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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1O XMMHHM Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNpHOl ~ IpOrpaMMbl  OCHOBHOI'O o011ero o0pa3oBaHus,
npencraBieHHbix B PI'OC OO0, a Takke Ha OCHOBe (enepaabHON pabouei
POrpaMMbl BOCITUTAHUS M C YYETOM KOHIICTIIIMM MPENOIaBaHUs YIeOHOTO
npeaMera  «XHMHS» B 00pa3oBaTeNbHBIX — opraHu3anusx Poccuiickoit
denepanumu.

[Iporpamma no xumuum Ha€T NpeACTaBICHHUE O LEAX, OOLIEH CTpaTeruu
oOydeHusi, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCA CPEACTBAMHU Y4eOHOTO
OpeIMeTa,  yCTAaHABIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJEp KaHHeE,
IPEeIyCMaTPUBAET PACIPENEIICHHE €ro MO KiaccaM M CTPYKTypHUpPOBaHHUE IO
pazieliaM M TeMaM MpPOTrpaMMbl MO XUMHUH, OMNPEACISET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEp KaHMS, PEKOMEHYEMYIO
MOCJIEI0BATEILHOCTh M3YYEHUS XUMHUHU C YUYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEMETHBIX CBA3€H, JIOTHUKM Yy4eOHOro Mpolecca, BO3PACTHBIX
0COOCHHOCTEM OOy4Yarolmuxcs, OINpeaeasieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUH K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a Tak:Ke TPeOOBaHUI
K pe3yibTaTaM OOy4YeHUs XUMHUU Ha YpPOBHE II€Jiell HM3yYeHUs MpeaMeTra u
OCHOBHBIX BHUJOB y4e€OHO-IIO3HABATEIbHON NEATENBHOCTH OO0YYaroIerocs o
OCBOEHHMIO Y4EOHOI0 COJAEPKAHMUS.

3HaHWE XWMUU CIY>KAT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJACTaBICHUN 0 MaTEPUAIBHOM €IMHCTBE MHPA, BAKHYIO
pOJIb UrparoT (HOpMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aUMOIPEBPAIICHUIX
HEPTUU U 00 HBOJIIOIIMHU BEIIECTB B MPHUPOE, O MyTAX PEIICHHS TII00ATBHBIX
po0IeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peaju3allMd  BO3MOXKHOCTEH U1 CaMOpPa3BUTUA U
dbopMHUpOBaHUA KYJIbTYpbl JHMYHOCTH, €€ oOmed u QyHKIHOHATBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ]] B (JOPMUPOBAHUE MBIIUJICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB HUX CaMOCTOSITENbHOM y4eOHOW NeATeIbHOCTH,
HKCIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMUT CO CIEeNU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJOCTHOTO B3IUIsiIa HA €IUHCTBO MPUPOALI M  YEJIIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
00yyUaroIMXcs;

CrocoOCTBYET (HOPMUPOBAHHIO 1IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEIOBEKYy, BHOCUT CBOM BKJIaa B
HKOJIOTUYECKOE 00pa3oBaHuE 00YyYaOIINXCS.

JlanHbIie HampaBiIeHUS B OOYYCHUH XUMHUH OOECTICUNBAIOTCS CHEIU(DUKOMN
colepKaHUsl y4yeOHOro IpeAMeTa, KOTOPBIA SBISIETCS  I€1arOrn4ecKu
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarie
€€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOI'O 001€ro oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOUIMMHCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSATUUA XUMHH,



OCHOB HEOPTraHUYECKOW XMMHHM U HEKOTOPBIX OT/AENIbHBIX 3HAUYUMBIX MOHSITUH
OPraHUYECKON XHMUHU.

CTtpykTypa coaep:KaHHs MPOrpaMMbl [0 XUMUU c(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzyueHuro. CouepKaHUe CKIIAJIbIBAETCS U3 CUCTEMBI
MNOHSATUA O XMMHUYECKOM D3JIEMEHTE U BEUIECTBE U CHUCTEMbl MOHSATUUA O
XUMHUECKON peakuud. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbI II0
OPUHIMIY [OCJIEI0BAaTEIbHOIO pPa3BUTUS 3HAHMI HAa OCHOBE TEOPETHYECKHUX
IPEICTAaBIEHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /. M. MenneneeBa kKak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— MpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pacCMaTPHUBAIOTCA HA OCHOBE SMIIUPUYECKU
NOJIYYEHHBIX W OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEI0BATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBIMOJHSASA (DYHKOUM  OOBSICHEHUS U
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIO
MPUMEHEHUS U TOJTYUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMHH CHOCOOCTBYeT (POPMHPOBAHUIO
IPEACTABICHAS O XUMHWYECKOW COCTABJIAIOIIEM HAay4HOM KAPTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOM MPUPOAbI, HEHHOCTHOIO OTHOIIECHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IO3HaHus B Hayke. M3yueHne XUMuu OpoucxXoauT ¢ IPUBICYEHUEM
3HAHUW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroUUid MUpy,
«bwuomnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy w3yueHWHM XUMHUU TPOUCXOTUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOM  HAyKM Kak 00JIacTU  COBPEMEHHOIO  €CTECTBO3HAHMS,
IPAKTUYECKON JIESITEIbHOCTH YEJOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB
MHUPOBOIl KyJbTYphl. 3ajada y4eOHOro MpeaMeTa COCTOUT B (HOPMHUPOBAHHH
CHUCTEMbl XMUMHUYECKUX 3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIICHH MHPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B IPUOOIIEHUN K HAyYHBIM METOJAM IMO3HAHUS MpU
U3YUYEHUH BEHIECTB M XUMHUYECKUX pEakiui, B (POPMHUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUW M HMX MNPUMEHEHUH B Yy4EeOHO-IO3HABATEIbHOU H
y4eOHO-HUCCIIEOBATENbCKON N1€ATEIbHOCTH, OCBOEHUM MpPaBHJI 0OE€30MacHOro
oOpalieHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHH Ha YpPOBHE OCHOBHOTO O0OIIero o0pa3oBaHUS
BaKHOE 3HAYEHUE MPUOOPENN TaKHUE LETH, KaK:

— (GOpMHpPOBAHNWE WHTEJUIEKTYaJIbHO DPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTENLHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHHsS Ha CHCTEeMAaTHYECKOE MPHOOIICHHE
oOyJaronmxcst K caMOCTOSITEIbHONW MO3HABATEIBHON NIEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

—  ofecrieyeHre  YCJOBHMi,  CIIOCOOCTBYIOIIMX  NPHOOPETEHHUIO
OOyJaronMMuUCsl  OMbITa  Pa3HOOOPA3HOW  JEATEIBHOCTH, TO3HAHUS U
CaMOITO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIINI), WMEIOIINX
YHUBEPCAIbHOE 3HAYEHHUE JIJISl PA3JIMYHBIX BUIOB ACSATEILHOCTH;

— ¢opmupoBanue o0MmEeH (QYHKIIMOHAILHOH H €CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSICHATh W OIICHUBATH SIBJICHHUS



OKPY’KaIOIIEer0 MUPA, WCTOIL3Ysl 3HAHUS M OIBIT, MOJYYCHHBIC MPU M3yUYCHUU
XUMUH, TMPUMEHATh UX TPHU PEIICHWH MPOOJIeM B TOBCEIHEBHOW JXKU3HU U
TPYZIOBOU EATEIIBHOCTH;

— (dopmupoBaHHe Yy OOYy4YaIOMUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS I[EHHOCTH XWMHYECKHX 3HAHWN HJis1 BBIPAOOTKH SKOJOTUYECKU
1eaeco00pa3HOro MOBEIECHHUS B OBITY U TPYAOBOW JIESITEIHHOCTH B ILEJISIX
COXPAaHEHHS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHUBAIUHA K OOYYECHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY Tpoduiisi ¥  HAmpaBIEHHOCTH
JAIbHENIIEro 00y4YeHusl.

OO6miee uyncno 4YacoB, OTBEACHHBIX IS HM3YyYCHHsS] XHMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTtaBisieT 136 yacoB: B 8 kinacce — 68 yacoB
(2 yaca B Henento), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEP XAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemectBa. du3nyeckue CBOMCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [IoHsITHE O MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CnocoObI pa3esieHus: CMeCceil.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 31€MEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xummueckas (opmyisa. BalleHTHOCTh aTOMOB XUMHUYECKHUX AJIIEMEHTOB.
3akOH TOCTOSTHCTBA cocTaBa BemiecTB. (OTHOcHUTENIbHAsi aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIsipHas Macca. MaccoBas 40J11 XMMUYECKOTO AJIEMEHTa
B COCJIMHEHHUH.

KomnuectBo BemecrBa. Mons. MonsipHas Macca. B3anmocBs3b
KOJIMYECTBA, MACChl M 4YHUCJIA CTPYKTYPHBIX €IUHMI] BeliecTBa. Pacuérel mo
dbopMyIamM XUMHYECKUX COCTMHCHUH.

du3nueckue M XUMUYECKUE SIBJICHUA. XUMHUUYECKas peakuus u e
NpU3HAKUA. 3aKOH COXPAHEHUSI MAacChl BEIIECTB. XHUMHUYECKHE YpaBHEHUS.
Knaccudukanus xuMmudeckux peakiuii (COeTMHEHNs, Pa3I0KCHUS, 3aMEIICHIS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYI0M, MpaBuiaMu pabOThl B TabopaTopun
U npuéMamMu oOpameHuss ¢ Ja00paTOPHBIM OOOpPYJOBaHUEM, H3YyYCHHE U
omucaHue (PU3MYECKUX CBOWCTB 0Opa3lOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoieHne (pU3nYecKuX (TUTaBJICHUE BOCKA, TasSHUE JIbJIa, pACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJECHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUU,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJECHCTBHE MeJla € KHUCIOTOM)
SIBJICHUW, HAOJIOJACHUE M ONUCAHWE MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX
peakiuii (pa3noKeHue caxapa, B3auMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xene3a ¢ pactBopom coiu meau (II), n3yuenne cnocoOoB pa3aeieHusI CMECei: ¢
MOMOIIFI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  TUCTUIUISAIINS,
xpoMarorpadus, MPOBEACHHE OYUCTKA MOBAPCHHOW COJIM, HAONIOACHUE W
OMHUCAaHUE PE3yJbTATOB MPOBEJACHUSI OMNbITA, WLUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUSI MacChl, CO3/IaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:kHeiilne npeacTaBUTe/ M HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopos — 3ieMeHT U nmpocToe
BemecTBO. HaxoxmeHnue kucimopoaa B mpupoze, GU3UYECKHe M XUMUYECKUE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucmopona. CrocoOb!
MOJIYYCHHSI KHUCJIOpoAa B JabopaTOpuud W TPOMBIILIEHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H — auioTponHas MoaupuKalus KUCIOpOoIa.

TernoBoit 3hPexT XUMUIECKON PEeaKIui, TEPMOXUMUYECKUE YPAaBHCHUS,
9K30- M AHJOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(ekTa, pa3pylieHnue 030HOBOTO CIIOSL.

Bopopon — smemeHT m mpocrtoe BemecTBo. Haxoxaenwe Bomopona B
npupoae, ¢GU3NYECKHEe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucinotsl u comnu.

Monsipabiil 00bEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOWCTBa BOJbL. Boma kak pacTtBopuTesib. PacTBOpBHI.
HacelllieHHbIe U HEHACHIIIEHHBIE PacTBOPHI. PacTBOPUMOCThH BEIIECTB B BOJIE.



MaccoBas nmons BemiecTsa B pacTBOpe. XHWMHMYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B MpHUpOJE U B KU3HU yenoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arps3HEeHNE NPUPOJHBIX BoJI. OXpaHa U OUUCTKA MPUPOAHBIX
BOJL.

Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kitaccudukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{QOTEepHbIE) U
HeconeoOpasyronme. Homenknatypa okcuaoB. PuU3MUECKUE U XUMHYECKHE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukamusi OCHOBaHMIA: METOYM M HEPACTBOPUMBIC
ocHoBaHus. Homenknarypa ocHoBaHuN. PU3NYECKHE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkuciaor. Homenknarypa kucnot. ®Ousnueckue
Y XUMHYECKHE CBOMCTBAa KUCIOT. Pan aktuBHOCcTHM MetaimnoB H. H. bekerosa.
[Tonydenue KuCIoOT.

Comu. Homenknatypa coseil. ®Pu3nMdecKue U XUMHUYECKHE CBONCTBA
conen. [lomyuenue coiei.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPENEICHUE COACPKAHUSA KHCIOpOJa B  BO3IYyXE,
MOJIy4YeHUEe, CcOoOMpaHue, pacrno3HABAaHWE M H3YUYCHUE CBOWCTB KHUCIOPOJA,
HaONIOJICHHE  B3aWMOJICMCTBUS  BEHIECTB C  KHUCJIOPOAOM H  YCIOBHUS
BO3HMKHOBEHUSI W IIpPEKpalleHus TopeHus (1okapa), O3HAKOMIIEHHE C
oOpasllaMu OKCHJIOB W OINMCAaHWE WX CBOWCTB, TIOJyYECHHE, COOMpaHHE,
pacro3HaBaHWE€ U H3YyYEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOJICHCTBHE
BoJI0poJa ¢ okcuaoM Meau (I11) (Bo3MOkKHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HAOJIfOIeHNEe 00pasloB BEIMIECTB KOJMMYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOCHHOCTEM PacTBOPEHHsI BEIIECTB C Pa3IMYHOA PACTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJEH PaCTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI C METa/NIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), UCCIEAOBAHUE O0OpPa3LOB
HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOJIOACHUE W3MEHEHUS
OKpacKM WHJMKATOpPOB B pacTBOpax KHUCIOT U IIENOoYeil, Uu3y4YeHUe
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT €
METAJUIAMU, PEAKLNI HEUTpaAIU3ally, ITOJTy4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOTO MeETajyla JpPyTMM W3 pPacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANBHBIX 337a4 M0 TeMme «BaxHeline Kiacchl HEOPraHUYECKHUX
COCAUHEHUI.

Iepuognuecknit 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHUX
jemeHTOB JI. . MenneneeBa. CTtpoeHue aroMoB. XUMH4YeCKasi CBS3b.
OxkucINTEeTbHO-BOCCTAHOBUTEIbHBbIE PeaAKIIUU

[TepBbie MOMBITKU KiIacCU(PUKAIMA XUMHUYECKUX 3JeMeHTOB. [loHsitue o
rpyImnax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U MICJIOYHO3EMENIbHBIE METAJLIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pazyroT amdoTrepHbIe
OKCH/JIbI U TUAPOKCHIBL.

[Tepunonnueckuit 3akoH. [leproanueckas cuCTEMa XUMAYECKUX 3JIEMEHTOB
J. W. MenneneeBa. KoporkomepuogHas # JIMHHONEPUOAHAA (HOPMBI
[lepuoanueckoit cucrtembl xumuudeckux osiemeHtoB J[. . MeHnnaeneena.
[lepuonsl u rpynnbl. OU3HMYECKUN CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
nepuojia v rpymnibl JIeMEeHTa.

Crpoenue artomoB. CocTaB aTOMHBIX sijep. WM30Tombl. DIEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMUYECKHUX IJIEMEHTOB



[Tepnognueckon cucremsl J[. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
AJIEMEHTA 10 ero noyioxkeHuro B [lepunonnueckoii cucreme 1. 1. Menaeneesa.
3aKOHOMEPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAININYECKUX CBOMCTB IO IPYMIIaM U IEPUOJAM.
3nauenue llepuogmyeckoro 3akoHa wu Ilepuonnueckoil  cHCTEMBI
XUMHYECKUX DJIEMEHTOB U1 Pa3BUTHUS Hayky U npaktuku. /. 1. Mennenees —
YYEHBIN U TPAXKJAHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojisipHas YW HEMOJIIPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHd. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKLIUU.
[Ipoueccsl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHA LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, NPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropeHue, peakiuy pa3aoKeHUsl, COEAUHEHUS).

Mesxcnpeomemunie cea3u

Peanuzanms mMeXnpeaMeTHbIX CBs3€l MPU M3YYEHHM XMMHH B 8 Kilacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK M TMOHATHW, SBISIIOIIMXCA CUCTEMHBIMU JUIA OTAEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAay4YHble TMOHATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuuKauus, MEePUOJAUYHOCTD,
HaA0JII0ICHNE, SKCIIEPUMEHT, MOACIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMBl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPHUYECKU 3apsil, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, ra3, (U3NYECKUE BEITUYMHBI,
€IMHMIIBI U3MEPEHHUSI, KOCMOC, TUTAHETHI, 3B€3b1, CONHILE.

buonorus: gorocunres, apixanue, buocdepa.

I'eorpadus: armochepa, rumpocdepa, MuHEpasabl, TOPHBIE IOPOIH,
N10JIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHMYeECKasi peaKkIHs

[lepnoanueckuii 3akoH. [lepuoguyueckass cucteMa XUMHUYECKHUX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalaMs, KalblUusid H HX
COCAVMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM 3JJIEMEHTOB B llepmoamueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BemecTBa: BUAbl XUMHUYECKOW CBSA3M. THIBI KPUCTATNIMYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAUINYECKON PEIIETKH
¥ BHJa XUMHYECKOU CBA3U.

Knaccupukanms u  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XVWMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3JIMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHNI, TECHETHUECKAas CBSA3b HEOPIraHMYECKUX BEILIECTB.

Knaccudukanus XUMHUECKUX pPEaKIMi MO Pa3IuYHbIM IpU3HAKaM (10
YHCIy U COCTAaBY YYacTBYIOIIMX B PEAKLMHU BEIIECTB, MO TEIUNIOBOMY 3 (eKTy,
0 H3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKUX  DJIEMEHTOB, IO
00paTUMOCTH, TIO YYaCTHUIO KaTaliu3aTopa). IJK30- U IHAOTEPMHUECKHUE
peakLMH, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsatue o ckopocTu xumuyecko peakiuu. [lonstue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XUMHUYECKHX peakuusx. IloHsTME O TOMOreHHBIX U



reTeporeHHbix peakuusx. [lonstue o karanuze. lloHsiTHe O XUMUYECKOM
paBHOBecuU. DakKTOpBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW pPEakluu Hu
MOJIOKEHHE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIC  PEAKIIUU, JJICKTPOHHBIN  OayiaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTENbHON  peaknuu. CocTaBieHUE  ypaBHEHUM
OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C UCIOJIb30BAHUEM METOJIa
AJIIEKTPOHHOTO OanaHca.

Teopust ~ 3JIEKTPOJUTUYECKON  JTUCCOUMALMU.  ODJEKTPOJUTHI U
HEeAIeKTponuThl. KaTuoHbI, aHMOHBI. MeXaHU3M AMCCOIMAIMUA BEIIECTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOU cBsizU. CreneHb auccouuanuu. CuiibHbIE U
ci1a0ble AIEKTPOIIUTHIL.

Peakimuu wmoHHOr0 OOMEHa. YCIOBHS TPOTEKAHWS PEAKIUHA HOHHOTO
oOMeHa, MOJIHBIE M COKpall€¢HHbIE HOHHBIC ypaBHEHHs peakuuid. CBoiicTBa
KHCJIOT, OCHOBaHHMM U COJIel B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON
nucconuannu. KadecTBeHHbIE peakuu Ha MOHBL. [IoHATHE O THAPOIH3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJIECNSAMHU KPUCTAINIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(xmopuma HaTpuisl), HCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU
peaknmue  OT  BO3JCWUCTBUS  PA3IMYHBIX  (AKTOPOB,  HCCICIOBAHUE
IIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MpPOLECCa JUCCOLUMALUU KHUCIOT,
IEeJIOYEH U coJieil (BO3MOKHO HCIIOIb30BaHHUE BUJIE0 MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKKA MPOTEKAHUS PEAKIIUi MOHHOTO 0OMEHa
(oOpa3oBanme ocajaka, BBIACICHHE Ta3a, oOO0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHA
(ropenue, peakuuu pa3noKeHus, COCIMHEHUA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IOMOIIbI0O KAUYECTBEHHBIX pPEaKIMil Ha HMOHBI,
pelIeHre SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJuibl U MX COeIMHEHUS

OO6mrast xapakTepucThKa TaloreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe cTerneHu okucieHus. CTpoeHue U Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpPUMEpE XJopa
(B3aMO/ICIICTBHE C MeETallylaMU, HEMETa/llaMH, IiesoyaMu). XJIIOPOBOAOPO.
ConsiHast KUCIO0Ta, XUMUYECKUE CBOMCTBA, MOTYUYEHHE, IPUMEHEHUE. [leiicTBue
XJIOpa U XJIOPOBOJIOPOAA HA OPraHU3M 4YEJIOBEKa. BakHEWIIHe XJIOpUAbl U UX
HAXO0XKJEHUE B IPUPOJE.

Obmas  xapakrtepuctuka s1eMeHToB  VIA-rpymnmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeneHn okucieHus. CTpoenne u Gpuznyeckue
CBOMCTBAa MPOCTHIX BEHIECTB — KUCIOpPOJa U Cephbl. AJIOTPOIHbIC
MoM(UKAIIMK KUCIOPOAa U cepbl. XUMHUUECKHe CBOMCTBa cepbl. CepoBOAOPOI,
cTpoeHue, (U3MYECKHE U XUMUYECKHe cBoucTBa. OKcuAbl Cepbl  Kak
MPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa, (U3UYECKUE W
XUMHUYECKUE CBOMCTBa (OOIIME Kak MpeACTaBUTENs Kilacca KUCIOT H
crennduyeckue). XUMUYECKUE PEAKIIUY, JIeKalllie B OCHOBE IMPOMBIIIJIEHHOTO
cnocoba mnosyyeHus: cepHoil kucnoTel. [Ipumenenne cepHoil kuciotel. Coin
CepHOIl KHCJIOTBI, Ka9eCTBEHHAs peakius Ha cyiabdar-noH. Haxoxaenue cepsl
U €€ COEUHEHUN B NpHUpoJe. XUMUUYECKOE 3arpsi3HEHHE OKPYXKAIOLEH cpeibl
COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIU, 3arPA3HEHUE BO3/1yXa U BOJAOEMOB),
CIIOCOOBI €ro MPEI0TBPALICHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymimbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHCIECHHA. A30T, pacnpoCTpaHEHHE B



npupojie, hpusnueckue U XuMuieckue cporctsa. KpyroBopot azora B mpupoze.
AMMHaK, ero pu3nyecKkne U XUMHIECKHUE CBOMCTBA, OJIyYCHUE U TPUMEHEHUE.
Conu aMmoHMS, UX (PU3MUECKHE M XUMHUYECKHUE CBOWCTBA, MPUMEHEHUE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHS. A30THas KHUCIOTa, €€ MOJIyYeHHE,
dbus3nueckue W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KHCIIOT M crneuuduueckue). Vcnoap30BaHre HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX yA0OpeHU. XUMUYECKOE 3arpsi3HEHUE OKpYKarouen
Cpelbl COEANHEHUSAMU a30Ta (KUCIOTHBIE TOK/IH, 3arPA3HEHUE BO3/1yXa, TOYBBI
u BonoémoB). Docdop, amnorponHsie Moaudukauu docdopa, Gusnveckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas KucioTa,
dusnyeckue U XUMUYECKUE CBOMCTBA, mosydeHue. McnonszoBanue ¢pocdaros B
KauyeCTBE MUHEPAIbHBIX yI00PEHHIA.

OO6mrast  xapaktepuctuka odyneMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHUS. YTJIEpOJ, aJFIOTPOIHbIE
MoIu(pUKAIMK, PACHPOCTPaHEHHWE B MpHPOJAE, (PUIUUECKHE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopor yriepoaa B nmpupoae. OKcuabl yriepoaa,
uX (QU3NYECKne W XUMUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIC OPTaHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a riao0ampbHOrO MNOTEIUIEHUS KIMMATa, MAapHUKOBBII
3pdekt. YrompHas KuUCIOTa M €€ CONMu, UX (PUINYECKUE M XUMHUYECKHE
CBOICTBa, MOJy4YeHHe U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUSIX yIyiepoaa (METaH, 3TaH, 3TWJIEH, aleTHJIEH, 3TaHOJ, TJIULEPHH,
yKCycHast kuciota). llpupogHble HCTOYHUKHM  YIIIEBOAOPOAOB  (YroJib,
IPUPOJIHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U IPOMBINLIEHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaX,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HMU 4YesoBeKa. MarepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHH.

Kpemunii, ero ¢usmdeckue W XUMHUYECKHE CBOWCTBA, TOJIYyYCHHE W
npumenenue. CoenuHeHusl KpeMHus B mpupoje. OOmme mpenctaBieHus 00
okcujie kpeMuus (IV) u kxpemHueBoi kuciore. CUIIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBINLUICHHOCTH. BaxxHelilne CTpOUTEIbHbIE MAaTepUalbl: KEpaMHKa,
CTEKJI0, IIEMEHT, OeTOH, Kene300eToH. [Ipo0aemMbr 6€3011acHOTO UCTIOTh30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3yuyeHHE OOpa3lO0B HEOPraHMYECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTHI, IPOBEJICHUE KAU€CTBEHHBIX PEAKIIUI HA XJIOPUJI-UOHBI U HAOIIOJIEHUE
MPU3HAKOB MX MPOTEKAHUsS, OMBITHI, OTpa)xarone GU3NIeCKue U XUMUIECKUE
CBOMCTBA TA&JIOr€HOB M WX COEIWHEHHHA (BO3MOYKHO HCHOJb30BAHHE
BUJICOMATEPHUATIOB), O3HAKOMJICHHE C 00pa3lamMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COEOUHEHUSIMH (BO3MOXKHO
UCTIOJb30BAaHUE BHUAECOMATEpUajoB), HaOMIOJeHHE TMpoluecca OOyTIUBaHUS
caxapa IIOJ JCMCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTBHI, W3Y4YCHHE
XUMUYECKUX CBOMCTB  pa30aBIICHHOW CEPHOM  KHUCIOTHI, MPOBEACHHUE
KaueCTBCHHOW peakiud Ha CyabpaT-uOH W HaOMIoACHUE TMpu3HaKa ef
IPOTEKaHMs, O3HaKOMJIEHHE ¢ (PM3MYECKUMU CBOWCTBaMH a3oTa, pochopa n nx
COETUHEHUN (BO3MOXXHO HCIOJB30BaHUE BHUACOMATEpUaOB), oOpa3laMu
a30THBIX U (OCPOPHBIX yIOOpEHHUIA, TOTyICHHE, COONpaHne, paclio3HABaHUE U
U3Y4YEHUE CBOICTB aMMHUaKa, MPOBEIAEHUE KaYECTBEHHBIX pEAKLHM HAa HOH



aMmMoHUST W ¢ochaT-MOH U U3YYEHHUE TPHU3HAKOB WX NPOTEKAHWUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJb30BAaHUE BUCOMATEPUATIOB), HU3YUECHHUE MOJCIECH KpPUCTALITUYECKUX
pemérok ammasa, Tpadura, ¢dyIiepeHa, O3HAKOMIICHHE C TIPOIECCOM
azCcopOIMM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
POTHBOTa3a, MOJydYeHHe, COOMpAaHHE, PACIIO3HABAHWUE W HM3YYCHHE CBOMWCTB
VTIEKUCIIOTO Ta3a, MPOBEJACHUE KAYeCTBEHHBIX pEAKIMid Ha KapOoOHAT W
CUJIMKAaT-HOHBbl W W3yYEHUE MNPU3HAKOB HUX IMPOTECKAHHS, O3HAKOMIIEHUE C
MPOAYKIMEN CUIMKATHOM NPOMBIIUIEHHOCTH, PENIEHHE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMEeTalluIbl U UX COSIUHEHUSD.

MeTaJibl U MX COeIMHEHUS

OOmiasi xapakTepuUCTHKAa XUMHUYECKHX BJEMEHTOB — METaUIOB Ha
OCHOBAHUWH UX IOJ0XKEHUS B [lepronueckon cucteMe XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. MeTtammnyeckas
CBSI3b M METAJUIMYECKas KPUCTAJUITMYECKasi PelI€TKa. DICKTPOXUMUUECKUN Pl
HanpspKEHUM MeTauioB. PU3MYECKMEe M XUMHYECKHE CBOWMCTBA METAJUIOB.
OO6mue cnocoObl ToyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaJUIOB,
OCHOBHBIE CIIOCOOBI 3alIUThl MX OT Koppo3uu. CriaBbl (CTadb, YYryH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITINICHHOCTH.

[llemoynpie  Metayuibl:  nosiokeHne B llepuogmueckon  cucreme
xuMmudeckux aneMeHToB /. 1. Menneneesa, CTpoeHME UX aTOMOB, HAX0XKIECHUE
B npupojsie. Ouznueckue M XHUMHUYECKHE CBOWCTBA (Ha MpPUMEpPE HATpUd U
kanust). Okcuabl U THAPOKCHABI HATpust W Kanus. [IpuMeHeHue Ieno4YHbIX
METAJUIOB U UX COEAUHECHUM.

[[lenouyHO3€MENBHBIE METAJUIBI MAarHuid W KaJIbIUW: IMOJOXEHHUE B
[lepuoanueckot cucreMe xumuueckux d3mneMeHToB J[. WM. MeHneneena,
CTPOEHHE HUX ATOMOB, HAXOXJICHHUE B mNpupoje. PHU3NUECKHE U XUMUYECKHE
CBOMCTBAa MarHus W Kaibllds. BakHeline coeauHEeHHs Kaiablius (OKCH,
TUAPOKCH]I, COIHN). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomMuHAN: noJIokeHne B llepuonnueckom cucTeME  XMMHMYECKHX
anemeHToB JI. M. MeHnneneeBa, cTpoeHHe aroma, HAXOXAECHUE B MPUPOJE.
dusnyeckne W XUMHYECKHE CBOWCTBA aIOMUHUS. AMQOTEpHBIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kene3o: nonoxenne B lleproanueckon cUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, ctpoeHne atoma, HaxoxaeHue B npupone. dusnueckue u
XUMHYECKUEe CBOMCTBA xene3a. Okcuabl, ruipokcusibl u conu xenesa (1) u
xenesa (III), ux cocta, cBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O00Opa3laMu META/NIOB U CIUIABOB, UX (HU3UIECKUMU
CBOMCTBaMH, HW3YYEHHE PpE3yJbTATOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHAA
KaJIbIIUS U HATpUs C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJI€3a B KUCIOPOJIE
(BO3MOXKHO UCIIOJB30BAaHUE BHJICOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KAQUEeCTBEHHBIX PEAKI[MI HA MOHBI: MATHUS, KaJIbLIKs, aJJFOMUHHNS, IUHKA, KEJIe3a
(I) u xenesza (IlI), menu (II), HaOmromeHWe U oONHCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpUs, Kaaus M Kaiublus (BO3MOXHO
UCIIOIb30BaHUE BHUAEOMATEPHUAIOB), HCCieAoBaHUE aM(pOTEPHBIX CBOMICTB
TUIPOKCUAA ATIOMUHHS U THAPOKCUAA LUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenmme MeTauibl U UX COCAUHECHUS.

XuMus M OKpYKA0LIAA cpeaa



BemecTBa n Marepuainbl B MOBCEJHEBHOW XM3HU 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BAHUE BEILIECTB U XUMHUYECKHUX peakuuil B ObITy. IlepBas momoiup npu
XUMUYECKUX 0KOTax U OTPaBICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl (MpeaenbHas JOMyCTUMAast
KOHIIEHTpamusi Bemiect, painee — [IJIK). Ponp xumMum B pernieHuun
IKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHre o0pa3oB MaTePHANIOB (CTEKIIO, CIUIABBbl METAIIJIOB, MTOJIUMEPHbBIE
MaTepHaIbl).

Meosicnpedmemmnuie ceasu

Peasmszanust mexnpeaMeTHbIX CBA3EH NPU M3YyYEHMM XMMUU B 9 Kiacce
OCYLIECTBJISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TMOHATHW, SBISIOIIMXCA CUCTEMHBIMU JUIA OTAEJbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, KIacCupUKalusi, MNEePUOIUYHOCTb, HAONIIOJCHNUE,
JKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJEIb, SIBJECHUE, MMAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMBI, PaJUOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JUDJICKTPUKH, (DOTOIEMEHT, BEMIECTBO, TENO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, a3, pacTBOpP, PacTBOPUMOCTb,
KPUCTAJUINYECKAs] pElIETKA, CIUIaBbl, (U3UYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEPEHHUs, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, Onocdepa, IKocucTeMa, MUHEpaIbHbIE
yA00pEeHMsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BELLIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MuHEpaabl, TOPHBIE MOPOIH,
II0JIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOECHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMs JTOCTHTAIOTCA B XoJe¢ OOy4eHHs XUMHH B €IMHCTBE y4eOHOU U
BOCIIUTATENIbHOW  JIEATEIbHOCTH B COOTBETCTBUH C  TPaJULUOHHBIMU
POCCUICKAMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MPaBHJIaMU U HOPMAaMH MOBEJIEHHUS U CIOCOOCTBYIOT
poLeccaM CaMOINO3HaHUA, CAMOPA3BUTHSA U COLUATM3ALUN O0yYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAaUUd U
pacIIMpEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LHEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, NOHMMAaHUS 3HAYEHUS XUMHYECKOU
HAYKH B KU3HU COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BJIaJETh JOCTOBEPHOM
uH(popmaein o0 MepeAoBbIX JOCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOM H
OTEUECTBEHHONW XUMHUH, 3aUHTEPECOBAHHOCTH B HAyYHbIX 3HAaHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEICTAaBICHUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO IMO0JIE3HOM, y4eOHOMCCIIEIOBATENBCKOM, TBOPUYECKOM M JPYrUX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JEATEIbHOCTH
IIPY BBINIOJHEHNUN YYEOHBIX, NO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUH XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JaHUM  y4YE€OHBIX  MPOEKTOB,  CTPEMJIEHHS K
B3aMMONIOHUMAHHWIO ¥  B3aUMOIIOMOIIM B  TPOIECCE€ OTOW  ydeOHOM
NEeATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHWE M MOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULNN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33pPEHYECKUE MPEACTABICHHUS O BEIIECTBE U XUMUYECKON PEAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW U COCTaBIIAIOIIME
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPA, IPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOAIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHbIE MOTHBBI, HallpaBJICHHbIE HA MOJIYYEHHE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAUMBbIE JUIsI OOBSICHEHHsS] HAOII0JaeMBbIX IPOLECCOB H
SBJICHUH, MO3HABATEIbHON, MH()OPMALIMOHHOW U YUTATENbCKON KYJIBTYpHI, B
TOM 4YHCIIE HaBBIKOB CaMOCTOSITENIbHON paboThl € Y4eOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JIUTEpPATypoOil, JOCTYIHBIMHM  TEXHUYECKUMHU  CpPEICTBAMH
MH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTepec K OOyYeHHI0 W TO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEN0BATEIbCKOU
NEeSATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHSI OOy4EHHUS B
JlanbHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
310pOBbIO, YCTAHOBKU HA 3J0POBBII 00pa3 jKU3HU, OCO3HAHUE IMOCIIEICTBUNA U
HEMpUATHE BPEAHBIX TNPUBBIYEK (YMOTPEOJIEHUSI aJKOTOJs, HAPKOTHKOB,



KypeHHs), HEOOXOAUMOCTH COOJIIOACHHUS MpPaBWI  O€30MaCHOCTH  MpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pPEaIbHOM KU3HU;

5) TpyA0BOI0 BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY M3Y4YeHHIO Mpodeccuil U TpyJa pa3indHOTrO
poJia, YBaXKEHUE K TPYy U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XUMHH, OCO3HAHHBIM BHIOOD
WHINBUIYATbHOH  TPAeKTOPHH TPOJOJDKEHHUS 00pa3oBaHUS ¢ Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoW NpohecCHOHATBHOW IEATENHPHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHI, FOTOBHOCTH aJalTHPOBAThCA B MPOPECCHOHATBHOU
cpene;

6) 3K0J10r14eCKOro BOCIMTAHMS

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOILIEHHE K MPHUPOAE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHUMAHUE HEHHOCTH 3I0POBOIO
u Oe3zomacHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3znyecKOMy U MCUXUYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBui 0O€30MacHOr0 TMOBEAEHUS MpH padoTe C BEUIECTBAMH, a TaKXe B
CUTYALMX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble PU U3YYEHUU XUMUH, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXaWIIEeW NPUPOJHOM Cpenou, i
NOBBIIIEHNS YPOBHSA 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 53KOJOTHYECKHX MpoOJeM U MyTed WX peUIeHHs] MOCPEICTBOM
METOJIOB XMMUH, 3KOJOTHYECKOIO0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCA UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIbHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHPOBO33pPEHHsSI OOIICHAYYHbIE MOHSATHS (3aKOH, TEOopHs,
OPUHIMN, THUMoTe3a, (akT, CHCTeMa, TMPOIECC, IKCIEPUMEHT W JApYyroe.),
KOTOpBIE HCIIOJNB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M
NO3BOJIIIOT HAa OCHOBE 3HAaHMW M3 OTUX MpeaMeToB  (HopMHupoBaTh
IPEICTAaBICHHE O LEJOCTHOM HAy4yHOH KapTHHE MHpA, M YHUBEpCAJIbHbIE
y4yeOHble JaelcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE, PErYJSTUBHBIE),
KOTOpbIE O0ecrneunBaoT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIHHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble 1ornueckue AecTBUs:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHHH
3HAHWI: paCKphIBaTh CMBICI XUMHYECKUX HMOHIATHI (BBIIEIATh UX XapaKTEepHbIC
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHATUSAMH), HCIIOIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAETIbHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHHUS
U KpUTEpPHUH U1 KIACCU(PUKAIUU XUMHUYECKHMX BEHIECTB U XHUMHUYECKUX
peaklMii, YyCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIYy OOBEKTaMHU
U3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AaHAJIOTHUH), AEJIaTh BBIBOJBI U 3AKIIOUECHMUS;

YMEHUE MPUMEHATh B IMPOLECCE IO3HAHMS MOHATHA (TPEIMETHBIE H
METanpeMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCHOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHBIE
NPEICTaBICHUS — XUMUYECKUN 3HAK (CUMBOJ JIEMEHTa), XUMHUYecKas popmyia
U ypaBHEHHE XUMHYECKON pEaKkluu — IMPHU PEUIeHHH Y4eOHO-TI03HABATEIbHBIX
3aja4, C y4ETOM OSTUX MOJEIBHBIX MPEJICTAaBICHUN  BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPHU3HAKU HU3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M XHMHYECKUX PEAKIUd, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CICJCTBEHHbIE CBSI3M W NPOTHUBOPEUUS] B
M3Yy4aeMbIX IIpolieccax U sIBICHUSIX.

ba3oBble ucciaenoBareJbCcKie AeHCTBHA:

YMEHHE MCIO0JIb30BAaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAueCTBE OCHOBBI JUIsi (POPMHUPOBAHUSI TUIOTE3bI IO
MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpPUOOPETEHNE OMbITa MO TUTAHUPOBAHUIO, OPTAHU3AIMH W TPOBEICHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBAThH €0 pe3yibTar, (opMyIupoBaTh 0000IIEHUS
U BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIEI0BaHUs, COCTABISATh
OTUYET O MPOJICJIAaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAJTU3UPOBATH W WHTEPHPETUPOBATH WH(OOPMAIUIO
pasNUYHBIX BUAOB U (GOPM TIPEACTABICHHS, TMOIYYaeMYK) W3 Pa3HBIX
VMCTOYHUKOB (HAYYHO-TIOMYJIIPHASl JIMTEpAaTypa XUMHUYECKOTO COJIepKaHMUs,
CIIpaBOYHBbIE mocoOus, pecypchl VHTepHETa), KPUTUYECKH OLICHUBATH
IPOTHUBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIE METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpE
MH(pOpMALIMM U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOJUMBIX ISl BBIIOTHEHUS
y4eOHBIX U MMO3HABATEIbHBIX 3aJ1a4 OMPEACIEHHOTO TUIA, TPUOOPETEHHUE OMbITA
B 00J1aCTH HMCIMOJIb30BaHUSA MH(GOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJIbTYpOH aKTUBHOIO UCIIOIb30BAHUSI PA3JIMYHBIX [MOMCKOBBIX
CHUCTEM, CaMOCTOSITEILHO BBIOMPATh ONTUMAILHYIO (OPMY NPEICTABICHUS
uH(pOpMalIMK YW WILTIOCTPUPOBATH PEIIaEMbIE 3aJa4yll HECI0KHBIMU CXEMaMH,
TuarpaMMaMi, IpyrumMu opmMamu rpaduki ¥ iX KOMOWHAIASMU,

YMEHUE UCIOJIb30BaTh W AHAJIM3UPOBaTh B IIpoliecce YYEOHOUW U
UCCJIEI0BATEIbCKON NEeATEeNbHOCTU uH(opMaIuio 0 BIIUSIHUU
MPOMBIIIJIEHHOCTH, CEJIbCKOrO0 XO34MCTBA M TPAHCIOpPTAa HA COCTOSHUE
OKpY>KaroIllen MPUPOAHOU CPEIbI.

KoMMyHUKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBUS:

yMEHHUs 3a7aBaTh BOIPOCHl (B XoJe auaiora U (WiM) JUCKYCCUH) IO
CYWIECTBY 0OCyXkmaeMoil Tembl, (OPMYyJIUPOBATh CBOU  MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEAJIOKEHHON 3aa4H;

YMEHHUSI TPEACTABIATh I[OJIYYEHHbIE PpE3yJibTaThl IO3HABATEIbLHOM
NEATeNIbHOCTY B YCTHBIX M MHCHbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIepuMeHTa (1abopaTopHOro
OTIbITa, J1a00PaTOPHOI PabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
MPOEKTA);

yMEHHSI Y4e€OHOro COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  HCCIENOBATENbCKON  JEATEIbHOCTH TMPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3uiuii  (oOCyXnmeHus, OOMEH MHEHHSMH, «MO3TOBBIE  IITYPMBD»,
KOOPAWHAIMA COBMECTHBIX JCHCTBH, OINpeNeNeHUue KPUTEPUEB MO OLICHKE
KAaueCcTBa BHITIOJTHEHHON pabOTHI U APyrue).

PeryisiTuBHBIC YHUBEPCAJbHbIE YUYeOHbIE JefiCTBUA:

YMEHHE CaMOCTOSITENIbHO OMNpPEEsATh LEIU JEATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATH, KOHTPOJIUPOBATh U MIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENHHOCTD, BRIOMpaTh Hanboee 3pGeKTUBHBIC CIIOCOOBI pereHusT Y4eOHbBIX
U TO3HABaTENbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABJISATh WIIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM AEHUCTBUUA NPU BBINOJHEHUU 33JaHUN C YYETOM



TIOJTYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asiBJICHHOM L€, YMEHHE
WCIIOJIb30BAaTh W AHAJIM3UPOBATh KOHTEKCTBI, NpPEJIaraéMbleé B YCJIOBUH
3a1aHUM.

HPEJMETHBIE PE3YJIBTATDBI

B cocraBe npenMeTHBIX pE3yJbTAaTOB IO OCBOECHHUIO OO0SA3aTEIBHOIO

coJiepKaHMs, YCTAHOBIEHHOTO JaHHOUW (enepasbHON pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOUIMMUCS HAyYHbIE 3HAHUS, YMEHHSI M CIIOCOOBI
NeNcTBUN, crenuduueckue g MpeAMETHOW o0macth  «XUMHS, BHIIBI
JNEATEbHOCTH IO IOJYYEHHK) HOBOIO 3HAHUS, €ro HHTEPHPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHuy oOydeHuss B 8 Kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(POPMHPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUM:

* PACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MTOHATUH: aTOM, MOJIEKYJIA,
XUMHYECKUHN DJIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJAHOPOJIHAS), BAJIECHTHOCTh, OTHOCUTENIbHAS ATOMHAs
U MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJSpHAs
Macca, MaccoBas JOJ1 XHMMHYECKOIO JJIEMEHTA B COCAUHEHUH,
MOJIIDHBII ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMAYECKasl PEAKLIHS,
KJIacCU(UKALMs peakUnid: peakliMi COEUHEHUS, PEAKLUU PA3I0KEHNUS,
peakuuy 3aMElIeHMs, peakluu OOMEHa, 3K30- U SHIAOTEPMUYECKHE
peaxIum, TEeIoBoi 3(eKT peakiuu, SAPO aToMa, SMEKTPOHHBIN ClIon
aToMa, aTOMHasg oOpOuTanb, paguyc aromMa, XHUMHUYECKas CBS3b,
MOJSIPHAsT W HENOJIIpHAs KOBAJIEHTHAS CBA3b, MOHHAS CBS3b, HOH,
KAaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJsS BellecTBa (MPOLEHTHas
KOHLIEHTpAaIMsl) B paCTBOPE;

* WUIKOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX IMOHSITUUA H
MIPUMEHSATH THU MTOHATHUS IPHU ONIMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

* WCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIU;

e ONpENeNnsiTh BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, CTENEHb OKHUCIECHHS D3JIEMEHTOB B  OHMHapHBIX
COCIMHEHUAX, NMPHUHAIECKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy
COeMHEHUN 1Mo (popmyliaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHASI U
MOHHAsA) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpeiBath cMmbica llepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh IIOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX IOJ0XKeHUs B [lepuonnueckon cucreme,
3aKOHOB COXPAHEHHsI MAcChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e OINUCBHIBATh M XapakTepu3oBaTh TabnuuyHyro ¢opmy llepuonnyeckoit
CUCTEMbl XHMHWYECKUX DJIEMEHTOB: pa3jIuyaTh I[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «nodounas noarpymmna (b-rpynna)», mansie
u OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHHSI, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux snementoB JI. .
MenpaeneeBay C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHUS ATOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsaj sApa, oOllee 4YHucCIo
JIEKTPOHOB U PACMPEIEICHUE UX MO SJEKTPOHHBIM CIIOSIM);



K

KJIacCU(UIMPOBATh  XMMHUYECKHE  JJIEMEHTHl,  HEOPraHWYECKUE
BEIECTBA, XUMUYECKHE PEAKIINH (10 YHUCTY U COCTABY YYACTBYIOLIUX B
pPEaKIy BEIIECTB, M0 TEIIOBOMY 3G (DeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOICTBA BEILIECTB
pa3sIMYHBIX ~ KJIACCOB,  MOJATBEpPXkAAas  ONUCAHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;
IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B  3aBUCHUMOCTH OT HX
KaYeCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKaHUS XHUMHYECKHX
NPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO Qopmyie
COEJIMHEHHUs, MacCOBYIO [OJIF0 BEIIECTBA B pacTBOPE, MIPOBOIUTH
pacy€Thl IO YPABHEHUIO XUMUYECKOHN pEeaKInu;

OPUMEHATh OCHOBHBIE OIEpAlMM MBICIUTENbHON NE€ATEIbHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, 000O0IIeHrne, CHUCTeMaTU3aIuIo,
KJIACCU(PHUKAIUIO, BBISIBICHUE MPUYUHHO-CIECICTBEHHBIX CBS3€H — IS
U3YYEHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKUUW, €CTECTBEHHO-
HayyHble  METOJAbl  TO3HaHWs —  HaONIOIeHHWe, H3MEpPEHUE,
MOJENUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

ClIeIOBaTh IpaBWJaM  IOJb30BaHUS XMMHYECKOM TMOCYylIOM |
7a00paTOpHBIM 00OpYIOBaHMEM, a TakKe MpaBHiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XWMUYECKUX OIBITOB MO MOJYYEHUI0O U COOMpAHUIO
razoo0pa3HbIX BeIIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEAEIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BELLECTBA, [JIJAHUPOBATh U MPOBOJUTh XUMUYECKHUE SKCIEPUMEHTHI 110
pacno3HaBaHHUIO PACTBOPOB WIEJOYEH M KHUCIOT C TOMOUIBIO
WHIUKATOPOB (JaKMyC, (peHOJI(PTATIENH, METUIOPAHXK U IPyTHUE).

KOHLly OoOydeHHs B 9 kJiacce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y 00yYarOLIMXCS YMEHHIL:

PacKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TMOHSATHN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHD
OKHCJICHUS, XWMHUYECKas pPEaKUus, XUMHUYECKas CBS3b, TEILUIOBOU
ah(deKT peaknuu, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AIEKTPOIUTHI,
HE3JICKTPOJIUTHI, IEKTPOJUTHIECKAS TUCCOLMALINS, PEAKINU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIHH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHCIEHUE W  BOCCTAaHOBJICHHE,
aioTponusi, amMpOTEPHOCTh, XWMHUYECKas CBI3b (KOBaJeHTHas,
WOHHAsA, METaJUIM4ecKas), KpUCTAJUIMYECKass peumeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIUU, MPEAcIbHO
nonycrumas konuentpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IOHATHUH U
MIPUMEHSATH T MTOHATHUS IPH ONIMCAHUU BEUIECTB U UX NPEBPAILLICHUN;
WCIIOJIb30BaTh XMMHYECKYI0) CHMBOJIUKY IS COCTaBJICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUI;

ONpPEAENATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAWHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KIJIACCy COEAMHEHWH Mo (opmyiam, BUT
XUMHUYECKON CBSI3W  (KOBAJEHTHAsl, WOHHAs, MeETaJJIMYecKasi) B



HEOPTAaHWYECKUX COCTUHEHUSX, 3apsii MOHA 0 XUMHUYECKON (popmyiie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX COETUHEHMH,
THUI KPUCTATUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpeiBath cmbica I[lepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: ONMUCHIBATh U XapaKTepHU30BaTh
Tabmmunyto Gopmy lleproandeckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
paznuuarh MOHSATUS «TJIaBHas moarpynna (A-rpynmna)» U «mnoOodHas
noarpymma (b-rpynma)», manbsie U OONbIIHME TMEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOpPbIE HUMEIOTCA B TMEPUOAMYECKOM TabIHIEe, C
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIEMEHTOB (CocTaB W 3apsj sjapa, oOIee YHCIO 3JJIEKTPOHOB H
pacupeneseHue WX 10 DJJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0OIIne
3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCJMHEHUI B
npejaenax MajiblX MEePUOJOB U IJIaBHBIX MOATPYMII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UUIHUPOBAThH ~ XMMHUYECKHUE  JJIEMEHThI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE PEaAKIUU (110 YUCTY U COCTAaBy YYaCTBYIOUIUX B
peakiuy BEMIECTB, MO TEIUIOBOMY 3 (eKTy, 0 M3MEHEHHIO CTereHen
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIUE U CIEIUPUICCKUE XUMUIECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPXKAasi OMHCAHUE
npuMepaMi MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUS BJIEKTPOIUTUYECKOW JUCCOIMUALUM KHUCIOT,
LIEJI0YEH M COJIEH, NOJIHBIE W COKpAIlEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHEGHHMsI  pEaKIii,  IMMOATBEPKIAIOIINX
CYILIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXK]y BEUIECTBAMHU PA3TUUYHBIX
KJIACCOB;

pPacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEACTBOM COCTABIICHHUSI SJIEKTPOHHOTO OaJlaHCca 3TUX PEaKIUid;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IUUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYHO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o Gdopmyie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BELIECTBA B PAacTBOPE, MPOBOJIUTH
pPacyEThI IO YPAaBHEHUIO XUMUYECKOUN peaKInu;

coONMoaTh  MOpaBWja TOJIb30BaHMS  XMUMHYECKOM TMOCYyJAOd U
nabopaTopHbIM 000pYIOBaHWEM, a TaKXKe MpaBuiaa oOOparieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OMBITOB IO IMOJIYYEHUI0O W COOHMPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJAUTH  PEAKLMH, MOJTBEPXKJIAIONIME KAueCTBEHHBIM COCTaB
pa3IUYHBIX BELIECTB: PACHO3HABaTh ONBITHBIM NYTEM  XJIOPU-,
Opomun-, wuoaua-, Kapbonat-, ¢ocdar-, cuIMKaT-, Ccyiabdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPAMU MBICIUTENBHON ESITEIbHOCTH —
aHallu3 W CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMAaTHU3AIHIO,
BBISIBIICHUE MTPUYMHHO-CIIEICTBEHHBIX CBSI3€H — ISl U3YUYEHUSI CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYyUYHbIE METOIbI



MO3HAHUS — HAOIIO/IeHNEe, U3MEPEHUE, MOJICITUPOBAHNE, YKCIIEPUMEHT
(peanbHbINA U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMeHoOBaHHUE KoangecTBO 4acoB
Ne DJIeKTPOHHBIE (HH(pPOBHIE)
pa3ieioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypChbl
NporpamMmel padoTsbI padoThI
Pasznea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUS
XUMHA — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka [JOK
’ U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
JIESITENILHOCTH YeI0BeKa
12 BemecTBa u xuMuueckue 15 | bubnuoteka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3jen 2. Baxkneiimne npeactaBuTe/ M HEOPraHMYECKUX BellECTB
)1 Boznyx. Kucnopoa. 6 bubnuoreka LIOK
’ [HoHsATHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonstue o g 1 bubnunoreka IIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PacTBopsl. 5 ! 1 bu6mmoreka [IOK
’ ITousitTe 06 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHUYECKUX 10 1 1 uoworexa I
g https://m.edsoo.ru/7f41837¢
COEIUHEHNI
2.5 1



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

Uroro no pazaeny 30

Paspnen 3. [lepnoanueckuii 3axon u llepuoanyeckas cucrema xumudecknx 3j1emMeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKHCINTETbHO-BOCCTAHOBHTE/IbHbIE PeaKIIUHN

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
3.1 XHUMHYECKHUX 3JIEMEHTOB 7
. . Menneneena.
Crpoenue atoma

but6mmoreka [{OK
https://m.edsoo.ru/71f41837¢

XUMHYEeCKast CBA3b.

39 OKucauTenbHo- g ) but6mmoreka [{OK
’ BOCCTAaHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
but6mmoreka [{OK
Hroro no paznerny 15 https://m.edsoo.ru/7f41837¢
PesenBHOC BDeMS 3 but6mmoreka [JOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 5 5

YACOB I10 ITPOTPAMME



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

9 KVIACC

HaumenoBanmue KosmnuecTBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypcChl
NPorpamMMmsl padoTsI padoThI
Pa3nea 1. BemecTBo 1 XuMH4yecKkune peakuun
IToBTOpEeHUE U
11 yriryOieHre 3HaHUH 5 1 bubnuoreka IIOK
’ OCHOBHBIX Pa3aeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmiorexa LIOK
) p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIUi
DIIEKTPOJIUTHYECKAS
13 JUACCOLMALINS. g 1 1 but6mmoreka [{OK
’ XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazaeny 17

Pa3znea 2. HeMeTa/JIBI 1 UX COeANHEHUS

OO1m1ast xapakTepucTHKa

2.1 XUMHUUYECKHUX DIIEMEHTOB 4 1 Bubmorexa LIOK
) https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
2.2 OO6mras XxapakTeprucTHKa 6 bubnuoreka [JOK

XUMHUYECKHUX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé

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

COCAUHCHUA

OO1w1ast xapaKTepUCTHKA

)3 XUMHUYECKUX AJIEMEHTOB . bubmuoreka [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX coeqMHCHUS
OO1as xapakTepucTuKa
XUMUYECKHUX DJIEMEHTOB Eubs 1IOK
nOIMOTEeKa
2.4 IVA- %
rp}\],HHH HICPOR T 8 https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX
COCTMHCHHMS
Uroro no pazaeny 25
Paznen 3. Merasuiibl M MX COeIMHEHUS
31 OO6mre cBOMCTBa 4 bubmuorexa [JOK
' METaIOB https://m.edsoo.ru/7f412636
319 Baxneiine MeTajuibl U 16 bubnuoteka [JOK
’ UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
41 BemectBa u marepuansi B 3 bubnuoreka [JOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
bu6 OK
PesepBHOE Bpemst 3 nommorexa [

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
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ITOYPOYHOE INTAHUPOBAHMUE

8 KIIACC
Ng Kosun4yecTBo yacos
DJIEeKTPOHHbIE
n Hara uudposbie
Tema ypoka KonTpoabHbie IIpakTnyeckue
/ Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoThI
n pecypchl
[Ipeamer xumun. Pons xumuu B bu6mmoreka [JOK
1 YKW3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIECTBA 0Oc
Bbu6mmorexa [JOK
[TonsiTHE 0 METOMAX TIO3HAHHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[IpakTrueckas padora Ne 1
bu6morexa [JOK
«IIpaBua paboThl B 1abopaTopuun
3 . 1 https://m.edsoo.ru/ff0d23
U Ipu€MBI 0OpaleHus ¢ de
1a60paTOPHBIM 000PYIOBAHUEM T
bu6mmoreka [IOK
YucThle BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crioco0sl pa3aeneHust cMmecei ca
[IpakTnueckas padora Ne 2 bubnuorexa LIOK
5 «Pa3nenenue cmeceli (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPEHHOM COJIN)» c8
6 ATOMBI U MOJIEKYJIbI 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2a



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

6¢c

XUMHUUECKUE DJIEMEHTEI. 3HAKH

bu6mmoreka [JOK

7 (CMMBOJIBI) XMMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIECMEHTOB e8
bu6mmorexa [JOK
8 [IpocTsle U CIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMUYeckas popmyiia bubmoreia HOK
10 ' pMya. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XMMHUYECKHMX DJIEMEHTOB -
OtHoOcuUTeNbHAs aTOMHAs Macca. bubmuotexa [JOK
11 | OrtHocuTenbHas MOJIEKYJIsIpHas https://m.edsoo.ru/ff0d32
Mmacca 3¢
MaccoBas 107151 XUMHYECKOT0 bubmorexa LOK
12 https://m.edsoo.ru/ff0d35
3JIeMEHTa B COCIMHEHUH 00
KomunyecTBo BemecTBa. MoJib. bubmorexa HOK
13 https://m.edsoo.ru/ff0d52
MounstpHas macca
30
Bbu6mmorexa [JOK
dusznyueckne 1 XUMUIECKHE
14 https://m.edsoo.ru/ff0d37f
SIBIICHUS. XUMUYECKast PEaKIIHsI .
15 | IlpusHaku U yCaoBUSI MPOTEKAHUS bubmuorexa [JOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

XHUMHUYCCKUX peaKLII/Iﬁ

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHUsI MacChl bubnuorexa [JOK
16 | BemecTB. XMMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUSA 38
BrrunciieHus Koau4decTBa, MacChl Bbu6mmorexa [JOK
17 | BemecTBa MO ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XMMHUYECKUX PEaKIUit 08
Knaccudukanust xumuueckux
eakuui (coeAMHEHUs bubmotera [JOK
18] P ’ https://m.edsoo.ru/ff0d3f3
pasoXKeHHs, 3aMEeIIEHU, 4
oOMeHa) 4
M. B. JIoMOHOCOB — yu&HBI- bubnnorexa [JOK
19 | suukioneauct. OOOOIICHNE H https://m.edsoo.ru/ff0d40
cHCTEMATH3ALMs 3HAHUIMA c4
Konrponsnas padora Nel mo reme bubnuorexa [IOK
20 | «BemecTBa U XUMHUYECKHUE https://m.edsoo.ru/ff0d42
peaxkum» 90
Bo3nyx — cmechk razos. Coctas bu6mmoreka [IOK
21 | Bo3myxa. Kucimopon — aieMeHT u https://m.edsoo.ru/ff0d44
npoctoe BeuecTso. O30H 8e
dOu3nYecKre U XUMUYSCKUE
N bubmnoreka [IOK
CBOMCTBA KHCJIOpOJia (peakIuu
22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonsrue 14
00 okcugax -
23 | CnocoOsI MoayYeHus KUCIopoia bubmuorexa [JOK

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

B 1aboparopuu U

npomsiiuieHHOCTH. [IpuMenenue Ta
KHCII0po/ia
TeroBoit 3¢ ekt XuMHIecKo
peakuuu, MOHATUE O bubnuorexa LIOK
24 | TepMOXMMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peaKIusx
TormnuBo (HedTh, yroiab U METaH). bubnuoreka [IOK
25 | 3arps3HeHue Bo3Iyxa, COCOObI https://m.edsoo.ru/ff0d4c
€ro IpeIoTBpaIEeHUs 4a
IIpakTuyeckas padora Ne 3 o
teme «[lomydyenue u cobupanue bubmorexa TIOK
26 Y P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YYEHHE €T0 )
CBOWCTBY =
Bonopoa — snemeHT u npocroe bubmnoreka LJOK
27 | BemectBo. HaxoxaeHnue B https://m.edsoo.ru/ff0d4d
pupoze do
dusnueckre U XUMUYECKHE bub6morexa [JOK
28 | cBoiicTBa Bonopoaa. Ilpumenenune https://m.edsoo.ru/ff0d4d
BOZIOpOZIA do
bubmnoreka LJOK
29 | TloHsATHe O KUCIOTaX U COJISAX https://m.edsoo.ru/ff0d50
d2
Crioco0bl TosTy4eHus: BOAOPOIa B bubmotera [JOK
30 Y P https://m.edsoo.ru/ff0d4d

naboparopuu

do



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

[IpakTuueckas padora Ne 4 o
teMe «Ilonydyenue u cobupanue

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0d4{4
BOJIOPO/Ia, U3YyUEHHUE ero )
CBOMCTBY -
Mounsipablit 00BEM razoB. 3aKOH bubmotera [IOK
32 https://m.edsoo.ru/ff0d54
ABorazipo
2e
Brruncienus o0néMa, KOJIMYECTBA
bub6nnoreka IIOK
BEILIECTBA ra3a 110 €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WM 20
00BEMY _
Brruncaenus 00bEMOB ra3os 110
Bbu6mmoreka [JOK
YPaBHEHUIO PEAKIIMU HA OCHOBE
34 .. . https://m.edsoo.ru/ff0d57
3aK0HAa 00BLEMHBIX OTHOIIEHHH 08
razoB T
bu6mmoreka [IOK
dusnyeckue U XUMHUYECKHE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJEI
7a
CocraB ocuoBanuii. [lousitue 06 bubmiorexa [JOK
36 https://m.edsoo.ru/ff0d59
WHIUKATOpax
e2
Bopna xak pacTBopuTeib.
bu6morexa [JOK
Hacrlmennsle 1 HeHACHIIIIEHHBIE
37 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBasi 10J1st 40
BEIIECTBA B pacTBOPE il
38 | Ilpaktuueckas padota Ne 5 mo bubmuorexa [JOK
teme «lIpurorosienue pacTBopon https://m.edsoo.ru/ff0dSe



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

C OIPEACIEHHON MacCOBOM J10IEH

ba
PacTBOPEHHOTO BEIIECTBA -
KonTponbhas padorta Ne2 no teme bubmotera [JOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 4
Oxcuppl: cocTaB, KiacCUpUKAIUS Bubmaorexa [IOK
40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[lonydyenue u xumMnyeckue bubnuoreka LIOK
41 | cBOMCTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHIOB 4e
bu6mmorexa [JOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJIacCU(UKaIMs, HOMEHKIIATypa el
[Mony4yenue u XUMHUECKHE Bubmorexa ITOK
43 Vy . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHUI ca
bubmnoreka [IOK
Kwucmotsl: cocTas,
44 https://m.edsoo.ru/ff0dfee
Kiaccuukanus, HOMEHKIIaTypa )
IlonyyeHue u XUMHUUYECKHUE Bubmorexa OK
45 Uy https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT 5
Conu (cpeanue): HOMEHKIIATYpa, bubmuoreka [JOK
46 | cmocoObI MOTyYeHHUS, https://m.edsoo.ru/00ad94
XMMHUYECKHE CBOMCTBA 74
47 | Tlpaktuueckas padbora Ne 6. bubnuorexa [IOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba

PCIHGHI/IG BKCHepI/IMeHTaJH)HLIX
3a1a4 1mo reMe «OCHOBHEBIE
KJIaCChl HEOPTaHUYECKUX
COCTUHEHUI

https://m.edsoo.ru/00ad9b
Tc

I'enernueckas cBs3b MEKIY

bubmuoreka [{OK

48 | xiaccamMM HEOPraHMUYECKHUX https://m.edsoo.ru/00ad9a
COCIMHECHUH 50
O06001IeHNe U CUCTEMATU3AIIHS bubmotera [JOK
49 . https://m.edsoo.ru/00ad9c
3HAHUU
b2
Kontponbnas padota Ne3 mo teme bubmmorexa [JOK
50 | "OcHoBHBIE KJ1acChI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCAMHEHUN" la
[IepBble TONBITKM
bu6mmoreka [JOK
KJIacCU(PUKAIINA XUMHUYECKHUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsTHE O rpymnITax o
CXOIHEIX DJIEMECHTOB T
[Tepuonnueckuii 3aKOH U
bubmuoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToR /I, . 2
Menneneena B
bu6mmorexa [JOK
53 | Ilepuoasl, rpynmbl, MOATPYIIIIbI https://m.edsoo.ru/00ada5
2¢
bu6mmoreka [IOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX snep. M30Tomsl

42



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

CrpoeHue 371eKTPOHHBIX
000JIOYEK aTOMOB DJIEMEHTOB

bubmuoreka [JOK

55 o https://m.edsoo.ru/00ada6
[Tepnonnueckoit cucremst /1. 1. be
MeneneeBa o
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 N https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. U. 24
MenemneeBa B
3nauenue [lepuonnyeckoro
bu6mmoreka [IOK
3aKOHa JJIsl pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. [[. 1. MenaeneeB — 6o
YYEHBIN, IEAAror U rpakIaHUuH T
PesepBHrlil ypok. O000IIEHHE U
P vP . bubmnoreka LJOK
cHcTeMaTH3aIus 3HaHui /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepouHast 3c
pabota 3¢
bubmuoreka [{OK
59 | HMonuas xuMu4eckas CBSI3b https://m.edsoo.ru/00adac
34
DIEeKTPOOTPUIIATETLHOCTh Bubmaorexa IOK
60 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKHUX DIIEMEHTOB bg
bu6mmoreka [JOK
KoBasienTHas HenonspHas
61 https://m.edsoo.ru/00adaa
XUMHYECKAS CBSI3b
b8
62 | CreneHb OKUCICHUS bu6mmoreka [IOK

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



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

28

bubmnoreka [IOK

OKHCIUTEILHO-
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIBHBIC PEAKITUU 76
bubmuoreka [{OK
64 | OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padota Ne4 o teme
bu6mmoreka [JOK
«Ctpoenne atoMa. XuMHUUYECKast
65 . 1 https://m.edsoo.ru/00adb4
cBs3b» / Beepoccwuiickas %6
poBepoyHas pabora T
bubnnoreka [IOK
KoBanenTtHas nossipHas
66 1 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBSI3b
b8
PesepBusblil ypok. O000IMIEHNE 1
P vP . bubmnoreka LJOK
cHCTEMAaTH3alMsg 3HaHUH 110 TEME
67 1 https://m.edsoo.ru/00ad9¢c
«Ctpoenne aroma. XuMudeckas b2
CBA3b» b2
. bu6mmoreka [IOK
PesepBusblil ypok. O0001MIEHNE 1
68 p yp \L,u 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3aLMs 3HAHUI o6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28

9 KVIACC

Ne KoanuectBo yacon
DJIEeKTPOHHbBIE
Jara uugpoBbie
n | Tema ypoka KonTposbHbie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[lepnonnueckuii 3aK0H.
bub6manoreka IIOK
[lepuonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKUX 3JIEMEHTOB /. .
H. MenaeneeBa B
3aKOHOMEPHOCTH B
. bu6morexa [JOK
U3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX 3JIEMEHTOB p
MEPBBIX TPEX MEPUOIOB B
Knaccudukanms n bubnmoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BELIECTB 2
Buabl XuMH4YEeCKOH CBI3U U bu6mmoreka [JOK
4 TUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
peréToK 6
KonTponbaas padora Nel
o reme «IloBropenue u
5 yriayOseHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeJiOB Kypca
8 kacca»
6 Knaccudukanus 1 bubnmorexa [JOK



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

XUMUYECKUX PEAKIUH 110
pa3INYHBIM NIPHU3HAKAM

https://m.edsoo.ru/00adbcb
0

[TonsTHE O CKOpPOCTH
XUMHUUYECKON pEaKIUu.

bu6mmoreka [IOK

7 https://m.edsoo.ru/00adbe9
IToHsTHE O TOMOT€HHBIX U X
T'€TCPOrCHHBIX PEAKIMAX B
IToHsTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
bu6mmoreka [IOK
BIIMSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkiuu u .
[IOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKucIuTeIbHO- bubnuorexa [JOK
9 BOCCTAaHOBUTEIIbHBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopust
. bub6manoreka IIOK
ANEKTPOIUTUYECKON
10 https://m.edsoo.ru/00adcd6
nucconuaiy. CHIbHBIE U g
C1a0bIe AIMEKTPOJIUTHI -
bu6mmoreka [IOK
Honnble ypaBHEHHS
11 . https://m.edsoo.ru/00add44
peakuuii 2
XHUMHYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAHUH B bu6mmoreka [JOK
12 CBETE MPECTABICHUN 00 https://m.edsoo.ru/00add5d

AIEKTPOIUTUYECKOMN
JCCOLMan

8



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

XUMHUYECKUE CBOUCTBA

COJICH B CBETE bubmuoreka [JOK
13 | npeacraBneHuii 06 https://m.edsoo.ru/00add8b
AIEKTPOIUTUYECKOMN 2
JIACCOIUAIIAN
- bu6mmorexa [JOK
OHSITHE O THIPOJIU3E
14 . https://m.edsoo.ru/00add9d
coJei
4
O606wenHe U bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
CcHUCTEeMaTH3aIus 3HAaHUI 5
[TpakTuueckas pa6ora Ne 1.
bu6mmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATBHBIX .
3aJ1auy» B
Konrtpomnbnas padora Ne2
10 TEME
bubmuoreka [{OK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIHAITH. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO01rast xapaKTepUCTHKA
P P bu6mmoreka [IOK
rajoreHoB. XMMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe 5
XJiopa -
19 | Xnoposopopon. ConsiHas bubnmorexa [JOK

KHUCJI0Ta, XUMHYCCKHC

https://m.edsoo.ru/00ade10



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

CBOIICTBA, MTOJyYCHHE,
IIpUMEHEHUE

|4

[TpakTuyeckas pabora Ne 2
o reme «Ilonyuenue

bu6mmoreka [IOK

20 5 https://m.edsoo.ru/00ade34
COJISTHOM KHUCIIOTHI, g
W3y4YEHHUE €€ CBOMCTBY» B
Brruncienus no
bu6mmoreka [IOK
YPaBHEHUSM XUMHUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaxiuii, ecau ONH U3 g
peareHToB J1aH B U30BITKE -
bubmuoreka [{OK
OOm1ast xapaKTepuCTHKa
22 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpynmsl .
AJI0TpOnHbBIE
MoU(UKALIMH CEPBI.
N bubmuoreka [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. .
XVWMHUYECKHE CBOMCTBA B
cephl
CepoBo10po/1, CTPOCHHUE, bubmuoreka [JOK
24 buznyecKue 1 XUMUYECKHE https://m.edsoo.ru/00ade80
CBOIICTBa 2
Oxcuppl cepol. CepHast
bu6mmoreka [IOK
KUCIIOTa, (PU3NIECKUE U
25 . https://m.edsoo.ru/00adea?
XUMHYECKHUE CBOICTBA, 2
MIPUMCHCHHE -
26 | XuUMHUYECKHE peaKIuH, bubnmorexa [JOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104

JIeKaIUe B OCHOBE
IIPOMBIIIIEHHOTO CI0c00a
MIOJIyYEHUS CEPHOU
KHUCJIOTbl. XUMUYECKOE
3arpsi3HEHUE OKPYKaroEen
Cpellbl COeIMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8
a

Briunciienne MaccoBoii

bu6mmoreka [JOK

27 JIOJIY BBIXOJ1A IPOAYKTA https://m.edsoo.ru/00adec8
peaknuu a
OOm1ast xapaKTepucTHKa
31eMEHTOB VA-Tpynibl. bubnuoreka [IOK

28 | As3or, pacnpocTpaHEeHUE B https://m.edsoo.ru/00adeea
npupoie, pU3nIeCKue u 6
XUMHYECKHE CBOMCTBA
AMMuak, ero puznueckue bubnuoreka [JOK

29 1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf00
MOJIyYeHUE U MPUMEHEHUE 4
[TpakTnyeckas padora Ne 3
o teme «Ilonyuenue bu6morexa TIOK

30 Y https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHE ero 0
CBOMCTB» =
A3oTHas Kuciora, eé bubmnoreka LIOK

31 buznyecKkue 1 XUMUYECKHe https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 Hcnonb3oBanue HUTPATOB bubnuotexa [JOK

U cojieil aMMOHUS B
KaueCTBE MHHEPAITBbHBIX

https://m.edsoo.ru/00adf51
8



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

yaoOpeHui. XuMu4yeckoe
3arpsi3HEHUE OKPYKaIOLIEn
Cpellbl COeTMHEHUSIMU
azoTa

doctop. Oxeun pochopa
(V) 1 pochopras kucoTa,

bu6mmoreka [IOK

33 https://m.edsoo.ru/00adf68
(bu3HYECKUE M XUMUIECKHEC .
CBOWCTBA, IMOJIyYEHHUE -
Hcnonb3oBanue pocdaron
B KQ4€CTBE MUHEPAJIbHBIX bubnuoreka [JOK
34 | ynoOpeHuil. 3arps3HEHHE https://m.edsoo.ru/00adfc2
HPUPOJTHON CPEJIbI 0
docharamu
Yraepon,
bu6mmoreka [IOK
pacmpocTpaHeHHE B
35 https://m.edsoo.ru/00adfd9
npupoze, Gpu3ndeckue u .
XUMHUYECKHE CBOMCTBA B
Oxcuppl yriaepona, ux
¢bu3nueckrue 1 XUMUYECKHUE bubnuoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/00adfeb
po0OJIeMBbI, CBSI3aHHBIE C €
okcuaom yriaepona (IV)
n bu6mmoreka [IOK
YronpHasg KuciaoTa u eé
37 https://m.edso0.ru/00ae006
conu
c
38 [Tpaktuueckas padota Ne 4 bu6mmoreka [IOK

o teMe "[lonyuenue

https://m.edsoo.ru/00ae027



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

YIJIEKUCIIOTO ra3a.
KauecTBennas peakuus Ha
KapOoHaT-1oH"

[¢}

HepBOHa‘-IaJIBHBIC IIOHATUA
00 OpraHNYeCcKux

bu6mmoreka [IOK

39 https://m.edsoo.ru/00ae054
BEIIECTBAxX KaK O .
COEIMHEHUSX YIaepoaa B
. bu6mmoreka [JOK
KpemHnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHUS .
[TpakTrueckas padota Ne 5.
Pemenue
bu6morexa [JOK
AKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edso0.ru/00ac0bf
o TeMe «Baxkueinine )
HEMETAJIIBI U UX -
COEIUHEHUS)
Kontponbnas padota Ne3
. Bbu6mmorexka [JOK
o TeMe «BakHetimnme
42 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX g
COEIUHEHUI» -
OO1as xapakTepucTUKa
XAMHUYECKHUX DJIEMEHTOB —
MeTajioB. MeTamaudeckas bu6mmorexa [JOK
43 CBSI3b U MeTaJIndecKas https://m.edsoo.ru/00ae103

KPUCTAILUINYECKAs PEIIETKA.

dusuueckue cBoiicTBa
METAJUIOB

(&
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