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HOACHUTEJBHASA 3AIINCKA

[IporpamMa TO XMMUHM Ha YPOBHE OCHOBHOTO OOIIET0 0oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTenbHON IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEACTABICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepalbHOl pabdodeil mporpamMmbl
BOCIUTAHUS U C YYETOM KOHIICHIMU MPENOIaBaHusl Y4EOHOTO MpeaMeTa « XUMUSH
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W pPa3BUTHSA OOyYarOUIUXCs CpPEICTBAMH Y4eOHOTO
npeamMera, yCTaHaBJIUBAET 00s3aTENbHOE MpeIMETHOE coJiep>KaHue,
MpeaycCMaTpuBaeT paclpeleleHue €ero Mo KiaccaM U CTPYKTypHpOBaHUE IO
pazielaM M TeMaM MporpaMMbl 1O XHUMHH, OMNpPEACIseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEN0BATENbHOCTh  W3YUYEHHUS XHUMUU C YYETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKHM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OINpeaeasieT BO3MOXHOCTH —MOpeaMeTa it
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TPeOOBaHUM K
pe3ynbTaTamMm 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEIIbHOM JIESITEIIbHOCTH OOYYalolIerocsi Mo OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXUT OCHOBOWU [t (OPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACcTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
pOJIb UrparoT (POpMUPYEMbIE XUMHEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSX
SHEPrUu M 00 HSBOJIIOIMU BEIIECTB B MPHUPOJC, O MYTSIX PEHICHUS TJI00aTbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHUSI 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBOM M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yueHnune xumuu:

CIIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEH JIIi  CaMOpa3BUTUSL U
dbopMHUpOBaHUS KYJIBTYphI JINYHOCTH, €€ 0011el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
00y4Yarolmmxcsi, HAaBBIKOB HMX CaMOCTOSTENIbHOW y4eOHOM  JesATeTbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MTOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHAILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsiia HA €UHCTBO MPUPOIbI U YEIIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CHoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlanHple HampaBlieHWs B OOYYEHMHM XHMHH OOECHEYMBAIOTCS CHEIU(PUKON
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBISETCS  MEJarorH4ecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha ONpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYArONTUMHUCS CHCTEMBI TIEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX IOHSATHM
OpraHUYECKON XUMUHU.

CtpykTypa cojiepsKaHus MPOTpaMMbl MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoaa K e€ u3yudeHuro. Coaep:kaHue CKIaIbIBa€TCd U3 CHUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpraHHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHWI HA OCHOBE TEOPETUUYECKUX NPEACTaBICHUN
Pa3HOIO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS] KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TPEACTaBICHUA 00 3JIEKTPOJUTUYECKON [OHCCOLUMALMUA BEIIECTB B
pacTBopax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K JPYroMy, BBIMOJHSSA (GYHKIUM OOBICHEHHS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHS] U MOJy4YECHUSs
M3Yy4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl MO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJACTABJIECHUS] O XMMUAYECKON COCTAaBIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NpPHUPOJbl, IIEHHOCTHOIO OTHOUIEHWS K HAayYHOMY 3HAHUIO H
METOJaM TO3HaHMS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPUBICUYECHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKalolmui MUp,
«buonorus. 5—7 knacce» n «dusuka. 7 Kiacey.

[Ipy wu3ydyeHHMM XUMHUH TPOUCXOAUT GOPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HayKH KakK 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEeIbHOCTU 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KYJIBTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKUX
3HAaHUN — Ba)KHEUINX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETUUSCKHUX ITOJ0KCHHH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapakTepa, si3bIka HayKu, B



OpUOOIIEHNHM K HaydHbIM METOAAM TO3HAHMS TMpPU H3YYCHUH BEIIECTB MU
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHHMM MpaBWi 0E€30MacHOTO OOpallleHHus C BEIIeCTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HAYE€HHE MPUOOPENTH TAKUE LEIH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTUIO PEIICHU,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOY4YEHUsT HA  CHUCTEMaTHYECKOe MPUOOIICHHE
oOy4Jaronmxcsi K CaMOCTOSATENbHON I103HABATENbHOU JESITEIbHOCTH, HAYYHBIM
METOJilaM TMO3HaHUsI, (GOPMUPYIOINIUM MOTHUBAILMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yclioBUi, CIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YUarOIIMMHUCS
OMbITa Pa3HOOOpPa3HOW MAEATEIBbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE MJIA
Pa3IMYHBIX BUIOB JI€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIMOHAIBHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHMS
OKpPY’KaIOIIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE NMPHU HU3YyUYCHUH
XUMHH, TPUMEHATh WX MpPH pEIIeHWHd NpoOJeM B TOBCEAHEBHOW >KU3HH H
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMmHupoBaHHE y OO0OydYalOIIMXCA TYMAaHUCTHYECKUX OTHOILECHHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMUYECKU
11eJIECO00PAa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIEYETOBEUYECKMX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(UiIs U HANpaBIEHHOCTH AAJIbHEHIIEro
oOy4eHwusI.

OO6miee 4YUCIO 4YacoB, OTBENEHHBIX [UISI HM3YYEHHS XUMHH Ha YpOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHUYECKHE 3JIE€MEHThl. CHUMBOJBI XUMHYECKHUX
31eMeHTOB. [IpoCThie U Cl0XKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckasi ¢GopMmyrna. BaleHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocCTaBa BemiectB. (OTHOCUTENbHAsT aToMHas Macca.
OtHOcuTENnbHAsT MOJIEKYJISIpHAst Macca. MaccoBas 10Ji1 XUMMHAYECKOrO 3JIEMEHTa B
COCIMHECHUMU.

KomunuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJn4uecTBa,
MacCchl W 4YHUCJA CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

OuU3NYECKHE U XUMHUUYECKUE SABICHUSA. XUMHUUECKAsl pEaKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PEaKIUi (COeAMHEHMS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTopuu U
npuéMamu oopaiieHus: ¢ 1adbopaTopHBIM 000PYAOBaHUEM, U3YUECHUE U OMUCAHUE
bU3UYECKNX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJEHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKe,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUYM, MPOKATHMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTNMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX peaKIui (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEeHHE TUIPOKCUJIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Kene3a ¢ pactBopom cosu meau (I1),
M3Yy4eHUE CIOCOOOB pa3JelCHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BbITIAPUBAHUE, JUCTHLIAIUSA, XpoMaTorpadusi, MpOBEICHUE OYUCTKH TTOBAPCHHON
CoJIKM, HaOJIOJICHWE W  OMNHCaHUE  PE3yJIbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3IaHUE MOJEIEH MOJIEKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMEHT UM mpocToe
BemecTBO. HaxoknmeHue kucimopoza B Tpupojae, (Pu3nyeckne W XUMHUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunapl. [Ipumenenne kucinopoga. CrocoObl



MOJIy4eHUs] KHCIIOpoja B JabopaTopud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTpoIiHas Mo IuGUKaIUs KUCIOpoa.

TemnoBoit 3¢h(deKT XUMHUUECKONH peaKIHH, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE peaKUMH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — smeMeHT M mpocToe BemecTBO. HaxokneHnue Boaopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. Pacdy€Thl 1O XUMHMYECKMM YypaBHEHUSIM.

dusnyeckre cBOKWCTBA BOAbl. Boaa kak pactBoputens. PacTBOpEL.
HacelilieHHbIE W HEHACBIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PACTBOpPE. XMMHUYECKHAE CBOMCTBA BOABl. OCHOBAHUS.
Ponp pacTBOpoB B Ipupoze U B )KU3HU 4YesioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duzmdeckue U XUMUYECKHE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknatypa ocHoBaHuWi. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHE CcBoOMcTBa KHCIOT. Pan axtuBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknatypa coseil. @U3nuecKkue U XUMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsSI3b MEXKy KJaCCaMU HEOPTaHUYECKUX COSTUHEHUM.

Xumuueckuit IKCnepumenm:

Kaue€CTBEHHOE OMNPENIEIICHUE COJIEPKAHUS KUCIOpOJa B BO3/IyX€E, MOJTyUYCHUE,
coOuWpaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
npeKpaiieHus TopeHust (mokapa), O3HaKOMJIEHHE ¢ O0Opa3llaMu OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpEIEIEHHON
MacCOBOM J10Jield pacCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM M KajblueM) (BO3MOKHO HUCIIOJIb30BAHUE BUIECOMATEPHUATIOB),



ucciaenoBaHie  o0pa3lloB  HEOPraHMYECKMX BEHIECTB  Pa3jUYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMSI OKPAaCKH MHAMKATOPOB B PACTBOPAX KUCJIOT U ILIEIOYEH,
n3ydeHue B3ammojericTBus okcuma memu (II) ¢ pacTBopom cepHO# KHCIOTHI,
KHCIIOT C METaJUlaMM, PEaKkUWid HEeUTpaln3aluH, I0Jy4YEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYTMM W3 PAaCcTBOpPA COJIA, PELICHHE
DKCIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «Baxnenmume Kiaacchl HEOPraHUYECKHUX
COEIMHEHUN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckas cucreMa XMMHYECKHX
jiementoB JI. U. MengeseeBa. CtpoeHne aToMoB. XMMHYeECKasl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIC PEAKIHT

[lepBple MONBITKM KiIacCUPUKAMM XUMHYECKUX 3iIeMeHTOB. I[loHsATHEe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJOYHBIE M UIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

Ilepuonnyeckuit 3akoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KoporkomepuogHas U JAJIUHHONEpHOAHAs  (OPMBI
Ilepnogmueckon cucrembl XUMUYeCKHX d1eMeHTOB [[. M. MenneneeBa. [lepnoser
n rpynnbl. OHU3NYECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB NEepuoaa H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000M04eK aroMoB 1mepBbIXx 20 XUMHUYECKHX 3JIEMEHTOB
Ilepnogmueckonn cucremnl [[. . MenneneeBa. XapakTepUCTUKA XWMHYECKOTO
3JIEMEHTa 10 ero noJyioxkenuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKNX U HEMETAIUNIMYECKHUX CBOMCTB IO IPYIIIIaM U MEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. Jl. M. MenneneeB — yd€Hbll U
IrpakKIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJdsipHAass W HENOJsIpHAs) CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHA.  OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKIIMM.
IIpoueccsl OKUCIEHNS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

U3y4YeHHe OoO0pa3lloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJICHCTBUE
IMAPOKCHA LMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IPOBEICHHE OIIBITOB,
WUTFOCTPUPYIOLIIUX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIMIMA
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesicnpeomemmnuoie céasu



Peanuzanus MeXnpeaMeTHBIX CBS3€H NpU W3YYCHUHM XUMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmme ecTecTBEHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUIOTE3a, TCOPHS,
3aKOH, aHaJIM3, CHUHTE3, Kiaccu(ukamus, MEepUOJUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@u3uka: maTepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHUE BEIECTBA, ra3, (GU3NYECKUE BEITUYHHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/b1, CONHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

[lepnonnueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTA B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalusd, KalablUusd MU UX
COCMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BeniecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMUYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3jIMYHbIM KJIACCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKasl CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanust XuMUYeCKUX peakiyii Mo pa3IMuHbIM MpU3HaKam (1o YUCITy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIioBOMYy 3¢ GdeKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, TIO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKUE PEaKIIUK, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu XxuMuuyeckon peakiuu. [loHsTHe 00 0OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoOHSITHE 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonarue o karammse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XMUMHUYECKOW pPEAKIUMU M TOJO0XKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMKM,  JAJCKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENHHOM peakunu. COCTaBI€HUE ypaBHEHHI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJIB30BAHHEM  METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
xuMHuueckon cBs3u. Crenens quccounanuu. CUibHbBIE U CIa0bIE dJIEKTPOIMUTHI.

Peakuun noHHOro oOMeHa. Y ci0BUs NPOTEKAaHUS peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOMCTBa KHCIIOT,
OCHOBaHM W COJIEM B CBET€ MPEJICTAaBICHUNA 00 3JIEKTPOJIUTUYECKOU
nucconnanyu. KauectBeHHble peakunu Ha HOHBL. [loHsATHE 0 THapONU3e conel.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHMYECKUX
BEILIECTB — METAUIOB U HEMETaoB (rpagura M ajnMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3/JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpOB  BELIECTB, IIpolLecca AUCCOLMALMMA KHUCIOT, LIEJI0Yer U  COoleH
(BO3MOXKHO ~ MCHOJIb30BAaHME  BHJIEO MAaTEpPUAlOB), IPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  MPOTEKaHUs  peakuuii  MOHHOro  oOMeHa
(oOpa3oBaHuMe oOcajaka, BbIIEJICHHE ra3a, o0Opa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIUX — MPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakuuy pa3ioXKeHHs, COSAUHEHNUs), paclloO3HAaBaHUE HEOPraHUYEeCKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKUMWd Ha HOHBI, PpEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (u3NYeCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOWCTBA Ha IPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METaUlaM{, HEMeTallaMH, WIeso4amu). XJIOpOBOAOPO/I.
CosnsiHasg KHCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpUMEHeHue. [lelicTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHU3M 4YeJIOBEeKa. BaxkHenmme XJIOpuApl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

O6mrast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune M (u3HUecKue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMU KHCIOPOaa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMH4YecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas xwuciora, ¢GU3MYECKHE M XHMHUYCSCKHE CBOMcTBa (0OIME  Kak
NpeCTaBUTENs Kjacca KHUCIOT U crhenuduyeckue). XHUMHUYECKUE PEaKIuu,
JeXallie B OCHOBE MPOMBIIIIEHHOTO CMoco0a MOJyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAS PEAKLINS Ha



cynabdar-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHN B MpHUpoAE. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpefbl COCNUHEHHMSIMU Cepbl (KUCIOTHBIE JOX[IH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCICHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
du3nueckre U XuMHUecKkre cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK, €T0
du3nyuecKkre U XUMUYECKUEe CBOMCTBA, MOJydyeHue u npuMeHeHue. Coiau aMMOHUS,
ux pU3NUECKUE U XUMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHHe, (PU3NUecCKue U XUMHUYECKHE
cBOMcTBa (00mME KakK TPEICTABUTENSA Kjacca KHCIOT W CIenu(pUIecKue).
Hcnonbs3oBaHne HUTPATOB U COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arps3HeHUEe OKPY>KaOIIEeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3JyXa, MOYBBI U BOJMOEMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, Pu3MUECKHMe U XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, pu3MIECKre 1 XUMUIECKHUE CBONCTBA,
nostyaenue. McnonabzoBanue GocdaToB B kKauecTBE MUHEPATBHBIX YI00PEHHIA.

O6mas xapaktepuctuka 31aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTU CTPOCHUS
aTOMOB,  XapakTE€pPHbIE  CTEMEHU  OKHUCJICHUSA.  YIJIEpOJ,  aJUIOTPOMHBIC
Moau(dUKalMKM, pacnOpoCTpaHEHHE B TMpupoAe, GU3UYECKHE U XUMUYECKHUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
dusznueckue W XUMHUYECKHE CBOWCTBA, JIEWCTBUE HA IKUBBIE OPraHU3MBI,
MOJIyYCHHE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rIo0aJIbHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, X PU3NIeCKue U XMMHUYECKHE CBOMNCTBA,
noiiyueHne U TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepozaa (MeTaH, 9TaH, STWICH, alleTUJICH, 3TaHOJI, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKThl WX mepepaboTku (OCH3MH), UX pOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelKaxX, yriaeBoJax — U UX
poi B OKM3HM 4ejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHCHUU.

Kpemuwmii, ero ¢usndeckue W XUMHUYECKUE CBOWMCTBA, TIOJyYCHHE W
npumeHenue. CoenuHeHus kpemHHs B mnpupojge. OOmue mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciaore. CUIMKaThl, UX HCIOJIH30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. Ba)kHEWIINEe CTpOUTENIbHbIE MaTepUasbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCMOIb30BaAHMUS
CTPOUTENBHBIX MAaTEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTeHOB U WX COCJAMHEHHHN (BO3MOXHO MCIOJb30BaHUE BHUEOMATEPUAIIOB),
O3HAKOMJIEHME C O0Opa3naM XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBiIEHHOM CEPHOU KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha Cylbdat-
WOH U HaOJOJeHUE NpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ocdopa M uX coequHEHUH (BO3MOMXKHO MCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ U UW3Y4YEHHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA UOH aMMOHUS U (ochaT-uoH U U3y4YeHHE NMPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozelen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEICHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3YyYCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIIMEN CHJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxxHeune HeMeTaluIbl U UX COCTUHEHUSD.

MeTauiibl 1 X COeTUHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3emeHtoB J[. W.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAUIMYECKAs ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXMMHUYECKUUA  Psif
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIOCOOBI TONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WM METaiOB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmiaBbl (CTajab, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenouynsie MeTauibl: ToJIOKeHHe B [leproauueckoil cucTeMe XUMUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAXOXKJICHHUE B IPUPOJIE.
®u3znuecKkrue U XMMUYECKUE CBOWCTBA (HA mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUIBI HAaTpus W Kauud. [IpuMeHeHue WIeNOYHBbIX METANIOB U HX
COEIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMW: IOJOXCHHE B
Ilepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHUE B npupozc. Gusndeckne 1 XUMUYECKUE CBOMCTBA MarHUs
U Kanblus. Baxkueilmme coenuHeHUs KanblUMsl (OKCUA, THIPOKCHUI, COJIH).
XKécTtkocTb BOABI U CIOCOOBI €€ yCTpaHEHUS.

ArOMUHHAN: TI0JIOkKEeHNE B llepuonnueckon cucreMe XUMUYECKUX DJIEMEHTOB
JI. 1. Menpneneesa, cTpoeHHE aToOMa, HAaxOKICHHE B mpupoje. PuU3NUECKHE U
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIPOKCHUIA
AIIFOMUHHS.

XKenezo: nonoxenne B llepnoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKICHHE B npupone. PU3HYECKHE H
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcuabl U conu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAaKOMJIEHHE C o00pa3llaMM METauIoB M CIUIaBOB, HMX (PU3HMUECKUMHU
CBOMCTBaMM, M3YyYEHHE PE3yJbTATOB KOPPO3HMH  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJA
KaJgblUsl U HaTpus C BOJOM (BO3MOYKHO HCIIOJIb30BAHHWE BHUIEOMATEPHUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXKHO  HCIMOJB30BAHME  BUIAEOMATEPUAJIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAaKIMM HAa WOHBI: MarHus, KajbLMs, alFOMUHUS, LIUHKA, JKEJe3a
(I1) u xenesa (II), menu (II), HaGMrOIEHNE U OMMCAHUE MPOILIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HAaTpHsl, Kaausd W KaJblUHs (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIeI0BaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHMUS
Y TUIPOKCHJIA INHKA, PEIICHHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeimne
METAJJIbI U UX COCIUHEHHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW JKH3HU 4YeENOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMHUYECKHX peakuuil B ObiTy. [lepBas momormib npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HeHHE OKpyXkKaroleh cpenbl (mpenaeiabHas AOMyCTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHrn 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3lioB MaTepHUajoB (CTEKIIO, CIJIaBbl METAUIOB, MOJUMEpPHBIE
MaTepHaIbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXIpenIMeTHBIX CBsi3ed NpU H3ydyeHUU XuMuu B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuuKauus, TMEePUOAUYHOCTb, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MAapHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®duszuka: MaTepus, aTOM, OJJIEKTPOH, MNPOTOH, HEHUTPOH, HWOH, HYKIHU],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJA, OSJCKTPUUECKUNA 3aps, MPOBOIHHKH,
MOJyIPOBOJTHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE
ynoOpeHus, MUKPOIIEMEHThI, MAaKpO3JIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

I'eorpadusa: armocdepa, runpochepa, MHHEpanbl, TOPHbIE IOPOJBI,
M0JIE3HbIE UCKOIIaEMbI€, TOINIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE y4EOHOH H
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIHUOHHBIMU POCCUNCKAMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIITNXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroummxcs
PYKOBOJACTBOBATbCS CHUCTEMOW MO3WTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUMN U
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'O0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HACJEOUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKON HayKH B JKU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEePEOBbIX JIOCTMXKEHUSIX U OTKPBITUSIX MHPOBOM W OTECYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUHN B KOJUJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATEeNbCKOM, TBOPUECKOW M APYrMX  BHJAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBITIOJIHEHUN Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJHCHUH XHUMHYECKHX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpPOlleCCe OTOM y4eOHOW MESITeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJCHUE M TMIOCTYNIKA CBOMX TOBAPUIIEH C MO3ULIMHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEICTBUNA MMOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TPEICTABICHUS O BELIECTBE M XMMHYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSl HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SX YEIOBEKA C
IPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJIUMBIE TSI OOBSICHEHHUS HAOIIOAaEMBIX IMPOIIECCOB W SIBJICHUIA,
MO3HABATENIbHON, MH()OPMAIIMOHHOM W YUTATEIHCKOW KYJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0 M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEA0BATEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYEHHS B
JIaJIbHCUIILIEM;

4) opMupOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KM3HM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBI 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUI U
HETIPUSATHE BPEIHBIX MPUBBIYEK (YITOTPEOJICHUS aIKOTOJIsI, HAPKOTUKOB, KYpPeHHSI),
HEOOXOJUMOCTH COOMIOJICHUS] TpaBUi OE30MACHOCTU TMPU  OOpAIICHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

HMHTEpEeC K MPAKTHICCKOMY M3YYCHHUIO TPOPeCcCHil M Tpy1a pa3IudHOTO poja,
YBOKECHUE K TPYIAy U pe3yJbTaramM TPYIOBOWU ACSATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUM 10 XWUMHH, OCO3HAHHBIA BBIOOD
WHIMBHUIYaJIbHON TPACKTOPUHU IPOJIOHKEHUS 00pa30BaHus ¢ yUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON IESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS :

DKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TMPUPOJAEC KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHHUE IIEHHOCTH 3I0POBOTO U
O0e3zonmacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
GU3UYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHHME LIEHHOCTH COOIIOICHUS
paBUJI OE30IMaCHOTO TTOBEICHUSI TIPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIIHIX,
YIPOKAIOIIMX 30POBBIO U KU3HU JIIOCH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPH U3YYEHUH XUMHH, JJIS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEW IPUPOTHON CPEAOU, AJISI MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYpPhl, OCO3HaHUSA TJ0OQJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyJIbTATOB BBIACISIIOT 3HAYHMMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIC TMOHATHA (3aKOH, Teopus,
MPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphlE 0OecneunBaroT (QOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCIOJb30BaTh NPHUEMBI JIOTHUYECKOTO MBIIIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMMHYECKUX TMOHSTHH (BBIIENATH MX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS I OOBSCHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KJIaCCU(PUKANN XUMUYECKUX BEIIECTB M XUMUYCCKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXIY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE paCcCYyX ACHUS (MHIYKTUBHBIC, ACNYKTUBHbIC, 110 aHAJIOTUH),
JieJaTh BBIBOJIBI M 3aKJIFOUCHUSI;

YMEHHE TPUMEHSATH B TMPOLECCE TIO3HAHUS TMOHATUS (MPEAMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ dJIEMEHTa), XUMHuYeckas GopMmyia U ypaBHEHHE
XUMHAYECKON peakiuu — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 3a/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
PU3HAKH U3Yy4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3U W
MPOTUBOPEUHS B U3yUaEeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHWA, a TAaKXE B KayeCTBE OCHOBBI ISl (POPMUPOBAHUS THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa MO TUJIAHUPOBAHWUIO, OpPraHU3aAlMd U MPOBEJICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 PE3yJbTaT, (POPMYIHPOBATH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKU OIEHUBATh IMPOTUBOPEUHUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3lIUYHbIE METOJBl U 3alpOChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX MJii BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEICIEHHOTO THUIIA, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYPO aKTUBHOTO HCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIIONb30BaTh W aAHAJM3MpOBaTh B IIpolecce Y4YEOHOW U
HCCIIEIOBATENLCKON NEATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOIIEH MNPUPOIHON
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHs 3a/laBaTh BONPOCHl (B XoAe Juayiora U (WiaM) IUCKYCCHM) IO
cymectBy  oOcyxkmaemMoill  TeMbl, (OPMYJIHpPOBATb CBOU  MPEAJIOKEHHS
OTHOCHUTEIFHO BBITIONHEHUS TPEIOKEHHOHN 3a/1a4u;

YMEHHSI  TPEJICTaBISATh  TOJY4YEHHBIE  PE3yNbTaThl  MO3HABATEIBHOM
ACSTENIPHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JeNaTh TMPE3CHTALUIO
PE3yNbTAaTOB BBHIMOJHEHHS] XMMHUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
71ab0paToOpHOI pabOTHI MO UCCIIEIOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MTPOEKTA);

YMEHUSI Y4€OHOTO COTPYAHMUYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIBHON M WCCIIEOBATENbCKOM  NIEATEIBHOCTH TMPU  PEIICHUH
BO3HUKAIOIIMX NpoOJieM Ha OCHOBE Yy4yé€Ta OOIIMX MHTEPECOB M COTJIACOBAHUSA
no3uIii (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCWCTBUH, OIpenejeHue KpPUTEpPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryasiTuBHbIE YHUBePCcAIbHbIE y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAeNATh LEIN JeATEIbHOCTH, MJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BHIOUpATh Hanbonee d3(PpPeKkTUuBHBIC CIIOCOOBI pelleHns YIeOHbIX U
MO3HABATEeNbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WJIH KOPPEKTHPOBAThH
IPEIJIOKEHHBIM aJITOPUTM JEWCTBUM IIPU BBINOJIHEHUM 3aJaHUW C  Yy4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsX,
OLICHHWBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IENH, YMEHHE
MCTIONb30BaTh M aHATM3UPOBATh KOHTEKCTHI, MpejiaracMble B YCJIOBHH 3a/IlaHUH.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00sA3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouyelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUl, crenuuueckue Uil TPEAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHWI0 HOBOIO  3HaHWs, €ro HHTEpIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIUsX.

K xoH1y oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHYECKHX IOHSTHUI: aTOM, MOJIEKyJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CJIOYKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas J10J51 XUMUYECKOTO 3JIEMEHTA B COEMHEHUH, MOJIIPHBII 00BEM,
OKCHJ], KHCJOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHBb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCuPUKalus peakiuil: peaxiuu
COCAMHEHUS, pEAKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PpPEaKIUH
o0OMEHa, K30~ U PHJIOTEPMHUYECKUE PEAKINH, TEIJIOBOU 3(PeKT peakuuu,
AIpO aTOMa, SJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paanycC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAs U HEMOJSpHAs KOBAJICHTHasl CBS3b,
MOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(TporeHTHAsE KOHILIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH TOHATHUS MPU ONMCAHUY BEIIECTB U UX MPEBpaICHUN;

e HCNOJb30BATh XHMHUYECKYI) CHUMBOJMKY J[UIsI COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHEHUI XUMUUYECKHUX PEAKIINIM;

e ONpEAeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCJIICHUSI  DJIEMEHTOB B  OWUHApHBIX  COCIUHCHUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIMHEHUH IIO0
dbopmynam, BHJ XUMHUYECKONW CBA3M (KOBAJICHTHAsT YW HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBaThb cMmbica I[lepuonnueckoro 3akonHa JI. M. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPDHOTO yY€HUs, 3aKOHa ABOraapo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuogmueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHas
noarpymnma (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3yemeHtoB J[. .
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacrpeiesieHHe UX MO0 JEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHE peaknuu (M0 YMCIy W COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKHX IMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYI0 H MOJIAPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO »JJIeMEHTa 10 (dopmyse
COEIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEIHLHOW NEATCIbHOCTH — aHAU3
U CUHTE3, CpaBHEHHE, 00O0OIIECHUE, CHUCTEeMATU3AIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICIHPOBAHHUE, SKCIEPUMEHT
(peanbHBII U MBICIICHHBIN ),

ClieoBaTh ~ MpaBWJaM  TOJb30BaHHUS  XUMHUYECKOM  MOCylAOd U
1abopaTOpHBIM  00OpPY/IOBaHMEM, a TakKe TNpaBWiIaM oOOpalieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSIMH TIO BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHIO M COOWUpaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
PAacCTBOPOB C ONPEAECIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BENIECTBA,
MJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIEIOUEH W KUCIOT C TIOMOIIBIO WHINKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xon1y oOydenus B 9 kiacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUI:

PacCKpbIBATh CMBICI OCHOBHBIX XHMHWYECKUX TMOHSITHUWA: XUMHYECKHMI
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKasl peaKiius, XUMUYECKasi CBs3b, TEIIOBOM 3¢ deKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJEKTPOIUTUYECKAS AMCCOLMALMsA, PEAaKIMU HOHHOTO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLHH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHUE U  BOCCTAHOBJICHHE,
aloTponus, am(pOTEepHOCTh, XUMUYECKasl CBs3b (KOBaJEHTHasi, UOHHAs,
METa/NInyecKas), KpHUCTAJUIMYecKas peniéTka, KOppo3us MeETasuioB,
CIUIaBbl, CKOpPOCTb XHWMHYECKOW pEaKUHUH, MPEAeIbHO JOMyCTUMAas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MIPUMEHSThH 3TU OHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAIICHUN;
UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJisi COCTaBJIeHUS (opmydn
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINI;

ONpENENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHHSIX Ppa3JIMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
onpefeNéHHOMY KJIacCy COEIMHEHU 1Mo (opMmynaM, BUJA XUMHYECKOM
CBs3U (KOBaJCHTHasi, HOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUSIX, 3apsij MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMChIBaTh W XapaKTEpPU30BaTh
Tabmnunyo ¢opmy Ileproanueckoil cUCTEMbl XMMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHas mnoarpynna (A-Tpymnma)» U «1moOodHas
noarpymnmna (b-rpymnma)», manbie u  OOJbIIME TEPUOAbI, COOTHOCUTH
0003HAauYEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHM  CTPOCHHUS  aTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX 1O DJJIEKTPOHHBIM CJIOAM), OOBSICHSATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COCAUMHEHUI B
npejesiax MajblX MEPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEH OKUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U cHenupUYecKue XUMHUYECKHUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE
pUMepaMl MOJEKYJISIPHBIX M HOHHBIX YpPAaBHEHHN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLUMALUUA  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYyIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MTOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHA,
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHMX IPEBpAlICHUNH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYI0O H  MOJISIPHYIO — MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMeHTa 1o (opmyiie
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUCCKOHW PEaKIIHH;

coOmoaTh  MpaBWiIa  IOJB30BAaHUS ~ XHMHYECKOH  TMOCYI0M |
7a00paTopHbIM  000pYyJOBaHUEM, a TakKe TMpaBuia oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMPaHHUIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMTH  PCAKIMH, TMOATBEPKAAIONINEC  KAaYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHUA-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUUECKUX BEIIECTB;

PUMEHSTh OCHOBHBIC OTIEPAIIMH MBICIUTEILHON JIEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, IKCIICPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB u DJieKTpoHHbIe (HH(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [JOK

' MPAKTUYECKOU NEATEIIBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bu6nunoreka [IOK

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

Htoro no pazneny 20

Pa3nen 2. Baxkneiilnue npeicTaBuTe M HEOPraHNYECKUX BeIIECTB
21 Boznyx. Kucnopog. Ilonstue 5 bubmuoreka [IOK

' 00 oKcuIax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilonarue o kuciaorax 8 1 bubmuoreka [IOK

' 1 COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasueny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bubnuoreka [IOK
XHUMHUYECKHX 31emMeHToB /I, 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroMa
XuMu4eckas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUH
bubnmoreka [IOK
Hroro o pasaery 15 https://m.edso0.ru/7f41837c
PezepBHOE BpeMms 3 bubmorexa HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [ToBTrOpenue u yriyOiaeHue 3HaHUHA 5 1 bubnmnoreka HOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnmnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAxX https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
51 OO0m1as xapakTepuCTUKa XUMUUYECKHIX 4 1 bubnmnoreka [JOK
' siementoB VIIA-rpymnms. anorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUUYECKHIX
2.2 BHGﬁeHTOLf VIAI-)r nbl. Cepa u eé 6 bubmorexa HOK
' PYTHEL L¢P https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepUCTUKA XUMUIECKUX
2.3 BHeﬁeHTOLf VA-lr) nnbsl. A30T, pocdop u ux 7 1 bubmorexa [JOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMHYCCKHUX
24 Z-)J'IeHl\ieHTO]i) IVAI-)F Tkl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH ¥ WX COCTHHCHUS
Hroro o pasueny 25



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

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bu6nmorexa [IOK
31 Ob1mpte CROACTE METaII0B 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkuelimume MeTaiuibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. XuMusi 1 okpy:Kamoias cpeaa
bubnuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KMU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3yyeHHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumun. Posb XuMuu B )KU3HU 1 bubnuoreka [IOK
yejgoBeKka. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 [TonsiTHe 0 MEeTOaX MMO3HAHUS B XUMHH 1
https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnmoreka [JOK
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 Yucrele BemecTBa 1 cMech. CriocoObl 1 bubmorexa [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBApEHHOU COJIN)»
bubmmoteka [IOK
6 A 1
TOMBLH MOTeRyaH https://m.edsoo.ru/ff0d2a6c
7 XuMudeckye dJIEMEHTRI. 3HAKU 1 bu6nunorexa [JOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIC BEMIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK
YIp ¥4 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bu6nmorexa [IOK

10 X eckas ¢o a. BaeaTHoc
v A popiya HHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 3JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHEHU U https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 Ddusznyecknue 1 XUMHUIECKUE SBICHUA. bubnuorexa [JOK
Xumuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusi NIpOTEKaHUs bubnuorexa [JOK
XUMHYECKHUX PEaKIUH https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuyecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSIM XUMUYECKUX brbmorexa [JOK
t N P https://m.edso0.ru/ff0d5708
peakiui
Knaccudukaius XuMU4ecKuX peakiuii
18 (coenuHeHUs, pa3noKEHH bubmmorexa LIOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeNIeHHs, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONETUCT 0606yq eHUE U brbmorexa [JOK
. Amer HUI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHU3aIrs 3HaHUM
20 KonTtponbHast padora Nel mo teme bubmumoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras bubmorexa LIOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BEIICCTBO. O30H

dusnyeckue U XUMHUUECKHE CBOMCTBA

bu6nmoreka [IOK

22
KHCIOPOJA (PCAKLIHH OKHCIICHI, https://m.eds00.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CriocoObI MOJTy4eHUsT KHCTIOpOoia B
23 nabopaTopuu Zq 1} OMLIIJ_IJICHII){OI[CTI/I bubmmorexa [JOK
PATOPHIT I TP ' https://m.eds00.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuy, NOHATHE O bu6nuoreka [IOK
TEPMOXHMHYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHIX
To o (HedTh, yro €TaH).
25 Sa;T JZE@IEE&:?;I; . am():rI[/Iolc\:/[o(TSL;{ t):ro bubamorexa LIOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[TpakTrueckas pabota Ne 3 o Teme
26 «[lonydenne u cobupanue KUCIOpoaa bubmmorexa [JOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nipocroe bu6muoreka [IOK
BelecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmmorexa [JOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITOTaX U COJISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJAOPO/Ia B bu6nunorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
but6mmorekxa [{OK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Yy4YEHUE €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

MomnsipHblii 00bEM Ta30B. 3aKOH

bu6nuoreka [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BeEIlleCTBa I'a3a [0 €ro U3BECTHOM bubmmorexa LOK
m My https://m.eds00.ru/ffod55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brruncienns o0bEMOB ra3os 110
34 ABHEHUIO PEaKIMM Ha OCHOBE 3aKOHa bubmorexa LOK
P .. peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputesns. HachieHHbIe
37 W HEHaCHIIIEHHBIE pacTBOPLL. MaccoBast bubmorexa LOK
B PACTBOPEL. https://m.edso0.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[TpakTryeckas padora Ne 5 o Teme
38 «ITpuroroBiieHrE PaCTBOPOB C bubmuorexa [JOK
onpeaenEéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 Konrtponbnas padora Ne2 no teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bu6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydenne n XUMHUYECKHE CBOMCTBA
41 KI/ICle:THLIx OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHne u XUMHYECKHE CBOMCTBA bubnmnoreka HOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupukanus, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHue u XUMHUYECKHE CBOWCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
46 cnoco((SLII) HILJI )eHmI XHMHquKHe bubmmorexa LIOK
. v ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['eHeTnyeckas cBsI3b MEX]Y KJIaccamMu bubnnorexa [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
B 1 https://m.edsoo.ru/00ad9ch2
KoHnTtponbHas padora Ne3 o teme
50 "OCH(I:))BHI)IG KJ'II:;CCBI HEOPTraHUYECKUX bubamorexa LHOK
. P https://m.edso0o.ru/00ad9ela
COCTMHCHU I
[TepBbie MOMBITKH KJIacCHU(pUKAIIUN
51 XI/II\PiII/IIIGCKI/IX 3JIEMEHTOB EOHHI;I/IG 0 brbmorexa [JOK
] https://m.edsoo.ru/00ad9ffa
rpynmnax cXoIHbIX SJIEMEHTOB
ITepunoguueckuii 3aK0H U
pHo bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MeHnaeneeBa
bubmuorexa [JOK
53 [Iepuoapl, rpymnmnbl, HOATPYIIILI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bu6nuoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J109eK
. bubnmoreka [IOK
55 aToOMOB 3JieMeHTOB [lepuonnueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme 1. H. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoandeckoro 3akoHa AJis
57 pa3BUTHUS HayKu U npakTuku. /. 1. bubnmnoreka [JOK
MenpeneeB — y4€Hblii, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Hontast ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBanenTnast mosisipHasi Xummueckas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XuMH4YecKast bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHHS bubmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
peakiuuu https://m.eds00.ru/00adb076
but6mmorexa [IOK
64 OKHUCITUTENTH U BOCCTAHOBUTEIH
https://m.edso0.ru/00adb076
65 Kontponbnas pabora Ned o Teme bubnuotexa [JOK
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

66 Peseprublit ypok. O6o0mIeHne 1 1 bubnuoreka [IOK
CUCTEMATH3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMATH3aLMs 3HAHUN https://m.eds00.ru/00ad9ch?
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubnuoreka [IOK
CUCTEMATH3aLMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XHUMUYECKHX dJ1eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorera HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMU4YeCKOM CBS3U M THUITHI 1 bubmorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no Teme

5 «[ToBTOpEHME U YTITyOJIeHUE 3HAHUI 1 1
OCHOBHBIX pa3/ieJioB Kypca 8 kimacca»

6 Knaccudukamnms xumuaeckux 1 bubnmnoreka [JOK
peaxkLtii 10 pa3JIMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHUYECKOU

7 eakuu. [ToHITHE 0 TOMOTE€HHBIX U 1 bubmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLUIX
[ToHsiTHE O XUMUYIECKOM PaBHOBECHH.

p bubnuoreka [JOK

8 @DakTOpHl, BAUSAIOLUINE HA CKOPOCTh 1

XUMHYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6nmorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 21eKTPOITUTUUECKON
10 I/ICEO na I/II/IpCI/IJILHbIe U ciadble bubnnorexa [IOK
A THHArH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HNouHble ypaBHEHUS PEAKIIUIA Bubmaorexa ITOK
yp peaxtt https://m.eds00.ru/00add448
XUMHUAUECKHE CBOIICTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN Bubmorexa ITOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJUTHIECKOM TUCCOIMALINN
XUMHUUECKUE CBOMCTBA COJIEH B CBETE
13 IpeacTaBlIEHUI 00 bubmorexa LOK
ped " https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JUCCOIHAIIIH
14 [TousaTHE O TUAPOIN3E COJIEH bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O000111eHNEe U CUCTEMATU3 AL bu6nuorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubnmorera [TOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTpomabnas padora Ne2 o reme
17 «DNEKTPOIINTUYECKAS TUCCOIIAALINAS bubmiorexa LIOK
p ' https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIMU B PACTBOPAX)»
OO0111ast XapakTEPUCTHUKA TaJIOTEHOB.
18 XI/III;I/III/IT-IGCKI:/Ie CBI())fICTBa Ha IIpuUMepe bubmorexa TTOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopon. CosnsiHast KUCIOTA, bu6muoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOMCTBA, MOJIyYCHHE,
MIPUMEHEHUE

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

[TpakTrueckas padora Ne 2 1o Teme

bubnmoreka [IOK

20 «HOHY%HH? COHiIHOH KHCHOTEL, https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTBY
Brruncrienus no ypaBHeHUsIM

21 XUMHYECKHX peaI}(’II_)II/Iﬁ, €CJIU OJIUH U3 bubamorexa LOK

https://m.edsoo.ru/00ade488

pEareHToB J1aH B U30bITKE

99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHsle MOAU(UKALUN CEPBI.

93 Haxoxnenue cepel u €€ coeqMHEHU N bu6nuoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBoaopoji, CTpOEHHE, bu6nuoreka [IOK
buznyecKkrue 1 XUMHUIECKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTA,

25 q)meI[eCKHz u xmljnquKHe CBOICTBA, bubmiorexa LIOK

https://m.edsoo.ru/00adea28

IpUMEHEHHE
XUMHUECKUE PEaKIiH, JexkKallue B
OCHOBE IMPOMBIIIIEHHOT0 crocoba

26 MOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KalolIel cpeibl COeTMHEHUAMU
cepbl

97 Brruucienne MaccoBoO# 10X BEIXOa bu6nunorexa [JOK
IPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a

28 OO11ast XapakTepUCTHKA 3JIEMEHTOB bubmuoreka [IOK
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VA-rpynibl. A30T, pacipocTpaHeHUe
B Ipupo/e, Gpu3nveckue u
XUMHYECKHE CBONCTBA

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

AMMuak, ero ¢puznyeckue u

bubnmoreka [IOK

29 XUMUYECKHE CBOMCTBA, TTOYYECHUE U
> HOTYHE https://m.eds00.ru/00adf004
pUMEHEHHE
[TpakTrueckas padora Ne 3 o Teme
30 «[TonydyeHrne ammuaka, H3y4deHUE €ro bubmmorexa [JOK
Y S https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnmnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KAUYECTBE MUHEPATbHBIX
32 o0peHui. XMMHYECKOE bubmmorexa [JOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCTMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u
33 o (%) P Ad (b(b pa (V) bubmorexa [JOK
ocopHas kucnora, puznuecKue u
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJyUYeHHE
Hcnonb3oBanue Gocdatos B
34 Ka4eCcTBE MUHEPAIbHBIX YA00PECHHH. bu6muoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu 2 J;[ E)I/ISI/II')-IeCKII)/Ie U XUMHUYECKHE bubmmorexa LIOK
P P i https://m.edsoo.ru/00adfd9c
CBOICTBa
6 Oxkcuapl yraeposaa, ux Gpuzndeckue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYEeCKHEe TPOOIIEMBI,
CBSI3aHHBIE C OKcuIoM yrieponaa (IV)

37 VYronpHas KUCa0Ta U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006c¢
[Tpaktrueckas padora Ne 4 o Teme

38 "TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KadectBenHas peakius Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo0.ru/00ae054e
COCIMHEHUSIX yIepoa
. bubmuorexa [JOK
40 KpeMHuii 1 ero coequHEHUS
https://m.edso0.ru/00ae080a
[TpakTnueckas padora Ne 5. Pemienue

41 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«BaxkHeue HeMeTaIlIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KonTponbnas pabota Ne3 mo teme

. bubmorexa [JOK
42 «BaxkHelye HeMeTaJIbI U BX
https://m.edsoo0.ru/00ae0e18
COCIMHEHHUS
OO01mas xapakTepuCcTUKa XUMHUECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtanmnndeckas CBsI3b U bu6nuorexa [IOK
METaJUINYECKast KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaIOB
XHUMHUYECKHE CBOIICTBA METAILIIOB.

. bubmuorexa [JOK

44 DIEKTPOXUMUICCKUAN PSITT

HaIPsKEHUN METAJIOB

https://m.edsoo0.ru/00ael1156
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OO6mme crmocoOb! MOTYYeHUS
meTaiioB. CritaBel. Beraucnenus mo

bubmuorexa [JOK

45 i
YPABHCHIAM XUMUIHCCKHX PEAKIUH, https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
pUMECH
46 IToHsaTtue 0 KOPPO3UU METAIIIOB buGnnorexa LIOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47
Ienotrere metab https://m.edso0.ru/00ael14b?2
48 OKCHUJIbI U TUAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJIus https://m.edso0.ru/00ael14b?2
49 IllenoyHO3eMeIbHBIC METAILIBI — bubnuorexa [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefUHEHUA KaJIbIIHAS buGnnorexa LIOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALIIS
3HaHUU
59 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmmoteka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XKEcTKOCTDL BOJBI U METOILI €€ bubnmorexa [TOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
54 A
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubmumoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kegeso bubmuorexa [JOK

https://m.edsoo0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIE3a

bu6nuoreka [IOK

S (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTU3aIHS
3HAHUH
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmnoreka HOK
«Baxueimme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnmnoreka [JOK
COACPXKUT puMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BbIXO/1a IPOJYKTa
peakiuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHHUU
KonTposasnas pabora Ne4 o reme
62 «Baxxueime MeTauibl 1 UX
COETUHEHUS
63 BemecTBa 1 Marepuansl B bu6muoreka [IOK
IIOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubmmnoreka [JOK
OKpYKaIOIIE cpeasbl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHnu bubmumoreka [IOK
HKOJIOTMUYECKUX MTPOOIIeM https://m.edso0.ru/00ae4270
66 PesepsHslit ypok. O6006111€HNE U bubmumoreka [IOK
crucTemMaTu3alus 3HaHU1 https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHue u bubmuoreka [IOK
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CHCTEeMaTH3alus 3HaHUI

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

68 PesepBublit ypok. O6001meHue 1

CUCTeEMAaTHU3al U 3HaHUU

bu6nmorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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