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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccutickoit deneparuu.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTPUBAET pacIlpeieiIeHUe €ro Mo KijaccaM W CTPYKTYpPUPOBAaHHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataM 00y4YeHUs] XUMUU Ha YPOBHE I1€JIEH U3yueHusl peaMeTa i OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATBHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM y4eOHOM  JesATEeNbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(ECCUOHAIBHOM JICSITCIIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
1I€JIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MIPUPOILI M YETIOBEKA, SIBJIICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;

criocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00yJaIONUXCS.



JlanHble HampaBlieHUs B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIeUU(pUKON
colepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOTMYECKH
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHU4eCKON XVMHH.

CrpykTypa coaepkKaHHs NPOTrpaMMbl IO XUMHUHM CPOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTr0 mnoaxona K €€ msydeHuro. Coaep:kaHue CKIaAbIBACTCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMHUYECKOU
peakuun. OO0€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl IO MPUHIIHILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpeICTaBICHUNA 00 AIEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPAacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO PUMEHEHHSI U TIOJyYEHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPOJIbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUsA B Hayke. M3yuyeHue XuMUU MPOUCXOIUT C NMPHUBJICUYEHHEM 3HAHUUA W3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (OPMHUPOBAHUE 3HAHMA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4da
y4eOHOTr0 MpeaMeTa COCTOUT B JOPMUPOBAHUHU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUECKUX MOJTOKEHUMN, JOCTYTHBIX
000011IeHUI MHUPOBO33PEHUECKOr0 XapaKTepa, si3blka HayKd, B MPUOOILIECHUU K
Hay4YHbIM METOJAaM MO3HAHUS MPU U3yYEHHH BEIIECTB M XMMHUYECKUX PEaKIMii, B
(bopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUH U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEI0BATENBCKOM AESITENbHOCTH, OCBOCHUHU MPaBHII
0€e3011acHOro 0OpalieHNs! C BEECTBAMH B [IOBCETHEBHOW KU3HHU.



[Tpu u3yueHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obOecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpPYaIOIIEr0 MHpA, MCIHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYAOBOU
NEeSATEIbHOCTH;

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHUYECKHX OTHOILEHUH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAarOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOyueHus.

OO11ee yncno 4acoB, OTBEIEHHBIX AJI1 U3yUYEHHS] XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

COJAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYajibHbIE XMMUYECKHE TIOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemecTBa. PU3WUECKHUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTomax MO3HAHMA B XUMHHU. UHCTHIE BEIIECTBA M CMECH.
CriocoObI pa3faeieHust CMECei.



ATOMBI U MOJIEKYJbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacuérsl mo dopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMHUYECKUE SBICHUS. XMMHUECKas pEeakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3slOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCJIOTOMN) sSIBJIICHUM, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBaHuu, B3auMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3JelieHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3yeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoie, (U3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. I[lpumenenue xkucnopona. CrnocoOsbl
NOJIyYeHHUs] KUclopofa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKAIIS KACIOPOoaa.

TernoBo#t 3h(dEKT XUMHUUECKOW pPEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3/IyXa, yCWJICHUE TapHUKOBOTO A (PekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bonopoa — anemeHT u nmpoctoe BeniecTBo. Haxoxaenue Boiopoaa B Ipupo/Ie,
bu3nYecKue 1 XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHus. Kuciorsr
U COJIN.

Monsipabiii 00BEM razoB. Pac4€Thl Mo XUMHUUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTtBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE pPacTBOPbL. PacTBOpHMMOCTh BELIECTB B BOJIE.



MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukaims
OKCUJIOB:  cosieoOpa3yroniue  (OCHOBHbIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyrone. Homenkmarypa oxcuaoB. Dusmdeckue U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHui. [lonydeHre OCHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. HomeHnknarypa kuciaor. @uznyeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWMCTBA COJIEH.
[lony4denue cosen.

['eHeTnyeckas CBSI3b MEKY KJIACCAMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIIPEIECIICHUE COJEPKaHUsl KUCIOpOAa B BO3AyXe, MOJIyUEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mosxkapa), 03HaKOMJICHHE C 00pa31iaMy OKCHJIOB U OTIHCaHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieiicTBrue Boopoa ¢ okcuaom meau (I1) (Bo3moxkHO
UCITI0JIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3I[0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMSI BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETauIaMH (HATPUEM U
KaJlbliieM) (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATE€pPHAJOB), HCCIIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pacTBopom cepHOM KUCIOTBI, KUCIOT ¢ METa/UIaMH, PeaKIui
HEUTpAIN3alMU, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OIHOTO
MeTajula JPYTUM U3 PacTBOPa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«Baxuenuume KIaccbl HEOPTaHUYECKUX COCTUHEHUN .

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MengeneeBa. CtpoeHue aroMoB. XHMHYECKAasi CBS3b.
OxucaNTeIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIMKN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbie 00pa3yroT aM(pOTEPHBIE OKCUIbI
U TUAPOKCHUJIBI.



[lepnonnuecknit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u qimuHHONIEpHoaHAs hopmb [leproanyaeckoit
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneesa. Ilepuonbl u rpyrisl.
PuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3oronbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XMMHYECKHX  3BJIEMEHTOB
[lepnognueckon cucremsl [I. M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTM H3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpynmaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leproanyecko CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  oxkucieHus.  OKHCIIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchl OKMCIIEHNsI U BOCCTAaHOBIIEHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3lOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMAPOKCUIA LMHKA C pAacTBOPAMM KHCIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakluy pas3iokKeHHsl, COeIMHEHUS).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU W3YUYEHUM XUMHUHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JIJISI OT/ICJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIE TIOHSTHUS: HAy4YHBIN (DaKkT, rumoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocunrtes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
MCKONAeMbIE, TOIUINBO, BOIHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XMMHYeCKasi peaKIus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB



XAMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KAJTBLUA U X COCTUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »BJIEMEHTOB B llepmomuueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIIBI XMUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEMIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMuYecKux peakiuii Mo pa3audyHbIM MPpU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajqu3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJISIOIIME HA CKOPOCTh XUMHUUYECKOW pEaKIUU U TOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpPaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUHUM C  KWCHOJB30BAaHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust FNEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpAIIEHHbIE HMOHHbIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKOMN TUCCOIHAIUY.
KauectBeHHbIe peakuiyu Ha UOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuiui 3IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJ1opuaa HaTpus ), UCCIEAOBAHNE 3aBUCHUMOCTH CKOPOCTH XUMUYECKOU PEAKIIH OT
BO3JICMCTBUSI  pa3IMYHBIX  (HaKTOPOB, HCCIEIOBAHUE  DJICKTPOMPOBOIHOCTU
pPacTBOPOB BEUIECTB, IPOIIECCca JUCCOLUALINU KUCIIOT, IIEJI0YeH U coieil (BO3MOKHO
UCIIOJIb30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJACHUE OIBITOB, WIITIOCTPUPYIOIIUX
OpU3HAKKM TPOTEKAHUS peakluii HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OMbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpeHue, peakiuu pas3lioKeHUs,



COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOILBIO
KAuECTBEHHBIX PEaKINil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl U MX cOeIMHEHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENEHU OKucieHUud. CTpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOIECICTBUE
C MeTajulaMH, HEMeTaJlaMH, uienodamu). Xuopoojaopod. ConsHas KHUCIOTa,
XUMHUYECKME CBOWCTBA, IIOJy4YeHUE, MNpHUMEHEeHue. JleicTBue Xxijopa U
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpUIbl U UX HaXOKICHUE B
IIPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTeNeHU okucieHus. CTpoeHue M (pU3MyecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYECKHUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlHMH, JISKAIIUEe B OCHOBE
IPOMBIIIJIEHHOTO CIloco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. IIpuMeHeHue cepHoOi
kucaoTbl. CoOJMM CEpHOM KHUCIIOTHI, KadeCTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COENMHEHUWM B NpUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalollel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIECHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
bu3nyeckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydYeHHe U npuMeHeHune. Cou aMMOHUS,
uX pU3nYecKkue U XUMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MojyuyeHue, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIlIME Kak TMpeACTaBUTENS KJlacca KHUCIOT U  Cclelu(puyecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XHUMHUECKOE 3arps3HEHNE OKPYKAIOIIEH Cpesibl COeIMHEHUSIMU a30Ta (KUCIIOTHBIE
JOXKIM, 3arps3HEHHE BO3[ayXa, MOYBbl M BOA0EMOB). docdop, amioTponHbe
moaudukammu docdopa, uznueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopHas kuciora, Guznueckue M XMMHUUYECKHE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue (ochaTroB B KauecTBE MUHEPATBHBIX yA00PEHUI.

Oo6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, aJFIOTPOITHbIE MOAUPUKALINH,
pacrnpocTpaHeHHe B MpUpPoAe, GU3HUecKue U XUMUYECKUE CBOMCTBA. ACOpPOIIHS.
Kpyrosopor yraepoma B mnpupoge. Okcuuabl yriepojaa, HMX (U3HYECKHE U
XUMHUYECKUE CBOMCTBA, JEHCTBHE HA JKHUBBIC OpPraHU3Mbl, IIOJIYYEHHE U
IpUMEHEHHE. DKOJIOTUYECKUE MpOoOIeMbl, CBA3aHHbIE ¢ OKcuaoM yriaepoaa (IV),



TUMOTE3a TI00ANBbHOTO MOTEIUICHUs KIIMMaTa, MapHUKOBBIN 3(QekT. YronpHas
KUCIOoTa U e€ coid, UX (PU3MUeckrue W XUMHUYECKHE CBOMCTBA, MOJy4YCHHE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHaUaNIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSAX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ITAHOJ, TJIMLEPHH, YKCYCHAs KUCIIOTA).
[IpuposnHble HCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTb),
MPOAYKTHI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNkax, yriieBojax — U X
poiid B OKM3HM UeloBeKka. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, INOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O0uiue mpeacraBieHust 00 OKCUae
kpemuus (IV) n kpemuueBoil kuciaore. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, B
POMBIIUICHHOCTH. BakHelme cTpouTenbHble MaTepUalbl: KEpaMHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MacHOrO  MCIOJIb30BaHUS
CTPOHUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolue (QU3NYeCKHe W XUMHUYECKHE CBOWCTBA
rajJlor€éHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTEHHIOB), 03HAKOMIIEHHE C 00pa3iiamMmu
ceppl W €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJB30BaHUE BHICOMATEPHAIIOB),
HaOII0IeHNe TIpoliecca OOYTIIMBaHMS caxapa Mo AeWCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
IpOBEJCHNE KaYEeCTBEHHON peakliiy Ha CyJb(haT-uOH U HAOII0eHIe pU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3UYECKMMU CBOWCTBaMH a30Ta, docdhopa U ux
COEIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEPUATIOB), 00pa3liaMu a30THBIX
u hocopHBIX yIOOpeHUH, MmoayueHue, cooupaHue, pacro3HaBaHUE U U3ydYCHUE
CBOWMCTB aMMHaKa, MPOBEACHHE KAueCTBEHHBIX pPEaKIMii Ha WOH aMMOHHS H
docar-uoH M U3ydyeHHE TPU3HAKOB UX MPOTEKaHUs, B3aUMOJCICTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeEIbl0 (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHATIOB), HW3YYCHHE MOJACNeH KPUCTAIUIMUECKUX PEHmETOK anMasa,
rpaduta, QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOlMKu pacTBOPEHHBIX
BEIIECTB AKTHBUPOBAaHHBIM YTIJIEM U YCTPOWCTBOM IPOTHBOrasza, IMOJIy4YeHHUE,
cobupaHue, paclio3HaBaHUE U M3yUEHHUE CBOICTB YTJIIEKUCIOro rasa, mpoBeIcHHUE
KauyeCTBEHHBIX PEaKuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHHUE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHWE C TMPOAYKIIMEH CHIMKATHONM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTANbHBIX 3aad Mo TeMe «BakHeillllne HeMeTaulbl U X
COCTUHEHHUSI.



MeTtasiibl M MX COCAUHEHUSA

OO1as XxapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUU
ux nonoxeHus B llepmoamdeckor cucremMe Xxumudeckux daeMmeHTtoB 1. H.
MenzeneeBa u ctpoeHuss atToMoB. CTpoeHHE MeTauloB. Meraundeckas CBsi3b U
METaJUIMYecKass  KPUCTAJUIMYECKass  pemETKa.  JJIEKTPOXMMUYECKHH  psAX
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. O0nue
criocoObl mosy4deHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHIO0COOBI 3aIUTHI UX OT KOoppo3uu. CriaBsl (CTajb, YyTr'yH, JIOPAITIOMUHHANA, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBILLIIIEHHOCTH.

[I{eouHble METAJUIBL: MOJIOXKEHUE B [leproandeckoil cucTteMe XMMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX ATOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKcuabl u
TMAPOKCHIBl HaTpusi M Kanusa. lIpumMeHeHue IIeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[[lenoyno3emenbHble METaUIbI MarHuii M KalblMH: IIOJIOXKECHHE B
[lepnognueckon cucreMe xuMuueckux 3nemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HAXOXJEHNE B Ipupoje. PU3NUeCKue U XUMUYECKUE CBOMCTBA MarHus 1
Kanbpus. Baxxneime coequHeHHs! Kaablus (OKCUA, TUAPOKCU, conn). XKEcTkocTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AJFOMUHHAIN: TI0JI0keHNE B llepnonnuecko cucrteMe XUMUYECKUX DJIEMEHTOB
. 1. Menneneesa, cTpoeHHME aToma, HaxOXKIeHHE B mnpupone. Ouznueckue u
XUMHUYECKHUE CBOICTBa amtOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCUAA U THJIPOKCH]IA
AIIFOMUHUS.

Keneso: nmonmoxenue B [lepruoanyeckor cucTeMe XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HAaxXOoXxAeHuWe B mnpupoae. duznueckue u
XUMUYECKHE CBOMCTBA kene3a. Okcuibl, rTuaApoKcuabl U cou xenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yYEHHE  PpE3YyJIbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIMS W HaTpUsl C BOJAOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KHUCIOPOJe
(BO3MOXXKHO ~ HCIOJNB30BAaHWE  BHUJIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHbIX PEAKLIUii HA MOHBI: MarHUs, KalbIUs, aTIOMUHMS, IUHKA, skere3a (1)
u xenesa (III), menu (II), HaOmromeHNE W OMHMICAaHWE IIPOIICCCOB OKpAITHBAHUS
IUITAMEHUM WOHAMHM HaTpusl, Kaaus M Kajupluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEA0BaHNE aM(DOTEPHBIX CBOWCTB TUAPOKCUIA ATFIOMUHUS U
TMAPOKCUJA [IMHKA, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a7a4d 10 Teme «BaxkHenmmue
METaJUIBl U UX COCAVHECHUS.

XHMUA ¥ OKpY:KaoUias cpeaa



BemecTBa m marepuansl B IOBCEAHEBHOM >XU3HM 4YeloOBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XVMMHUYECKOE 3arpsi3HEHUE OKpY’Karollel cperbl (mpeaesbHas J0IMycTUMast
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb Xxumuu B pelieHun 3KOJI0THYECKUX
npobIieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesicnpeomemmuie céazu

Peanmnsanpss MeXOpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOI' 0O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbId (DaKkT, rumores3a, 3aKoH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALHMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJI, U30TOIIBI,
PaANOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, MIPOBOIHUKH,
MOJYTPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
pemérka, CiiaBbl, (U3MUYECKUE BEIUYUHBI, €IWHUIBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
yAOOpEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JUYHOCTHBIE PE3YJBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B XOJe OOy4YeHHsS XUMHUM B €IMHCTBE Yy4eOHOU U
BOCTIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJIUITMOHHBIMU POCCUNCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBEe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIA3AIIMN 00YUYarOIITUXCS.



JIn4HOCTHBIE = pPE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHEHTAMA U
pacIIMpeHne OTbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIEC B YACTH:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS

[IEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy9YHOMY HACJICIUI0, TIOHWUMAHWS 3HAYEHUS XUMUYECKON HAyKHW B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIHUEH O
NEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMA:

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TpaBWIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJIAX JAEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESTEIBHOCTH TNPU BBIMOIHEHUU
y4eOHBIX, TTO3HABATECIBHBIX 3a7a4, BBITOJHCHHH XWMHUYECKHX JSKCIICPUMEHTOB,
CO37aHUH YUYCOHBIX MPOCKTOB, CTPEMIICHHSI K B3AUMOITOHUMAHHUIO F B3aHMOIIOMOIIIH
B MPOIIECCE ATOM yIeOHOM ACATETHPHOCTHA, TOTOBHOCTH OIEHWBATh CBOE MTOBEICHUE
U TIOCTYNKU CBOUX TOBApHUILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS TTOCJIEICTBUIA MOCTYTKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYCCKHEC TIPEICTABICHUS O BEIIECTBE M XUMHUUYCCKOW pPEaKITUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W COCTaBIISIOIIHE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI TMPHUPOJIBI, B3aUMOCBS3AX YEIOBEKa C
MIPUPOTHOM CPENION, O POJIM XMMHUHU B TIOZHAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYEHUE HOBBIX 3HAHHWH 10
XUMUHU, HEOOXOJMMBbIE i OOBSICHEHUS HAOJIIOMAeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHMMH CPEJACTBAaMH HMH(DOPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIFO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIICHHOCTH W YPOBHS OOY4YEHUS B
JIaJbHEHUIIIEM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTU JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KW3HU, OCO3HAHHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOIEHUS aTKOrojsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATbHON KU3HH,



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEeC K MPaKTUYECKOMY U3YUYEHHIO TTpodeccuii u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNPEAMETHBIX 3HAHUHM [0  XMMHMM, OCO3HaHHBIH  BBIOOp
VH/IMBUIyaJIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHoW mpodeCcCHOHATBFHON NEATEeIbHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM CpenE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11ETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, NMOHUMAHUE LEHHOCTH 3J0pPOBOTO U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAaHHE IEHHOCTU COOJIOICHMUS
paBuJI O€30MaCHOTO MOBEEHUS MPU padOTE C BEIIECTBAMH, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIINX 3I0POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUU, IJIS
penieHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeW MX PELIeHUs] MOCPEIACTBOM METOJOB XHMMH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM M COLMAJIbHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3yJIbTaTOB BBIIEISAIOT 3HAYMMBIE IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYUYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHLIMII,
rurnore3a, (Qakrt, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUUN M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHUE O LIETOCTHOU
HAy4YHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIE yueOHbIE IeUCTBUS (TI03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETyJSITUBHBIE), KOTOphIE 0OOecrneurnBaloT (QOopMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO y4eOHOMN
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aeficTBus:

YMEHHUSI HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS! MPU OCBOEHUH
3HAHMI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTMMHU MOHSATHSIMH), UCIOJIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALKUN XMMUYECKHX BEIIECTB M XMMHUYECKHX pEaKluH,
YCTaHABJIMBATh IPUYMHHO-CJEACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Yy4EHMs,
CTPOUTD JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbIE, AETyKTUBHBIC, 10 aHAJIOIHH),
JieaTh BbIBOJIbI U 3aKIIFOUEHHS;



YMEHHE TMPUMEHSITH B TMPOLECCEe TMO3HAHMS MOHATUS (TIPEAMETHBIE W
METaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUM,
peo0pa3oBEIBATh MHPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTAa), XUMUYEecKass (GopMysia U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEPU30BATh CYIICCTBEHHbIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIH,
BBISIBIIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YHAEMbBIX MIPOLIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHWUS, & TAKKE B Ka4€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YUYEHHUUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 PE3yNbTaT, (POPMYIUPOBATH OOOOIICHUS U
BBIBO/IbI IO PE3YJIbTATaM MPOBEAEHHOIO OMbITA, HCCIETOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

YyMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
pPa3JIMUHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOMYJISIpHAs ~JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocoOusi, pecypcsl MHTepHeTa), KPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATHh PAa3IUYHbIE METOJbl U 3aMpPOChl MPU MOUCKE U OTOOpE
nHpOpMaIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIIOJHEHUS
y4eOHBIX U TMO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, TIPUOOPETEHHUE OMbITA B
00JaCTH  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANBHYIO (pOpMY TpeAcTaBieHus] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECJIOKHBIMU CXeMaMH, Jrharpammamu,
apyrumu hopmMamu rpaduKu 1 BX KOMOWHAIISMY,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce y4eOHOH U
UCCJIEIOBATENBCKON JEATEIbHOCTH MH(MOPMALUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOILICH IPUPOLHOMU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCAJbHbIE YUeOHbIE TeiCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ uaiora v (Mian) TUCKYyCCUM) MO CYIIECTBY
oOcyxnaemMol TeMbl, (OpMYyIMpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;



YMEHUS  TPEJCTaBIsATh  TOJYyYCHHBIE  pPEe3yJbTaThl  IMO3HABATEIILHOU
NEATETPHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAINIO
pPE3yIbTATOB BBHITIOJHEHUS XHUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU4E€OHOTO MTPOEKTA);

yMEHHUsI y4eOHOro COTpYyAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEILHON W HMCCIIEOBATEIbCKONW  JCSITCIBHOCTH  TPU  PEIICHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JCHCTBUM, OINpeAeIeHHEe KpPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTue).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEIBHO COCTaBISATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPA BBINOJHEHUM 33JaHAW C Y4YETOM
TIOJTYYCHHUSI HOBBIX 3HAHWUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pE3yJibTaTa 3asBICHHON 1IE€TH, YMEHHE
HCITI0JIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalbHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHWSA, YMEHHUS M CIOCOOBI
JIeWcTBUM, crnermuduuecKkue g TPeAMETHOH 007acTh  «XHUMHS», BHJBI
NEATEILHOCTH IO  TOJYYEHHWIO HOBOTO 3HAaHWS, €ro WHTEPIpETaIlnH,
peoOpa30BaHUIO M MPUMEHEHUIO B PAa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kjiacce nmpeIMeTHbIE PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBIC] OCHOBHBIX XMMHYCCKHX TOHSATHI: aToM, MOJIEKyJa,
XUMHYECKUIA DJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XHMHUYCCKas pEaKIus, KiacCu(UKaIUs peakluid: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEAKIMd 3aMEIICHUS, pPEeaKIuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiinu,
SJIPO aToMa, SJIEKTPOHHBIN CJIONM aTOMa, aTOMHAst OpOUTalh, paauyC aToOMa,
XUMHUYECKasi CBS3b, MOJSPHAS U HEMOJIIPHAs KOBAJICHTHAs CBSA3b, HOHHAS
CBs3b, HOH, KaTHOH, AaHUOH, pPAacTBOp, MaccoBas JIOJsl BelllecTBa
(IpolLieHTHAs! KOHILIEHTPAIs) B PACTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
WCITOJIP30BaTh XUMHUYECKYI0O CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIMIL;

OTPEENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEANHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKONM 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mnoJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAaHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajpo;

OMHUCBHIBATh M XapakTepuszoBaTh TaOnuuHyro Gopmy Ilepuoandeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa Xxumuueckux osiementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeeNIeHUe UX IO JIEKTPOHHBIM CJIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKIuu
BEILECTB, N0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi ONMCAHUE MPUMEPAMH MOJIEKYJIISPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4y€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TMIPEBpaAlllEHU B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJTFO XHUMHUYECKOTO »JJeMeHTa 1o (GopMmylie COeAMHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKOU PEAKLINH;

MIPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTeMaTH3aIuio, KiIacCcu(UKaIuio,
BBISIBJICHUE TMPUUYUHHO-CIEACTBEHHBIX CBSI3€M — MJIsI M3y4YEHUS CBOICTB
BEIIECTB W XHMHUYECKMX PpPEAKLUHM, €ECTECTBEHHO-HAYyYHbIE METOMbI
NO3HAHUA — HAONIOJICHUE, U3MEpEHHEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



CJIEI0OBATh IPAaBUJIAM I10JIb30BaHNS XUMHUYECKOU MOCYAO0N U JIA0OPAaTOPHBIM
o0OpyZOBaHMEM, a TakkKe MpaBWiaM oOOpalleHuss C BEIIeCTBaMHU B
COOTBETCTBHM C HWHCTPYKLUMSMU TIO BBIMOJHEHUIO J1a0OpATOPHBIX
XMUMHYECKUX ONBITOB IO MOJYUYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEILIECTB
(Bogopoza M KHUCIOpOJa), IPUTOTOBICHUIO PAaCTBOPOB C OIpPENEIEHHON
MacCOBOW JOJIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOpaHK

U IpyTue).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00yHAIOIIUXCSI YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX MOHATHU: XUMHWYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi peakius, XUMUYECKasi CBsA3b, TEIUIOBOU IPDEKT
peakiuy, MOJib, MOJSIpPHBIM ~ 00BEM,  PacTBOp,  BJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJUTUYECKAs THUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEID, OKHCIIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIH,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHaA,
METAJTNYECKas ), KpUCTAIIMYECKAs PEIIETKA, KOPPO3US METAIIOB, CIIABBI,
CKOPOCTb XMMHUYECKOM PEAKLHH, NPEAEIBHO IOIyCTUMAas KOHLUECHTpaLKs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHUS (GOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNEéHHOMY KJIAcCy COEIMHEHUN Mo ¢opmysaMm, BHI XUMHYECKOU
CB3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMHUYECKON (PopMmyIie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
tabnmuunyio (opmy [leprnoamueckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)y M «modouyHas
noarpynna (b-rpynma)», manble u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIUMIECKON TAOTUIIE, C YNCTOBBIMH



XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsAn  sApa, oO0miee 4YUCIO 3JIEKTPOHOB M paclpelesieHue HX 10
ANIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEAMHEHUHN B MpeliesiaX MajblX NEPUOJ0B U
TJIaBHBIX TOJTPYII C YYETOM CTPOSHUS UX aTOMOB,;

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMUYECKHUE peaknuu (10 YHUCIy W COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W cHenuUuecKue XUMHUYECKUE
CBOMCTBA TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOATBEPXKAAas OIMCAHUC
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHCHHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIil;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHUYECKON JTMCCOIMAIIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMeHa, ypaBHEHUSI pEakiMii, TOATBEPKAAIOIIUX CYIICCTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MPOTHO3WPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MACChI BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJeMeHTa 1o (opMmyJie COeIHMHECHMUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

COOJTI0IaTh TIPaBuUIIa MOJIH30BAHUS XUMUYECKOHN MOCY0M 1 J1ab0paTOpHBIM
o0opyJoBaHMEM, a TaKXKe TMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 0 TIOJIYYCHHIO M COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yrieKuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCUA-UOHBI, KATHOHbI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTEILHOM IEATeTbHOCTH — aHATU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMAaTHU3AITNIO, BBISIBJICHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3yYEeHHs] CBOMCTB BELIECTB U XMMHYECKHUX
peaKkiMii, eCTECTBEHHO-Hay4yHble METOJAbl IO3HaHUS — HaOII0ICHUE,
U3MEPEHUE, MOJACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne  HaumeHoBaHue
n/  pa3aejioB U TeM Bcer

I NporpamMmbl 0

KoaudecTBO 4acoB

KonTpoabHbl
e padoThbI

IIpakTHYecKHn
e padoThbI

Pasznen 1. HepBonaqanLHMe XUMHUYECCKHUEC TTIOHATUSA

XUMHS — BayKHas
o0JracTe

€CTECTBO3HAHUS U

1.1 . 5
MPaKTUYECKOU
NEATEILHOCTHU

YCJIOBCKaA

DJIEeKTPOHHbBIE
(uudgposbie)
oOpa3oBaTejibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/7f4183
7c

Bemecra u bubnunoreka LIOK
1.2  xumuyeckue 15 1 https://m.edso0.ru/7f4183
peaknuu 7c
Wroro mo pazneny 20
Pa3nen 2. Baxkneiine npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
Bosznyx.
Kiesopor, bu6anoreka LIOK
2.1 6 https://m.edso0o.ru/7f4183
[TonsiTe 06 7c
OKCHJIaX
Bonopoa.Ilonstue bubnuoteka [JOK
2.2 = 0 KHCIOTax u 8 1 https://m.edso0o.ru/7f4183
COJISIX 7c
Bona. PactBopsl. bubnnorexa [JOK
2.3 | Tlousarue 00 5 1 1 https://m.eds00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIaCChl but6mmoreka [IOK
2.4 = HeopraHMYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c
Hroro no pazneny 30

Pasnea 3. [lepunoguyecknii 3akoH u Ileppoanyeckas cucreMa XMMHYECKHX 3J1eMEHTOB
. . MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCIUTEIbHO-

BOCCTAHOBHTE/IbHbIE PeaKIMHU
[Tepuoanueckuit
3aKOH U

31 IIepuognueckas

CHUCTEMA
XUMHUYCCKUX

anemenToB /JI. M.

but6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c
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Menpeneena.
Crpoenue aToma

XumMmuyeckas
CBSI3b. bu6nmoreka [IOK
3.2 OxucnurenbHo- 8 1 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bu6nmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f4183
7c
bubnunoreka LIOK
PesepBHOE Bpems 3 https://m.edso00.ru/7f4183
7c
OBIIEE
KOJIMYECTBO
YACOB I10 08 4 >
ITPOI'PAMME
9 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne  HammeHoBaHmue
(uu¢posbIe)
n/  pa3aesioB U TeM Bcer Kontpoasnsl IIpakTuyeck
o0pa3oBaTe/bHbIE
N  [porpamMmsl 0 e padoThbl ue padoTbl
pecypchl
Pa3pnen 1. BemecTBo 1 XuMH4ecKHe peakun
[ToBTOpEeHue n
yrayOsieHue bubnuoreka [IOK
11 | 3HaHMI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszienoB Kypca 8 36
KJ1acca
OCHOBHBIE
3aKOHOMEPHOCTHU bubmorexa [JOK
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKHX 36
peakiuit
DIIEKTPOIUTHYECK
ast TUCCOIINAIIN. bubmuorexa [JOK
1.3  Xwumwuyeckue 8 1 1 https://m.edsoo.ru/7f41a6
pEeaxIuu B 36
pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasibl U MX coeIMHEHUSI
OO6mas bubnuorexa [JOK
2.1  XapakTepuCTHKa 4 1 https://m.edsoo.ru/7f41a6

XHUMHYCCKHUX

36
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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
https://m.edsoo.ru/7f41a636

sanemeHToB VIIA-
rpymnsl. I'agoreHst
Ob6mas
XapaKTEePUCTUKA
59 XUMUYECKHUX 6
3nemeHToB VIA-
rpynnsl. Cepa u eé

COCAMHCHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

Ob6mas
XapaKTePUCTHKA
XUMHUYECKHX

2.3  osnemeHtoB VA- 7
rpynmnsl. A3oT,
dbocdop u ux
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

Ob6mas
XapaKTepUCTHKA
XUMUYECKHUX

24  onementoB [VA- 8 1
rpynnsl. YTiepon
Y KPEMHHH U UX

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

COCTMHCHUS
Hroro no pazneny 25
Paznen 3. Merasiibl M X COeTHHEHHUS
OO0mue cBoiicTBa bubmorexa LOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJIOB
36
Baxnetimme bu6mmoreka [JOK
3.2  MeTaabl ¥ uX 16 1 https://m.edsoo.ru/7f41a6
COCIMHCHUS 36
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeia
BemecTtBa u bu6mmorexa [IOK
41  matepualsl B 3 https://m.edsoo.ru/7f41a6

JKHM3HHU 4YCJIOBCKA

36

Hroro no pazneny 3
bubmuorexa [JOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68 4
YACOB 10

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara
Konrpoas IIpakrnuec uudposbie
n/ Tema ypoka Bce H3Y4eH
HbIe KHe o0pa3oBaTe/ibHbIE
n ro usi
padoThbI padoThbI pecypcbi
[Ipeamer xumuu.
bu6mmoreka [IOK
Posis xumuu B
1 1 https://m.edsoo.ru/ff0
YKU3HH Y€JIOBEKA.
d210c
Tena u BemecTna
bubmuorexa [JOK
[TonsTue o merogax
2 1 https://m.edsoo.ru/ffo
MO3HAHUS B XUMUHU
d227e
[IpakTuueckas
pabora Ne 1
«[IpaBuna paboTsl B
bubmuorexa [JOK
nabopaTopuu U
3 o 1 https://m.edsoo.ru/ff0
DHEMBT d23dc
oOpariieHus ¢
1a00paTOPHBIM
000py0BaHHEM)
YucTteie BelecTsa U bu6mmoreka [IOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ffo
pasneneHusi cMecein d26ca
[TpakTnueckas
pabota Ne 2
bu6mmoreka [JOK
«Pa3zgenenue
5 veceit (1a 1 https://m.edsoo.ru/ff0
emece d28c8
MIpUMEPE OYUCTKU
MTOBapEHHOM COJH)»
ATOMBL I bubnmoreka [JOK
6 MOTCKVIIEL 1 https://m.edsoo.ru/ff0
OIery d2a6c
XUMUYECKUE
AJIEMEHTHI. 3HAKU bubnmoreka [JOK
7 (cuMBOJIBI) 1 https://m.edsoo.ru/ff0
XUMHYECKUX d2be8
3JIEMEHTOB
bubmuoreka [JOK
[Ipocteie
8 « 1 https://m.edsoo.ru/ff0
CJIOXKHBIE BEIlIECTBA d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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ATOMHO-

bu6mmoreka [IOK

9 MOJICKYJISIPHOE https://m.edsoo.ru/ff0
y4EHHE d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.
XuMudeckas
(bopmya. bubmuoreka [JOK
10 https://m.edsoo.ru/ff0
BanenTtHocth
d2eae
aTOMOB
XUMHYECKUX
3JIEMEHTOB
OrHocuTenbHas
aToMHas Macca. bu6mmoreka [IOK
11  OrtHocuTenbHAS https://m.edsoo.ru/ff0
MOJIEKYJISIpHAS d323c
Macca
MaccoBas 1o
NHMIECKOro bu6mmoreka [IOK
12 S eMEHTA B https://m.edsoo.ru/ff0
d350c
COCMHECHUH
KomuuectBo bu6mmoreka [IOK
13  BemectBa. MoJb. https://m.edsoo.ru/ff0
MonsipHas macca d5230
dusznueckue u
XUMHUUYECKHE bu6mmorexa [IOK
14 sgBnenHwus. https://m.edsoo.ru/ff0
Xumuueckas d37fa
peakius
[Ipu3naku n
YCIIOBHS bubnnoreka [JOK
15  mporekaHus https://m.edsoo.ru/ff0
XUMUYECKHUX d3al6
peakuui
3aKOH COXpaHEHMS
MacChI BEIICCTB. bubmorexa LHOK
16 —— https://m.edsoo.ru/ff0
d3b88
YpaBHCHHS
Brrancaenus
KOJIMYECTBA, MACCHI
BEIIECTBA 110 bu6mmorexa [IOK
17 https://m.edsoo.ru/ff0
ypaBHEHUSM 45708
XUMHYECKUX
peakuuii
bu6mmoreka [IOK
18 Knacenuicarns https://m.edsocg.I ru/ffo
XUMHYECKUX

d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

peakuuii
(coenuHeHus,
pa3noxKeHus,
3aMEICHUS,
oOMeHa)

19

20

M. B. JlomonocoB
— Y4EHBIN-
SHIMKJIOIEIHCT.
O06001enue u
CHCTEMAaTHU3alHs
3HAHUHI
KoHntposbHas
pabora Nel o Teme
«BemecTBa n
XHUMHUYECKHE
peaKkumny

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d4290

21

Bo3nyx — cmech
razoB. CocraB
Bo3nyxa. Kucnopon
— BJIEMCHT H
MPOCTOE BEIIECTBO.
O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d448e

22

dusznyeckue u
XUMUYECKHE
CBOMCTBa
KHCJIOpOJia
(peakuuu
OKHCJICHMS,
ropenue). [lonsarue
00 okcHuaax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d4614

23

24

Cnoco6bt
MOJTyYSHUS
KHCIIOpO/Jia B
nabopaTopuu u
MPOMBIIIJIEHHOCTH.
[IpumeHenne
KHCIIOpo/ia
TennoBoii a3 ekt
XUMUYECKON
peaxkuuu, MOHATUE O
TEPMOXUMHUYECKOM
YpaBHEHHUH, IK30- U
SHI0TEPMHUYECKHX
peaKusIx

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
d497a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
d4790
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Tornugo (HedTh,
YIojib U METaH).

3arps3HeHHe bubmmoreka [JOK

25 BOSIYXa, CIOCOGH https://m.edsoo.ru/ffo
’ d4cda

ero

MPEAOTBPAIICHUS

[IpakTuueckas

paborta Ne 3 o

teme «llonmyuenue u bubnmoreka [JOK
26 | cobupanue https://m.edsoo.ru/ff0

KHUCIOPOJa, d4ae?

M3y4YeHHUE ero

CBOWCTBY

Bonopon —

3JIEMEHT U MIPOCTOE bu6mmoreka [IOK
27  BemuiecTBo. https://m.edsoo.ru/ff0

Haxoxaeuaue B d4ddo

pupoJie

dusnveckue u

XAMUYCCKHE bu6mmoreka [IOK
28 | cBoiicTBa BOJIOpO/IA. https://m.edsoo.ru/ff0

IIpumenenune d4ddo

BOJOpOAA

Morstrie o bubmuorexa [JOK
29 https://m.edsoo.ru/ff0

KHCJIOTaX M COJSX 45042

Crioco6s1

HoMyueHHs bubnuoreka [IOK
30 https://m.edsoo.ru/ff0

BOJIOpO/a B d44ddo

nmabopaTopuu T

IIpaxTrueckas

pabota Ne 4 o

teme «llomyuenne u bubnuorexa [JOK
31  coOupanue https://m.edsoo.ru/ff0

BOZIOPOJIA, daf42

M3y4YeHHUe ero

CBOWCTBY

MounsipHblii 00BEM bubnuoreka [IOK
32 | ra3oB. 3aKOH https://m.edsoo.ru/ff0

ABoraapo d542e

Beruucnenus

00BEMa,

N bubnmuorexa [JOK
33 https://m.edsoo.ru/ff0

BCIIIECTBA ra3a 1o
€ro U3BCCTHOMY
KOJIMYCCTBY

d55a0
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BCIICCTBA UJIU

00BEMY
Breruucnenus
00BEMOB ra30B 1O
bu6mmoreka [IOK
34 ~ YPABHCHIIO https://m.edsoo.ru/ffo
peaKIu Ha OCHOBE d5708
3aKOHA O0BEMHBIX
OTHOIIIEHUI Tra30B
dusnyeckue u bubmuorexa [JOK
35  XxuMHYecKue https://m.edsoo.ru/ff0
CBOMCTBA BOJBI d587a
CocTaB OCHOBaHMH. bubmuorexa [JOK
36 | IlonsTue 00 https://m.edsoo.ru/ffo
WHJIUKaTOpax d59e2
Bona kak
PacTBOPHTEIIb.
Hacrimennrnie n
HEHACBIIIICHHBIC bubmorexa LHOK
37 paCTEODI https://m.edsoo.ru/ff0
' d5b40
MaccoBas nonst
BEILIECTBA B
pacTtBope
IIpaxTrueckas
pabota Ne 5 o
TeMe
«IIpurorosienue bubnnoreka [JOK
38 | pactBOpOB C https://m.edsoo.ru/ff0
ONpeNeIEHHON d5eba
MAacCOBOM A0JIEH
PacTBOPEHHOTO
BEILIECTBA»
KonTponbHas
pabota Ne2 o reme bubmmorexa [OK
39 Knenopox https://m.edsoo.ru/ff0
! d6342
Bonopoa. Bona»
OKCHIBI: COCTaB, bubmuorexa [JOK
40  wraccudukanms, https://m.edsoo.ru/ffo
HOMEHKJIaTypa d664e
ITonyuenue u
XUMHUYECKHE
CBOICTBa bu6mmorexa [IOK
41  KUCIIOTHBIX, https://m.edsoo.ru/ff0

OCHOBHBIX U
aM(pOTEepHBIX
OKCH/JIOB

d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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OcHOBaHUA: COCTaB,

bu6mmoreka [IOK

42  xnaccudukanys, https://m.edsoo.ru/ffo
HOMEHKJIaTypa d67ca
[Tonyuenue u
UMUECKIE bu6mmoreka [IOK
43 . https://m.edsoo.ru/ff0
CBONCTBa ) d67ca
OCHOBaHHI
Kucnotsi: cocras, bubmuorexa [JOK
44 | xnaccudukanmys, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[Tonyuenue u bubnnorexka [JOK
45 | XUMHYECKHE https://m.edsoo.ru/ffo
CBOMCTBA KHCJIOT dfee2
Conu (cpennue):
HOMEHKJIATypa,
COCOBLL bu6mmoreka [IOK
46 — https://m.eds00.ru/00
’ ad9474
XUMUYCCKHE
CBOMCTBa
[IpakTrueckas
pabota Ne 6.
Pemenne
IKCIIEPUMEHTATIBLHBI bubmorexa HOK
47 X 37a4 110 TeMe https://m.eds00.ru/00
ad9b7c
«OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
COETMHEHM
I'eneTnueckas
CBSI3b MEXKIY bubnnoreka [JOK
48  xiaccamu https://m.edso00.ru/00
HEOPTaHUYECKUX ad9a50
COEIMHEHU I
O6o00mmenue n bubmuoreka [JOK
49 | cucremartuzanus https://m.edso00.ru/00
3HAaHUH ad9ch2
KoHntponbHas
pabota Ne3 o Teme bubnuorexa [IOK
50 = "OCHOBHBIE KJIACCHI https://m.eds00.ru/00
HEOPTaHUYECKUX ad9ela
coequHeHnn"
[TepBbie MOMBITKH
KJacCupUKaIUU bubnnorexka [HOK
51  XUMHYECKUX https://m.eds00.ru/00
SJIEMEHTOB. addffa

[TonsiTue o rpynmax
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

CXOIOHBIX

3JIEMEHTOB
[Tepuoanueckuii
3aKOH U
[lepuoanueckas bubnnoreka [HOK
52 | cucrtema https://m.eds00.ru/00
XUMHYECKUX adab2c
anemenToB Jl. .
Meunneneena
TTepuotbi, rpyIIIbi, bubmuoreka [JOK
53 I — https://m.eds00.ru/00
adas2c
CrtpoeHue aTOMOB. bubnuoreka [IOK
54 ' CocraB aTOMHBIX https://m.edso00.ru/00
saep. M3oTonsl ada342
Crpoenue
AJICKTPOHHBIX
000J10Y€K aTOMOB bubmuoreka [JOK
95 | 3JIeMEeHTOB https://m.eds00.ru/00
[Tepuonnueckoi ada6bc
cuctemsl J1. W.
Menneneena
XapakTepucTuka
XUMHUYECKOTO
3JIEMEHTA MO €ro bu6mmoreka [IOK
56 = MOJIOXKEHUIO B https://m.edso00.ru/00
[Tepuonnueckoi adaB824
cucteme /1. W.
Menneneena
3HaueHue
ITepnonnueckoro
3aKOHA JJIS
pasBHTHA HayKH 1 bubnnorexka [JOK
57 npaxruiu. J1, 1 https://m.edsoo.ru/00
. ada96e
Mennenees —
Y4EHBIN, ITeJaror u
IpaXJTaHuH
K TpULIAT
r?lfjc;fzsoi;a e bubmuorexa [JOK
58 https://m.eds00.ru/00
XUMUYECKHUX adaab8
3JIEMEHTOB
Vommas bubnmoreka [JOK
59 https://m.eds00.ru/00

XUMHNYCCKas CBA3b

adac34
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KoBanentHas bubnuorexa [JOK
60  momspHas 1 https://m.edso0.ru/00
XHUMHYECKas! CBA3b adaab8
KoBanentHas bubmuorexa [JOK
61  HemonspHas 1 https://m.eds00.ru/00
XUMHYECKas CBS3b adaab9
CrremeHE bu6mmoreka [IOK
62 1 https://m.eds00.ru/00
OKHUCIICHUS
adae28
OKucCIUTeNbHO- bubnmuorexa [JOK
63 = BOCCTaHOBUTEIHHBI 1 https://m.edso0.ru/00
€ peakunun adb076
OKNCIHTCIH I bu6mmoreka [IOK
64 1 https://m.eds00.ru/00
BOCCTaHOBHUTEIIH adb076
KonTponbnas
aborta Ne4 o Teme bubmorexa HOK
65 P C } 1 1 https://m.edso00.ru/00
«CtpoeHnue aToma. adbds6
XuMHYECKas CBS3bY
PesepBHBIN ypoOK.
0 60gHIGHI/I€yE bubmuorexa [JOK
66 1 https://m.edso00.ru/00
CI/ICTel\faTI/ISaHI/ISI adb33c
3HAHUU
PesepBHBII ypoOK.
0 6OgH_ICHI/IeyII/: bu6mmoreka [IOK
67 1 https://m.eds00.ru/00
CI/ICTel\faTI/IL’»aI_II/ISI ad9ch?
3HAHUH =
PesepBHBIN ypoOK.
0 60gHIGHI/I€yE bubmuorexa [JOK
68 1 https://m.edsoo.ru/ff0
CI/ICTel\faTI/ISaHI/ISI 461c6
3HAHUU
OBIIEE
KOJIMYECTBO
68 4 4
YACOB IIO
ITPO'PAMME
9 KUIIACC
N KounuectBo yacos Jara DJIeKTPOHHbIE
KonTpoan uudposbie
n/ Tema ypoka Bce I[IpakTnyec wu3y4eH
HbIe o0pa3oBaTte/ibHbIE
n ro KHe padoTel s
padoThI pecypcnl
Ilepnonnueckuit bubnmoreka [JOK
1 3aKOH. https://m.edsoo.ru/00a
Ilepuonnueckas db59e
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cucremMa
XUMUYECKHUX
anemenTtoB /. U.
Menpeneena
3aKOHOMEPHOCTHU
B U3MEHEHUU
CBOICTB
XUMHYECKHUX
3JIEMEHTOB
IIEPBBIX TPEX
MEepHOJIOB
Knaccudukanus
Y HOMEHKJIaTypa

bubnunorexa LIOK
https://m.edsoo.ru/00a
db6b6

bubnuoreka [IOK
https://m.edsoo.ru/00a

HEOPraHUYCCKUX
P db7e2

BEILIECTB

Buaer

XUMHUYECKOU bubnunoreka LIOK

CBSI3U U TUIIBI
KPUCTAJUIMYECKHU
X PEIIETOK
Kontponbnas
pabota Nel o
TEME
«lToBTOpEHue u
yriayoneHue
3HaHUHU
OCHOBHBIX
paszenoB Kypca

https://m.edsoo.ru/00a
dbac6

8 Kmacca»
Knaccudukarms
XUMHYECKUX bubmmoteka IIOK
peakuui 1o https://m.edsoo.ru/00a
pa3IUYHBIM dbcb0
npU3HaKaM
ITonsTHE O
CKOPOCTH
XUMHYECKOHN

bubnunorexa LIOK
peakIum.

https://m.edsoo.ru/00a
IIonsatue o

dbe9a
TOMOT'€HHBIX U
reTepOTreHHBIX
peaKusx
[TonsTHE O bubnunoreka LIOK
XUMHYECKOM https://m.edsoo.ru/00a

paBHOBECHH.

dc28c
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https://m.edsoo.ru/00adb7e2
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®DakTopsl,
BIIMAIOIINE HA

CKOPOCTb

XUMHYECKOM

peakiuu u

MTOJI0KCHHUE

XHMHYECKOTO

paBHOBECHUS

OKuCIUTEIbHO- bubnunoreka LIOK
9 BOCCTaHOBUTEIIb https://m.edsoo.ru/00a

HBIE PEAKIIUU dcade

Teopus

AIEKTPOITUTUYEC

KoOI bubnunoreka LIOK
10 JIUCCOLIMALINY. https://m.edsoo.ru/00a

CunpHbIC U dcd68

ciaObie

AJIEKTPOIIUTHI

Honnrie bu6nmorexa LIOK
11  ypaBHeHUs https://m.edsoo.ru/00a

peaxiuii dd448

XHUMHYECKHUE

CBOKMCTBA KHCJIOT

1 OCHOBaHHUH B

CBETE bubmmoteka IIOK
12 mpencraBneHuit https://m.edsoo.ru/00a

06 dd5d8

AIEKTPOITUTUYEC

KOH

JIACCOINAITAN

XHUMHYECKHUE

CBOMCTBA coJjieit

B CBETE

N — but6mmorekxa [IOK
13 o6 https://m.edsoo.ru/00a

dd8b2

AJIEKTPOJIUTHYEC

KOH

JIACCOINAITAN

Momsie o bubmuoreka [{OK
14 . https://m.edsoo.ru/00a

TUIPOIN3E COJICH ddod4

O6o0meHue u bubnuorexa [JOK
15  cucremaruzanus https://m.edsoo.ru/00a

3HAHUHI

ddd12
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[IpakTrueckas

pabota Ne 1. bubnmnoreka HOK
16  «Pemenue https://m.edsoo.ru/00a
AKCIIEPUMEHTANb ddbfa
HBIX 3a]1a9»
KonTponbhas
pabota Ne2 o
TeMe
«DNEKTPOIUTHYE bubnmoreka [JOK
17  cxkas https://m.edsoo.ru/00a
I CCOITAITHS. ddecO
XuUMUYECKHUe
peakiuu B
pacTBOpax»
OOmas
XapaKTEPUCTHKA
—— Bbubnunoreka LIOK
18 https://m.edsoo.ru/00a
XUMUYECKHUe
3 ddfe2
CBOMCTBA Ha
npuMepe xjaopa
XJI0pOBOAOPOA.
ConsHas
KHUCJIOTA, bubmmoteka IIOK
19  xumunueckwue https://m.edsoo.ru/00a
CBOMCTBA, del04
MOJIyYEHHUE,
MIPUMEHEHUE
[IpakTnueckas
pabota Ne 2 mo
TeMe
Tonyuere bubnmnoreka [HOK
20 . https://m.edsoo.ru/00a
COJISTHOM de348
KHUCJIOTHI,
u3yuyeHue eé
CBOMCTB»
Breramciaenus mo
YpaBHEHUSIM
XAMUYECKHX bubnunorexa LIOK
21  peakumii, eciu https://m.edsoo.ru/00a
OJIVH U3 de488
pEareHToB JIaH B
M30BITKE
but6mmoreka [IOK
22 Obmaz https://m.edso:)l.ru/OOa
XapaKTEePUCTUKA

de64a
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23

24

sneMeHTOB VIA-
TPYIIIBI
AmoTponHsie
Mo HUKAITIT
CepBl.
Haxoxnenue
cephl U €€
COCIMHEHUN B
IPUPOJIE.
XuMH4YecKue
CBOMCTBA CEphI
CepoBogopo,
CTpOCHHUE,
buzndeckue u
XAMHUYECKHE
CBOMCTBaA

bubnunorexa LIOK
https://m.edsoo.ru/00a
de64a

bubnuoreka [{OK
https://m.edsoo.ru/00a
de802

25

OKCHUIBI CEPBI.
CepHas Kuciora,
dusnueckue u
XUMHYECKHE
CBOMCTBA,
MpUMEHEHUE

bubnuoreka [{OK
https://m.edsoo.ru/00a
dea28

26

27

XuMHYeCKHe
peakuuu,
JIe)KAaIIue B
OCHOBE
MIPOMBITIUIEHHOTO
crocoba
MOJTyYEHUS
CEpPHOM KUCJIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyXKaroleun
cpenbl
COEIMHEHUAMU
cepol
Brmuanciaenue
MacCOBOH JOJIN
BBIXO/a
MPOJIyKTa
peakuuu

bu6nmorexa LIOK
https://m.edsoo.ru/00a
dec8a

bubnunorexa LIOK
https://m.edsoo.ru/00a
dec8a

28

Oo6mas
XapaKTepUCTHKA
371eMEHTOB V A-
rpynnsl. A30T,

but6mmoreka [IOK
https://m.edsoo.ru/00a
deeab
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pacnpocTpaHeHH
€ B IIpHUpoO/IE,
dusnueckue u
XUMHYECKHE
CBOMCTBaA

29

30

31

AMMmuax, ero
buzndeckue u
XUMUYECKHE
CBOMCTBA,
MOJIyYeHUE U
MIPUMEHEHUE
IIpakTrueckas
pabota Ne 3 mo
TeMe
«Ilonyuenue
aMMHaKa,
U3Yy4YEHUE ero
CBOWCTB»
A3oTHas
KHCJIOTA, €€
dusnueckue u
XUMUYECKHE
CBOMCTBA

bubnunorexa LIOK
https://m.edsoo.ru/00a
dfoo4

bubnunoreka LIOK
https://m.edsoo.ru/00a
df180

bubnuoreka [{OK
https://m.edsoo.ru/00a
df306

32

33

Hcnonp3oBanue
HUTPATOB U
coJIell aMMOHMSA
B Ka4yeCcTBE
MUHEpaTbHBIX
yA0OpeHuH.
XUMHYECKOE
3arpsi3HEHUE
OKpYyXKaroleun
cpenbl
COETMHEHUSIMU
aszora

®dochop. Okcua
docdopa (V) u
dbochopnas
KHCJIOTA,
duznueckue u
XUMUYECKHE
CBOMCTBA,
MOJIyYeHUE

bu6nmorexa LIOK
https://m.edso0.ru/00a
df518

bubnunorexa LIOK
https://m.edsoo.ru/00a
df68a

34

Hcnonb3oBanue
docdaros B

but6mmoreka [IOK
https://m.edso0.ru/00a
dfc20
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Ka4yecTBe
MUHEPATBHBIX
yI00peHui.
3arpsisHEeHUE
IIPUPOJHOMN
Cpelibl
dbocdaramu

35

VYraepon,
pacnpocTpaHeH!
€ B IpUPOJIE,
dusnueckue u
XUMHYECKHE
CBOMCTBaA

bu6nmoreka [IOK
https://m.edsoo.ru/00a
dfd9c

36

Oxkcubl
yriaepoja, ux
buzndeckue u
XUMHYECKHUE
CBOICTBA.
DKOJIOTHYECKUE
po0JIeMBlI,
CBSI3aHHBIC C
OKCHJIOM
yriaepona (IV)

bubnunoreka LIOK
https://m.edsoo.ru/00a
dfebe

37

38

39

YronbHas
KHCJIO0Ta U €€
conu
IIpakTrueckas
pabota Ne 4 o
TeEME
"Tlonyuenue
YTJIEKUCIIOTO
rasa.
KauecTBenHnas
peakuus Ha
KapOoHaT-HOoH"
ITepBoHaYAIbHBI
€ MOHSATHS 00
OpTraHUYECKHUX
BEIISCTBAx KakK O
COCIMHEHMAX
yriepoja

bubmmoteka IIOK
https://m.edsoo.ru/00a
e006¢c

bu6nmorexa LIOK
https://m.edsoo.ru/00a
e027e

bubnunorexa LIOK
https://m.edsoo.ru/00a
e054e

40

Kpewmnuii u ero
COCIUHCHUA

bubnunoreka LIOK
https://m.edso0.ru/00a
€080a



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

41

42

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAIIb
HBIX 33/1a4 10
TEMe
«Baxnenmue
HEMETaJUIbl U UX
COEIMHEHUS»
Konrtponbnas
pabota Ne3 o
TeMe
«Baxnenmue
HEMETaJUIbl U UX
COETMHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/00a
e0bf2

bubnuoreka [{OK
https://m.edsoo.ru/00a
€0el8

43

44

45

Oouas
XapaKTepPUCTUKA
XUMHYECKHAX
3JICMCHTOB —
METAJLIOB.
Meramudeckas
CBSI3b U
MeTaJUInyecKas
KpUCTAJUTMYECKa
g peleTKa.
dusnueckue
CBOMCTBaA
METAaJLIOB
XuMudyeckue
CBOMCTBaA
METaJII0B.
DNEeKTpOoXuMHU4e
CKUH psl
HaIpsHKEHUN
METaJIOB
OO01me crnocoObl
MOJTYy4YEeHUS
METaJLJIOB.
CruiaBbl.
Brraucnenus no
YpaBHEHUSAM
XUMHYECKHAX
peakuuii, eciu
OJINH U3
peareHToB

bubnuoreka [{OK
https://m.edsoo.ru/00a
e103e

bubmmoteka IIOK
https://m.edsoo.ru/00a
1156

but6mmorexa [IOK
https://m.edsoo.ru/00a
1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

COICPIKUT

pUMecH
Ilonsarue o bu6nmoreka [IOK
46  xoppo3uu https://m.edsoo.ru/00a
METaJIIOB el278
bubnmoreka [IOK
47 Eﬁz;:izme https://m.eds00.ru/00a
el4b2
Oxcuanl u bubnunorexa LIOK
48  TUAPOKCHIBI https://m.edsoo.ru/00a
HATPUS U KaJIus el4b2
[[lenouHno3zeMelnb
T — bubnuoreka [{OK
49 KB 1 https://m.edsoo.ru/00a
. €15e8
MarHHi
Baxnetimmue bubnunoreka LIOK
50  coemuHeHus https://m.edsoo.ru/00a
KaJIbIUs elbe8
O6o0mmeHue u
51  cucremaTuzanus
3HAHUU
JKEcTkoCTh BOABI bubmmoteka IIOK
52 | wu crmocoObl e€ https://m.edsoo.ru/00a
yCTpaHEHUs 1886
IIpaxTHueckas
pabota Ne 6 o
Tene bubnuoreka [{OK
53 . https://m.edsoo.ru/00a
"KécTtkocTh
elae8
BOJIbI I METObI
e€ yctpaHeHus"
bu6nmorexa LIOK
54  AmoMUHHK https://m.edsoo.ru/00a
elcb4
AmoporepHble bu6muoreka [IOK
55  cBoiicTBa oKcHaa https://m.edsoo.ru/00a
W THAPOKCHIA elcb4d
but6mmoreka [IOK
56 = XKeneso https://m.edsoo.ru/00a
€1d86
Oxcupsl,
FHAPOKCHB! H bu6muoreka [JOK
57 comn enesa (1) https://m.edsoo.ru/00a
e35e6
u xenesa (111)
0O0001eHue n
58 CUCTEMAaTH3AINA

3HAHUHI



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

59

60

[IpakTrueckas
pabota Ne 7.
Pemenne
AKCIIEPUMEHTAIIb
HBIX 3aJa4 110
TEME
«Baxwneimue
METaJUIbl U UX
COCTUHCHHUS
Brraucnenus no
YpaBHEHUSAM
XUMHYECKHAX
peakuu, eciu
OJIMH U3
peareHToB JlaH B
HU30BITKE HJIH
COIEPXKUT
MIPUMECH.
Brranucnenns
MacCOBOM O
BBIXOJIa
MPOJIyKTa
peakuuu

bu6nmoreka [IOK
https://m.edsoo.ru/00a
e3de8

bubnunoreka LIOK
https://m.edsoo.ru/00a
e1750

61

62

O06o06mIeH e U
CHCTEMAaTHU3alHs
3HAaHUM
Kontponbnas
pabota Ne4 o
TeEME
«Baxmneimue
METaJUIbl ¥ UX
COCIMHCHUS

63

64

Bemecta u
MaTepHuabl B
IMOBCEJHEBHOM
JKH3HH YeJIOBEKa
Xumuaeckoe
3arps3HEeHUE
OKpY’Karolllen
cpensl

but6mmorekxa [IOK
https://m.edsoo.ru/00a
e3f50

bubnunorexa LIOK
https://m.edsoo.ru/00a
e4270

65

Ponp xumuu B
peLIeHnn
9KOJIOTHYSCKUX
npo0em

but6mmoreka [IOK
https://m.edso0.ru/00a
e4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Pe3epBHbIit ypoK.

A but6mmoreka [IOK
66 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/BaL{I/Iﬂ e0d0a
3HAHUHU
Pe3epBHEBI YpOK.
p yp bubmmorexa [JOK
O6o061IEHNE U
67 . 1 https://m.edsoo.ru/00a
CHUCT l\faTI/I3aHPIH db33c
3HAHUH
Pe3epBHEIT YPOK.
P yp bubnuoreka [JOK
O000mmenue u
68 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/BaL{I/Iﬂ doch?2
3HAHUU
OBIIEE
KOJIMYECTBO 68
YACOBIIO
I[TPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



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

