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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBe (heaepanbHO padouel mporpaMmMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIEMIMHU TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTENBHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3zenaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYaloluXcs, OINpeAeNseT BO3MOXKHOCTH MpeaMera i
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBAHUM K
pesynbpTaTam oO0y4eHHUs XUMUW Ha YPOBHE IIeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4eOHOT0 Co/IepKaHusl.

3HaHUE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUpPyEeMbIe XHMHEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TiI00aIbHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJbTYpPbl JUYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  yd4eOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAay4YHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaIOIINXCSI;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
o0Opa3zoBaHue 00yUYarOIIUXCA.

JlanHble HampaBiieHUs B OOY4YEHHHM XUMHMH OOECNEYMBAIOTCS CrHelupUKon
colepXkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNarorhuyecku
alaliTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CtpyKkTypa coaepxaHHs MpOrpamMMbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona K €€ mzyueHuro. ConeprkaHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OOe O3TU CUCTEMBl CTPYKTYPHO OpTaHHM30BaHbl IO MPUHLUITY
NOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TOpelacTaBieHUd 00 BIEKTPOJUTHYECKOM JHCCOLMAllMM BELIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOUCTB,
CTPOECHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIAIONIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METO1aM
MO3HAHUSI B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHHEM 3HAHUU U3
paHee M3Y4YEeHHBIX yueOHBIX MpeaMeToB: «Okpyxaromuid mupy», «buomnorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHUHM M[POUCXOAUT (HOpMUpOBaHHE 3HAHUH OCHOB
XUMHYECKONH HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOM
JEeATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a7a4da
y4eOHOro IMpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKd, B MPUOOIIEHUH K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIUH, B
(dbopMHUpPOBaHUY U PA3BUTUU MO3HABATEIHLHBIX YMEHHUI U X TPUMEHEHUH B YIEOHO-
MO3HABATENILHON M Y4eOHO-UCCIIeI0BATEIhCKON JEATeTLHOCTH, OCBOCHUU TPABHII
0e301acHOT0 OOpaIeHHsI C BEIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu u3yueHUn XMMHHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HauYEHUE MPUOOPENH TaKHe MEIn, KaK:

— (¢dopmMupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHSITHIO PEIICHHMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYy4YEeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIIBHONW NEATEILHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH,

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OTIbITa PA3HOOOPA3HOW JESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), WMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH U OLIEHWBATH SIBICHUSA
OKPYKAIOIIeT0 MHpa, WUCIIONB3YysS 3HAHWS U OMbIT, MOJTYYCHHBIE TPU H3YYCHHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH MTPOOJIEM B ITOBCETHEBHOM KU3HH U TPYIOBOU
NEeSATeITLHOCTH;

— ¢QopmupoBaHue y OOydalomUXCs T'YMaHUCTUYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENSIX
COXPAaHEHHUS CBOETO 37I0POBBS M OKPY KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMUIS M HANPaBICHHOCTH JAbHEHIIETO
00yueHus.

O011ee 9ncio 4acoB, OTBEIEHHBIX I U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8§ kiacce — 68 gacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BelecTB. [loHsATHE 0 MeTogax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuaeckas hopmyra. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsA aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COEUHECHHH.

KomnuectBo Beniectsa. Moinb. MomnsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHUI] BemecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHECHUM.

Du3nuecKnue U XMMUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUS, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 000pPYJOBAaHUEM, U3YUYEHUE U OINKCAHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/IeHUE U
OMHMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHe THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kee3a ¢ pacTBopom conu meau (II),
W3y4EHUE CIOCOOOB PA3JECHHS CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MOBAPEHHOU
coiid, HaOJIOJEHWEe U  ONHCAHME  pe3yJIbTaTOB  IPOBEJACHUS  OIbITa,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3[aHUE MOJEJIEN MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxkueiue npeacTraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MHpUpoAE, (PU3MYECKHE U XUMUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwe kucmopoga. CmocoOb!
MOJIy4eHHUsST KHUCIopofa B jabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUcaopoaa.



TennoBoit 3¢(}EeKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojb U MeETaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BeuecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToSTyueHusl. Kucnorsl
Y COJIN.

Mosnsipablii 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Bonma kak pacrtBopurens.  PacTBOpBI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B IPUPOLE.
3arpsi3HeHHre OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranundeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytome  (OCHOBHBIE, KHUCIOTHBIE, aMQOTepHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
CBOMCTBA OKCHIIOB. [lonyueHne okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHWM: MENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pusnyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnote. Knaccudukarnus kucnor. Homenknarypa kucinor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[Tosrydyenue KUCoT.

Cosu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTHUeCcKas CBSA3b MEKY KIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPHKAHU KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3Y4YEHUE CBOWCTB KHUCIOpOAa, HaOIo/IeHne
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpaIieHus TopeHus (1mosxxapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHNE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAaHMUE W W3yYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieicTsue Bogopoaa ¢ okcuaoM meau (1) (BozamosxkHO
UCITI0JIb30BAaHUE BUJEOMATEPUAIIOB), HAOIIOAEHUE 00Pa31I0B BEUIECTB KOJIMYECTBOM
1 Momb, ucclemoBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C PA3IMIHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAaCcCOBOM JOJIEN
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJbl C MeETAIaMU (HATpUEM H
KaJbliieM) (BO3MOXXHO MCIOJIb30BAaHUE BHJAEOMATEPUAJIOB), HCCIEIOBAHUE
00pa3ioB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCIIOT U LIETOYEH, N3YUYECHHE B3AUMOJACUCTBUS



okcuna meau (II) ¢ pacTBopoM CepHOM KHUCIIOTHI, KUCJIOT C METAJJIAMU, PEAKIIUA
HEUTpaNU3aluy, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCIUHEHUI.

IHepuoauueckui 3akoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
aemMenToB JI. WU. MenpgeseeBa. Ctpoenne aroMoB. XMMHYECKasi CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMHUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u JiauHHonepuoaHas ¢popmsl [leprogndeckoi
cucrtembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl u rpynmsbl.
OU3NYECKNN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U TPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA T10 €ro noJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs pPaJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [[. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKUCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4deHHe OoOpas3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C pPAcTBOPAMHM KHUCIOT W WIEJIOYEM, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiu pazioKeHUsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanuss mMexXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEeHHO-HAYUYHbIC TTOHSATHS: HAyYHBIH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOe€ COCTOSIHHE BEIIeCTBa, Tra3, (U3UYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIa€MbI€, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KAIHS, KAIbLUS U UX COEAUHECHUIN
B COOTBETCTBUU C IIOJIOXKEHHEM »JJIEMEHTOB B llepuomnueckon cucreme u
CTPOCHHEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3JMYHbIM KjlacCaM HEOPTraHUYECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIMA MO pa3IuYHbIM MpPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIMIECTB, MO TemioBoMy 3ddexTty, mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHS.

[TonsiTue o ckopoctu XxumMudeckoi peakuuu. [lonsTue 00 0OpaTUMBIX H
HEOOpATUMBIX XMMHUYECKUX peaknusiX. [[oOHsITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 XuMuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHMYECKOM PpPEaKIMU M TOJO0KEHHUE XUMHUYECKOIO

paBHOBECHS.
OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJEKTPOHHBIA  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCITIOJIB30BAHHUECM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexXxaHu3M IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMM BUIAMHU
xumu4deckoi cBsizu. Crenens auccoranuy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuyy moHHOTO 0OOMEHa. Y CI0BUS NPOTEKAHUS peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBbIE YypaBHEHHs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTAaBICHHI 00 NIEKTPOTUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMUECKUX PEIIETOK HEOPTraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIUU OT
BO3JCHCTBUS  pa3iMYHBIX  (PAKTOPOB, MCCIEJOBAHHE  DJIEKTPOIPOBOJHOCTHU
PacTBOPOB BELIECTB, IpOLECca AUCCOLUALIMHN KUCIIOT, LIEI0YeN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAEO MATEPUATIOB), MPOBEIEHHUE OIBITOB, WIUIIOCTPUPYIOLINX
OpU3HAKKM TPOTEKAaHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHUs), paclHO3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  [OMOILBIO
KAauECTBEHHBIX PEAaKIMI Ha MOHBI, PELIECHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HeMmeTauibl 4 MX cOeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIEe CTENEHU OKucieHUs. CTpoeHue M (U3HYECKUEe CBOMCTBA MPOCTHIX
BELIECTB — rAJIOT€HOB. XUMHUUYECKNE CBOKMCTBA Ha IIpUMepeE Xjopa (B3auMoecTBre
C MeTajJylaMH, HeMeTajulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHYECKME CBOWCTBA, IIOJIy4y€HHE, IpuUMeHeHue. Jlencrteue Xxiuopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YEJIOBEKa. BakHENIIINE XJTOPUABI U UX HAXOXKICHHUE B
IIPUPOJE.

OOmast xapaxkTepuctuka 31eMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u ¢u3NYEeCKue CBONCTBA
MPOCTHIX BEIIECTB — KMCIOPOJa U CEpbl. AJTOTPONHBIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (pu3nYecKue u
XUMHYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK INPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK NPEACTaBUTENSA
Kjlacca KHUCIOT M crenuduyeckue). XUMHUECKUE PEaKIMH, JieXkKallue B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIy4eHUs CepHOM KuciotThl. llpuMenenue cepHOM
kucaoTbl. CoOMM CEpHOM KHUCIIOTHI, KAayeCTBEHHAs peaklus Ha CyJb(ar-uoH.
Haxoxnenue ceppl U €€ COCNMHEHUN B TpUpojaE. XUMHYECKOE 3arpsi3HCHUE
OKpYXarollel Cpelapl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AOXAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue u xumMuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
bu3nUecKkue 1 XUMUYECKHUEe CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHUS,
ux (pU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MojyuyeHue, (Pu3nueckue M XUMHYECKHE
cBOiicTBa (0OIIME KaK TMPEACTaBUTENs Kiacca KUCIOT U CHEIU(pUYECKHE).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alTOTPONHBIC
monupukammu pocdopa, puzndyeckue u xummuueckue cporictsa. Oxcun ocdopa
(V) u dochopHas kucmora, HU3NIECKNE W XUMUUYECKHUE CBOICTBA, MOJTydYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIIEHUS. Y TIEPO/, aJUIOTPOITHBIE MOAU(PHUKALINH,
pacrnpocTpaHeHHe B Mpupoze, pusnueckre U XMMHUUECKHUE CBOMCTBA. ACOpPOIIHS.
Kpyrosopor yraepoma B mnpupone. Okcuabl yriepoja, uX (u3HUecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBbIE OPraHU3Mbl, MOJyYE€HUE U
npUMeHEHne. DKOJIOTHYecKrue NpoOsieMbl, CBsi3aHHbIE ¢ OKkcuaoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQeKxT. YrompHas
KUCIOTa U e€ cold, UX (PU3NYEeCKHMe W XUMHUYECKHE CBOICTBa, MOJyuYeHUE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B ObITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HePTH),
MPOAYKThI WX MepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, yriieBoJiax — U uX
ponM B OKM3HM 4YeloBeka. MarepuanbHO€ €AMHCTBO OPraHUYEeCKHX H
HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJYYEHUE H
npumeHeHue. CoeMHeHUs KpeMHUs B pupoe. O01me npeacTaBieHus 00 OKCHIE
kpeMmuus (IV) u kpemuueBoit kucnore. CUIMKaThl, UX WCIOJb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelme cTpouTenbHble MaTepuajbl: KepamHKa, CTEKJIO,
IIeMeHT, OeToH, kene300eToH. [IpobOmeMbl 0e30macHOTO  WCMOJIB30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IPOBEJICHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB



WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3aMu
ceppl M €€ COEOUHEHUSIMH (BO3MOXHO UCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIMBaHUA caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3y4YeHNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHOW PEAKIMU Ha CyNIb(aT-uoH ¥ HAOMIOACHUE MTPU3HAKA €€
pOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYeCKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEIMHEHHM (BO3MOYKHO MCIOJIb30BAHUE BHUJIEOMATEPHAIIOB), 0Opa3liaMy a30THBIX
u ocopHBIX ynoOpeHui, MmoayueHue, coOupaHue, pacro3HaBaHHE M H3Yy4YEHUE
CBOWCTB aMMHUaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIMii HAa HOH aMMOHHS U
dochar-noH W W3yUYCHHE TPHU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MEAbI0 (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), HU3YYEHUE MOJENEeH KPUCTAIUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, IOIY4YEHHUE,
cobupaHue, pacro3HaBaHNE W M3YyUYCHUE CBOWCTB YTJIEKHCIIOTO Tas3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUHUEW CUJIMKATHOM MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxHeilne HeMeTalibl U X
COCIIUHEHUSY.

MeTaJiibl 4 X COeIMHEHU S

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucrtemMe XUMHYECKUX 3yneMeHToB [[. U.
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamioB. Meramindeckas CBsI3b U
METAJIMYECKas ~ KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTauioB. U3nyeckre U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl ModyuyeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIOCOOBI 3aMUTHI X OT KOppo3un. CIuiaBhl (CTajlb, YyTYH, TIOPATIOMUHUN, OpOH32)
Y UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucTteMe XMMHYECKUX
anementoB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METalIOB M HX
COCIUHEHUU.

[[lenoyHOo3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumruueckux 3yeMeHToB /. . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B ITpupoe. PU3NUeCKUe U XUMUYECKUE CBOMCTBA MAarHus U



KaJiblusl. BaxkHeiiine coeJuHeHns! KanbIus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AnroMHuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX JJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITOMUHHS.

Kenezo: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o00pa3laMl METaUIOB U CIUIAaBOB, HUX (DU3UUECKHUMHU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS JKele3a B KHUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAHHE  BHUACOMATEPUAJTIOB), IPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEAKIIM HA MOHBI: MarHUs, KaJIbIUs, ATFOMUHUS, IMHKA, xkene3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHMCaHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpusi, KaJlus U Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIETOBaHNE aM()OTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHHS 1
IUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxunelme
METAJUJIbl U KX COCIUHEHHUSD.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyX aroleid cpeabl (mpeaeiabHas AOMycTUMas
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanu3zanuss mMexXnpeaMETHBIX CBSI3€ MpU HU3y4YeHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSTHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KilacCUUKANKSA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUI, U30TOIIBI,
PaOaKTUBHOCT, MOJICKYJIa, AIIEKTPUYECKUI 3aps, MIPOBOTHUKH,
TIOJIyIIPOBOJTHUKH, ~ JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PaCTBOP, pACTBOPUMOCTh, KPHCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI M3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOSJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
MCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Yy4eOHOH u
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YyYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaOIIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAUN W
pacHUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOI'O OTHOILIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHUs XUMHUYECKOM HAayKd B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HMHQOpMaluen o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaxJIaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IMPaBHIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
I0JIE3HOH, yUeOHOUCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JNEATEILHOCTH TIPH BBITIOJIHCHUH
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKHX OJKCIEPHUMEHTOB,
CO3aHUHU Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIN
B IIpoLiecce ITOM YUEOHOM JEesTENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MTOBEACHUE
U TOCTYNKM CBOMX TOBApHILEH C MO3ULUMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJIsl IOHUMAaHHS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS HPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIJHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IIOJYYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMIOJAaEMbIX MPOLECCOB U SIBJICHMIA,
MO03HABATENbHON, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHHYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0O U TO3HAHMIO, JI0O03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOyuyeHHUsS B
JIaTbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUs]),
HEOOXOMMMOCTH COOJNIO/IEHNUsST TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  TMPEAMETHBIX 3HAaHMW 1O  XUMHH, OCO3HAaHHBIM  BBIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON NMpodecCUOHATBHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IOHHMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
duznyecKkoMy M TICUXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU WU3YUYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOJIHON CPENOU, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJO00AIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeH MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (QakT, CHUCTEMa, TMPOLECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbIC YICOHBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue AeicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTUUECKHUE PACCYKIEHUSI (MHIYKTUBHbBIC, NE€AYKTUBHBIE, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIECNIU, UCIOJIb3yEMbIE B XUMHUH,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XHUMHUueckas ¢opMmyia U YypaBHEHUE
XUMHUYECKON peakuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHbBIX 33/1a4, C YUYETOM
ATUX MOJEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEMICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSX.

Ba3oBbIe uccieaoBaTe/IbLCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUTIOTE3BI TIO MIPOBEPKE
MIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTat, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAs  JUTeparypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHeTa), KpUTHUYECKH OLEHHWBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuIo;



yMEHHE MPUMEHATh Pa3InYHbIe METOJbl W 3alpOChl MPU MOHMCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX JJi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY HpeacTaBieHrs HHPOPMAUN U
WUTIOCTPUPOBATh pEIIAEMblEe 3aJayl HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

yMEHUE UCIOJNb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYXaroWEHd NpUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBUS:

yMEHHUS 33J1aBaTh BOMPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUU) IO CYILIECTBY
oOcyxmaeMoii  TeMmbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS MTPEIOKEHHOM 3a0a4H;

YMEHUS  NPEJICTaBIATh  IOJYyYEHHbIE  pEe3yJbTaTbl  ITO3HABATEJIIbLHOU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; J€JaTh MPE3EHTALUIO
pEe3yJbTATOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpIUHAIUSA
COBMECTHBIX JEHCTBUW, ONpEAEICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJTHEHHOW PabOThI U IPyTHE).

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, [UIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHbBIE CIOCOObI PEIICHUs YUeOHBIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LENH, YMEHHE
UCITIOJIB30BaTh ¥ aHAIU3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupUYecKue [ MpPeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiacCu(puKanus peakiuii: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBON 3(hPeKT peakiuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIION aToMa, aTOMHAsi OpOUTAIb, PaINyC aTOMa,
XAMHWYECKasl CBA3b, MOJISIPHASA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KAaTUOH, aHHWOH, pAaCTBOP, MaccoBas JOJi1 BELIECTBA
(MponeHTHasE KOHLIEHTpAaIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHA U
MIPUMEHATH T MOHITUSA MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILLCHUN;

e WCIMOJBh30BAaTh XHWMHUYECKYH) CHUMBOJHUKY ISl COCTaBieHHUS (opmyl
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUA XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIoKeHUs B [lepmoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpblE€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi Aapa, 0011Iee YuCIo SJIEKTPOHOB U
pacmnpeneneHrue uX 1mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XAMHYECKHE pPeaKIuu (10 YUCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIIMH
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHH;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChI BEIIECTB,
MAacCOBYIO [IOJIFO XHMHYECKOTO J3JIeMEHTa 1o (opMmyle COeauHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 yPABHEHHUIO
XAMHUYECKON PEaKIU;

MIPUMEHSTH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NI TEIIbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTEeMaTH3allui0, KiIacCU(UKAIIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3Y4YCHHs] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIui, eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeTOBATh MPaBHUIIaM MOJIb30BAHUSI XUMUIECKON MTOCYI0H 1 JTAOOPATOPHBIM
o0opysoBaHHEM, a Takke NpaBHJaM oOOpalmleHuss C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIHMSIMH 110 BBIIIOJHEHHIO Jab0paTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoAa W KHUCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMNpEICIEHHON
MacCOBOHM [10JIell pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH M MPOBOAMTH
XAMHYECKHE SKCIIEPUMEHTHI 10 PACTO3HABAHHWIO PACTBOPOB IIENIOUEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JTaKMycC, (GeHONPTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAFOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl pPeaKius, XUMUYECKasi CBsI3b, TEIIOBOM 3 dexT
peakuuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT UCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJIEHUE, aJUIOTPOIHUS,
amM(pOTEPHOCTb, XUMHUYECKas CBSI3b (xoBaJIeHTHaA, VOHHAaA,
MeTajuInyecKas ), KpucTaJiinyeckas pemeTka, Koppo3usi MeTaioB, CIIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHMAasi KOHILIEHTpalus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHATHU U
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILLIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTaBlIeHUS (OpMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

OIPEAEIATh BAJICHTHOCTh U CTETIEHb OKHUCIIEHUS XUMHAYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BELIECTB K
onpeneaéHHOMY KJIacCy COEAMHEHHH 1o (opmynaMm, BUI XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOPax HEOPraHMYECKHX COEAWHEHUU, THI KPUCTAIIIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich Ilepuonmueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCHhIBaTh W XapaKTEPU30BATh
tabnmmunyo (opmy [leproamdeckoil cUCTEMBl XMMHYECKUX DSJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas moarpymnma (A-rpynma)y U «mododyHas
noarpynna (b-rpynma)», manbie ¥ OoJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsia  sAapa, oOlmee YMciIo DSIEKTPOHOB M paclpeniesieHHe UuX IIo
AJIEKTPOHHBIM CII0SIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEIesiax MaJIbIX MEPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YHMCIy UM COCTAaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEMI0BOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XHUMHYECKHE
CBOMCTBA TMPOCTBIX M CIJIOXKHBIX BEIIECTB, NOATBEPKIAsl OIKCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX YW HOHHBIX YPAaBHEHHWHW COOTBETCTBYIOLIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, ypaBHEHHUs peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKIU;

coOJro1aTh TIpaBuJIa MOIL30BAHMS XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
obopyloBaHMEM, a TakKe TMpaBuja oOOpalleHusT C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH TII0 BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUIA-, OpOMUMA-, HUOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
AMMOHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAaHUIECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIMUA MBICIIUTENIbHON JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BbISIBIICHUE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 M3YUYEHHS] CBOWCTB BEILECTB U XMMHUYECKUX
peakinii, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HaOII0IeHHE,
U3MEpPEHHE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJyu4yecTBO Yacos
Ne HaumenoBaHue pa3iesioB U daekTpoHHbIE (LU(POBHIE)
KouTtpoJabHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHavyaibHble XUMHUYECKHE NIOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK

’ MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BerectBa 1 xXuMudeckue 15 1 bubmunoreka LIOK

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

Hroro no pazneny 20

Pa3znen 2. BaxkHeiimue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 Bbubmuotexa [JOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
)9 Bopopon.ITonsitue o kucnorax 2 1 but6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubmunoreka LIOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 ] 1 bubmuoreka [IOK

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

Nroro no pazgeny 30

Pasnen 3. llepnoanueckuii 3axkon n llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUT




[lepronnueckuii 3aKOH U

11 [Tepuoamnueckas cuctema 7 bubmmnoreka LIOK
XUMHUYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
XuMHu4ecKas CB3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[MPOI'PAMME




9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne mi/m P Konrtpoabusie IIpakTHueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpeHue u yriyoaeHue 3HaHUH 5 ) Bbubmuotexa [JOK
' OCHOBHBIX Pa3fIeJIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [IOK
' peaximi https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! AUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
' XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€IHUHEHUS
21 OO01mas xapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYTHIRL L¢P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
' PyTHaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapaKTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3zgen 3. MeTaJJIbI M X COCIUHEHU A

but6mmoreka [IOK
A i 4
3 Obmme coficTBa METAIIOR https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aXKHEHIIe MeTaJuIbl U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oOKpyKammas cpeaa
4.1 BemtecTtBa 1 MaTepHualisl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTHyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
| [Ipenmer xumuu. Pois xumMun B 1 bu6mmoreka [IOK
JKM3HU 4YeIoBeKa. Tena u BemecTra https://m.edsoo.ru/ff0d210c
) [TonsTHEe 0 MeTOAAX MO3HAHHUS B 1 bubmuoreka [IOK
XAMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1abOpaTOpUN U IPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota No 2
5 «Pasnenenue cmecelt (Ha mpumepe 1 bubmorexa OK
! . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAapEHHOHN COJIN)»
bu6mmoreka [IOK
6 Ato oJie 1
TOMBL H MOIICRyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE FJIEMEHTBI. 3HAKU 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BENIECTBA 1 bubmorexa [IOK
p Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa OK

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB.

bubmunoreka LIOK
10 X .B
MMiiecKas popmyna. BaneHTroCTh https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHocUTeNbHAs aTOMHAs Macca. bubnuoteka [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHYECKOTO bubnuoteka [JOK
3JIEMEHTAa B COEIUHEHNN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMAYECKUE SIBIICHHUS. bubnuoteka [JOK
XUMHUYeCcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycioBus NPOTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konuuecTBa, MacChl
17 BEIIIECTBA 110 YPaBHEHUSIM bubmorexa OK
t yp . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PeaKLui
Knaccudukanmst XumMuaeckux
18 €aKIi (COeAMHEHUS, PA3JIOKEHUS bubnmorera LHOK
peaxt A P ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHMS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmorexa [IOK
I AHCT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KontponbHas padora Nel mo teme Bbubmuotexa [JOK

((BCHICCTBa U XUMHUYCCKUC PCAKIIUN)

https://m.edsoo.ru/ff0d4290




Bo3ngyx — cmech razos. Cocras

21 Bo3nyxa. Kucnopong — sneMeHT u bubmmorexa [IOK
Ayxa. po https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
duznyeckre 1 XUMHYECKHE CBOMCTBA
22 KHCIIOPOJia (peaKIuu OKUCICHUS bubmorexa [IOK
poa (peaiit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CnocoOsI oTyYeHUs KUCIOPO/ia B
23 71a00paTOpHUH U IMIPOMBIILIEHHOCTH bubmorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, MOHSITUE O bu6nuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKHUX PEAKIIMIX
Tormmso (HedTh, yrojab U METaH).
25 3ar SISHGIEI/qu];OS yxa CIIOCOOBI iro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPAICHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyyeHnue u cooupanue bubmmorexa [IOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonopon — anemMeHT U mpocToe bu6nuorexa [IOK
BelecTBo. Haxoxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKue U XUMUYECKHE CBOMCTBA bubnuoteka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITonsTre o KMCIOTaX M COJISIX
https://m.edsoo.ru/ff0d50d2
30 CniocoObI nosty4eHust BoAopoJia B bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTuueckas padora Ne 4 o reme

31 «ITomyyeHnue u coOrpaHue BOAOPOIA bubmmorexa [IOK
y N P AOPOAd, https://m.edsoo.ru/ff0d4£42
W3Y4YEHHUE €r0 CBOHCTBY»

10 MomnsipHblii 00bEM Ta30B. 3aKOH bu6bnuorexa LIOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOIHYECTBA

33 BEIIIECTBA I'a3a 10 €ro N3BECTHOM bubmorexa HOK

! .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruncnenus o0bEMOB ra3oB 1o

34 aBHEHHIO PEaKIIM Ha OCHOBE bubmmorexa [IOK
b "p B o https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHEIX OTHOIIIEHHUH ra30B

35 du3nyeckue U XUMUYECCKHE CBOMCTBA bubmunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubnuoteka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTEb.

37 HacepineHanie 1 HeHACBIIIEHHBIE but6mmoreka [IOK
pactBOopbl. MaccoBasi 10J1s BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckas padota Ne 5 o Teme

13 «lIpuroToBnenne pacTBOPOB C bubmmoreka [JOK
onpenenaéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

19 KonTponbhas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupel: cocTaB, KIacCu(UKAIINS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonyueHne u XMMUYECKHE CBOMCTBA

bubmunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX M
https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
4 OcHoBaHWusI: cOCTaB, Ki1accuukanus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bu6nuoreka [IOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bub6mmnorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne u XMMUYECKHE CBOMCTBA bu6nuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
(cp ) P but6mmoreka [IOK
46 CIOCOOBI MOJTYYCHUSI, XHMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padora Ne 6. Permenue
47 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
I'eHeTHyeckast cBSA3b MEXK]
48 KJIacCaMU HEO raHquCKny bubmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
" bubnuoteka [JOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequueHu"

https://m.edsoo.ru/00ad9ela




[TepBbie MOMBITKH KIACCUPUKALIAN

bubmunoreka LIOK

51 XUMUYECKUX A1eMeHTOB. [IoHATHE O hitps://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[Iepronnueckuii 3aKOH U
5 [lepuonuueckas cucrema Bbu6muotexa [JOK
XUMHUYECKHX 31eMeHTOoB /1. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 IIepuonsl, rpynsl, MOATPYIIIIEL bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000104YeK
N bu6mmoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepunoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUYECKOTO
56 3JIEMEHTA 10 €TI0 MOJI0KEHHIO B bubnuoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISL pa3BUTHSI HAYKH U MTPAKTUKU. J1. bubmmoreka [JOK
N. MenneneeB — y4€HbI, Te1aror 1 https://m.edsoo.ru/00ada96e
rpaXXAIaHUH
58 DIEKTPOOTPULIATETLHOCTH aTOMOB bubmmoreka [JOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
> VIoHHasT XHMHECKas CB3D https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHasi XuMudecKkas bubmmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanentnast HenosspHas ] Bbu6muotexa [JOK
XAMHUYECKAS CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka [{OK
62 Crenens oxueenis ! https://m.edsoc]fru/OOadae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubnuoteka [JOK
peakuuu https://m.edso00.ru/00adb076
bubnuoteka [JOK
64 OKUCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.c dsochru 100adb076
KonTtponsHas padora Ne4 o reme
65 «Ctpoenue aroma. XUMHUYECKas 1 bubnmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PeseprubIit ypok. O6001IeHNEe 1 1 bu6muoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 Pezepublit ypok. O6001meHue u | Bbubmuotexa [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O6o0IeHre 1 1 bu6nuoreka [JOK
CHUCTEMAaTU3aLMS 3HAHU N https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie  IlpakTuueckue
n/n Bceero u3ydyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
[lepuoanueckuii 3aK0OH.
| [lepuoauueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
. bu6mmoreka [IOK
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB
3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bubmmoreka [JOK
HEOPTaHWYECKHX BEMIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKON CBSI3U U TUIIBI ) bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme
5 «IloBTOpEHUE u yrirydneHue | |
3HAHUM OCHOBHBIX Pa3ENoB Kypca
8 kimacca»
6 Knaccudukanmst XumMuaeckux | bubmunoreka LIOK
pEeaKIHil MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUYECKON
7 eakquu. IIoHATHE O TOMOT€HHBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEAKIHIX
2 [TonsiTHe 0 XMMHUYECKOM | bubnuoteka [JOK
paBHOBecuH. DakTOpPBbI, BAUSIOLIUE https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XMMHUYECKOU PEeaKIuu
U TIOJIO)KEHUE XUMHYECKOTO
paBHOBECHS

aucconuania. XuMHu4YecKkue
pEaKLUHUH B PaCTBOPAX»

9 OKHUCIUTENbHO- bubnuoteka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 371EKTPOTUTUYECKOM
10 mucconuanmy. CHIIBHBIE U CIIa0bIe bubmorexa HOK
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HNouHble ypaBHEHUS peaKIuid bubmmorera LHOK
https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHHH B CBETE MPEACTABICHUI bu6muoreka [IOK
00 DIIEKTPOIUTUIECCKON https://m.edsoo.ru/00add5d8
JIACCOILMAIAN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBeTe MpeACTaBICHUH 00 bubmmorexa [OK
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsTHe 0 runponuse conen buommorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o001enre U cucTeMaTru3arus bubmuoreka [{OK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PenieHune 3KCrepuMeHTaIbHbIX buommoreia LIOK
https://m.edsoo.ru/00addbfa
3a7a9»
KonTtponbHas padora Ne2 o teme
17 «ONEeKTpoIUTHYECKast bu6nuorexa [IOK

https://m.edsoo.ru/00addec0




OO01mast XapaKTeprCcTUKA TAJIOTCHOB.

18 XnMHUYecKHe CBOMCTBA HA IIPUMEPE bubmmorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopond. ConsHas KUCIIOTa,
19 XHME‘IGCKHS CBOMCTBA, TTIOTyUYCHUEC bubmorexa LOK
’ M ’ https://m.edsoo.ru/00ade104
PUMEHEHUE
[Tpaktuueckas padorta Ne 2 o Teme
20 «ITomyueHnue CoOITHON KUCIIOTHI buommorexa HOK
' .. o ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Brruucnenus mo ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHYECKHUX PEaKIUi, €CIIi OUH
https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B H30BITKE

” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKAIIMH CEPHI.

7 Haxoxnenue cepsl u e€ bubmmoreka [JOK
COEIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0pOI, CTPOCHHE,

24 (bninqecxge U xninqecxne bubmmorexa LOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepol. CepHas KUCIOTA,
but6mmoreka [IOK
25 bu3nYecKue 1 XUMHUIECKUE
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMECHECHHE
XUMHUYECKUE PEAKIINH, JICKAIINEC B
26 OCHOBE IIPOMBIIIIEHHOTO CII0c00a bubmmoreka [JOK

MOJTyYEHUs] CEPHOI KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

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




OKPYXaroIIeH Cpeabl
COETUHEHUSIMU CEPBI

Brluncienue MaccoBOr 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOAYKTA pEAKIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPAHECHUE B IPUPOIE bubmmorexa LOK
Pactipoctp PHPOZE, https://m.edsoo.ru/00adeeca6
¢u3nueckrue 1 XUMHUECKHUE
CBOMCTBaA
AmMMuak, ero pusnyeckue u

. bu6mmoreka [IOK
29 XUMHYECKHE CBOMCTBA, MOJyYEHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[Ipaktuueckas padota Ne 3 o Teme
30 «ITonyyenne aMmMuaka, n3ydcHHE bubmmorexa [IOK
y . - 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KUCIoTa, €€ hU3nuIecKue u bubmunorexa LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUS B KAUE€CTBE MUHEPATBbHBIX

32 no0peunii. XuMU4ueckoe bubmmorexa IOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COEIUHEHUSIMH a30Ta
Docdhop. Oxcnn bocdopa (V) u

33 q)ocg)o pHa;I KI/ICJI((l))Ta ®®§3H(qe)cxne u Bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MMOJTYyUYECHUE
14 Hcnonws3oBanue ¢pocdatos B bubmmoreka [JOK

Kau€CTBC MHUHCPAJIBbHBIX

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




ya00peHuid. 3arps3HeHue
MIPUPOTHOM cpebl pochaTamu

Yraepon, pacipoCcTpaHEHUE B

bu6mmoreka [IOK

35 npupojie, GU3NICCKHUE U
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOIICTBA
Oxkcuapl yraepoja, ux Gpuznueckue
1 XUMHYECKHEe CBOMCTBA.
36 DKOIOrHYeCKUE IPOOIEMBI bubmmorexa IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(IV)
37 VYroiabpHasg KUCIIOTA U €€ COJIn bubmmorexa IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
n "IlosrydyeHune yrieKuciioro rasa. bu6nuorexa [IOK
KauectBenHnas peakuusi Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOoH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIIIepoaa
. bubnuoreka IIOK
40 Kpemuuii u ero coeauHeHus 1
https://m.edso0.ru/00ae080a
[TpakTruueckast pabora Ne 5.
A1 Pemenue skcniepuMeHTaIbHBIX bu6nuoreka [IOK
3a71a4 1o TeMe «BakHelmnine https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COEINHEHUI
Kontponbnas padota Ne3 no teme
. but6mmoreka [IOK
42 «BaxkHenme HeMeTaIUIBI U UX

COCOAUHECHUA»

https://m.edsoo.ru/00ae0e18




OO1mrast xapakTepUCTHKA
XUMHYECKUX 3JIEMEHTOB —
MeTayuioB. Merajuindeckast CBS3b U

bu6munoreka LIOK

43 METaJUTNYeCKasi KpUCTAJIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMHUYECKUH P bubmorexa [IOK
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJNIOB
O06u1me crocoObl MoTyueHUs
MeTtaiioB. CrutaBbl. Beraucienus
45 M0 YPABHEHUSIM XUMHYECKHUX bubmorexa [IOK
. https://m.edsoo.ru/00ael 156
peaKkIui, eclii OANH U3 PEarcHTOB
COJICPKUT IPUMECH
46 [TonsiTue 0 KOPPO3UU METAIIIOB bubmorexa [IOK
https://m.edsoo.ru/00aec1278
47 [llenounbie METATIBLI bubmorexa HOK
https://m.edsoo.ru/00ac14b2
43 OKCHUIBI M TUAPOKCUBI HATPUS U bubmunorexa LIOK
KaJus https://m.edsoo.ru/00ac14b2
49 [llenouHoO3eMeTbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIUNA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coequHEHUS KaJIbIUI bubmmorexa IOK
https://m.edsoo.ru/00ael5e8
51 O6o01IeHre U cucTeMaTr3aIus
3HAHUM
5 JKEcTkoCTh BOABI U CITIOCOOKI €& bubnuoreka [JOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886




[IpakTuueckas padora Ne 6 o reme

bubmunoreka LIOK

>3 "X(eCTKOCTB"BOHH 1 MCTOJBL € https://m.edsoo.ru/00aelael
YCTpaHCHHS
54 N —— bubmuoreka [IOK
https://m.edsoo.ru/00aclc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubmuotexa [JOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Keteso bu6mmoreka [IOK
https://m.edsoo.ru/00ac1d86
57 Okcubl, THAPOKCUIBI U COJIH bu6nuoreka [JOK
xene3a (II) u xxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011eHNE U CUCTEMATU3ALMS
3HAHUHN
[IpakTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1o TeMe «Bakaennine https://m.edsoo.ru/00ae3de8
METaJUTBl ¥ UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 PeareHTOB JIaH B N30BITKE WU bubmmoreka [JOK
COJIEPKUT IpUMeCH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJa TIPOIYKTa
peakiuu
61 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUHN
KonTponpHas padora Ne4 o Teme
62 «Baxueiine MeTajibl U UX

COCOAUHCHU A




63 BemectBa u matepuansl B | bu6munoreka LIOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE 1 bu6nuoreka [JOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun | bubmmoreka [JOK
9KOJIOTUYECKHX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O6o0IeHNEe 1 | bubmmoreka [JOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ac0d0a
67 PesepBHelil ypok. O6o0IeHre 1 | bubnuoreka [IOK
CHUCTEMAaTU3alMS 3HAHU N https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6001eHue u | bubmmoreka [JOK
cUCcTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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