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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBe (henepanbHOi padouel MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUA OOYYaIOIIUXCA CPEICTBAMU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coiep KaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHME XHWMHH CIYXUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOMN NESTEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATHUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
IOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSISL ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYCHUSI U3Y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABJIEHUS 0 XUMUYECKON COCTABIISIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUH XUMHHM TPOUCXOAUT (PopMHUpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEeIIbHOCTH Y€JIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI. 3a/1aua
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI A MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKU, B MPHOOLICHUH K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAaHNY U Pa3BUTHU MTO3HABATEIBHBIX YMEHUH U UX MPUMEHEHUH B yUeOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYeHHE MPUOOPEIN TaKUE I, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY>KaroIllero MHUpa, WCIOJb3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAKOIIEW IPUPOLHOU CPEBL;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATHHEUIIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 169 wacos: B 8 kimacce — 102 gaca (2 yaca B
HeJeNo U 1 yac MKOJbHOT0 KOMIIOHEHTA), B 9 Kj1acce — 68 yacoB (2 yaca B HEJIEII0).



COAEPKAHUE OBYUYEHUA

8 KJIACC
IlepBoHaya/bHBIE XMMHYECKHE TOHATHSA

Tena u BemectBa. CBoOICTBa BelIECTB. JTalOHHbIE (DPU3UUECKUE CBOMCTBA
BelllecTB. MaTepuana u MatepuanoBeieHue. Poib XUMUU B KU3HU COBPEMEHHOIO
obmectBa. OTHOIICHHE 00IIIECTBA K XUMHH: XeMODUIUs U XeMo(hoOusl.

Meronapl u3yuenus xumun. HaGmonenue. JkcnepuMeHT. MojieaupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIC.

l'azpl. JKupkoctu. TBepaple BemiecTBa. B3anMHble TEpPEXOIbl MEXKIY
arperaTHbIMM COCTOSTHUSIMU BEIIIECTBA: BO3rOHKA (CyOimMMaIus) u aecyOonuMmarus,
KOHJICHCAIIUs U UCTIAPECHHE, KPUCTATUIN3ALINS U TUTaBJICHUE.

dusnueckue sBICHUSA. YHCTbIE BeElIECTBA U CMeCH. [ OMOreHHbIE U
reTeporeHnble cMmecu. CMecu razooOpasHbie, Kuakue, TBepAbie. CrnocoObl
pasziesieHus] CMecei: MeperoHKa Wik JTUCTUIUISINS, OTCTauBaHue, (PUIbTPOBAHUE,
KpUCTaJUTM3als, BblllapuBaHue. Xpomartorpadus. [Ipumenenue 3tux cnocoOoB B
1a00paTOpHOM MpaKTUKE, Ha MIPOU3BOJICTBE U B OBITY.

XHUMUYECKHE 3JIEMEHTBI. ATOM U MOJIEKYJIbL. [IpOoCThIE U CIIOKHBIE BELIECTBA.
AnnoTtporiusi Ha mpuMepe  kuciiopojga. (OCHOBHbIE TIOJIOKEHHSI aTOMHO-
MOJIEKyJsipHOTO yueHusi. Monbl. BemecTBa MONEKYISIPHOTO U HEMOJIEKYISIPHOTO
CTPOCHHS.

3Haku (CHMBOJIBI) XUMHYECKUX 3JIeMeHTOB. MHdopMaius, KoTopyo HecyT
3HAKU XUMHUYECKUX DJIEMEHTOB. DTHUMOJIOTUSI HA3BAHUM HEKOTOPBIX XUMHUYECKHUX
anemeHToB. [ICXD JI.1. MeHneneeBa: KOPOTKOIIEPUOAHBIN U JIIMHHOIIEPUOIHBIN
BapuaHThl. [lepuossl u rpynmnsl. ['1aBHas u nodounas noarpynmnsl. OTHOCUTENbHAS
aToOMHas Macca.

Xumuueckue ¢opmynbl. WMuaexkcbl u koddduimeHtsl. OTHOCHTENbHAS
MOJIEKyJIsipHass Macca. MaccoBasi [0 XMMHUYECKOTO 3JIEMEHTA B COEJAMHEHUHU.

WNudopmanius, KOTOPYIO HECYT XUMHUUECKHE (POPMYJIBL.



Banentnocts. CtpykrypHble (GOpMybl. XUMHUYECKHE DIEMEHTHI C
MOCTOSIHHOW M TEPEMEHHOM BaJIECHTHOCTHIO. BbIBOI (QopMyInbl coeMHEHHS IO
BaJieHTHOCTH. Ompe/enenre BaJIeHTHOCTH XHMHUYECKOTO 3JIEMEHTa 1Mo (opmyiie
BellecTBa. COCTaBIEHUE HA3BAHUN COEMHEHUN, COCTOSAIINX U3 IBYX XUMUYECKHUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELECTB.

XuMuueckne peakuuu. PeareHTbl W NpoaykTel peakuuu. lIpusHaku
XUMUYECKUX pEakluil. YCIOoBUA HMX NPOTEKaHHWs W MpeKpamieHus. Peakuuun
rOpeHus. IK30TEPMUYECKUE U SHIOTEPMUUYECKUE PEAKIINH.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUUECKUE ypaBHEHUs. CocTaBieHue
XUMHUYECKUX ypaBHeHUU. MH(DOopMaIus, KOTOPYIO HECET XMMHUECKOE YpaBHEHUE.

Knaccudukanuss XMMUYECKUX PEaKIUid MO COCTaBy W UMCIYy PEareHTOB U
MPOAYKTOB. THUIIBI XUMHUYECKMX peakuui. Peakuuu coeauHEeHus, pas3ioXKeHUs,
oOMeHa, 3amenienus. KatanusaTopsl 1 KaTaius.

JdemoHcTpanumn

e Komnekuuu MaTeprualioB U U3JICJIUN U3 HUX.

e Mogenu, ucnoib3yeMble Ha ypokax (pu3uku, OWUONOTHH U
reorpadumu.

e OObeMHBIE M  IIAPOCTEP)KHEBBIE  MOJIEIM  HEKOTOPBIX
XUMHUYECKUX BELIECTB.

e Monenn KpUCTaUIMYECKUX PEIIETOK.

e CoOupanue mpubopa sl OJy4eHHs Ta30B U MPOBEPKA €ro Ha
TEPMETUYHOCTb.

e Bosronka cyxoro npjaa, ona win HadTalauHa.

e ArperatrHble COCTOSIHUS BOJIBI.

e Pa3jieneHue AByX HECMELIMBAIOIIMXCS KUJIKOCTEN C MOMOILBIO
JEIUTEIbHON BOPOHKHU.

e VYcraHoBKa A GUIBTPOBAHUS U €ro padoTa.

e YcTaHOBKa AJIs BbIIIApUBAaHUA U €T0 pa60Ta.



e Paznenenue kpacdiero BemiecTBa (aomactepa ¢ MOMOIIBIO
OyMa)kHOM XxpomaTtorpadumu.

e Mojenu alIoOTPONHBIX MOAU(DUKAIIUN YTIEPOIa U CEPHI.

e [loptpeThl n.4. bepuemnyca u JI.1. Menneneena.

e KopoTkonepuoaHblii M IJIMHHONEPUOAHBIN BapuaHThl [ICXD
JI.1. Menneneena.

e KOHCTpyupOBaHUE MAPOCTEPIKHEBBIX MOJIETIEH.

Annapar Kurnma.

e PaznokeHue OMxpoMara aMMOHHUSI.

e BsanmmoneiicTBre COJISTHON KHUCIIOTHI C IIMTHKOM.

o [lonmyuenue runmpoxcuna memu (II) m ero pasznoxenue mnpu
HarpeBaHUH.

JlabopaTopHbIe ONBITHI

e (O3HakOMIIEHHE C KOJUIEKLIHUEN Ja00paTOPHOM MOCYABI.

e [IpoBepka npubopa AJisi MOJyYEHUs Fa30B HA TEPMETUUYHOCTb.

e [IpuroToBieHue reTepoOreHHON CMECU MOPOIIKOB CEPHI U Keje3a
U WX pas3jieieHue.

e BzaumojeiicTBHE pPacTBOPOB XJIOpUJA HATpPUs U HUTpaTa
cepedpa.

e [lonyuenune ruapokcuaa meau (II) u ero B3aumojelcTBUE C
CEPHOM KUCJIOTOU.

e B3anMoJIeNCTBUE pacTBOpPa COAbI C KUCIOTOM.

e [IpoBepka 3akOHAa COXpAaHEHHS MAacChl BEIIECTB Ha IpPUMEpE
B3aUMO/ICHCTBUS IIEJI0YU U KUCIIOTHI.

e PaznoxxkeHue mnepokcuaa BOAOPOJAa C TIOMOIIBIO OKCHIA
mapranua (IV).

e 3aMeIlEHHE JKEJIE30M MEJIU B METHOM KYTIOpOCE.

IIpakTHyeckue padoTbl



1. 3HaKOMCTBO ¢ JlabopaTopHbIM oOopyaoBaHueMm. IIpaBuiia

TEXHUKH 0€30MMaCHOCTHU IIpu pa60Te B KaOMHETE XUMMUU.

2.  HaOmronenwue 3a TopsImei CBedoi.
3. AHanu3 no4Bsl (aHajor padboThl «OUUCTKA TOBAPEHHOM COJINY).
4, [Ipr3Haku NpOTEKaHUs XUMUYECKAX PEAKIIUM.

Baxkneumue npeaCcTABUTEIH HEOPraHUuYeCKUX BeIECTB.

KosinuyecTBeHHbIE OTHOIIEHUSI B XMMUM

CocraB Bo3ayxa. [Tonstre 06 0ObeMHON J10J1e () KOMIIOHEHTA TPUPOIHOM
ra3oBoil cMecu — Bo3ayxa. Pacuer oObemMa KOMIIOHEHTa ra3oBOl CMeCH IO €ro
00BEMHOM J1071€ U HA0OOPOT.

Kucnopoa. O3zon. [lonyuenue kucinopona. CoOupaHue U pacro3HaBaHUE
KUCIIOpOo1a. XUMHUUYECKHE CBOMCTBA KHUCJIOPOJA: B3aUMOJCHUCTBHUE C METaJJIaMH,
HEMETaJUIaMH U CJIOXKHBbIMU BenlecTBaMu. lIpumenenue kuciopona. Kpyrosopor
KHCJIOpOJa B IPUPOJE.

Oxkcunpl. OOpazoBaHue Ha3BaHUM OKCUAOB MO uX (popmynam. CocraBieHue
dbopmyn okcuaoB Mo Ha3BaHUAM. [IpencTaBuTenu OKCUIOB: BO/IA, YIVICKUCIIBIN Ta3,
HeralieHast U3BeCTb.

Bopopon B npupojsie. @u3nyeckue 1 XMMUYECKUE CBOMCTBA BOAOPOJA, €TO
MOJYYE€HHUE U IPUMEHEHHUE.

Kucnorel, ux cocraB u knaccupuxanus. Muaruburtopsl. Tabnuia
pactBopuMocTtu. CoJisiHasi U cepHasi KUCIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHUA. PacTBopuMoOCTh colieit B Boae. [IpencraBurenu
COJICH: XJIOpU HaTpusl, KapOoHaT HaTpus, hocdat KaabIusl.

[Tocrosinnas ABoranpo. KommuectBo BemiectBa. Monbs. MonsipHas macca.
Kparnble equHULIBI U3MEPEHNS KOJIMYECTBA BEUIECTBA — MUJJIUMOJb U KAJIOMOJIb,
MUJJTUMOJISIPHAS. ¥ KWIOMOJISIPHAsE MacChl BELIECTB.

Pacuetsl ¢ UCNIOIB30BAHMEM MOHSATUN «KOJIUYECTBO BEILIECTBAY, «MOJSIPHAs

MaccCa», «IIOCTOAHHAas ABoraszo».



3akoH  ABoraapo. MomspHbli  00beM  ra3000pa3HbBIX  BEILECTB.
OTHOCHTEINBHAS INIOTHOCTH OAHOTO ra3a 110 APyroMy rasy.

Kparaele enuHULBI U3MEPEHUS — MWUIMMOJIIPHBIA WM KHAJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEILECTB.

PacueTsl ¢ uCnosib30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBA», «MOJSIPHAs
Maccay, «MOJISIPHBIN 00beM Ta30B», «YUCI0 ABOTaAPO».

I'mapocepa. Kpyrosopor Bonbl B mpupoje. OPU3NYECKUE U XUMUYECKUE
CBOMCTBA BOJBI: B3aUMOJACHCTBHE C OKCHIAMH.

OcHoBaHus, WX cocTraB. PacTBOpUMOCTh OCHOBaHMW B Bojae. M3MeHeHune
OKpPAaCKM MHAMKATOPOB B IIEJI0YHOM cpene. [Ipencrapurenu menoden: rujpOKCUIbI
HATPHUS, KK U KaIbIUS.

PactBopuTens M pacTBOpEHHOE BewlecTBO. PacTBopbl. PacTBopeHue.
['mpparel. MaccoBass 107 pacTBOPEHHOrO BellecTBA. PacdeTsl, CBA3aHHBIE C

HCIIOJIb30BAHUCM IMOHATHA» MAaCCOBas JOJIAA paCTBOPCHHOI'O BEIICCTBA.

JlemoHcTpanumn
J Omnpenenenne coaepKaHusl KUCIOpPOJa B BO3AyXE.
o [TosrydeHne Kuciopona pasiloKEHUEM IepMaHraHaTa

KaJIksg U IICPOKCH A BOAOpOAa.

o CobOupanne KuCIopo/ia METOJAOM BBITECHEHHUS BO3ayXa U
BOJIbI.

. PacnioznaBanue kucnopoza.

o ['openue Marnusi, xenesa, yrisi, cepel u ¢dochopa B
KHUCJIOPOJIE.

) Komnekimnsg okcumos.

J [Tonyyenue, cobupanue, pacrio3HaBaHUE BOJOPO/A.

° ['openue Bomopona.

° Bzaumopeiicteue Bogopoaa ¢ okcumom meau ().

L KOJ’IJ’I@KHI/I}I MHHEPAJIbHBIX KHUCJIOT.



[IpaBuino paz0aBiieHHs CEPHOI KUCIOTBI.

Komneknug coneii.

Tabnuia pacTBOPUMOCTH OCHOBAHHM, KUCIOT M COJICH B
BOJIE.

o HekoTopele wmeTayuibl, HEMETAJUIbI W COEAUHEHUsS C
KOJIMYECTBOM BENIECTBA, PABHBIM | MOJIb.

o Monenb MossipHOTO 00bEMa ra3000pa3HBIX BEIIECTB.

L KOJIJIGK]_II/IH OCHOBAHHUI.

JlabopaTopHbIe ONBITHI

e JlomyTHEeHHe  M3BECTKOBOM  BOABI IIPU  NPOIYCKaHUU
YTJIEKUCIIOTO Tasa.

e [lomyyeHne BOHOpOAA B3aMMOJECUCTBUEM LIMHKA W COJISTHOU
KHUCITOTHI.

e  Pacrno3naBaHue KUCIIOT C MOMOIIBIO WHAUKATOPOB.

e  lI3MeHEeHHE OKpaCKM MHIUKATOPOB B IIEJTOYHOM CpELE.

e  (O3HakoMJIeHHE C TIpenapaTaMHd JIOMAaIIHEW WM MIKOJIbHON
alTe4Ky: pacTBOPaMH TMEPOKCHIA BOAOPOJA, CIUPTOBOM HACTOMKH HOAA,

aMMHMaKa.

IIpakTnueckune padoThl

5.  ITlomyuenue, cobupanue u pacio3HaBaHUE KUCIOPO/Ia.
6. [Tonyuenue, coOupanue u pacro3HaBaHUE BOJIOPOA.
1. [IpuroroBnenue pacTBOPOB COJIEU C 3aJAHHOM MacCOBOM JI0JIEH

paCTBOPéHHOFO BCHICCTBA.

OcHOBHBIE KJIACCHI HCOPTAHUYECKUX COEeIMHEHUI



O6obmienne cBefeHud 00 OKcHMax, WX KiaccHUUKAIlMK, Ha3BaHUAX U
cBoricTBax. CriocoObI TTOTYUYEHUS] OKCHIOB.

OcHoBanus, ux KinaccuduKamnys, Ha3BaHUS U CBOWCTBa. B3anmoneiicTeue ¢
KMCJIOTaMM, KHUCJIOTHBIMU OKCHJAAMU M COJAMHU. PasjiokeHue HepacTBOPUMBIX
ocHOBaHM. CIOCOOBI MOTYYEHUST OCHOBaHUM.

Kucnotel, ux knaccudukanus u Ha3zBaHusa. OOIHE XUMUYECKHE CBOWCTBA
KUCJIOT. B3aumMoneicTBue KHUCIOT € METAUIaMHU. OJEKTPOXUMUUYECKHUM psia
HaNpsDKEHUM METauioB. B3anMonencTBUE KHCIOT € OKCHAAMU METAJUIOB.
B3auMojelicTBUE KHCIOT C OCHOBAaHUSIMH — pEAaKUMs  HEHUTpaau3alui.
B3aumoneiictBue  KuCIOT ¢ colisaMu. [lomyueHue — OCCKHUCIOPOJHBIX U
KHUCJIOPOJICOJICPKAIINX KUCIIOT.

Conu, ux knaccudukaius 1 cBocTBa. BzaumopelictBue coseit ¢ MeramiaMu,
OCOOCHHOCTH 3THUX peakiuii. B3auMoelcTBe coyieit ¢ ComsiMu.

['eHeTnyeckue psapl MeTauia M HeMeTauia. |'€HeThdecKasl CBSI3b MEXKIY

KJIaCCaMH HCOPIraHHMYCCKHUX BCIICCTB.

JlaGopaTopHbIe ONbITHI
e BsaumoneicTBue oKcuaa KaIbLus C BOLOM.
e [lomyTHEHHE U3BECTKOBOU BOABI.
e Peakius HEUTpaIu3aluu.
o [lonmyuyenue rugpokcuaa meau (1) u ero B3aumoaeicTBue ¢ KUCIOTOM.
e Pasznoxxenue ruapokcuaa meau (I1) mpu HarpeBaHuu.
e B3ammMmoaencTBue KUCIOT C METAILUIAMM.
e B3amMoIencTBUE KUCIIOT C COJISIMH.
e (O3HaKOMJICHHUE C KOJUIEKLIMEH COJICH.
e BizaumoneiictBue cynbdara meau (1) ¢ xxenesom.
e BsanMmoaencTBHe COJIEN C COJISIMH.
e ['eHeTnueckas CBA3b MEXKIy KJIacCaMHU HEOPraHMYECKHUX BELIECTB Ha

npuMepe COeUHEHUN MEIH.



IIpakTnyeckue padoTbl

8. Pemenue OKCIICPUMCHTAJIbHBIX 3adda4 II0 TCMC «OCHOBHBIC  KJIACCBI

HCOPTraHUYCCKUX COCI[I/IHCHHﬁ)).

Ilepyognyeckuid 3aKOH W TMEPUOAMYECKAs CHCTeMa XHMHYECKHUX
3jieMeHTOB (113 u I[ICXJ) /I.. MenaeneeBa. CTpoeHue atroma

EcrecTBeHHbIE cemeNCTBA XMMHMYECKHMX  JJIEMEHTOB:  IIEJIOYHBIE U
HICJIOYHO3EMENbHBIE METAJUIbl, TaJOreHbl, HHEPTHhIE (OJaropoaHbIC) Ta3bl.
AmMPoTtepHOCTb. AMPOTEPHBIE OKCUABI U THAPOKCU L. KOMILTEKCHBIE COJIH.

Otkpsitue .. MenneneesiM 113 u coznanue um [ICX0O.

AToMBbl Kak ¢dopma CyIIECTBOBAaHUS XUMHYECKUX SJIEMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUU aTOMOB. JlOKa3zaTenbCTBa CIOXKHOCTH CTPOEHUS aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mosienb CTpOSHUS aTOMOB.

CocTtaB aTOMHBIX SAEp: MNPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAS
Macca. B3auMoCBsI3p MOHATHN «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS ATOMHAas
Maccay.

Mukpomup. OnekTpoHbl. CTpOoeHHE DIIEKTPOHHBIX YPOBHEW aTOMOB
XUMHUYECKuX 351eMeHTOB 1-20. [ToHsiTHE 0 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. PU3UYECKUN CMBICI CUMBOJUKHA lleprnoamyeckor CUCTEMBI.
CoBpemenHnas popmynupoBka [13. MI3MeHeHHs] CBOMCTB 3JIEMEHTOB B TIEPHOJIaX U
rpynmnax Kak (QyHKITUS CTPOEHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTUKa dJIEMEHTAa-MEeTallyla M JJIEMEHTa-HEeMeTala [0 HX

nonoxkenuto B IICXD JI.1. Menaenecna.

JemoHcTpanumn

e Pazmuunsie popmbr Tabmu [1C.

e Mogaenuposanue noctpoenus [1C JI.1. Menneneesa.



L4 MOI[GJII/I aTOMOB XUMHNYCCKHUX JJICMCHTOB.

e Mogenu aToMOB AJIEeMEHTOB 1 — 3-TO IepPHOIOB.

JlabopaTopHbIe ONBITHI

o [lomyuenue ampoTEepHOro rUAPOKCHA U UCCIIETOBAHUE €0 CBONUCTB.

Xumnueckasi CBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH

HNonnast xumuueckas cBsA3b. MoHBI, 00pa3oBaHHbIE aTOMAMHU METAJJIOB U
HeMeTauioB. Cxembl 00pa3oBaHUsi MOHHOW CBSI3U JIJIi OWHAPHBIX COCIMHEHUH.
HoHHbIE KpUCTAINIMYECKUE PEIIEeTKU M (PU3MUECKHE CBOMCTBA BELIECTB C 3TUM
TumnoM pemerky. [lonsaTre o popMynbHON €TUHUIIE BELIECTBA.

KoBasieHTHass XuMUYeCKas CBA3b. DIEKTPOHHBIE U CTPYKTYpHbIE (DOPMYJIBI.
KoBanentnas HenosspHas cBa3b. Cxembl 00pa30BaHUSI KOBAJEHTHOM CBS3M MJIs
OMHApPHBIX COeAMHEHUI. MONEKYIJISIpHbIE U aTOMHBIE KPUCTAIUIMYECKUE PEILIETKH, U
CBOMCTBA BEILECTB C 3TUM THIIOM PEIIETOK.

DIIEKTPOOTPULATENBHOCTh. PsAn amekTpoorpuuarensHocTd. KoBasieHTHas
noJisipHasi XuMHuueckas cBsi3b. Cxembl 00pa30BaHUs KOBAJEHTHOW MOJISPHOU CBS3U
Uit OMHApPHBIX CcOeAMHEHUN. MONEKyspHbIE W aTOMHBIE KPUCTAJUIMYECKUE
pELIETKH, CBOMCTBA BEUIECTB C 3TUM TUIIOM PEUIETOK.

Merannuyeckass XMMHYECKas CBA3b M METAUIMYECKAs KpUCTAJUINYECKas
pemerka. CBOMCTBa BEIIECTB € JITUM THUIOM pemeTok. EauHas mnpupona
XAMHUYECKUX CBS3EH.

Crenenp okucnenus. CpaBHEHHE CTENEHEW OKHUCIEHHMS W BaJE€HTHOCTH.
[IpaBuna pacuera cTeneH! OKUCIEHUS 110 (OpMyIaM XUMUYECKUX COSIUHEHUM.

OKHMCAUTENBPHO-BOCCTAHOBUTENIbHBIE peakiuu. OnpenesieHue CTeneHen
OKHCIICHHUSI U1l 3JIEMEHTOB, 00pa3yIoUIMX BEIIEeCTBAa pPa3HbIX KiaccoB. Peakium
MOHHOTO OOMEHa U OKHCIIHUTEIbHO-BOCCTAHOBHUTENbHbIE peakiuu. CocTaBlieHHe
YPaBHEHUM OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOAOM 3JIEKTPOHHOIO

OajraHca.



JemoHcTpauumn

e Buneodparments! u cnaiasl «loHHAs XUMHUYECKast CBA3HY.

e KoJuteknus BEmECTB C HOHHOM XUMHYECKOU CBS3bIO.

e Mojenu HOHHBIX KPUCTAUTMYECKUX PEIIETOK.

e Buneopparmentsl u cnaiinbl  «KoBaneHTHass XuMHUYEcKas
CBSI3bY.

e KoJuieknus BEIecTB MOJIEKYJISIPHOTO U ATOMHOTO CTPOCHHS.

e Monenu MOJEKYJSIPHBIX H  aTOMHBIX  KPUCTAIUIMYECKUX
PELIETOK.

e BuneopparmMentsl M cnaiael «MertamuMueckas XHMHYECKas
CBSI3bY.

o Komneknusg «MeTanibl U CIUIaBbI»

e B3aumozencTBrE HIMHKA C CEPOU, COISTHOU KUCIOTOM, XJIOPUIAOM
menu (11).

e ['OopeHue MarHus.

e BzanmopencTBHE XJIOPHOU U CEPOBOIOPOHOMN BOJIBI.

JlabopaTopHbIe ONBITHI
e U3zroroBineHnne  MoAEnH, WUTFOCTPUPYIOLIEH CBOMCTBA

METAJUTUYECKOM CBSI3H.

IIpakTnueckas padora

9. Peaximu noHsoro oomMeHa

Mescnpeomemmunie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3YyYEHWHM XMMHHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIONB30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SIBJSIONIUXCS CUCTEMHBIMU JIJI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: Hay4dHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusznka: Mmatepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIIbI,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYCCKHM 3apsj, BEIIECTBO, TEJO, OOBEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunrtes, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepnoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATBLUSA U UX COCTMHEHU
B COOTBETCTBUU C TIOJIOKEHHEM »JJEMEHTOB B llepmomuueckon cucremMe u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbl XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAJNIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TEHETUYECKAs CBSI3b HEOPTaHMYECKHUX BEILIECTB.

Kiaccudukaiys XUMUYECKUX PEaKIUi 110 Pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHsTe 0 XuMHUYEeCKOM paBHOBeCcUU. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XHWMHUYECKOW PEAKIMU M TIOJIO)KCHUE XUMHYECKOIO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii C  HWCHOJB30BAHHEM  METOAA
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBusl NpOTEKaHUs Peakil HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OMNbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl U MX coeIMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBoaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNneHu okucieHus. CTpoeHue W (pU3MYecKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIy4eHUsI CEpHOM KHUCIOTHL. IIpuMeHeHue cepHOi
kuciaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakluus Ha Cylb(ar-uoH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALIICHMSL.



OObmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, Gu3nuecKkue U XUMHYECKHE CBOWCTBA, IMOJydYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPOAe, (PHU3HUECKre U XUMUYECKHUE CBOMCTBA. ACOPOIIHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJyYEHHUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUINOTEe3a TJI00ABLHOTO TOTEIJICHUs KiuMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBoJax — U X
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmenenue. CoequHeHus KpeMHus B pupojie. O0uiue mpeactaBieHust 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBaHUs caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEPUAIOB), 00pas3liaMu a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOMCTB aMMMaKd, NPOBEACHUE KAYECTBEHHBIX PEAKIWM HA HOH aMMOHHUA M
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOTa3a, IIOJYYECHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad M0 TeMe «BakHeWlne HEMETaUIbl U X
COETUHEHUSD).

MeTtasibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u cTpoeHuss aToMoB. CTpOEHHE METAILUIOB. MeTamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyT'yH, TIOPaTIOMUHUI, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaAXOXKJEHNE B Ipupoe. PU3NUECKHE U XUMUYECKUE CBOMCTBA MarHus 1



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HAXOXIACHUE B Ipuponec. PU3ndecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUs
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB IUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHNE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momols npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbI METAJIOB, MOJHUMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHUECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBEe TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAcCJeIHUI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIIOIIME
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KyJIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOEC KaK MICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuUJI 0€30MMacCHOTO MOBEICHUSI P padOTe C BEIIECTBAMMU, a TAKKE B CUTYAIHSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUYECKHUE PaCCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (GOPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUSA, MOJyJaeMyIO0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIILJICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxknaeMol Tembl, (POPMyIMPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIacCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



neucTBul, cnenuduueckue sl TOpeaMETHOM oOnacth  «XUMHUS», BUJBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIVHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKUUU 3aMEUICHHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJiA BeIlIeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT W HMOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OOJNbIIE TEPHOIBI, COOTHOCHTH OOO3HAYEHWs, KOTOPHhIE HMMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacrnpezieNieHue UX MO0 AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOOOIIEeHHEe, CHUCTeMaTU3aluI0, KIacCU(PUKAIIUIO,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH NMPaBUJIAM MOJIb30BAHUS XUMHUECKOU MOCYA0N 1 JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeTEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble H



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyecKkas peneéTka, Koppo3usi METauioB, CIIaBHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJII COCTaBlieHUs (OpMyT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WMOHHAsA, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKOM TaOIHUIIE, C YNCTOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaenax MaJlbIX MEpPUOAOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY (P (DEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopynoBaHHMEM, a TakK)Ke TMpaBuiaa OOpalleHWs C BEIIECTBAMH B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpPHI-, OPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIUTEIILHOU JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpEeHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavyanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 20 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 25
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 8 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 16 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitie 06 7 1 1 bubmmnoreka HOK
' OCHOBAaHHX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 26 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 57

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHYeCKas CBA3b. Bu6 LIOK
HOJINOTEKA
.2 - 1
3 Orucrensro 0 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
J4! 17
TOTO Mo pasiey https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriryoneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara ungpoBbie
Ne n/m Tema ypoka Kontpoabusl  IIpakTnueck A p
Bcero U3ydeHusl o0pa3oBaTe/ibHbIE
e padoThI ue padboThbl
pecypchl
bubmuoreka [JOK
[Ipeamer xumuu.
1 https://m.edsoo.ru/ff0d2
Tena u BemecTBa
10c
bubmuorexa [JOK
Ponps xuMuu B :KH3HU
2 https://m.edsoo.ru/ff0d2
YyeJIoBeKa.
10c
bu6mmoreka [IOK
[TonsiTHe 0 MeTOIAX
3 https://m.edsoo.ru/ff0d2
ITO3HAHMS B XUMHUHU
27e
bu6mmoreka [IOK
ArperarHble
4 https://m.edsoo.ru/ff0d2
COCTOSIHUSI BEIIECTB
27e
[IpakTuueckas pabota
Ne 1 «IIpaBuna paboTsl
bu6mmoreka [IOK
B JJaboparopuu u
3 ) https://m.edso0.ru/ff0d2
pUEMBI OOpaILIEHUS C 3dc
1abopaTopHBIM —
000pyI0BaHHEM)
YucTele BelecTa U bu6mmoreka [JOK
4 cmecu. CrocoOsl https://m.edsoo.ru/ff0d2

pasaeneHus cMecen

6ca



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

[TpakTuyeckas pabora

No 2 «Paznenenue bubmuoreka [JOK
5 cMmecelt (Ha mpumepe https://m.edsoo.ru/ff0d2
OYHCTKH IIOBAPEHHOM 8c8
COJIN )»
bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2
a6c
bu6mmoreka [IOK
[IpakTrueckas pabota
7 https://m.edsoo.ru/ff0d2
Ne 3 «AHaau3 MOYBLI»
8c8
X MIeCK e bubmuorexa [JOK
8 https://m.edsoo.ru/ff0d2
9JIEMEHTEHI.
be8
3HaKu (CHMBOJIbI) bubnuorexa [JOK
9 XUMHUYECKHUX https://m.edsoo.ru/ff0d2
3JI€MEHTOB be8
IIpocThle 1 CHOKHEIC bubmorexa LIOK
8 P https://m.eds00.ru/ff0d2
BEIECTBA
abe
AToMHO- bu6mmoreka [IOK
9 https://m.edsoo.ru/ff0d2
MOJIEKYJISIPHOE YUCHHE 450
3aKo0H MMOCTOSIHCTBA
COCTaBa BEIIECTB Bubmaorexa LIOK
10 ’ https://m.edsoo.ru/ff0d2

XumMuueckas
dhopmyna.

€ae



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK

X
11 vIHecKat https://m.edsoo.ru/ff0d2
dbopmya. eae
N UMIECKas bubmuorexa [JOK
12 https://m.edsoo.ru/ff0d2
dhopmya.
eae
BanentHocTh aTOMOB bubmuorexa [JOK
13 XUMHYECKUX https://m.edsoo.ru/ff0d2
3JICMCHTOB eae
BanenTHoCTh aTOMOB bu6mmoreka [IOK
14 XUMHYECKUX https://m.edsoo.ru/ff0d2
2JIEMEHTOB eae
X MIeCK e bu6mmoreka [IOK
15 https://m.edsoo.ru/ff0d2
YpaBHCHHUS
eae
XyMIecKe bu6mmoreka [IOK
16 https://m.edsoo.ru/ff0d2
ypaBHEHUs
eae
IIpu3Haku u ycinoBus bubnuoreka [IOK
17 MPOTEKaHUSA https://m.edsoo.ru/ff0d3
XUMHYECKUX PEaKIUi al6
PUSHIECKIE 1 bubmuorexa [JOK
18 https://m.edsoo.ru/ff0d3
XUMUYCCKUE SIBIICHHS
7fa
bu6nmoreka [JOK
19 XuMudeckasi peakuus https://m.edsoo.ru/ff0d3

7fa



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

Knaccudpukanus
XHUMHAYECKHX PEaKIUi

bubmuoreka [JOK

20 (coenuHeHus, https://m.edsoo.ru/ff0d3f
Pa3II0KEHNS, 34
3aMeIIeHHs, OOMeHa)
Knaccudpukanus
XUMUYECKUX PEAKLIUI bubmmoreka [JOK
21 (coenuueHus, https://m.edsoo.ru/ffod3f
Pa3II0KEHNS, 34
3aMeIIeHHs, OOMeHa)
KomuuectBo bu6nmoreka [IOK
22 BemecTsa. Moib. https://m.edsoo.ru/ff0d5
MounspHas macca 230
[ToBTOpEeHue
0000IIIeHUE TEMBI.
23
[ToaroroBka k
KOHTPOJILHOM paboTe
KonTponbnas padora
24 Nel o Teme
«BemecTBa u
XUMHYECKHUE PEAKITHI)
o5 AHanu3 KOHTPOJIbHOU
paboThl
Bo3nyx — cmech bubnnorexa [HJOK
26 ra3zoB. Cocras https://m.edsoo.ru/ff0d4
BO31yXa. 48e
Kucnopon — anement Bubnnoreka [IOK
27 U TIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4

O30H

48e



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

[TpakTuyeckas pabora
Ne 5 o teme
«ITonyuenue u

bubmuorexa [JOK

28 https://m.edsoo.ru/ff0d4
coOupaHue KMCIOpoa, 262
M3y4YEHHUE ero
CBOMCTB»
dusnveckue u
XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
29 KHCIIOpoJia (peakiuu https://m.edsoo.ru/ff0d4
OKHCJICHUS, TOPEHUE). 614
[TonsiTue 06 okcumax
Bogopon — aneMeHT u
npcz)[cfoeﬂBemeCTBo. bubmmorexa LOK
30 https://m.edsoo.ru/ff0d4
Haxosxnenue B
ddo
pUpoJIe
[IpakTnueckas padbora
Ne 6 mo Teme
Monyucnne u bu6mmoreka [IOK
31 https://m.edsoo.ru/ff0d4f
coOupaHue BOAOPO/a, 42
M3Yy4YEHUE €ro
CBOMCTBY
bu6nmoreka [JOK
32 Kucnotsr https://m.edsoo.ru/ff0d5
42e
bu6mmoreka [IOK
33 Kucnotsr https://m.edsoo.ru/ff0d5

520



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

bubmuorexa [JOK

34 Comun https://m.edsoo.ru/ffod5
708
bubmuorexa [JOK
35 Comnu https://m.edsoo.ru/ffod5
708
bu6mmoreka [IOK
36 KonnuectBo BentecTBa https://m.edsoo.ru/ff0d5
708
bubmuoreka [JOK
37 KonnuectBo BerecTBa https://m.edsoo.ru/ff0d5
708
3aKkoH 00BEMHBIX bubmorexa HOK
38 . https://m.edsoo.ru/ff0d5
OTHOIIIEHUH ra30B
708
3aK0oH 00BEMHBIX bubmorexa HOK
39 N https://m.edsoo.ru/ff0d5
OTHOIIIEHUH ra30B
708
Beruucinesus 006EMOB Bubmorexa IIOK
40 https://m.edsoo.ru/ffod5
ra3oB M0 YPaBHEHUIO
708
Brruucinenust 006M0B bubmiorexa [JOK
41 https://m.edsoo.ru/ff0d5
ra30B 110 YPaBHEHUIO
708
dusnueckue u bu6nmoreka [JOK
42 XUMHUYECKUE CBOUCTBA https://m.edsoo.ru/ff0d5
BOJBI 87a
CocTaB OCHOBaHMIA. bubmuorexa [JOK
43 ITonsartue 00 https://m.edsoo.ru/ff0d5

WHJMKAaTOpax

9e2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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
https://m.edsoo.ru/ff0d59e2

44

45

Bojga kak
PacTBOPHTEIIb.
Hacepimenasie u
HEHACHIILIEHHEIE
pacTBopbl. MaccoBast
JIOJISI BEIICCTBA B
pacTtBope

[IpakTrueckas pabota
Ne 7 o TeMe
«ITpuroropieHue
pacTBOPOB C
ONpeNCIEHHON
MacCOBOM JOJIeH
PacTBOPEHHOTO
BCILIECTBAY

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5
b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5
eba

46

[ToBTOpEeHue n
000011IEHIE TEMBI.
[ToaroroBka k
KOHTpPOJIbHOM paboTe

47

48

49

KonTponbHas pabota
No2 110 TEME

«Kucnopoa. Bogopoa.

Boma»

AHann3 KOHTPOJIBLHOMN
paboThI

OKcHOBI: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6
342

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d6
64e



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

[Tonyuenue u
XUMHYECKHE CBOICTBA

bubmuoreka [JOK

50 KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d6
1 aM(pOTEPHBIX 64e
OKCHJIOB
OcHOBaHUS: COCTaB, bubmuorexa [JOK

51 Kiaccudukanms, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca
[lonyuenue u bubnuoreka [IOK

52 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHU 7ca
Kucnotsi: cocras, bu6mmoreka [IOK

53 KJIaCCU(UKALINS, https://m.edsoo.ru/ff0dfe
HOMEHKJIaTypa e2
[losnyuenue n bubnnorexa [HJOK

54 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0dfe
KHCJIOT e2

bu6mmoreka [IOK
55 Conu: HOMEHKJIaTypa https://m.edsoo.ru/00ad9
474

Comnu (cpennue): bubnnoreka [JOK

56 CIIOCOOBI TIOTYYCHUS, https://m.edsoo.ru/00ad9
XMMHUYECKHE CBOUCTBA 474
I'eneTnueckas cBsI3b
MESKITY KIACCAMI bubmuorexa [JOK

57 o https://m.edsoo.ru/00ad9

HeOpFaHquCKHX
COETUHEHUN

474



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

T'eneTnueckas cBsI3b
MEXK]y KJlaccaMmu

bu6mmoreka [IOK

58 https://m.edsoo.ru/00ad9
HEOPTraHUYECKHUX
> 474
COEIUHEHNI
[TpakTuyeckas pabora
Ne 8. Pemrenne
JKCIEPUMEHTAIbHBIX bubmmoreka [JOK
59 3a/1a4 10 TEME https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIACCHI b7c
HEOPraHUYECKHUX
COCTUHEHUN
O6o00mmenue u bu6mmoreka [IOK
60 CHCTEMATH3ALUS https://m.edsoo.ru/00ad9
3HAHUHU cb2
KonTponbHas padora
Ne3 o Teme bu6mmoreka [IOK
61 "OCHOBHEIE KJIACCHI https://m.edsoo.ru/00ad9
HEOpPraHUYEeCKUX ela
coeqruHeHnn"
AHanu3 KOHTPOIBHOM bubmmorexa LOK
62 https://m.edsoo.ru/00ad9
paboThl
ela
[IepBbie moNBITKN
KJIacCU(PUKAITIHI
bu6mmoreka [JOK
XUMHUYECKUX
63 https://m.edsoo.ru/00ad9

yneMeHTOB. [loHITHE O
rpynmnax cXOJIHbIX
3JIEMEHTOB

ffa



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK

64 AM(pOTEpPHOCTD https://m.edsoo.ru/00ad9
ffa
[Tepuoanueckuii 3aKOH
u Ilepnonnueckas bubnuoreka [IOK
65 CHUCTEeMa XMMUYECKUX https://m.edsoo.ru/00ada
anemenToB Jl. . 52c
Menpeneena
TTepuoTbi, rpymIb, bu6mmoreka [IOK
66 https://m.edsoo.ru/00ada
MOATPYIIIBI 52
CrpoeHue aTOMOB. bubmorexa LOK
67 https://m.edsoo.ru/00ada
CocraB aTOMHBIX sIEp.
342
bubmuorexa [JOK
68 N3oTorbt https://m.edsoo.ru/00ada
342
Crtpoenue
3IEKTPOHHBIX
0007109€K aTOMOB bu6mmoreka [IOK
69 3JIEMEHTOB https://m.edsoo.ru/00ada
[Tepuoanueckon 6bc
cuctemsl /1. H.
Menneneena
Crpoenue
JJIEKTPOHHBIX bubnnorexka [JOK
70 000110Y€K aTOMOB https://m.edsoo.ru/00ada

3JIEMEHTOB
[Tepuonnueckoi

6bc



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

cuctemsl J1. U.
Meunneneena

XapakTepucTuka
XUMHUYECKOTO
JJIEMEHTA 110 €ro

bu6mmoreka [IOK

71 MOJIOKEHUIO B https://m.edsoo.ru/00ada
[MeproauuecKoi 824
cucreme JI. U.
MeHnaeneeBa
XapakTepucTruka
XUMHYECKOTO
3JIEMEHTA MO €ro bu6mmoreka [IOK
72 MTOJIOKEHHUIO B https://m.edsoo.ru/00ada
[MeproauuecKoi 824
cucteme /1. H.
Menneneena
3HaueHune
ITepunonnueckoro
3aKOHa I pa3BUTHUSA bubnnorexka [JOK
73 HAyKH U NPaKkTUKH. 1. https://m.edsoo.ru/00ada
. MenneneeB — 96e
Y4EHBIN, ITEJaror u
TrpaKJIaHUH
ToBTopenye 1 bubmuorexa [JOK
74 https://m.edsoo.ru/00ada
000011IeHHE TEMBI
96e
KontponbHas padota bubmorexa LHOK
75 https://m.edsoo.ru/00ada

Ne4

96e



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

AHaN3 KOHTPOJIbHOU

bubmuorexa [JOK

76 https://m.edsoo.ru/00ada
paboThI
96e
DNEeKTPOOTPULIATETEHO
Th ATOMOB bu6mmoreka [IOK
77 https://m.edsoo.ru/00ada
XAMHUYECKAX
ab8
3JIEMEHTOB
HMonHas xumuyeckas Bubmorexa IIOK
78 https://m.edsoo.ru/00ada
CBS3b
c34
Wonnas xummnueckas Bubmorexa [JOK
79 https://m.edsoo.ru/00ada
CBA3b
c34
KoBanenTtHas bu6mmoreka [IOK
80 MOJISIPHAST XUMHYECKast https://m.edsoo.ru/00ada
CBSI3b ab8
KoBanenTHas bu6nmoreka [JOK
81 HEMnoJIIpHAas https://m.edsoo.ru/00ada
XAMHUYECKAS! CBA3b ab9
bu6mmoreka [IOK
82 Merammueckas CBI3b https://m.edsoo.ru/00ada
c34
bu6mmoreka [JOK
83 Merammueckas CBI3b https://m.edsoo.ru/00ada
c34
bu6nmoreka [JOK
84 CreneHp OKUCIEHUS https://m.edsoo.ru/00ada

e28



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bubmuorexa [JOK

85 CreneHb OKHCICHUS 1 https://m.edsoo.ru/00ada
e28
OKucCIUTENbHO- bubmuorexa [JOK
86 BOCCTAHOBUTEIIbHBIC 1 https://m.edsoo.ru/00adb
peakunu 076
OKucauTenbHo- bubmuorexa [JOK
87 BOCCTaHOBHUTEIIbHBIC https://m.edsoo.ru/00adb
peaxiuu 076
OKUCIHTEIH I bubmuoreka [JOK
88 1 https://m.edsoo.ru/00adb
BOCCTaHOBUTEIHU
076
ToBTObeHIE 1 bu6mmoreka [IOK
89 P 1 https://m.edsoo.ru/00adb
00001IIeHNE TEeMBI
486
KonTponbnas padota
No5 110 Tene bubmuorexa [JOK
90 ~ 1 1 https://m.edsoo.ru/00adb
«CTtpoenue aToma. 456
XumMuyeckas CBSI3b» T
AHann3 KOHTPOJbHOU bubmorexa [JOK
91 5 P 1 https://m.edsoo.ru/00adb
paboTsl 486
PesepBHBIit ypoOK.
0 6ogmeﬁney§ bubnuotexa [JOK
92 1 https://m.edsoo.ru/00adb
CUCTEMaTH3aIus
o 33c
3HAHUH
PesepBHbIit PesepBHBIil ypOK. PesepBHblii PesepBHblii PesepBHbIit PesepBHbIit PesepBHBIit ypOK.
YPOK. O60061meHue u YPOK. YPOK. YPOK. YPOK. O060061meHue u

O06001IeHne 1

0O0001eHne u

O0001eHne

O000meHue 1

O06001IeHne 1
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

cUCTEMATH3AIl cUCTEMATHU3AIHUA cUcTEMATH3AIl cUCTEMATH3AIl cucTeMarusall = CHUCTEMaTH3all CHUCTEMATHU3AIHA
U 3HAHUU 3HaHUU U 3HAHUU WS 3HAHUU WS 3HAHUU WS 3HAHUU 3HaHUU
[TpakTyeckas pabora bubnumoreka [IOK
94 Ne9 Peakniuy HOHHOTO 1 1 https://m.edsoo.ru/ff0d6
obMeHa. 1c6
Pe3epBHEIIT YPOK.
P P bubmuoreka [JOK
O06001IeHne 1
95 1 https://m.edsoo.ru/ff0d6
cUCTEMATH3AINA
. 1c6
3HAHWUI
Pe3epBHEIIT YPOK.
0 6ogmeHHey1§ bu6mmoreka [IOK
96 1 https://m.edsoo.ru/ffod6
cUCTEMaTHU3alHs
. 1c6
3HAHWUI
Pe3epBHEIT YPOK.
0 6ogmeHHey1§ bu6mmoreka [IOK
97 1 https://m.edsoo.ru/ff0d6
CHCTEMATH3aIUs
. 1c6
3HAHUN
bu6mmoreka [IOK
KonTponbnas padora
98 1 1 https://m.edsoo.ru/ffod6
Neb
1c6
AHaJIN3 UTOTOBOM bubmorexa HOK
99 . 1 https://m.edsoo.ru/ff0d6
KOHTPOJIBHON pabOThI
1c6
PesepBHEBII VPOK.
0 6ogmeHHeyE bubmuorexa [JOK
100 1 https://m.edsoo.ru/ffod6

CHUCTEMAaTHU3aLA
3HAHUH

1c6
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Pe3epBHblii ypok.

bu6mmoreka [IOK
00600
101 oderme 1 1 https://m.edsoo.ru/ff0d6
CUCTEMATH3ALHA
o 1c6
3HAHUNA
PezepBHEBII VPOK.
0 60gmeHHey§ bu6mmoreka [IOK
102 1 https://m.edsoo.ru/ff0d6
CUCTEMAaTH3ALHA
o 1c6
3HAHUNA
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie IIpakTnueckue bp
n/n Bceero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 03.09 bu6nmorexa LIOK
XUMHYECKUX 351eMenToB J1. U. ' https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX IJIECMCHTOB 1 05.09 bubnnorexa [IOK

) ' https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 10.09 bubmmoreka [JOK
HEOPraHWYeCKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bupl XUMU4YeCKOM CBSA3U U TUITBI 1 12.09 bu6nunorexa LIOK
KPHUCTAJUIMYECKUX PEHIETOK ' https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel no reme
«IToBTOpenue u yrayoneHue

5 ¢ P yriay 1 1 17.09
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 Kacca»

5 Knaccugukanus Xxummuaeckux 1 19.09 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 24.09 bubmorexa LIOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 26.09 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- 01.10 bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU ) https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble 03.10 Bubmorexa IIOK
o TUATIH. ’ https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bubnuoreka [IOK
11 HMoHHbIe YpaBHEHUS peaKil 08.10
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI 10.10 bubnnorexa [JOK
00 DJIEKTPOIUTHYECKOM ' https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B BuG 110K
noImoTeKa
13 CBETE IIPEICTABIECHUN 00 15.10
ped o https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
bu6mmoteka IIOK
14 ITonsaTue o THApOIN3E CONEH 17.10
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus 2210 bu6moteka [JOK
3HaHUN ) https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX 24.10 Bubmoreka HOK
p ' https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
DIEeKTpO ecka
17 «INEKTPOIUTHYECKAS 0711 bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

bubnunoreka LIOK
18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE 05.11
PUMED https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOICTBA, ITOJYYCHHEC bubmorexa [IOK
’ Y ’ https://m.eds00.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyuenne COISTHON KUCIIOTHI 14.11 Bubmaorexa ITOK
JHCHIE €07 ’ ' https://m.edso0.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Brruuciienus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH 19.11 Bubmorexa IIOK
p ’ ' https://m.edso0.ru/00ade488
13 PEarcHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB 2111 bubmmoreka [JOK
VIA-rpynms ' https://m.edsoo.ru/00ade64a
AToTpOTHBIE MOTU(UKAIIUA CEPHI.

93 Haxoxnenue cepsl u eé 26.11 bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. ' https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u xnzmqecxne 28.11 bubmorexa HOK

_ ' https://m.eds00.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE 03.12 bubmorexa [JOK
. ' https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE IIPOMEIIIIEHHOTO CII0c00a
26 p 05.12 bubnuotexa [JOK

MOJIyUCHUA CCpHOI71 KHUCJIIOTBI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27 10.12
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTHKa 3JICMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE 12.12 Bubmorexa IIOK
Pactipoctp PHPOAE, ' https://m.edsoo.ru/00adeea6
(du3HUYeCcCKre U XUMUYICCKUE
CBOMCTBA
AMMHUak, ero Gu3HYECKue U

29 XUMHUYECKHE CBOMCTBA, ITOJIYUEHUE 17.12 Bubmuorexa IOK

’ y ’ https://m.edsoo.ru/00adf004
Y IPUMEHEHHE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMuaKa, H3ydeHue 19.12 Bubmiorexa HOK
v > 1Y ' https://m.edso0.ru/00adf180
€ro CBOMCTB)»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u 4.1 bubmuoreka [IOK
XMUMHYECKHEe CBOHCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHYECKOE 26.12 Bubmrorexa LIOK
yAoobp ’ . ' https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHUAMM a30Ta
docdop. Oxcun dochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " 09.01 bubmorexa [JOK

P . ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Ucnons3oBaune pocdaros B
34 docd 1401 bubmmoreka LIOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

bub6numoreka [IOK

35 1PHpOAC, qmchicme " 16.01 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaepoja, ux pusndeckue
U XMMHYECKHE CBOMCTBA. BuGmorexa LIOK
36 Oxonorieckie npodiemsl, 21.01 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/a
(V)
N bubnuoreka [{OK
37 YTOMBHAA KHCIIOTA H € COMH 2301 https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. 28.01 bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPTraHUYECKUX BEHIECTBAX KaK O 30.01 bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEMHEHUSIX yTiiepoaa
N bubmuoreka [{OK
40 Kpemmnit u ero coeunerns 04.02 https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMEHTAIBHBIX 06.02 bubmuoreka [IOK
3a1a4 no teme «Baxneimne https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U X COCTUHCHUS
KonTponbHas pabota Ne3 mo Teme
42 «Baxueimme HeMeTamIbl U UX 11.02 bubmorexa [JOK

COCIUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43 13.02
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIIIOB
XHUMHYeCKHEe CBOMCTBA METAJJIOB.
44 DNEKTPOXUMHUYECKUH Ps 18.02 buGnuorexa [IOK
p . P ' https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MeTaioB. CiuiaBel. Berancnenns
45 10 YPaBHEHHUAM XUMHYECKUX 20.02 buGnuorexa [IOK
yp _ ' https://m.eds00.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
bubnunoreka LIOK
46 ITousiTre 0 KOPPO3UU METAILIOB 25.02
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIIBI 27.02
= https://m.edso0.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U 04.03 bubmuoreka [IOK
Kanus ) https://m.eds00.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — 06.03 bubmuoreka [IOK
KaJIbIIMA 1 Maroui ' https://m.edsoo.ru/00ael15e8
bu6nmorexa LIOK
50 Baxkueiime coeUHEHNUS KaJIbIAA 11.03
a H https://m.edsoo.ru/00ael5e8
O000I11IeHNE U CUCTEMATHU3aIUsI
51 Hj; I 13.03
3HAHUHI
JKécTKOoCTh BOIBI U CIIOCOOEI €6
52 )i\ 18.03 bubnuoreka [{OK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

N .. bubnuorexa [JOK
53 "}KeCTKOCTB"BOI[LI A METOJIBI €6 20.03 https://m.edSO(I)_.[rUIOanlaeB
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit 01.04 https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U 03.04 Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Keseso 08.04 https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TUIPOKCHUJIBI U COJIU 10.04 bubnuoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edso0.ru/00ae35e6
58 O606HuleHI/Ie U CUCTEMATU3ALU 1504
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaNbHBIX 17.04 bubmmoreka [JOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berurcnenus o ypaBHEHUSM
XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN 22.04 bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu
61 O6O6HVIGHI/IG 1 CHCTEMaTH3aIH 24.04
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX 29.04

COETMHEHU S
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BemectBa u marepuassi B bubmmoreka [JOK
63 o 1 06.05
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 08.05 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 13.05 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHelil ypok. O600IcHHE 1 1 15.05 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600ICHHE 1 1 20.05 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O0o0mieHue u 1 29.05 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumus. 8 kiace: yue0. 11 obmeoopazoBarenbHbiX yupexaeauit / O.C. 'abpuernsy. - 3-¢ u3.,
crpeorutt. - M.: JIpoda, 2024. - 286 c.

Xumus. kiacc: yueo. s obmeodpazoBarenbHbix yupexaenuii / O.C. 'abpuensH. - 3-e u3.,
crpeotutl. - M.: JIpoda, 2024. - 288 c.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. I'abpuensu O. C., Bockob6oiinukosa H. I1., Aurykosa A. B. HactonbHast KHUra yunTesns.
Xumus. 8 ki1.: Meroanueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Tetpans 1 1a00paTOPHBIX ONBITOB U IPAKTUYECKUX
pabot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: Ilpoda, 2022.

3. lN'abpuensu, O. C. Metonuueckoe nocodoue k yueonuky O. C. 'abpuensna « Xumusi». 8 Kiacc
/ O. C. T'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroguueckoe mocooue k yueOnuky O. C. I'abpuensina «Xumusy». 9 kiace
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



http://www.chemnet.ru I"azeta «XuMus» U caiiT Aas yIuTens « 5 uay Ha YPOK XHUMHUKNY
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOMIEKIHS « XUMHUSD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuYHBIE SKCIIEPUMEHTBI:
xumust. Komtekius Poceuiickoro 001ieo0pa3oBaresisHOTO mopraia

http://experiment.edu.ru AJIXUMUMK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast ouMInaaa MKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckast XuMUsL: SJIEKTPOHHBINA YISOHUK JJISI CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIH yU4COHUK

http://www hemi.nsu.ru OTKpbIThINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHinoHHast OTUMITHAA 10 XMMHH: TEJIEKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbII MPOEKT






