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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1O XMMHHM Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNpbHOl ~ IpOrpaMMbl  OCHOBHOI'O o011ero o0pa3oBaHus,
npencraBieHHbix B PI'OC OO0, a takke Ha ocHOBE QeaepanbHON padoueii
POrpaMMbl BOCITUTAHUS M C Y4YETOM KOHIICTIIIMM MPEMOIaBaHUs YIEOHOTO
npeaMera  «XHMHS» B 00pa3oBaTelIbHBIX — opraHu3aunusx Poccuiickoit
denepanumu.

[Iporpamma no xumuum Ha€T NPEACTaBICHUE O LENAX, OOLIEH CTpaTeruu
oOydeHusi, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCA CPEACTBAMHU Y4eOHOTO
OpeiIMeTa,  yCTAaHAaBIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJEp KaHHeE,
IpPEeIyCMaTpPUBAET PACIPEIEIICHHE €ro IO KiaccaM M CTPYKTYpHUpPOBaHHUE IO
pazzieliaM M TeMaM MpPOTrpaMMbl MO XUMHUH, ONPEACISET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEI0BAaTEIbHOCTh M3YYEHUS XUMHUHU C YUYETOM MEXKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKM Y4Y€0HOro IpoIecca, BO3PaCTHBIX
0COOCHHOCTEM OOy4Yarolmuxcs, OINpeaeasieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUH K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yibTaTaM OOy4YeHUs XUMHUU Ha YpPOBHE II€Jiell HM3ydeHUs MpeaMeTra u
OCHOBHBIX BHUJOB y4€OHO-IIO3HABATENIbHON MEATENBHOCTH OO0YYaroIerocs o
OCBOCHHMIO Y4EOHOr0 COJAEPIKAHMUS.

3HaHWE XUMUU CIY>KAT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJACTaBICHUN 0 MaTEPUAIBHOM €IMHCTBE MHPA, BAKHYIO
pOJIb UrparoT (HOpMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aUMOIPEBPAIICHUIX
DHEPTUU U 00 ABOJIIOIMHU BEIIECTB B MPHUPOE, O MyTAX PEIICHHS TII00ATBHBIX
po0IeM YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3ydenune xumumu:

CIIOCOOCTBYET peaju3allid  BO3MOMKHOCTEH U1 CaMOpPa3BUTHA U
dbopMHupOBaHUS KYJAbTYpbl JUYHOCTH, €€ oOmed u QyHKIMOHATBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ]] B (JOPMUPOBAHUE MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB HUX CaMOCTOSITENbHOM y4eOHOW JNeATeIbHOCTH,
HKCIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHOMN JEATEeIbHOCTH;

3HAKOMUT CO CIEeNU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3IJIiJa HA €AMHCTBO TMPUPOJAbI M  YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM JTarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
00yyYaroIuXcs;

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

JlanHbIie HampaBiIeHUS B OOYYCHUN XUMHUH OOECTICUUBAIOTCS CHEIU(DUKON
colepKaHUsl y4yeOHOro IpeAMeTa, KOTOPBIA SBISIETCS  I1€1arOrn4ecKu
aJanTUPOBAHHBIM OTPAaKEHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00Ie€ro oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOUIMMHCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSATUUA XUMHH,



OCHOB HEOPraHWYECKONM XMMHUU M HEKOTOPBIX OTAEJIbHBIX 3HAYUMbIX MOHSATUN
OPTraHUYECKON XUMHH.

CTtpykTypa coaep:KaHHs MPOrpamMMbl 10 XUMUU C(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 NMoaxoaa K €€ uzyueHuro. CouepKaHUe CKIIAJIbIBAETCS U3 CUCTEMBI
NOHATUH O XHMHYECKOM >JIEMEHTE€ W BEIIECTBE M CHUCTEMBI MOHATHIA O
XUMHUECKON peakuud. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHM30BaHBI IO
OPUHIMIY [OCJIEI0BAaTEIbHOIO pPa3BUTUS 3HAHMI HAa OCHOBE TEOPETHYECKHUX
IPEICTaBIEHUI Pa3HOTO YPOBHS:

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

— Ilepunomnueckoro 3akona /. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— MPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pacCMaTPHUBAIOTCA HA OCHOBE SMIIUPUYECKU
NOJIyYEHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEI0BATEIBHO OT
OIIHOTO ypOBHS K JpYroMy, BBINOJHAA (QPYHKUMHM OOBACHEHHS W
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIO
NPUMEHEHUS U TIOJYYECHHS H3y4YaeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMHH CHOCOOCTBYeT (POPMHPOBAHUIO
IPEACTABICHAS. O XUMHWYECKOW COCTABJIAIOIIEM HAay4HOM KAPTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOM IPUPOAbI, HEHHOCTHOIO OTHOIIECHHS K HAYYHOMY 3HAHUIO
¥ METOJaM IO03HAaHMs B Hayke. M3ydyeHne XMMHUH IPOUCXOIUT C IPUBJICUYEHUEM
3HAHUI W3 paHee M3YyYEHHbIX YYEOHBIX MpeAMETOB: «OKpyKArOIIM MHP»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipn wu3ydyeHUHn XUMHH TMPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUI OCHOB
XUMUYECKOM  HAyKM Kak 00JIaCcTU  COBPEMEHHOIO  €CTECTBO3HAHMS,
IPAKTUYECKON JESITEIbHOCTH YEJOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MHUPOBOI KyJbTYpHl. 3ajaya y4eOHOro MpeaMeTa COCTOUT B (HOPMHUPOBAHHH
CUCTEMbl XMUMHUYECKUX 3HAHUM — BaKHEUIIMX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETHUUECKUX TOJOKEHUHM, IOCTYMHBIX OOOOLICHHI MHPOBO33PEHUECKOTO
XapaKTepa, SA3blKa HAyKH, B MPHUOOIIEHUH K Hay4YHbIM METOJAaM IO3HaHUS NpHU
U3YYEHUU BEUIECTB M XMMHYECKHX pEaKlUHil, B (OpPMUPOBAHUU U Pa3BUTUU
NIO3HABATEJbHBIX YMEHUW W WX NPUMEHEHUU B Yy4E€OHO-NO3HABAaTEIbHOU H
y4eOHO-UCCIIEOBATENBCKON J1€ATEIbHOCTH, OCBOEHUM MpPaBHJI OE30MacHOro
oOpalieHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipn wu3yyeHHMM XUMHH Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHUS
BaYKHOE 3HAYEHUE MPUOOPENN TaKUEe LETH, KaK:

— (opMuUpOBaHHE HMHTEIUIEKTYalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY NPUHATHIO PELIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YEHHs Ha CHCTEMAaTUYECKOE MPHUOOIICHHE
oOyJaronmxcsi K CaMOCTOSITENIbHOW MO3HABATEIbHOM JIESITEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMS, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

—  ofecrieyeHre  YCJOBMi,  CIIOCOOCTBYIOIIMX  NPHOOPETEHUIO
oOyJaronMMuCsl  OmbITa  pa3HOOOpa3HOM  NEATEIbHOCTH, NO3HAaHUA U
CaMOINO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), HMEIOIINX
YHUBEPCAIBHOE 3HAYECHUE ISl PA3JINYHBIX BUJIOB JAESATEIBHOCTH;

— ¢opmupoBanue o0MmEeH (QYHKIIMOHATLHOH H €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJE€ YMEHHUI OOBSICHATH U OLICHUBATH SIBICHUS



OKpY’KAIOIIEer0 MHPA, UCTIOIb3YS 3HAHUA W OIBIT, MOJYYSHHbIE TIPU U3YUYEHUH
XUMUH, TMPUMEHATh UX TPHU PEIICHWH MPOOJieM B TOBCEIHEBHOW JXKU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— ¢opMupoBaHue y OOy4alOUIMXCAd TyMaHUCTUYECKHX OTHOIICHHIH,
NOHMMAaHUsl HEHHOCTH XUMHUYECKUX 3HAHMM Ui BBIPAOOTKH 3KOJOTHYECKH
LEJIECO00pa3HOro MOBEAECHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEISAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHOU CPEJIbI;

— pa3BUTHE MOTHUBAIUHA K OOYYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEYETIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiass U  HampaBICHHOCTH
JAIbHENIIEro 00y4YeHusl.

OOmiee 4McIO YacoB, OTBEACHHBIX [UIsI M3YYEHUS XHMHUU Ha YpPOBHE
OCHOBHOT'O 00111€er0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henento), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEP XAHME OBYYEHUA

8 KUIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiectBa. du3nueckue CBOMCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BewecTB. [IoHATHE O MEeTOAAX MO3HAHUS B XUMHH. YHCThIE BEIIECTBA U CMECH.
CnocoOsbI pa3eieHus: CMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 31€MEHThl. CHUMBOJIBI XUMHYECKUX
a51eMeHTOB. [IpocThie U CloXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass (opmyna. BameHTHOCTh aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAas aTOMHas Macca.
OTHOcUTEeNbHASE MOJIEKYJIIpHAs Macca. MaccoBasi JoJI1 XUMHYECKOIrO 3JIEMEHTa
B COEIMHEHUH.

KomnuectBo BemecrBa. Mons. MonsipHas wMacca.  B3anmocBs3b
KOJIMYECTBA, MAacChl M 4HUCIa CTPYKTYPHBIX €OUHUL BemecTBa. Pacuérel mo
dbopMyIamM XUMHYECKUX COCTMHCHUH.

du3nueckue M XUMUYECKUE SIBJICHUA. XUMHUUYECKas peakuus u e
IOPU3HAKU. 3aKOH COXPAHEHHMsS MacChl BEUIECTB. XHWMHUYECKHE YPABHEHHS.
Krnaccudukanus XuMHUIECKUX peakuuil (COeIMHEHUS, PA3I0KEeHHS, 3aMEILECHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYA0H, MpaBuiIaMu paboThl B 1a00paTOpuu
U npuémamu oOpamieHus ¢ Ja00paTOpHBIM O00OpPYJOBaHHEM, H3YUYEHHE U
onucaHue (PU3MUECKHX CBOMCTB 00pa3lloB HEOPTraHMYECKHX  BEIECTB,
HaOmoieHne (hr3ndecKkuX (TUIaBIeHUe BOCKA, TasHUE JIbJIa, PAaCTUPAHHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (FOpPEHHUE CBEUU,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJECHCTBHE MeJla C KHUCIOTOM)
SIBJICHUW, HAOJIOJACHUE K ONUCAHWE IPU3HAKOB MPOTEKAHUSI XUMHUUYECKUX
peakuii (pa3nokeHue caxapa, B3auMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xene3a ¢ pactBopom coiu meau (II), n3yuenne cnocoOoB pa3aeieHus CMECei: ¢
MOMOIIFI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHWE,  TUCTUIUISAIINS,
xpomatorpadus, TPOBEIACHHE OUYMCTKA MOBAPEHHOM CONM, HAOMIOACHHE U
ONMCAHUE PE3YJbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOMIET0 3aKOH
COXpaHEHMSI MacChl, CO3/TaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:kHeiilne npeacTaBUTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopos — 3jieMeHT U mpocToe
BemiecTBo. HaxoxxaeHue kuciaopoja B MpHpone, (PU3UUECKHE U XUMHUYECKHE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucmopona. CrocoOb!
NOJTyueHUs] KUCIopoja B jaboparopud M MpoMbIIUIeHHOCTH. Kpyrosopot
Kucaopoja B mpupojae. O30H — auioTponHas MoauuKalus KUCIOpOoIa.

TemnoBoil 3 PekT XUMUYECKON peakiuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKHE PEAKUMU. TOIUIMBO: Yrojlb U METaH. 3arpsi3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(PeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — smemeHT m mpocrtoe BemecTBO. HaxoxaeHwe Bomgopona B
npuponie, (GuU3NYECKHEe W XUMHUYECKHE CBOWCTBA, NIPHUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucinotsl u comnu.

MousipHbIil 00BEM Tra30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSAM.

@dusnyeckue CcBOMCTBAa BOAbl. Boma kak pacTBopurelb. PacTBOpBHI.
HaceplieHHble M1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.



MaccoBass nmons BewiecTBa B pacTBOpE. XHWMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Posb pacTBOpoB B NMpUPOJE U B KU3HU yernoBeka. KpyroBopot
BOJBI B IPUPOJIE. 3arpsi3HEHNE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kitaccudukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{QpOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. PU3MUECKHME W XUMUYECKHE
cBoMcTBa OKCUI0B. [lomydeHne okcuIoB.

OcHoBanus. Krnaccudukamuss ocHOBaHM: MIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuN. PU3NYECKHE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHUH.

Kucnotel. Knaccuduxanus xkuciaor. Homenknarypa kucnot. ®Ousnueckue
Y XMMHMYECKHE CBOMCTBA KUCHOT. Pan akruBHocT MetaiuioB H. H. bekerosa.
[Tonydenue KucCIoT.

Comu. Homenknatypa coseil. Pu3nMdecKue U XUMHUYECKHE CBOMCTBA
conen. [lomyuenue coiei.

I'eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPENEICHUE COAECPKAHUA KHCIOpPOJa B BO3JAYXE,
NOJIyYeHHE, COOMpaHHe, pPACHO3HABAaHWE W HU3YUYEHHE CBOWMCTB KHUCIOPOJA,
HAOJIFOICHUE  B3aUMOJEMCTBUS  BEUIECTB C  KHCIOPOJOM M YCIIOBHS
BO3HMKHOBEHUSI W IIpEKpalleHus TopeHus (1okapa), O3HAKOMIIEHHE C
oOpasllaMu OKCHJOB W OINKCAaHWE WX CBOWCTB, TIOJNyYCHHE, COOMpaHHeE,
pacro3HaBaHWEe U H3YyYEHHE CBOWCTB BOJOpPOJa (FOpEHHE), B3aUMOJICHCTBHE
BoJI0poJa ¢ okcuaoM meau (I1) (Bo3MOkKHO MCIOIB30BaHUE BUIECOMATEPUATIOB),
HaOmogeHne oOpa3loB BEHIECTB KOJIMYECTBOM | MOIb, HCClIeIOBaHHUE
OCOOEHHOCTEM PAacTBOPEHHsS BEUIECTB C PA3MYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA, B3aUMOJICHCTBHE BOJbI C METaNIaMH (HATPUEM U KaJIbIUEM)
(BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), UCCIEAOBAHUE OOpPa3LOB
HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KIJIACCOB, HAOIIOJEHUE H3MEHEHUs
OKpacKM HWHIUKATOPOB B pacTBOpax KUCIOT U UIEJNOYEH, H3y4YEeHHE
B3aumozercTeus okcuaa meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KUCIOT €
METaJlJIaMU, PEAKIUNA HEUTPAIM3ALMY, TIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO MeTala JPYyrMM U3 pacTBOpa COJIM, pELICHHE
JKCIIEPUMEHTAIBHBIX 3aa4 Mo Teme «BaxHeillne Kiacchl HEOPTaHMYECKUX
COCAMHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuogmyeckasi cucreMa XMMHYECKHX
jaemenToB JI. . MenneaeeBa. CtpoeHne aTtoMoB. XHMHUYECKAasl CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBHUTE/IbHbIE PEAKIINH

[lepBble NMONBITKH KiIaCCU(PUKALMK XUMHUYECKHX 3JeMeHTOB. lloHsaTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE M LIEJIOYHO3EMEIbHBIE METAILIbI,
rajJloreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aMm@oTepHbIe
OKCHUJbI U TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KoporkomepuogHas # JIMHHONEPUOAHAA (HOPMBI
[lepuonnueckoit cucrembl xumuueckux siemeHtoB [, WM. Mengeneena.
Ileproner u rpynmbl. PU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJA U TPYNIbI AIEMEHTA.

Crpoenne atomoB. CocTtaB aroMHbIX saep. M30Tombl. DIEKTPOHBI
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB



[Tepnomnueckon cucremsl J[. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
AJIEMEHTA 110 €ro MojoxeHuto B [lepuonnueckon cucreme /. . Menneneena.
3aKOHOMEPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAININYECKUX CBOMCTB IO IPYIIIaM U IEPUOJAM.
3nauenune llepuogmyeckoro 3akoHa wu Ilepuonnueckoil  cHCTEMBI
XUMHYECKUX DJIEMEHTOB U1 Pa3BUTHUS HayKy U npaktuku. /. 1. Mennenees —
YYEHBIN U TPAXKJAHUH.

Xumuueckass cBs3b. KoBaneHTHass (moJiipHas M HENOJIIPHAs) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHud. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKLIUU.
[Ipoueccsl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe 00pa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TMAPOKCHA LIMHKA C PacTBOpaMU KHUCJIOT M IIEJIOYEH, NPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropeHue, peakiuy pa3aoKeHUsI, COEAUHEHUS).

Meosicnpedmemmuuie ceasu

Peanuzanus mMeXnpeaIMeTHbIX CBs3€d MPU U3YYEHUM XHMHHM B 8 Kilacce
OCYLIECTBJISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHbBIX
NOHATUH, TaK M TMOHATHW, SBISIOIIMXCA CUCTEMHBIMU JUIA OTAEJbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAay4YHble TMOHATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuuKauus, MEepPUOJAUYHOCTD,
HA0JII0/ICHNE, SKCIIEPUMEHT, MOACIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepusi, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPHUYECKU 3apsil, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (pu3MuecKue BEIUYUHBI,
€IMHMIIBI U3MEPEHHUSI, KOCMOC, TUTAHETHI, 3B€3b1, COMHILE.

buonorus: gorocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, rumpocdepa, MuHEpaabl, TOPHBIE IMOPOIHI,
NI0JIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[Tepunonnueckuit 3akoH. [leproanueckas cucTeMa XUMAYECKHAX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX DJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalaMs, KalblUusid H HX
COCAVMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM 3JJIEMEHTOB B llepmoamueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHne BemEecTBa: BUAbl XUMHUYECKOW CBSA3M. THIBI KPUCTAIUNIMYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAUINYECKON PEIIETKH
¥ BUJa XUMHYECKOU CBA3U.

Knaccudpukanms u  HOMEHKJIATypa  HEOPraHHMYECKUX  BEIECTB.
XVWMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHNI, TECHETHUECKAas CBSA3b HEOPIraHMYECKUX BEILIECTB.

Knaccudukanus XUMHUECKUX pPEaKIMid MO Pa3IudHbIM IpU3HAKaM (o
YHCIy U COCTAaBY YYacTBYIOIIMX B PEAKLMU BEIIECTB, IO TEIUNIOBOMY 3 (eKTy,
0 H3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHUX DJIEMEHTOB, IO
00paTUMOCTH, TIO YYaCTHUIO KaTaliu3aTopa). IJK30- U IHAOTEPMHUYECKHUE
peakLMH, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsitue o ckopoctn xummdeckoil peakiuu. [loHaTne 006 0OpaTUMBIX U
HEOOpaTUMBIX  XUMHUYECKHX peakuusx. IloHsTHE O TOMOreHHBIX U



reTeporeHHbix peakuusax. [lonarne o kartanmusze. IloHATHE O XHMMHYECKOM
paBHOBecHH. DakTOpbl, BIHAIOIIME HAa CKOPOCTh XMMHYECKOW peakuuu u
NI0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIE  PEAKIMH, JJICKTPOHHBIA OasiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBbHOW  peakuud. CocTaBieHuWE  ypaBHEHHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJb30BAHUEM METOAA
JIEKTPOHHOTO OaJlaHca.

Teopuss ~ SMEKTPOJIMTHYECKOW  JUCCOUMALMU.  OJIEKTPOIUTBI  H
HEIEKTPOIUTHL. KaTHoHbI, aHMOHBI. MeXaHW3M JHCCOLUMALWU BEIIECTB C
pazIMYHBIMHM BUAAMHU XUMHUYECKOU cBsi3U. CreneHp aucconuanuu. CHIbHbBIE U
ci1a0bIe AIEKTPOIIUTHIL.

Peakunu wnoHHOrOo OOMEHa. YCIOBUS NPOTEKAHUS PEAKIHA HOHHOTO
oOMEHa, TOJIHBIE U COKpAalll€HHbIE HOHHbBIE ypaBHEHHsA peakuuid. CBoHCTBa
KHCJIOT, OCHOBaHHMM U COJIel B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON
nucconnanyu. KauectBeHHble peakuny Ha HOHBL. [oHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJAEIIAMH KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKHX
BEIIECTB — METAJUIOB M HEMETa/IoB (rpadura u amMmasa), CIOKHBIX BEIIECTB
(xaopuga HaTpusA), MCCIEIOBAHWE 3aBUCUMOCTH CKOPOCTH XHWMHYECKOU
peakuuu  OT  BO3ACHMCTBHS  pa3iMuHbIX  (AKTOPOB,  HCCIEAOBaHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, IpoOLEcca JMCCOUMALNUA KHCIIOT,
IeJIOYEN U coJieil (BO3MOKHO HUCIIOIb30BaHNUE BUIE0 MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUs PeaKIMii HOHHOTO OOMeHa
(oOpa3oBanme ocajka, BBIACICHHE Ta3a, oOO0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMIA
(ropenue, peakuuun Pa3JIOKEHNUS, COEJIMHEHHS ), pacro3HaBaHHE
HEOPraHWYECKUX BEIIECTB C MOMOUIbIO KAYECTBEHHBIX PEAKIM Ha HOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3aa4.

HemeTtanibl U MX cOeIMHEHUA

OO6mrast xapakTepucThKa TamoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE cTeneHn okucaeHuss. CTpoeHue U GU3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa NpPUMEpPE XJopa
(B3aMO/ICIICTBHE C MeETallylaMU, HEMETa/llaMH, IienodaMu). XJIIOPOBOAOPO.
ConstHast KUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, TpuMeHeHue. [leficTBre
XJIOpa U XJIOPOBOJIOPOAA HA OPraHU3M 4YEJIOBEKa. BakHEWIHe XJIOpUAbl U UX
HAXO0XKJEHUE B IPUPOJE.

O6mast  xapakrepuctuka 3yeMeHTOB  VIA-rpymnmbel.  OcobeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTeNeHU OKuciaeHus. CTpoeHue u pusnueckue
CBOMCTBA MPOCTBIX BEUIECTB — KHUCIOpOAAa U CEpbl. AJIOTPONHbBIE
MoM(UKAIIMK KHCIOPOAa U cepbl. XUMHUUECKHe CBOMCTBa cepbl. CepoBOAOPOI,
CTpoeHue, (U3MYECKHE M XHUMHYecKHe cBoicTBa. OKCUIBI Cepbl  Kak
NPEICTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (QHU3UYECKHE U
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHCIOT U
cnenupuueckne). XMMUYECKUE PEAKIUK, JeXKallhue B OCHOBE MTPOMBIIUIEHHOIO
crnocoba mnosy4yeHus: cepHoil kucnoTel. [Ipumenenne cepHoil kuciotel. Conn
CePHOI KHCIIOTBI, Ka9eCTBEHHAs peakius Ha cyibdar-noH. Haxoxnenue cepsl
U €€ COEOUHEHUN B NpHUpoAe. XUMUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €r0 MPEJOTBPALLEHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHCIECHHA. A30T, pacnpoCTpaHEHHE B



npupojie, Gpusnueckue U XuMuieckue cporctBa. KpyroBopot azora B nmpupoze.
AMMuak, ero pusnueckre 1 XuMUIECKHe CBOWCTBA, MOMyUYeHUE U IPUMEHEHHE.
Conu amMMOHMS, MX (PU3HYECKHME M XHUMHYECKHME CBOWCTBA, INPUMEHEHHE.
KauecTtBeHHas peakuus Ha MOHbI aMMOHMS. A30THas KHUCIOTa, €€ MOJIyYeHHE,
dbusznueckne W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KHCIIOT M crneuuduueckue). Vcnoap30BaHre HUTPATOB U COJIEH aMMOHUS B
KayeCTBe MUHEPAJIbHBIX YJOOpeHHid. XUMHUECKOe 3arpsi3HeHUE OKpY’Karolen
Cpelbl COEANHEHUSAMU a30Ta (KUCIOTHBIE TOXK/IU, 3arPA3HEHUE BO3/1yXa, TOYBBI
u BonoémoB). Pocdop, amnorponHsie Moaudukaun docdopa, Gusnveckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas KucioTa,
duznyeckue U XUMUYECKUE CBOMCTBA, nmosydeHue. McnonszoBanue dpocdaros B
KayeCTBE MUHEPAIbHBIX yI00PEHHIA.

O6mast  xapakrepuctuka 3yeMeHTOB [VA-rpynmel.  OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHUS. YTIEpOJ, aJJIOTPOIHbIE
MoIu(pUKALMK, PACHPOCTPaHEHHWE B MpHPOJAE, (PUIUUECKHE U XUMHUYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopor yriepoaa B nmpupoae. OKcuabl yriepoaa,
X (U3NUecKue M XMMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPraHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a riao0aibHOrO NOTEIUIEHUS KIMMATa, NApHUKOBBII
3pdekt. YrompHas KuUCIOTa M €€ COMM, UX (PUINYECKUE M XUMHUYECKUE
CBOMCTBA, MOJy4YyeHUE M NpuMeHeHue. KaduecTBeHHas peakius Ha KapOOHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBaX Kak O
COEIMHEHUSIX yIiiepoaa (METaH, 3TaH, 3TWJIEH, aleTHIIEH, 3TaHOJ, TJIULEPHH,
yKCycHasi KucioTa). I[lpuponHble HCTOYHHMKM — yTi€BOAOPOAOB  (yroib,
IPUPOJIHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U NpOMBIILIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCKH Ba)KHBIX BEIIECTBAaX: JKUpax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU 4YesoBeKa. MarepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHHM.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOICTBa, MOIYyYCHHE U
npumenenue. CoenuHeHus: kpeMmHus B mpupone. OOmiue mpeacraBieHus 00
okcuie kpeMuus (IV) u kpemaueBoi kuciore. CUIIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHelIlIne CTpOUTENbHBIE MaTEPUAIIbL: KEpAMUKA,
CTEKJIO, IIEMEHT, OeTOH, Kene300eToH. [Ipo0aembr 6€3011acHOTO UCIIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yuyeHHE OOpa3lO0B HEOPraHMYECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTBI, IPOBE/ICHUE KAUECTBEHHBIX PEAaKIU Ha XJIOPUI-UOHBI U HAOJI0IeHNE
NPU3HAKOB MX MPOTEKAHUSA, OMBITHI, OTPAXKAIOMINE (PUIUUECKIE U XUMUUYECKHE
CBOMCTBA TA&JIOI€HOB M WX COEIWHEHHH (BO3MOXHO HCHOJb30BAHHE
BUJIEOMATEPHUATIOB), O3HAKOMJICHHE C O0Opas3laMu XJIOPHUAOB (TaJOTE€HHUIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COeOTUHEHHSIMH (BO3MOXKHO
UCTIOJIb30BAaHUE BHUAECOMATEpUajoB), HaOMOJeHHE TMpolecca OOyTIMBaHUS
caxapa IIOJ JCUCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTBI, W3Y4YCHHE
XUMUYECKUX CBOMCTB  pa30aBIICHHOW CEPHOM  KHUCIOTHI, MPOBEACHHUE
KaUYEeCTBEHHOM peakuMd Ha Cyab(paT-uOH U HaONIOJAEHUE NpHU3HAKA €€
IpOTEKaHUsl, 03HAKOMJICHHE ¢ (PU3NYECKUMU CBOICTBaMH a30Ta, pochopa u ux
COETUHEHNN (BO3MOXKHO HCIOJB30BaHUE BHUACOMATEpUaOB), oOpa3laMu
a30THBIX U (OCPOPHBIX yIOOPEHHUIA, TTOTyICHHE, COONpaHre, pacliO3HABaHUE U
U3Y4YEHUE CBOICTB aMMHUaKa, MPOBEJAEHUE KAaYECTBEHHBIX pEAKLHM HAa HOH



aMmmMoHHA U (Qocdar-MOH W HU3y4YEHHE MPHU3HAKOB HMX MPOTEKaHUS,
B3aMMOJIEICTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUAIIOB), HU3YYEHHE MOJENEH KPHUCTAIUIMYECKUX
pem€ToKk anmmasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
NpOTUBOrasa, IMOJy4YeHHe, COOMpaHUe, paclio3HABaHWE U H3YUEHHE CBOMICTB
YIJACKUCIOrO Tas3a, MpPOBEIACHHE KayeCTBEHHBIX peakiuil Ha KapOoHAT u
CUJIMKAT-UOHBl W H3y4YEHUE IIPU3HAKOB MX IPOTEKAaHUS, O3HAKOMIICHHE C
IPOAYKIMEN CWIMKATHONW NPOMBIIIIEHHOCTH, PELIEHHUE JKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIlIbl U UX COSIUHEHUSD.

MeTaJibl 4 MX COeIMHEHUS

OOmiast xapakTepUCTHKAa XHMHYECKHMX JJIEMEHTOB — METAJUIOB Ha
OCHOBAHHHM UX NOJIOKEHHU B llepuonndeckon cucremMe XMMHYECKUX AIIEMEHTOB
. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas
CBA3b U METAJUIMYECKAs] KPUCTAININYECKAs pEIETKA. DIEKTPOXUMHYECKUI Pt
HanpspKEHUW MeTauioB. PU3MYECKMEe M XUMHYECKHE CBOWMCTBA METAILIOB.
O6mme crocoObl momyyeHuss MeTawioB. lIoHATHE O KOppPO3MM METAILIOB,
OCHOBHBIE CIIOCOOBI 3amIMTBl MX OT Koppo3ud. CruiaBel (CTajlb, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilemoynpie  Metayutbl:  nosiokeHne B llepuommueckon  cucreme
xuMmudeckux aneMeHToB /. 1. Menneneesa, cTpoeHMe UX aTOMOB, HaX0XKIEHUE
B npupojae. Ou3znyeckue U XUMUYECKHE CBOMCTBA (HAa NpHUMEpPE HATpUs U
kanust). Okcuabl U THAPOKCHABI HAaTpust W Kanus. [IpuMeHeHue IenouYHbIX
METAIIJIOB ¥ UX COCITMHEHUMN.

[[lenouyHO3€MENbHBIE METAJUIBI MAarHuid W KaJIbIUW: IIOJOXEHHUE B
[lepuonnueckoit cucreme xumuueckux osaemeHToB Jl. WM. Mennaeneesa,
CTPOCHHE MX aTOMOB, HaxOXAcHUE B Ipupone. Pu3nyeckne U XUMHUYECKHUE
CBOMCTBAa MarHuss W Kaibllds. BakHeliine coeauHeHHs Kaiabliusd (OKCH,
TUAPOKCHU]I, COJHN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHAN: noJiokeHne B llepuonnueckom cucTeMe  XMMHMYECKHX
anementoB JI. M. MeHnneneeBa, cTpoeHue aroma, HaXOXKICHHE B IPUPOJE.
dusnyeckne W XUMHYECKHE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCUA ATFOMUHUS.

JKeneso: nonoxenue B [lepnogndeckon cucTeMe XUMUYECKHAX JJIEMEHTOB
J. U. Menneneesa, ctpoeHne atoma, HaxoxaeHue B npupone. Ousnueckue u
XUMHYECKuEe CBOMCTBa xene3a. Okcuabl, TUIpokcuibl u conu xenesa (1) u
xenesa (III), ux cocra, cBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C OOpa3laMH METAUIOB U CIUIABOB, UX (PU3NYECKUMHU
CBOMCTBaMH, M3YYEHUE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJEWUCTBUS OKCHIA
KaJIbLIUg W HATpHUs C BOJOM (BO3MOYKHO HMCIOJIb30BAaHUE BHUIEOMATEPUATIOB),
UCCIIEJOBAaHNUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHNUS JKEJIe3a B KUCIOPOIE
(BO3MOKHO HCIOJIb30BAaHUE BUAECOMATEPUATIOB), NPU3HAKOB IPOTEKAHUS
KA4ECTBEHHBIX PEAKINNA HAa MOHBI: MarHus, KAJIbLUSA, aTIOMUHUSA, INHKA, XKEe3a
(I) m xenesza (IlI), menu (II), HaOmromeHwe UM omNHCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpHUs, Kaaus M Kaiublus (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHANIOB), MCCIEOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHUHHUSA Y THAPOKCUIA LIMHKA, PEIICHUE JKCIIEPUMEHTAIbHBIX
3a7a4 o TeMe « BaxxHenmme MeTauibl U UX COCAUHECHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa



BemecTBa n Marepuainsl B MOBCEJHEBHOW XMU3HU 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEILECTB U XUMHUYECKHUX peakuuil B ObITy. IlepBas momoiup npu
XUMUYECKUX OKOTax U OTPaBICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpeibl (MpeaenbHas JOMyCTUMAast
KOHIIEHTpamusi Bemiects, painee — [IJIK). Ponp xumMum B penieHuun
IKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pas3oB MaTePHAIOB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIUMEPHbBIE
MaTepHaIbl).

MeosicnpedmemHuuie céasu

Peasmmzanust mexnpeaMeTHbIX CBA3EH NPU W3YyYEHUM XUMUHU B 9 Kiacce
OCYLIECTBJISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHbBIX
NOHATUH, TaK W TMOHATHWA, SBISIIOIIMXCA CUCTEMHBIMU JUIA OTAEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, KIacCupUKalusi, MNEePHUOIUYHOCTb, HaONIOJCHNUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJEINb, SIBJECHUE, MMAPHUKOBBIN
3¢ (HEKT, TEXHOJIOTHSI, MATEPUATIBI.

®dusnka: Marepusi, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNbI, PaJUOaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYITPOBOJTHUKH, JUDJICKTPUKH, (DOTOIEMEHT, BEMIECTBO, TENO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, a3, pacTBOpP,  PacTBOPUMOCTb,
KpUCTAJUITMUECKas pPEIETKa, CIUIaBbl, (U3MYECKUE BEIMYUHBI, €IMHULIBI
U3MEPEHUs, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, Ouocdepa, IKocucTeMa, MUHEpaIbHbIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BELLIECTBA.

l'eorpadus: armochepa, rumpocdepa, MuHEpaabl, TOPHBIE MOPOIH,
NI0JIE3HBIE NCKOIIAeMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMs JTOCTHTAIOTCA B XoJ¢ OOy4eHHs XUMHH B €IMHCTBE y4eOHOU U
BOCIIUTATENIbHOW  JIEATEIbHOCTH B COOTBETCTBUH C  TPaJULMOHHBIMU
POCCUICKAMH COLMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOPMAaMHM MOBEJIEHHUS U CIOCOOCTBYIOT
poLeccaM CaMOIO3HAHUA, CAMOPA3BUTHA U COLIUATM3ALUN O0yYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOYyYaroIIUXCs
PYKOBOJICTBOBATBbCSl CUCTEMO TO3UTUBHBIX LIEHHOCTHBIX OpPUEHTalUd U
pacIIMpEHHE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LHEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYyJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, NOHMMAaHHUS 3HAYEHUS XUMHUYECKOU
HAYKH B KU3HU COBPEMEHHOTr0 OOIECTBa, CIIOCOOHOCTU BJIAJETh JOCTOBEPHOM
uH(popmaenn o0 TMepeAoBbIX JOCTHXKEHHSIX M OTKPBITHSIX MHUPOBOM H
OTEUECTBEHHOW XUMHUH, 3aUHTEPECOBAHHOCTHM B HAyYHbIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEICTAaBICHUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUHA B  KOJUIEKTHMBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B
OOIECTBEHHO IMOJIE3HOM, y4eOHOMCCIIEIOBATENBCKOM, TBOPUYECKOM M JPYrUX
BUJIAX JIESTEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIbHOCTH
IIPY BBINIOJHEHNUN YYEOHBIX, IO3HABATEIbHBIX 33/1a4, BHITOJIHEHUH XUMHYECKUX
JKCIIEPUMEHTOB,  CO3JaHUM  Y4YE€OHBIX  MPOEKTOB,  CTPEMJIEHHS K
B3aMMONIOHUMAHWIO ¥  B3aUMOIIOMOINM B  TPOIECCEe JOTOW  ydeOHOM
NEeSATENbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEIEHHWE M MOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULNN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33pPEHYECKUE MPEACTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHW U COCTaBIIAIOIIME
OCHOBY JUIsl HOHMMAaHUs CYIIIHOCTH HAyYHOM KapTUHBI MUPA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOAIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEIOH, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HallpaBJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAUMBbIE UIsI OOBSCHEHHs] HAOII0JaeMbIX IPOILECCOB H
SBJICHUH, MO3HABATEIbHON, MH()DOPMALIMOHHOW U YUTATENbCKON KYJIBTYpHI, B
TOM 4YHCIIE HaBBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEpPATypoil, JOCTYIHBIMH TEXHUYECKUMHU  CpPEICTBAMH
MH(OPMAIMOHHBIX TEXHOJIOTHA;

MHTEpPEC K OOYYCHHIO W TO3HAHUIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K camM0o00pa3oBaHHUIO, MPOEKTHOM U  HCCIEN0BATENbCKON
NESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS OOy4YEHUS B
JlanbHEHIIeM;

4) popMHupoBaHMA KYJIbTYPbI 310POBbS:

OCO3HaHWE LIEHHOCTHU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
310pOBbIO, YCTAHOBKU HA 3J0POBBII 00pa3 ’KU3HU, OCO3HAHUE MOCIIECICTBUNA U
HEMpUATHE BpEAHBIX TNPUBBIYEK (YMOTPEOJIEHUSI aJKOTOJs, HAPKOTHKOB,



KypeHHUs1), HEOOXOIMMOCTH COOJIOACHHS TMpaBW  OE30MACHOCTH  IpH
oOpalieH ¢ XMUMUYECKUMHU BEIIECTBAMU B OBITY U pEajIbHOM KU3HU;

5) TpyaA0BOI0 BOCIIMTAHMS:

UHTEPEC K MPAKTUYECKOMY HM3YUYEHHIO MPOPEeccuid U TpyAa pa3iudHOro
poJia, yBaXKEHUE K TPYy U pe3yJbpTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YHUCIE
Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUU M0 XUMHH, OCO3HAHHBIM BHIOOD
WHAMBUIYAIbHON  TpPAaeKTOpPUMU TMPOJOJDKEHHs O00pa3oBaHHS C  YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEM, ycCHemHol MNpoPheCCUOHATIBHOW JEATEIbHOCTH W Pa3BUTHUS
HEOOXOMMBIX YMEHHI, FOTOBHOCTb aJalTHPOBAThCA B MNPOPECCHOHATBHOU
cpexne;

6) IK0J10rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU IIeTIeCO00pa3HOe OTHOILIECHHE K MPHUPOJAE KaK HMCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHMSI, TOHUMAHUE HEHHOCTH 3I0POBOIO
u Oe3zomacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY U MCUXHYECKOMY 370POBbIO, OCO3HAHUE IICHHOCTH COOJIOICHUS
npaBui O€30MacHOr0 TMOBEAEHUS MpH padoTe C BEUIECTBAMH, a TaKXe B
CUTYALMX, YTPOXKAOIINX 310POBbIO U )KU3HU JTIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble PU NU3YYEHUU XUMUH, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXaWIIEW NPUPOJHOM Cpemou, i
NOBBIIIEHNS YPOBHS 53KOJIOTHYECKOW KYJIbTYPbl, OCO3HAHHS TIJIOOAJIBHOIO
XapakTepa 3KOJIOTMYECKUX MpOOJeM M MyTed HX PEIICHHs OCPEICTBOM
METOJIOB XMMUH, 3KOJOTHYECKOIO0 MBIIUICHNS, YMEHUS PYKOBOJACTBOBATHCA UM
B [103HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbLHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pe3yJbTAaTOB BBIIEISAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHPOBO33pPEHHsSI OOIICHAYYHbIE MOHSATHS (3aKOH, TEOopHs,
OPUHIMN, THUMoTe3a, (¢akT, CHCTeMa, MPOIECC, IKCIEPUMEHT H JApPYyTroe.),
KOTOpBIE HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Yy4YEOHBIX MpeaMeTax Hu
MO3BOJIIIOT HAa OCHOBE 3HAaHMW M3 OTUX MpeaMeToB  (HopMHupoBaTh
IPEICTAaBIEHHE O LEJOCTHOM HAy4yHOM KapTHHE MHpA, M YHUBEpCAJIbHbIE
yuyeOHble JaelcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE, PErYJSTUBHBIE),
KOTOpbIe O0ecrneunBaoT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSATEIHHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble j1oruyeckue 1efcTBUA:

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

YMEHUE MPUMEHATh B IMPOILECCE IO3HAHMS MOHATUA (TPEIMETHBIE H
METanpeMETHbIE), CHUMBOJIMYECKHAE (3HAKOBBIE) MOJIENU, HCHOJb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHBIE
NPEICTaBICHUS — XUMUYECKUN 3HaK (CUMBOJ JIEMEHTa), XUMHUYecKas popmyra
U ypaBHEHHE XUMHYECKON pPEaKluu — IMPHU PEUICHUH Y4eOHO-TI03HABATEIbHBIX
3aja4, C y4E€TOM OSTUX MOJEIBHBIX MPEICTAaBICHUN  BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPHU3HAKU HU3y4aeMbIX OOBEKTOB —



XUMHUYECKUX BEHIECTB M XUMHUYECKHMX pEakluid, BBIIBIATH  0OIIME
3aKOHOMEPHOCTH, IPUYUHHO-CJIEJICTBEHHBIE CBSI3M M NPOTHBOPEYHUS B
U3y4aeMbIX IPOLECCax U SBICHUSAX.

ba3oBble uccienoBareJbCcKie AeHCTBHUA:

YMEHHUE UCIIOJI30BaTh MTOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMSI, a TaKXKE B KAayeCTBE OCHOBBI A1 (POPMHUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHUU;

npuoOpeTEeHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3AIMHU U MPOBEICHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOJoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBAThH €0 pe3yibTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO ONBITA, HUCCIIEJOBAHUS, COCTABIATh
OTUET O MPOJETAHHOMN padoTe.

Pabora ¢ uHpopmanmeit:

yMEHHE BBIOMpATh, AHATU3UPOBATh U WHTEPIPETHPOBATH HHPOPMAIHIO
pa3aMuYHBIX BHUAOB H (OPM MPEACTABICHUS, IMOJY4aeMyl0 W3 pa3HbIX
VCTOYHUKOB (HAy4YHO-IIOMYJISIpHAsL JIMTEpaTypa XUMHUYECKOTO COJEp KaHMS,
CIpaBOYHBIE MOCOOMs, pecypcbl IHTepHeTa), KpPUTHYECKHM OLEHUBATH
IPOTHUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHUE NMPUMEHATh Pa3jIn4Hble METOJbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
uH(pOpMaIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX ISl BBIIIOJHEHHUS
y4eOHBIX U IMO3HABATENIbHBIX 3374 OIPEACIEHHOIO TUIIA, TPHOOPETEHHE OIbITa
B 00JIaCTU HKCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
OBJIAJICHHE KYJbTYpPOH aKTUBHOIO HCIIOJIb30BAHUSI PA3IMYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (OpMYy MpeACTaBICHUS
uH(pOpMaIMi U WUIFOCTPUPOBATh pEUIAEMBbIE 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMmmamu, JpyrumMu Gpopmamu rpaduku 1 uX KOMOWHAIUSMUY;

YMEHUE UCIOJIb30BaTh MW AHAJIM3UPOBaTh B IIpoliecce YYEOHOW U
UCCJIEI0BATEIbCKON NEeATENBHOCTH uH(pOpMaLUIO 0 BIIUSIHUN
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO034iicTBAa W TPAHCIOPTa HAa COCTOSHHE
OKpY>Karollen MPUPOAHOU CPEIBI.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUA:

yMEHHUS 3a7aBaTh BOIPOCH (B XoJe auanora U (WiM) JUCKYCCUH) IO
CYLIECTBY 0OCyXkaaeMoil Tembl, (OPMYyJIUPOBATh CBOU  MPEATIOKEHUS
OTHOCHUTEJIBHO BBIITOJTHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUSL MPEACTaBIATh IOJYYEHHBIE PpEe3yJbTaThbl IO3HABATEIBHON
NEATENbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pEe3yibTaTOB BBINOJHEHHS XHMHYECKOIO JKCIIEpUMEHTa (Ja00OpaTOPHOIO
OTbITa, J1a00PaTOPHOI PpabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IPOEKTA);

yMEHUSI Y4e€OHOr0 COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATEJILHOM W  HCCIEAOBATENIbCKOM  JIESATEIbHOCTH IpPU  PEIICHHUH
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unuii  (oOCykaeHus, OOMEH MHEHUSMH, «MO3TOBBIE  LITYPMbI»,
KOOpJMHALMSA COBMECTHBIX JIEUCTBHI, OINpPEACIICHHE KPHUTEPUEB IO OLEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U APYrue).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUYeOHbIC JefiCTBUSA:

YMEHUE CaMOCTOSITENIBHO ONPEAENIATh LENH ACSITENbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpPATh Hanbosee 3p(GeKTUBHBIE CIOCOOBI pelIeHUsT YIeOHBIX
Y TMO3HABATEJBbHBIX 33Ja4, CAMOCTOSITEIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JEUCTBUM NPHU BBHINOJHEHUM 33aJaHUM C y4ETOM



MOJTyY€HUS] HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOIB30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMbleé B YCIOBHH
3a/1aHUN.

INNPEJMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pE3yJbTAaTOB IO OCBOCHHUIO OO0SA3aTEIBHOIO

COJIepKaHus, YCTaHOBJICHHOTO AAaHHON (eaepanbHON paboueld MporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OO0YYaIOUIMMUCS HAyYHbIE 3HAHUS, YMEHHSI U CIIOCOOBI
NeNCcTBUN, crenuduueckue Isd MpeAMETHOW o0macth  «XUMHS, BHIIBI
NEATEIIbBHOCTH 110 TOJyYEHUIO HOBOIO 3HAHWsA, €ro HHTEpIpETalnH,
IpeoOpa30BaHUIO U IPUMEHEHHUIO B PAa3JINYHBIX YUEOHBIX U HOBBIX CUTYyalUsX.
K koHuy oOydeHuss B 8 kiacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh c(POPMHUPOBAHHOCTH y 0OYHAIOIIUXCS YMEHUI:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJIA,
XUMHYECKUN DJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJAHOPOJIHAS), BAJIECHTHOCTh, OTHOCUTENIbHAS ATOMHAs
U MOJIEKYJIIpHAsi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISpHAs
Macca, MaccoBas JOJ XHMHYECKOIO JJIEMEHTA B COCAUHEHUH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHE,  COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUs, XUMUAYECKash PEaKLus,
KJ1accu(UKaus peakUnid: peakliMi COEUHEHUS, PEAKLIUU PA3I0KEHNUS,
peakuuy 3aMElIeHMs, peakluud OOMEHa, JK30- U SHIAOTEPMUYECKHE
peaxIum, TEeIoBoi 3(eKT peakiuu, SAPOo aToMa, JIEKTPOHHBIN CIon
aToMa, aTOMHasg opOuTanb, paguyc aromMa, XHUMHUYECKas CBs3b,
NOJISIPHAst W HENOJSApHAs KOBAJICHTHAs CBSA3b, MOHHAsA CBs3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJS BellecTBa (MPOUEHTHas
KOHLIEHTpAaIMsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHMYECKHX NOHATUUA U
IIPUMEHSTH 3TH NOHATHUSA IIPUA ONMCAHUM BEILECTB U UX NPEBPALLCHUM;

e HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIUKY JJISl COCTaBieHUA (GOpMyIl
BEILIECTB U YPABHEHUN XUMHWUYECKUX PEAKLINN;

e OMNpEAeNATh BaJEHTHOCTh AaTOMOB  DJJEMEHTOB B  OMHApHBIX
COCMHEHMSIX, CTENEeHb OKHCIIEHUS JJEMEHTOB B  OHMHapHBIX
COCIMHEHUAX, NMPHUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy
COEMHEHHUI 1Mo (hopMysaM, BHJI XMMHYECKOW CBA3HM (KOBAJECHTHas U
VMOHHAs1) B HEOPraHUYECKUX COEAMHEHUSX;

e packpbeiBaTh cMmbica llepuomnueckoro 3akona [[. M. Mennaeneesa:
JEMOHCTPUPOBATh IIOHHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MOJIokeHud B [leprnonnueckont cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e OMNWCHIBATH W XapakTepu3oBaTh Tabmuunyio (opmy [lepmomuueckoit
CUCTEMBl XHMMYECKHX DJIEMEHTOB: pa3jiMyaTh IIOHATHS «IJIaBHAs
noarpymnmna (A-rpynna)» u «nobdounas noarpynna (b-rpymnma)», mansie
u OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHHsI, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguyeckass cucrema xumudeckux siementoB JI. .
MenpneneeBay € YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sApa, oOllee 4YHucCIo
AIIEKTPOHOB U PACMPEIEICHUE UX N0 SJEKTPOHHBIM CIIOSIM);



K

KJIacCU(UIMPOBATh  XMMHUYECKHE  JJIEMEHTBI,  HEOPraHWYECKUE
BEILECTBA, XUMUYECKHE PEAKINH (TI0 YACTY U COCTABY YYACTBYIOLIUX B
pPEaKIy BEIIECTB, M0 TEIIOBOMY (G (DeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XMMHUYECKHUE CBOICTBA BEILIECTB
pa3sIUYHBIX ~ KJIACCOB,  MOJATBEpPXkAAas  ONUCAaHUE  MpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKLIN;
IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B  3aBUCHUMOCTH OT HX
KaUeCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAaHUS XHUMHYECKHX
NPEBPAILECHUN B PA3JINYHBIX YCIOBHUSX;

BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO Qopmysie
COEJIMHEHHUs, MacCOBYIO [OJIF0 BEIIECTBA B pacTBOpE, IPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMUYECKOHN pEeaKIny;

OPUMEHATH OCHOBHBIE OINEPALUHA MBICIUTEIBHON NEATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTH3AIHIO,
KJIACCU(PUKALMIO, BBISBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€d — s
U3Y4YEHHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKUUW, €CTECTBEHHO-
HayyHble  METOJbl  TO3HaHWs —  HaONIOICHHWe, H3MEpPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

CIIeIOBaTh IpaBWjaM  IOJb30BaHUS XMMHYECKOM TIOCYylIOM U
71a00paTOpHBIM 00OpYyIOBaHMEM, a TakXKe MpaBHiaM oOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH IO BBIIIOJIHEHHUIO
71a00paTOPHBIX XWMUYECKUX OIBITOB MO MOJYYEHUIO U COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACHEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILECTBA, [JIAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI MO
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 00yYarOLUXCSl YMEHHIL:

pPacCKpbIBATh CMBICI OCHOBHBIX XMUMHUYECKUX NOHATHNA: XUMWUYECKUHN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHMOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHULIATENBHOCTD, CTENIEHD
OKHCJICHHs, XUMHYECKas peakuus, XHMHUYECKas CBA3b, TEIUIOBOU
3pdeKT peakuuu, MOJb, MOJAPHBIA O0BEM, PacTBOp, JIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs ITUCCOUMALMS, PEAKIIUM NOHHOIO
oOME€Ha, KaTaJu3aTop, XUMHUYECKOE pPaBHOBECUE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
alIoTpomnus, aMQOTEepPHOCTh, XHUMHUYECKas CBs3b (KOBaJECHTHas,
VWOHHAs, METaINYecKas), KpPUCTANIMYECKas peETKA, KOppo3us
METAJJIOB, CIUIAaBBI, CKOPOCTh XUMHYECKOM pEaKLMH, NPEIeIbHO
nonyctumas konnentpanus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX IIOHATHU H
IIPUMEHSTH 3TH NOHATHUSA IIPUA ONMCAHUM BEILECTB U UX NPEBPALLCHUM;
UCTOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBIIEHUS (POpMyI
BEILIECTB U YPABHEHUN XUMHWUYECKUX PEAKLINN;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XMMHUYECKHX
AJIEMEHTOB B COCAMHEHUAX PA3JIUYHOTO COCTaBa, NPHUHAIICKHOCTD
BEIIECTB K OINpeNeIEHHOMY KIAcCy COEAMHEHMH MO (opmyiiaMm, BUJ
XUMUYECKON CBSA3M (KOBaJEHTHAs, WMOHHAs, METAJUIMYECKasi) B



HEOPTAaHWYECKUX COCTUHEHUSX, 3apsii MOHA 0 XUMHUYECKOW (popmyiie,
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX COETUHEHH,
THUI KPUCTATUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpeiBath cmbica [lepmogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro INOHUMAHHE: OIHUCHIBATH U XAPAKTEPU30BaTh
tabmmunyto Gopmy lleprogudeckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
pa3nuyarh NOHATHUS «IJIaBHas noarpynna (A-rpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», mansie U OONbIIME TMEPUOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPbIE HUMEIOTCA B TNEPUOAMYECKOM TabiIHIEe, C
YUCJIOBBIMU  XAapAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIEMEHTOB (CocTaB W 3apsj sjapa, oOlee YHCIO 3JJIEKTPOHOB H
pacnpeneieHue WX II0 DJJIEKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCJMHEHUII B
npejenax MajiblX MEePUOJOB U IJIaBHBIX MOATPYMII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UUHUPOBAThH ~ XMMHUYECKHUE  JJIEMEHTHI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE PEaKIUU (110 YUCTY U COCTaBy YYaCTBYIOUIUX B
peaKIuy BEIIECTB, MO TEIUIOBOMY 3((eKTy, M0 M3MEHEHUIO CTereHel
OKHUCJICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBAThH) OOIIUE U CICIUPUICCKUE XUMUICCKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPXKAasi OMHCAHUE
npuMepaMHi MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUS BJIEKTPOIUTUYECKOW JTUCCOIMALUM KHUCIOT,
LIEJI0YEH M COJIEH, NOJIHBIE W COKpAIIEHHBIE YPAaBHEHUS PEAKLIHAN
WOHHOTO  OOMEHa, YpaBHEGHHsI  peaKIMii, IMMOATBEPKIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOW CBSI3M MEXK]Yy BEHIECTBAMHU PA3TUUYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi
MOCPEJCTBOM COCTABJICHHSI JIEKTPOHHOr0 OajaHca 3THX peakLni;
IPOrHO3UPOBAaTh CBOICTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHHS,
BO3MOXKHOCTH TMPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYI0 MOJEKYJSIPHYIO W MOJISIPHYIO MAaCChI
BEIIECTB, MAacCOBYIO JOJI0 XHUMHUYECKOTO OJJIEMEHTa MO Qopmyie
COEJIMHEHHUs, MacCOBYIO [OJIF0 BEIIECTBA B pacTBOpE, IPOBOIUTH
PacyEThI IO YPAaBHEHUIO XUMUYECKOUN peaKInu;

coONMoaTh  MOpaBUja  TOJIB30BAaHMS  XMUMHUYECKOM TOCYyJAOW U
71a00paTOpHBIM OOOpYNOBAaHUEM, a TaKKe MpaBujia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJIYYEHUI0O W COOHMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJAUTh  PEAaKIMM, MOATBEPKAAONIME KAYeCTBEHHBIH COCTaB
pa3IUYHBIX BEIIECTB: PACHO3HABaTh OMNBITHBIM MYyTEM XJIOPHU/I-,
Opomun-, wuoaua-, KapObonat-, ¢docdar-, cuUIMKaT-, Cyiabdar-,
TUJAPOKCUJ-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEPAMU MBICIUTENBHON NESITENbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, 0000IIeHne, CHUCTEMaTH3aIHIO,
BBISIBIICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJIsl U3YUYEHHUSI CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIUNA, €CTECTBEHHO-HAYyYHbIE METObI



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



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumMenoBanue KouunyecTBO 4acoB
Ne DJIeKTPOHHBIE (HH(POBbIE)
pa3iejioB U TeEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmel padoThI padoThI
Pasznea 1. IlepBoHayanbHble XUMHYECKHE TOHATHUS
XumMmusi — BaxkHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka [JOK
’ U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
JeSTEIbHOCTH YEJIOBEKa
12 BemecTBa n xuMHuueckue 15 | bubnuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Paznea 2. Ba:kHeiilne npeacTaBuTe/ Il HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopoa. 6 bubnuoreka LIOK
’ [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
9 Bonopon.Ilonstue o g 1 bubmuoreka IIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. 5 ! I bubmmoreka [JOK
’ [TonsiTre 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI Eubs OK
2.4 HEOPraHUYECKUX 11 1 1 nomHotexa 1

COETUHEHNH

https://m.edsoo.ru/7f41837¢



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

Pasnea 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xummuieckux d1eMenToB /I, M. Menaesneea. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIHTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMH4YecKast CBA3b.

39 OKucauTenpHO- g 1 but6mmoreka [IOK
’ BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peaKkuuu
but6mmoreka [{OK
Hroro no pasnerny 15 https://m.edsoo.ru/7f41837¢
PesenBHOC BDeMS 3 but6mmoreka [JOK
p p https://m.edsoo.ru/71f41837¢
OBIIEE KOJIMYECTBO
68 4 5

YACOB IIO ITPOTPAMME



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

9 KVIACC

HauMeHoBaHUe KoanuecTBO 4acoB
Ne duexkTpoHHbIe (LM pPOBbLIE)
pa3e/ioB U TeM KoHTpoJabHbIe IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
NMporpamMmsl padoThI padoThI
Pa3nea 1. BemecTBo 1 XuMH4yecKkmne peakuun
IToBTOpEHUE U
11 yriryOJeHre 3HaHUH 5 1 bubnuoreka IIOK
' OCHOBHBIX Pa3JeiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kkinacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 Bubmiorexa LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIIUN
DJIEKTPOJIUTHYECKAS
13 JIUCCOLIMALINA. g 1 1 but6mmoreka [IOK
’ XUMUYECKUE PEaKINu B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazaeny 17

Pa3nea 2. HeMeTa/JIBI H UX COeANHEHUS

OO11ast xapakTepucTHKa

2.1 XUMHUUYECKHUX DIIEMEHTOB 4 1 Bubmiorexa LIOK
) https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
2.2 OO6mr1ast XxapaKTepuCTHKA 6 bubnuoreka [JOK

XUMHUYECKHUX DJIEMEHTOB
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

COCTMHEHHUS
OOm1ast xapakTepucTHKa
)3 XUMHUYECKUX AJIEMEHTOB . bubmmorexa [JOK
' VA-rpynnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTUHCHHUS
OO1as xapakTepucTUKa
XUMHUYECKUX IJICMECHTOB Eubs 1IOK
nOIMOTEeKA
2.4 IVA- .
rp}:HHH Yraepor i 8 https://m.edsoo.ru/7f41a636
KpEMHUI 1 UX
COCTMHEHUS
Uroro no pazaeny 25
Paznen 3. Merasuiibl M MX COeIMHEHUS
31 OO0mme cBoiicTBa 4 bubmuorexa [JOK
' METaIOB https://m.edsoo.ru/7f41a636
39 Baxueiine MeTajuibl U 16 bubnuoreka [JOK
’ UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomnias cpeaa
41 BemectBa u Mmarepuarsi B 3 bubnuoreka [JOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesenBHOE BDEMS 3 bubnuoreka [JOK
p p 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
DJIEeKTPOHHbBIE
JlaTa uudposbie
n| Tema ypoka KoHTpoJbHbIE IMpakTHYeckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
/ paGoThI paboThbI
. pecypchl
[Ipeamer xumun. Ponb xumuu B bubmnoreka LJOK
1 JKA3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILICCTBA Oc
[TonsiTHe 0 MeTO/IaX MO3HAHUS B bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[IpakTuueckas padora Ne 1
«IIpaBuia paboTsl B 1aboparopuun bubmotera [JOK
3 P . 1 https://m.edsoo.ru/ff0d23
1 Ipu€MBbI 0OpaleHusl ¢ de
J1a00paTOPHBIM 000PYI0BAHUEM) o
bu6mmorexa [JOK
HucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crioco0wl pazaeneHus: cmecei e
[IpakTuueckas padorta Ne 2 bubnuorexa [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYUCTKHU TOBAPEHHOU COJIN)» c8
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a

6¢



https://m.edsoo.ru/ff0d2a6c
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

XUMHYECKHUE DJICMCHTHI. SHAKH bu6nmnoreka [JOK
7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIECMEHTOB e8
Bbu6mmorexa [JOK
8 [IpocTsle U CIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6c¢
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyiia bubmorexa HOK
10 ' pMyIa- https://m.edsoo.ru/ff0d2ea
BanenTHOoCTh aTOMOB .
XMMHUYECKHMX DJIEMEHTOB -
OtHOcHUTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
11 | OrtHocuTenbHas MOJIEKYJIsIpHas https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 107151 XUMHAYECKOTO bubmiorexa LOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COSIUHCHIH 00
bu6mmoreka [IOK
KonuuectBo BemectBa. Mouib.
13 B https://m.edsoo.ru/ff0d52
MounstipHas macca
30
Bbu6moreka [JOK
Ou3nYECKUe U XUMUISCKUE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMHUYECKasi PEaKIus .
15 | IlpusHaku U yCaoBUSI MPOTEKAHUS bubmuorexa [JOK
XUMHUYECKUX pea}(upﬁ/’[ https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d3a16
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

16

3aKOH COXpaHEHUsI MaCChl

bu6mmorekxa [JOK

16 | BemecTB. XUMHYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHHUSI 38
Brruncienus konuuecTBa, MacChl bubmuoreka [JOK

17 | BemecTBa 0 ypaBHEHUAM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEAKIIUit 08
Knaccudukanus XuMuuecKux

eaKuuil (CoeqMHEHUS bubmorexa [IOK

18| P ’ https://m.edsoo.ru/fOd3f3
pa3NoKeHUs, 3aMEIICHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — yu€HBbIii- bubnuorexa [JOK

19 | »sunukmoneauct. O600IICHNE 1 https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIus 3SHAaHHUHA c4
Kontponbnas padota Nel o teme bubnuorexa [JOK

20 | «BemecTBa U XMMHUYECKHUE https://m.edsoo.ru/ff0d42
peaxIun» 90
Boznyx — cmech razos. Cocras bubmuorexa [IOK

21 Bo3ayxa. Kucimopom — aneMeHT u https://m.edsoo.ru/ff0d44
npocroe Bemectso. O30H 8e
du3nYeCKUe U XUMHUYCCKHE
CBOMCTBA KHCIOpOa (peaKiuu bubmorexa LOK

22 P P https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 14
00 okcumax —

23 | CmocoObl moydeHus: KUCIopoIa bubnmoreka [JOK
B J1a00paTOpUu U 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

IIPOMBILIEHHOCTH. [IpuMeHenue

Ta
KHCJIOpO/ia
TeroBoit 3¢ dexT XumMuuecKo
peaKuru, MOHATHE O bubnuoreka [JOK
24 | TEepMOXMMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U DHAOTEPMUYECKUX 90
peaKIusx
TomnuBo (HedTh, yroiab U METaH). bubnuoreka [IOK
25 | 3arps3HeHue Bo31yxa, CIoCOObI https://m.edsoo.ru/ff0d4c
€ro IpeIoTBpaIECHU 4a
ITpaktruyeckas padora Ne 3 o
teme «[lonydyenue u cobupanue bubmorexa TIOK
26 Y P https://m.edsoo.ru/ff0d4ae
KHUCIIOPOJIa, U3YYEHHE €r0 )
CBOWCTBY =
Bonopoa — anemeHT u npocroe bubmnoreka IIOK
27 | BemectBO. HaxoxaeHnue B https://m.edsoo.ru/ff0d4d
pupoe do
OU3NYECKHE U XUMUYECKUE bubmuoreka [JOK
28 | cBoiicTBa Bonopoaa. Ilpumenenune https://m.edsoo.ru/ff0d4d
BOZIOpOZIA do
bubmnoreka LIOK
29 | TlonsATHe 0 KUCIOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
Crioco6bl osTy4eHust BOAOPO/Ia B bubmotera [JOK
30 Y P https://m.edsoo.ru/ff0d4d
naboparopuu
do
31 | IIpaktuueckas padota Ne 4 mo bubmuorexa [JOK



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

teme «[lonyuyenue u cobupanue
BOJIOPOA, U3Y4YEHHE €T

https://m.edsoo.ru/ff0d4{4
2

CBOHCTBY»
MoutsipHbiit 00BEM ra3oB. 3aKOH bubmotera [IOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brruncienus o0béMa, KOJIMYECTBA
bubmnoreka [IOK
BEIIIECTBA rasa 1o €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMUYECTBY BEIIECTBA WU 20
00BEMY _
Breraucienus 00EMOB ra3oB 10
Bbu6mmorexa [JOK
YpaBHEHHUIO PEaKIIMN Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX OTHOIIEHUI 08
razoB T
bubmnoreka IJOK
dusnyeckue U XUMHUYECKUE
35 5 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJbI
7a
CocraB ocuoBauuii. [Torsarue 00 Bubmzorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHIMKATOpaX
e2
Bopna xak pacTBopuTeib.
Bbu6moreka [JOK
Hacrplenspie 1 HeHaChIIEHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBast 1071 40
BEIIIECTBA B pacTBOPE -
38 | Ilpaktuueckas padota Ne 5 mo bubmuorexa [JOK
teme «lIpurorosnenue pacTtBopon https://m.edsoo.ru/ff0dSe
ba

C OnpeAeIEHHON MacCOBOM JT0JIeH



https://m.edsoo.ru/ff0d5eba
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

PacTBOPEHHOTO BEIIECTBA

bu6mmorexa [JOK

KonTtponsHasa pabota Ne2 1o Teme

39 HIPOTIbHA paboT 1o TeM https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 0
Oxcuppl: cocTaB, KiacCUpUKAIUs Bubmaotexa [IOK

40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

de

[Tonydyenue u xumMnyeckue bubnuoreka [IOK

41 | CcBOMCTBA KUCIIOTHBLIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCUJIOB 4e
OcHOBaHUS: COCTaB Bubmiorexa LJOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKAIMsI, HOMEHKJIATypa ca
[TonydeHue u XUMHUYECKHE Brbmoreka OK

43 Vy . https://m.edsoo.ru/ff0d67
CBOIiCTBa OCHOBAHMIA e
KwucmoTsr: cocTas Bubmaorexa LOK

44 ' ’ https://m.edsoo.ru/ff0dfee
KJ1accuuKaius, HOMEHKIIaTypa )
ITonmyuyenne U XUMHUUECKHE bubmiorexa IJOK

45 Uy https://m.edsoo.ru/ff0dfee
CBOICTBA KHCIIOT 5
Conu (cpeaHue): HOMEHKIIATYpa, bubmuoreka [JOK

46 | crmocoObl OTy4YeHHUS, https://m.edsoo.ru/00ad94
XUMHUYECKHAE CBOWCTBA 74

47 | Ilpaktuueckas pabota Ne 6. bubmmorexa [JOK

Pemenune OKCIICPUMCHTAJIbHBIX

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



https://m.edsoo.ru/00ad9b7c
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

3aza4 1mo teme «OCHOBHEBIE

KJ1aCChl HEOPTraHUYECKUX ¢
COEIMHEHMID)
['eneTnueckas CBA3b MEXKAY bubnuoreka [JOK

48 | x1accaMy HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
COCIMHECHUH 50
O06o0011eHne U CUCTEMATU3AIIHS bubmotera [JOK
49 . https://m.edsoo.ru/00ad9¢c
3HAHUI
b2
Kontposbnas padota Ne3 mo teme bubnmoreka [JOK
50 | "OcHoBHBIE KJ1acCHI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCAMHEHUN" la
[IepBble mONBITKN
bu6mmoreka [JOK
KJIaCCU(PUKAIIMA XUMUYECKHUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsTHE O rpymnIIax o
CXOJHBIX DJIEMECHTOB —
[Tepuonnueckuii 3aK0H U
bubmuoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XHMHUYECKUX dieMeHToR /I, M. 2
Menneneesa B
Bbu6mmorexa [JOK
53 | Ilepuoabl, rpynibl, MOATPYIIIIbI https://m.edsoo.ru/00ada5
2¢
bu6nmmoreka [IOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX s1ep. M3oTombl 47
55 | Crpoenue 371€KTPOHHBIX bubnuorexa [IOK



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

000JIOYEK aTOMOB DJICMCHTOB
[Tepnonnueckoit cucremst 1. 1.

https://m.edsoo.ru/00ada6
bc

MenneneeBa
XapakTepucTuka XUMUYECKOTrO
bu6mmoreka [JOK
3JIEMCHTA IO €0 MOJIOKCHUIO B
56 N https://m.edsoo.ru/00ada8
[Iepnonnueckoi cucreme /1. U. 24
MeHeneena -
3nauenue [lepuognueckoro
bu6mmoreka [IOK
3aKOHA IS Pa3BUTHUS HAYKHU U
57 https://m.edsoo.ru/00ada9
npaktuku. [. . MenneneeB — 6o
Y4EHBIN, IEAror U rpak1aHuH o
DNEeKTpOOTPULIATETbHOCTh
bubmnoreka [HOK
ATOMOB XUMHMYECKHUX 3JICMEHTOB/
58 . https://m.edsoo.ru/00adaa
Bcepoccuiickas npoBepouHast b8
paborta bs
bu6mmoreka [JOK
59 | Honnas xuMudecKas CBs3b https://m.edsoo.ru/00adac
34
bubmnnoreka IIOK
KoBanenTtHas nossipaas
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBS3b
b8
bu6mmoreka [JOK
KoBasienTHas HenonspHas
61 https://m.edsoo.ru/00adaa
XAMUYECKas CBI3b
b9
bu6mmoreka [IOK
62 | CreneHb OKUCICHUS https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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

bubmnoreka [IOK

OKHUCIIUTEILHO-
63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIC PEAKIIHN 76
bu6mmoreka [JOK
64 | OKHCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonTponbhas padota Ne4 o teme bubmuorexa [IOK
65 | «Ctpoenue aroMa. XuMUYeCKas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubnnoreka [IOK
PesepsuEblil ypok. O000IIEHNE 1
66 p yp ?l 1 https://m.edsoo.ru/00adb3
CUCTEMATHU3ALIUA 3HAHUI 3c
. bu6mmoreka [JOK
Pesepsusblil ypok. O0001IEHNE 1
67 p yp ?l 1 https://m.edsoo.ru/00ad9¢c
CHCTEMAaTH3aLMs 3HAHUI b2
. bubmnoreka LJOK
PesepsHElil ypok. O0001IIEHNE U
68 p yp ‘],H 1 https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALMUS 3HAHUI o6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

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

9 KVIACC

Ne KoanuectBo yacon
DJIEeKTPOHHbBIE
Jara uudposbie
n | Tema ypoka KonTposbHbie IpakTnyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[lepnonnueckuii 3aK0H.
bubmnoreka [IOK
[lepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKUX 3JIEMEHTOB /. .
H. MenaeneeBa -
3aKOHOMEPHOCTH B
. Bbu6mmoreka [JOK
W3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMUYECKUX 3JIEMEHTOB p
MIEPBBIX TPEX MEPUOIOB B
Knaccudukanms u bubnmoreka [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BELIECTB 2
Buabl XuMHUYECKOH CBI3U U bu6nmoreka [JOK
TUIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
peréToK 6
KonTponbaas padora Nel
o reme «IloBropenue u
yriyOseHue 3HaHUM 1 1
OCHOBHBIX Pa3/eIIOB Kypca
8 kacca»
Knaccudukarus 1 bubmuorexa LIOK



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 PEAKLUH 110
pa3IMYHBIM NIPU3HAKAM

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

[TonsTHE O CKOpPOCTH
XUMHUYECKON pEaKIIUu.

bu6mmoreka [IOK

7 https://m.edsoo.ru/00adbe9
IToHsiTHE O TOMOT€HHBIX U X
T'€TCPOrCHHbBIX PEAKIMAX -
IToHsgTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
bu6mmoreka [IOK
BIIMSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkiuu u .
[IOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKucIuTeIbHO- bubmuorexa [JOK
9 BOCCTAaHOBUTEIIbHBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopust
. bub6mnoreka [IOK
ANEKTPOJIUTUYECKON
10 https://m.edsoo.ru/00adcd6
muccornmanu. CUIIbHBIE U g
CJ1a0bIe ANEKTPOIUTHI -
bu6mmoreka [IOK
HNonubie ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakuuii 2
XHUMHYECKHE CBOMCTBA
KUCJIOT ¥ OCHOBAHUH B bu6mmoreka [JOK
12 CBETE MpeACTaBICHUI 00 https://m.edsoo.ru/00add5d

AIEKTPOIUTUYECKOMN
JCcConanuu

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
CoJIell B CBETE

bu6mmoreka [JOK

13 | mnpeacraBneHuit oo https://m.edsoo.ru/00add8b
AIEKTPOIUTUYECKOMN 2
JIACCOIUAIIAN
- bub6morexa [JOK
OHSITHE O THIPOJIU3E
14 . https://m.edsoo.ru/00add9d
coJeit
4
O6o6wenHe U bubmuoreka [{OK
15 . https://m.edsoo.ru/00addd1
CUCTEMaTHU3aIMs 3HAHUH )
[TpakTuueckas pa6ora Ne 1.
bu6mmorexka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX .
3az1au» B
Konrtpomnbnas padora Ne2
10 TEME
bubmuoreka [JOK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIHAITH. 0
XHUMHUYECKUE PEAKLIUN B B
pacTBopax»
OO61rast xapaKTepuCTHKA
P P bu6mmoreka [IOK
rajoreHoB. XMMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMEpE 5
XJiopa B
19 | Xnoposopopon. ConsiHas bubnmorexa [JOK

KHUCJI0Ta, XUMHYCCKHC

https://m.edsoo.ru/00adel0



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

CBOWCTBA, MTOJIyYEHHE,
[IpUMEHEHUE

|4

[TpakTuyeckas pabora Ne 2
o reme «Ilonyuenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHCIIOTHI, g
H3y4YEHHUE €€ CBOMCTBY» B
Brruucienus no
bu6mmoreka [IOK
YPaBHEHUSM XUMHYECKHUX
21 . https://m.edsoo.ru/00ade48
peaxiuii, ecIu O1H U3 g
peareHToB J1aH B U30BITKE -
bubmuoreka [{OK
OOm1ast xapaKTepucTHKa
22 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpynmsl .
AnoTpOnHbIE
MoU(UKAIIH CEPBI.
N bubmuoreka [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COCIMHEHHI B TIPUPOJIC. .
XVWMHUYECKHE CBOMCTBA -
cepbl
CepoBo0po/1, CTpOCHHUE, bubmuoreka [JOK
24 ¢buznyecKue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcuppl cepol. CepHast
bu6mmoreka [IOK
KHCIIOTa, U3NIECKUE U
25 . https://m.edsoo.ru/00adea?
XUMHYECKHE CBOICTBA, 2
MIPUMCHCHHE -
26 | XuUMHUYECKHE peaKIuH, bubnmoreka [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

JeKalUe B OCHOBE
IIPOMBIIIIEHHOTO CII0c00a
MIOJIyYEHUSI CEPHOU
KHUCJIOTbl. XUMUYECKOE
3arpsi3HEHUE OKPYyKaroIen
Cpelbl COeTMHEHUSIMU CEPBI

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

Brruucienue maccoBoit bu6mmoreka [JOK

27 JIOJIU BBIXOJ1a IIPOAYKTA https://m.edsoo.ru/00adec8
peaknuu a
OOm1as xapakTepucTHKa
37eMEHTOB VA-Tpynibl. bubnuoreka [IOK

28 | As3or, pacnpocTpaHEeHHE B https://m.edsoo.ru/00adeea
npupojie, pU3nIecKue u 6
XUMHYECKHE CBOMCTBA
AMmMuak, ero puznueckue bubnuoreka [IOK

29 U XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf00
MOJIyYeHUE U MPUMEHEHUE 4
[TpakTuyeckas padora Ne 3
o teme «Ilonyuenue brbmorexa [OK

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

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

32 Hcnonb3oBaHne HUTPATOB bubnuotexa [JOK

U cojiell aMMOHUS B
KaueCTBE MHHEPAITbHBIX

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 OKPYKAIOIIEH
Cpelbl COeIMHEHUSIMU
azoTa

doctop. Oxeun pochopa
(V) 1 pochopras KucoTa,

bu6mmoreka [IOK

33 https://m.edsoo.ru/00adf68
(bu3HYECKUE M XUMUYECKHEC .
CBOMCTBA, MMOJYyYEHHUE -
Hcnonb3oBanue pocdaron
B KQ4€CTBE MUHEPAJIbHBIX bubnuoreka [JOK
34 | ynoOpeHuil. 3arps3HEHHE https://m.edsoo.ru/00adfc2
HPUPOJTHON CPEJIbI 0
dbocharamu
Yraepon,
bu6mmoreka [IOK
pacripocTpaHEHHE B
35 https://m.edsoo.ru/00adfd9
npupoze, Gpu3ndeckue u .
XUMHUYECKHE CBOMCTBA B
Oxcuppl yriaepoaa, ux
¢bu3nueckrue 1 XUMUYECKHUE bubnuoreka [IOK
36 CBOMCTBA. DKOJIOTMUECKHE https://m.edsoo.ru/00adfeb
poOIJIeMBbI, CBSI3aHHBIE C €
okcugoMm yriepoaa (IV)
N bu6mmoreka [IOK
VYronbHasg KUCI0Ta U €€
37 https://m.edso0.ru/00ae006
conu
C
38 [TpakTuueckas padota Ne 4 bu6mmoreka [{OK

no treMe "[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 rasa.
KauectBennas peakuus Ha
kapOoHaT-1oH"

[¢}

HepBOHa‘-IaJIBHLIC IIOHATHUA
00 OpraHUYECKUX

bu6mmoreka [IOK

39 https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O o
COEAMHEHHUSIX YIJIepo/ia B
. bu6mmorexa [JOK
Kpemnnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHNS )
[TpakTrueckas padota Ne 5.
Pemenue
Bbu6mmoreka [JOK
AKCIIEPUMEHTAJIBHBIX 3a7a4
41 . https://m.edsoo.ru/00ae0bf
o TeMe «Baxkueiine )
HEMETAJIJIBI U UX -
COEIUHEHUSD)
Kontponbnas padota Ne3
. bu6mmorexa [JOK
o TeMe «BakHelme
42 https://m.edsoo.ru/00aelel
HEMETAJIJIBI U UX 2
COEITUHEHU -
OO1as xapakTepucTUKa
XAUMHUYECKHUX DJIEMEHTOB —
MeTaJIoB. MeTamaudeckas Bbu6mmorexa [JOK
43 CBSI3b U METaJJIMUeCcKas https://m.edsoo.ru/00ae103

KPUCTAILUINYECKAs PEIIETKA.

dusuueckue cBoiicTBa
METAJUIOB

(&



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e

XUMHUYECKUE CBOUCTBA

bubmuoreka [{OK
METAJIOB.
44 o https://m.edsoo.ru/00ael15
DIEKTPOXUMUYCCKUN PSITT p
HaINpsHKEHUH METAIIOB -
OOmmue crrocoObl
MOJIyYEHUSI METaJIIOB.
CruiaBel. Beruncnenust mo Bubnuoteka ]_[OK
45 YPaBHEHUSAM XUMHYECKUX https://m.edsoo.ru/00ael15
pEeaKIInii, €CIM OJIUH U3 6
pEareHTOB COJEPKUT
MIPUMECH
Bbu6mmorexa [JOK
ITonsiTe 0 KOppO3UMN
46 https://m.edsoo.ru/00ael27
METaJIOB 8
bu6mmoreka [IOK
47 [IlenoyHbIe METAIIIBI https://m.edsoo.ru/00ae14b
2
OKCHIBI ¥ THAPOKCHUIEI Brbmrorexa HOK
48 P https://m.edsoo.ru/00ae14b
HATpHS U Kaaus )
[IlenouHo3emenbHbIE bubnuotexa [JOK
49 MeETaJIbl — KalbIui 1 https://m.edsoo.ru/00ac15e
Mar"ui 8
Baxueiinime coequHeHUS Bubmaorexa IIOK
50 https://m.edsoo.ru/00ael5e
KaJIBI[HS
8
51 O0001menne u



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

cucCTeEMAaTHU3alUg 3HAHUN

JKécTtkocTh BOIBI U

bu6mmorexa [JOK

52 . https://m.edsoo.ru/00ae188
CHOCOOBI €€ yCTpaHeHus p
[TpakTrueckas padorta Ne 6 bubnuorexa [IOK
53 o TeMe "MKECTKOCTh BOJIbI https://m.edsoo.ru/00aclae
Y METOJIbl €€ yCTpaHeHus " 8
bubmnoreka LJOK
54 AmomMuHuH https://m.edsoo.ru/00aelc6
4
. bu6mmorexa [JOK
AmdoTepHbIe CBOICTBA
55 MOTEPHBIE CBOI https://m.edsoo.ru/00aelc6
OKCHJIa ¥l TUJIPOKCHUIA 4
bu6mmoreka [IOK
56 Kemneso https://m.edsoo.ru/00aeld8
6
Oxcupl, THAPOKCUABI U bubnnorexa [JOK
57 conu xenesa (I1) u xxenesza https://m.edsoo.ru/00ae35¢
(I1D) 6
53 O60061meHue u
cUCTEMaTHu3alus 3HaHUM
[TpakTuyeckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a71a4 bubmorexa HOK
59 P https://m.edsoo.ru/00ae3de

no teMe «BaxxHeiinme
METAJUIBI U UX
COEIUHEHUS

8



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

Briuucienus mo
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJii OJJUH U3

bu6mmoreka [JOK
peareHTOB J1aH B U30BITKE
60 https://m.edsoo.ru/00ael75
WJTU COJIEPYKUT MPUMECH. 0
Brranciaenuns maccoBoit -
JIOJIA BBIXOJ1a TIPOTyKTa
peaKIuu
61 O6o06menue u
CHCTEeMaTH3alMs 3HAHUI
Konrponsnas padora Ned
62 mo Teme «Baxkueiiine
METaJUIbl U UX
COCIMHCHH S
BemectBa u Mmarepuasl B bubnuoreka [IOK
63 IMOBCEAHEBHOM KM3HU https://m.edsoo.ru/00ae3f5
YeJI0BeKa 0
bubmuoreka [JOK
XUMHYECKOE 3arpsI3HEHNE
64 . https://m.edsoo.ru/00ae427
OKpY>Karolen cpebl 0
bubmnoreka LIOK
Ponw xumum B pemeHnn
65 https://m.edsoo.ru/00aed427
AKOJOTHYECKUX TTPOOIeM 0
Pe3epBHbIii ypoK. bubnuoreka [IOK
66 0O00011eHE U https://m.edsoo.ru/00ae0d0
CHCTeMaTHu3alus 3HaHUI a
67 | Pe3epBHbI ypOK. bubnuoreka [IOK



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

O0001IeHuEe "
cUCTeEMAaTH3alUd 3HAHUN

https://m.edsoo.ru/00adb33

C

Pe3epBHbIii ypoK. bubnuoreka [JOK
68 006001IeHYE U 1 https://m.edsoo.ru/00ad9cb
CUCTEMATHU3ALUS 3HAHUN 2
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

3a6nuueBa JltoboBb
ViBaHOBHa

C=RU, OU=[upekTop
wkonbl, O="MKQY "

OctpoBHoBckas COLU™,

CN=3abnuuesa Jlto60Bb
MBaHOBHa,
/7 1 E=mou_soch@mail.ru

s NoATBepXaato 3T0T
OOKYMEHT CBOEW
yAOCTOBEPSIOLLEN
noanucbio
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