOMOB 2JIeMeHTOB [leprogudeckoit https://m.edsoo.ru/00adashe
cucremsl J[. 1. MenneneeBa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €T0 MOJ0KEHUTO B bubmuoreka [IIOK
[leprnonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproanyueckoro 3akoHa Uist
pa3BuTHs HayKu W npaktuku. /1. 1. bubnnoreka LIOK
S7 N ;
MennaeneeB — y4€HbIN, IEAaror 1 https://m.edsoo.ru/00ada96e
rpaxXJIaHUH
58 DJIEKTPOOTPULIATENLHOCTh ATOMOB bubnmnoreka [IOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 n bubnuoreka [IOK
OHHAJL XIMITACCKAA CBAH https://m.edsoo.ru/00adac34
60 KoBanienTHas nonsipHas XuMu4decKast bubnnoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHast XUMUYECKast bubnnoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
Bu6nunoreka [JOK
62 Crenens okuceHiA https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE bubnmnoreka [IOK
peakuumn https://m.edsoo.ru/00adb076
64 OKMCIUTENIN U BOCCTAHOBUTEIIN bubmuoreka [IOK
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https://m.edso0.ru/00adb076
65 KonTponbHas padora Ne4 o reme 1 1 bu6muotexa LIOK
«CtpoeHue atoma. XUMHUYECKasI CBSI3b)» https://m.edso0.ru/00adb486
66 PezepBHblii ypok. O6001cHNE U 1 bubmuotexa LIOK
cUCTeMaTH3alus 3HaHU I https://m.edsoo.ru/00adb33c
67 PezepBHblii ypok. O6001ICHIE U 1 bubmuotexa LIOK
cUCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O6001ICHNE U 1 bu6nmoreka [JOK
cUcTeMaTH3alus 3HaHu | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68 4 4
[MPOTPAMME
9 KJIACC
KosauvecTBo yacon JIeKTPOHHbIE
Ne HMara ¢ poBbIe
Tema ypoka Kontpoabnubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeJibHbIEC
padoThI padoTbI
pecypcsbl
[lepuoauueckuii 3aKoH.
1 Ilepnonnueckas cucrema 1 bubnuoreka LIOK
XAMUYECKUX 31eMeHToB J[. U https://m.edso0.ru/00adb59e
Meunneneesa
9 3aKOHOMEPHOCTHU B U3MEHEHUU 1 bubnmnorexa [IOK
CBOMCTB XMMHYECKUX https://m.edsoo.ru/00adb6b6
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JJIEMEHTOB IIEPBBIX TPEX
IIEPUOJI0B

Knaccudukanus u

3 HOMEHKIATYDA bu6mmoTeka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEILECTB
Buapl xuMru4deckoil CBSI3U U
4 THITBI KpUCTATIINYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00adbac6
pelETOK
KonTponbhas padora Nel o

5 teme «[loBTOpeHue u
yIIyOJICHNE 3HAHWW OCHOBHBIX
pasnenoB Kypca 8 Kracca»

Knaccuduramms XuMuaeckux

6 CaKI[UH 1O Pa3IMYHBIM Bubmzorexa [JOK
p p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IlonsiTue o ckopoctu

; XUMHUYECKON peaKIuu. bubnuotexa LIOK
[ToHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHSIX
[Tonarue o XuMHUYECKOM
paBHOBecuH. PakTOpHI,

8 BJIMSIFOLME HA CKOPOCTh bubnmnorexa [IOK
XAMHUYECKOU PEaKIuu U https://m.edsoo.ru/00adc28c
MOJIO’KEHHE XUMHUIECKOTO
paBHOBECHUS
OKXuCIUTENBHO- bu6mmoteka [IOK

9 :
BOCCTaAHOBUTENBHBIE PEAKLIMU https://m.edsoo.ru/00adcade

. bu6mmoreka [IOK

10 Teopust JIEKTPOTHTHICCKOM 1

https://m.edso0.ru/00adcd68
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nucconuanuu. CHIbHBIE U
ciabbIe DJIEKTPOJIUTHI

11 Honnrble ypaBHEHUS peaKui Bubmzorera [JOK
P p https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT
OCHOBaHHUM B CBETE
12 11 OCHOBAHIH Bv B6T bu6moreka [IOK
MPCACTABIICHIH O . https://m.edsoo.ru/00add5d8
AICKTPOTMTHYECKON
U CCOIMAIIUN
XuMHYECKHEe CBOICTBA COJICH B
13 CBETE MPEJICTABIICHUH 00 bubnuoreka LIOK
AJIEKTPOJIMTUYECKOU https://m.edsoo.ru/00add8b2
JIUCCOIAAITU T
14 ITonsiTie o ruaApoaU3e coJien bubmmorexa [IOK
o https://m.edsoo.ru/00add9d4
15 O0o00IIeHNEe ¥ CHCTEMAaTH3aIIHS bubmuoreka [IOK
3HaHUU https://m.edsoo.ru/00addd12
[Ipakruueckas padorta Ne 1.
16 «PelleHIe bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTAIBHBIX 33724
KonTponbnas padora Ne2 o
17 TeMe «DIEKTPOIUTHYECKAs bubmuotexa LIOK
nucconuanusg. XUuMIYeCKue https://m.edsoo.ru/00addec0
PEaKINu B paCTBOPAX»
06 apaKTepUCTUKA
18 Hast X pXK; PHCTHE bu6mmoreka [IOK
Faﬂ(ireHOB' MHaecKme https://m.edsoo.ru/00addfe2
CBOICTBA Ha MpUMeEpE XII0pa
19 XnopoBogopo. CossiHas bubmorexa [IOK

https://m.edsoo.ru/00ade 104
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KHCJIOTA, XHMHYECKHE
CBOMCTBA, MTOJIyYCHHE,
MPUMEHEHHUE

[Ipakrnaeckas padora Ne 2 o
teme « lomyuenne consiHOU

bubmmoteka [IOK

20
KUCJIOTBI, U3ydeHue e€ https://m.edsoo.ru/00ade 348
CBOMCTB»
Beruvcnenus no ypaBHEHUSM
XUMHYECKUX PEAKIUI, eCITH bubnmnorexa [IOK
21
OJIMH U3 PEareHTOB J]aH B https://m.edsoo.ru/00ade488
M30bITKE
99 OOmas xapakTepucTHKa bubnuoreka LIOK
aneMeHToB VIA-rpymnmnsl https://m.edsoo.ru/00ade64a
AIOTpONHBIE MO (PUKAITTT
23 cepbl. Haxoxxnenue cepsl u e€ bubnmnorexa [IOK
COEIMHEHU B IPUPO/IE. https://m.edsoo.ru/00ade64a
XVUMHYECKHE CBOMCTBA CEPBI
CepoBoiopoJ1, CTpOCHHUE,
24 @Hznqecmfe u xnfmqecme bubmorera [OK
B https://m.edso00.ru/00ade802
CBOlCTBA
Oxcupel cepsl. CepHast
o5 KUCIIOTa, (QU3NYECKue U bu6aunoreka [JOK
XHMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adea28
MPUMEHCHHE
XUMHUYECKUE PEAKIIHH,
JIeKalme B OCHOBE
bu6moreka [IOK
26 IPOMBILUIEHHOTO Ccr1ocoba

MOJTYYEHUS CEPHOU KUCIIOTHI.
XUMUYECKOE 3arps3HEHHNE

https://m.edsoo.ru/00adec8a
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OKPYKarollle Cpeapbl
COETMHEHUSIMH CEPbI

Breruuciienne MmaccoBou 10JI

bu6aunoreka [JOK

27
BBIXOJIa MPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OOmast xapakTepucTHKa
anemMeHTOB VA-Tpymmbl. A30T,

28 bubnmnorexa [IOK
PACHPOCTPAHCHHE B HIPHPOLE, https://m.edsoo.ru/00adeea6
du3nYecKue U XMMHYECKUE
CBOIICTBa
AmMHaK, ero QU3NUYECKue U

29 . bubnuoreka [IOK
XUMHHCCKHC CBOHCTBA, https://m.edsoo.ru/00adf004
MOJIydCHUE U IPUMCHEHUE
[Ipakrnaeckas padorta Ne 3 o

30 teme «[lomydenne amMmmuaka bubmmorexa [IOK

ya . ’ https://m.eds00.ru/00adf180
W3y4eHUE €ro CBONCTB»
A30THas KuclIoTa, €€
31 cbm;ze:me J:I XTI/IMI/IquKI/Ie Bubmmorexa [IOK

N https://m.edso0.ru/00adf306
CBOIiCTBa
Hcrionb30BaHUE HUTPATOB H
coJIell aMMOHU S B KAUeCTBE

39 MHUHEPATbHBIX YIOOpEHUH. bubmmnorexa LIOK
XUMHUECKOE 3arps3HEHNE https://m.edsoo.ru/00adf518
OKpY)KaloIlen cpeipl
COCTMHCHHSIMH a30Ta
dochop. Oxcua pocdopa (V)

33 u pocopHas kuciora, bubnuoreka LIOK

(I)I/I3I/I‘-ICCKI/IG 1 XUMHWYCCKUC
CBOﬁCTBa, MMOJIYYCHHUC

https://m.edso0.ru/00adf68a
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Hcnonb3oBanue gochaToB B
Ka4eCTBE MUHEPaJIbHBIX

bu6anoreka [IOK

34 ynoOpeHuil. 3arps3HeHNE https://m.edsoo.ru/00adfc20
IPHUPOIHOI cpeabl GochaTamu
Yriepon, pacrpocTpaHeHHe
35 HrJ:I I:) 2:: (I;)H;I:{eczieHHHH ’ bubmmorexa LIOK
pHpoZe, _ https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
OKcu Bl yraepoaa, ux
du3nUecKkne U XUMHYECKHE
36 . 35 bu6nuorexka HIOK
CBOUCTBA. JKOJIOTHHACCKHE https://m.edsoo.ru/00adfebe
po0JIeMBI, CBSI3aHHBIE C
okcugom yriepona (1V)
37 v N bu6mmoreka [IOK
FoTIbHAA IHCIIoTa M ee colu https://m.edsoo.ru/00ae006c
[Ipakrnaeckas padora Ne 4 o
teme "Tlonydenue yriaekuciaoro bubnnoreka LIOK
38
ra3a. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-1OoH"
[lepBoHauYaNBHBIE TIO 00
o PBOHAYAIILHBIC IOHSTHUS BuGmiorexa LIOK
OPTaHUMHCCIUX BELICCTBAX KAK https://m.edsoo.ru/00ae054e
0 COeIMHEHUSIX yriiepoja
40 Kpemuuii u ero coequHeHus bubmmorera LIOK
p 8 https://m.edsoo.ru/00ae080a
[Mpakrrueckast padota Ne 5.
a1 Pemenne skcriepuMeHTaNnbHBIX bubmmnorexa [IOK
3amay no reMe «BaxHeunme https://m.edso0.ru/00ae0bf2
HEMETaJLJIbl U UX COCTUHEHUSD)
42 KonTpoasHas padota Ne3 mo bubnmnorexa [IOK

TeMe «BaxHennme HeMeTaUIbl

https://m.edso0.ru/00ae0e18
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U UX COCAUHCHUA»

OO0mps XapakTeprucTHKa
XUMHYECKUX JIEMEHTOB —
MeTayuioB. MeTayuimyeckast

bu6mmoreka [IOK

43 CBASH 1 MeTananecm’f https://m.edsoo.ru/00ae103e
KpUCTANINYECKasl pelieTKa.
dusnyecKre CBOMCTBA
METaJIOB
XUMUUYECKHE CBOMCTBA
44 METaJIJIOB. bubnuoreka [IOK
DJEKTPOXUMUUECKUU Psif https://m.edso0.ru/00ae1156
HaIpsHKEHU I METaJIOB
O6ume crocoObl MOTy4eHUs
MeTauioB. CIIIaBbl.
45 Bbruunciienus no ypaBHeHUSIM bubnnoreka LIOK
XUMUYECKUX PEAKIUH, eCIIN https://m.edsoo.ru/00ae1156
OJINH U3 PEAreHTOB COJIEPKUT
pUMECH
16 m N bub6moreka [IOK
OHATHE O KOPPO3HH METAILIOR https://m.edsoo.ru/00ae1278
bubmmoteka [IIOK
ar IMlenowere MeTAMLTE https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPHU S bubnuoreka [IOK
U Kanus https://m.edsoo.ru/00ae 14b2
[IlenoyHO3eMENBHBIE METAILIIBI bu6nuorexka HIOK
49 . .
— KaJIbLIMHA 1 MarHUU https://m.edsoo.ru/00ae15e8
50 Baxueiinme coequHeHus bu6mmoreka [IOK

KaJIbLIUS

https://m.edso0.ru/00ae15e8
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O0001IEHUE U CUCTEMATU3ALIMSA

51 .
3HaHUH
59 JKEcTKoCcTh BOJIBI M CLIOCOOBI €€ bu6aunoreka [JOK
YCTpaHEHHUS https://m.edso0.ru/00ae 1886
[IpakTuyeckass padora Ne 6 o
53 teme ""KECTKOCTh BOBI U bubmoreia [OK
. https://m.edsoo.ru/00ae1ae8
MeTO/Ibl €€ ycTpaHeHust"
. bubnuoreka [IOK
o4 AJIOMUIHHH https://m.edsoo.ru/00aelc64
55 AmQoTepHbIe CBOWCTBA OKCHIA bubmmnorexa [IOK
Y TUAPOKCUJA https://m.edsoo.ru/00aelc64
bu6aunoreka [JOK
K
56 e1es0 https://m.edsoo.ru/00ae1d86
57 Oxcuibl, THAPOKCUIBI U COJIU bubmuoreka [IOK
xene3a (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o00meHne 1 cucTeMaTH3aIus
3HAHUU
[IpakTiyeckass pabora Ne 7.
59 Pemenne skcriepuMeHTaNbHBIX bubmmnorexa [IOK
3aja4 1o reMe «BakHennme https://m.edso0.ru/00ae3de8
METaJUTBl U UX COSAMHCHHUS)
Beruncnenus no ypaBHeHUSIM
XUMHUYECKHX PEAKIMNM, €CIIn
OJINH W3 PEareHTOB JIaH B
bu6moreka [IOK
60 M30BITKE WA COJCPIKUT

npuMecH. Beraucnenus
MacCOBOM JIOJIH BEIXOJA
MPOAYKTa PEaKIUuu

https://m.edso0.ru/00ae1750
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61

O0001IeHNE U CUCTEMATU3ALINA

. 1
3HAaHUN

62
KonTpoasHas padota Ne4 mo
TeMe «Baxkuelime MeTauibl U 1
UX COETUHEHUD)

63 BemectBa 1 marepuansl B 1 bu6aunoreka [JOK
IIOBCEIHEBHON )KM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMUUECKOE 3arps3HEHHE bubnmnorexa [IOK

64 . 1
OKpYKaIoIeH Cpebl https://m.edsoo.ru/00ae4270

65 Ponb xumuu B penieHnun 1 bubnuoreka [IOK
AKOJIOTUYECKUX TPOoOIemM https://m.edsoo.ru/00ae4270

66
PesepBHblii ypok. O000LIIEHUE 1 bubmmnorexa [IOK
U CUCTEMATH3aL U 3HAaHU U https://m.edso0.ru/00ae0d0a

67 PesepBHbIii ypok. O0001IICHUE 1 bu6moTexka [IOK
M CHUCTEMATH3ALM 3HaHU https://m.edsoo.ru/00adb33c

68
PezepBHbIii ypok. O6001IEHIE 1 bubmuotexa LIOK

n CUCTEMaTHU3alus 3H aHUM

https://m.edso0.ru/00ad9ch?2

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

\

C=RU, O=I'BOY OOW n.2, CN=TenervnHa
E.B., E=s0_cu_sch2zhg@samara.edu.ru
00c860eff 7d581dbe8

2023.09.01 12:56:29+04'00'







		2023-09-01T12:56:29+0400
	‎00c860eff7d581dbe8
	Телегина Е.В.




