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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEICTaABICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBe (hesiepalibHOM pabouel MporpaMMbl BOCIIUTAHUS
U C Y4ETOM KOHIEMIMHU TMpenojaBaHus ydeOHOro mpeamera «XuMus» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu Aa€T MpENCTaBICHHE O IENsIX, OOIIe cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PA3BUTUA OOYYAIOIIMXCS CPEACTBAMH y4eOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOe MIPEAMETHOE COJIepKaHue,
NpeayCMaTpUBACT pacOpeieieHue €ro Mo KilaccamM U CTPYKTYpUpPOBAHUE IO
pazienaM M TeMaM MPOTrpaMMbl IO XHMHUHU, OMPENENSCT KOJUYECTBCHHBIC H
KaueCTBCHHBIC XapaKTEePUCTUKHU CoJIepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro Mmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOYydYaroOIIUXCs, ONpeAessieT BO3MOXKHOCTU —MpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEILHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYYaloUIerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KUT OCHOBOM [Isi (OPMHUPOBAHHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealin3aliii  BO3MOXHOCTEH  JJIi  CaMOpasBUTHA U
dbopMupoBaHUs KYJIbTYPhI JUIYHOCTH, €€ 00IIeH U (YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOy4JalIuxcsi, HABBIKOB HMX CAMOCTOSITENIHOM  y4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEILCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM KU3HM, TaK U B IPO(HECCHOHATBLHOU AESTEIIEHOCTH,

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOABI U YEJIOBEKA, SABIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMU XUMUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIA  fABIAETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTare e
pa3BUTHUSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITHHN
OpraHNYeCcKOM XUMUU.

CtpykTypa coiepkaHus MpOrpaMMbl MO XUMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSITHM O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMUYECKOU
peakuuu. OO0e OTH CUCTEMBl CTPYKTYPHO OpTraHM30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /J[. 1. MeHnneneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOM CBA3U;

— TMpeACTaBICHUN 00 DSIEKTPOJMTUYECKONW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIONHSA (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUUECKOIO0 IPUMEHEHHUS U MTOTYYEHHS U3y4aeMbIX
BELIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUYECKOW COCTABIISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM MPUPO/IbI, IECHHOCTHOTO OTHOIIEHMS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUS B Hayke. M3yueHHe XMMUU MPOUCXOAUT C IMPUBJICUCHHEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxawomuid mup», «buomorus. 5—7
Kiacce» U «dusuka. 7 Kinacey.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHWE 3HAHWN OCHOB
XUMHYECKOM HAayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEeSATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHUI, 3aKOHOB U TEOPETUUECKUX MOT0KEHUH, JOCTYITHBIX
0000IIEeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, sA3blka HAyKd, B NMPUOOLIEHUH K



HAyYHBIM METOJaM TIO3HAHUS TPH M3YYCHUHU BEIIECCTB U XUMHUYCCKUX PEaKIIHH, B
(dbopMHUpPOBAaHUY U PA3BUTHH IMO3HABATEIHHBIX YMCHHUHN U UX MPUMEHECHUN B y4eOHO-
MO3HABATEIBbHON M y4eOHO-UCCIIEI0BATEIbCKON EATEIbHOCTH, OCBOEHUHU MPABUII
0e30MmacHOro o0panieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYEHUE MPUOOPENIU TaKHe LI, KaK:

— (GOopMHpOBaHHWE WHTEIUICKTyaIbHO pa3BUTOW JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATCILHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM aTaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJIEHHOCTh OOyYEeHHs Ha CHCTEeMaTHYecKoe MpHOOLIEHUE
oOydJarmmXxcss K CaMOCTOSTEIbHOW TO3HABATEIBHON JCATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMS, (POPMUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH,

— o0ecrieueHne yCIoBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00 YyIArOIITUMUCS
OIbITAa Pa3HOOOPA3HOUN JEATCILHOCTH, IMO3HAHHWS M CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIONIUX YHHUBEPCAIbHOC 3HAYCHUE JUIS
Pa3TUYHBIX BUIOB JICITCILHOCTH,

— (¢dopmupoBaHue o0OmIEH (QYHKIIMOHATLHOH M  ECTCCTBCHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUH OOBACHATH W OIICHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJYYEHHbIC MPU W3YYCHUU
XUMHH, TPUMEHATh UX MPU PEIICHUH MPOOJIeM B MOBCEIHEBHON KU3HU U TPYOBOM
TS TeNbHOCTH;

— (¢opMupoBaHHE Yy OOyYalOIUMXCS TYMAaHHCTHUYECKUX OTHOLICHUH,
NOHMMAHHUS 1EHHOCTH XHUMHYECKUX 3HAHUW IS BBIPAOOTKH SKOJOTHYECKU
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiisi M HAMPABICHHOCTH JaTbHEHIIETO
o0yJeHUsI.

OO611ee 4rciio 4acoB, OTBEAEHHBIX IS M3YUYEHUS XUMHUH Ha YPOBHE OCHOBHOTO
obmero obOpa3oBanus, cocraBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayanbHbIe XUMHYECKHUE OHATHS

[Ipenmer xumuun. Posib XMMuM B KU3HU 4Y€IOBEKAa. XUMHS B CUCTEME HAYK.
Nudopmaruss o mnpodeccusix, CBSI3aHHBIX C MOpeaMeroM «Xumus». Terna u
BemiecTBa. PU3NUYECKHUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHHE BEIIECTB.
[lonsiTue 0 Meromax mo3HaHusi B XuMuHU. YucTeie BemiecTtBa U cMecu. CrnocoOsb
pas3zelieHusl CMECEM.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHUMBOJIBI XUMHYECKHX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas popmyina. BaaeHTHOCTh aTOMOB XUMHUUECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAsS
MOJIEKYJIIpHasi Macca. MaccoBasi JoJIsl XMMUYECKOTO 3JIEMEHTA B COEIMHEHUHU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmyniam
XUMHUYECKUX COCTUHEHMUIA.

®u3NYeCKUe U XUMUYECKHUE SIBICHUS. XUMUUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMuYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/OBaHUEM, U3yUYEHUE M OIHMCAHHE
dbU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOIIOJICHUE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJbI) U XMMHUYECKUX (TOPEHUE CBEYHU, MPOKAIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMUUYECKUX peakluuil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUIPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMOJIeiCTBUE Kene3a ¢ pactBopom conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comv, HaOMIOJEHWE W  ONHWCAHME  PEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BellecTBo. HaxoxkaeHue kucimopoja B mpupone, (pu3nyeckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoga. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosoport
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermoBolt >P(GeKT XUMUYECKON peakUuuu, TEPMOXUMHUYECKHE YypaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupose,
bu3YecKUe U XUMUUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI osTydeHus. KucmoTsl
U COJIH.

MousipHblil 00b€M ra3oB. PacyéTsl 10 XUMHUYECKUM YPAaBHEHHSIM.

duznueckue CBOMCTBA BOAbL. Boma kak pactBoputelib. PacTtBOpBIL.
HacebllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BEIlIECTBAa B pacTBOpE. XMMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4YesioBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB:  coseoOpa3ytonie  (OCHOBHBIE, KHUCIOTHbIe, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcumoB. ®Pusnueckue H XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. PU3MUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoct MetasuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkiarypa coneil. @U3nyeckue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTaHUUYECKUX COECTMHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKAHUS KUCIOPOa B BO3yXE, MOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HaOII0JCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaIieHus: TopeHus (Iokapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U ONHCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOWMpaHUE, pACIIO3HABAHME W W3yYEHUE CBOICTB
BOJIOpoJa (ropeHue), B3auMoencTeue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
MCIIOJIb30BaHUE BUEOMATEPUAIOB), HAOIIOAeHUE O0PA3I0B BEIIECTB KOJIMUYECTBOM
1 ™Momb, wWccnenoBaHWE OCOOCHHOCTEH pAaCcTBOPEHHUS BEIIECTB C Pa3IUYHOU
PacCTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHONW MAacCOBOM AOJIEH
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C METaJUIaMH (HATpUEM H
KaJibliieM) (BO3MOXXHO HCIIOJb30BaHUE BHJIEOMATEPUANIOB), HUCCIEIOBAHUE
00pa3IioB HEOPraHMUYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCKy UHAWKATOPOB B pACTBOPAX KUCJIOT U IIEI0YEH, N3yYCHUE B3aUMOICHCTBHS



okcuga meau (II) ¢ pacTBoOpoM cepHOM KUCIOTHI, KUCIOT C METAJJIaMU, PEAKIUM
HEUTpaIM3aluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
METaJlIa IPYTUM U3 pacTBOPA COJIU, PELICHUE SKCIEPUMEHTAIbHBIX 3a]1a4 110 TEME
«BakHeuIue Kiacchl HEOPraHUYECKUX COCIUHEHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomoB. XHUMHYECKAS CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble TOMBITKH KIacCU(UKAMK XUMHUYECKUX dJeMeHTOB. [loHsitue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3ytoT aMbOTEPHBIE OKCHJIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3axoH. [lepuoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /l.
N. Menpaeneesa. Koporkonepuoanas u qiauaHonepuoanas popmsl [leproanueckoit

cuctembl xumudeckux sieMeHToB J[. M. MenneneeBa. Ilepuoasl u rpynimsl.
DU3NYECKUN CMBICII TOPSAIKOBOIO HOMEPA, HOMEPOB MEPHUO/Ia U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX  000JI0YeK aToMoB mepBbIXx 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucrembl JI. U. Menpaeneea. XapakTepuCTHUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuto B [lepuoanueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajnyca aTOMOB XUMHUUYECKUX JJIIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U [EPUOaM.

3nauenue [lepuoguueckoro 3akoHa u lleproanueckoil cucTeMbl XUMHUYECKUX
BJIEMEHTOB I Pa3BUTHs HaykKu W mnpaktuku. [[. . MeHnpeneeB — yd€HbIN H
rpakIaHUH.

Xumuueckass cBs3b. KoBajeHTHas (mOJisIpHass W HEMNOJSIpHAas) CBA3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIoHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouiecchbl OKUCIEHUS U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METANIOB W HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pPACTBOPAaMU KHCJIOT M IIEJOYEH, ITPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUMI
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceasu

Peanuzamuss MeXnpeaMeTHbIX CBA3CH NpU M3YYEHHMM XUMHHM B & Kilacce
OCYIIECTBIISIETCSI 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHH, SBJISIOIIMNXCSA CUCTEMHBIMU Ui OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAyUHBIC TOHATHUS: HAYyYHBIH (akT, TUIOTE3a, TEOPHUS,
3aKOH, AaHalW3, CHHTE3, KilacCHU(UKAIMsI, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHHUE.

dwusuka: MaTepusi, aToM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKITU, U30TOIIBI,
pPaMOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUI 3apsjl, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, Tra3, (HU3MYecKue BEIMYWHBI, €IUHUIIBI
M3MEpEHMsI, KOCMOC, TTaHETHI, 3BE311bI, COHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpaIbI, TOPHBIE TOPOABI, IOJIE3HbIE
MCKOIIaeMbI€, TOTTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XuMHUecKasi peakius

[lepuoanueckuii 3axoH. [lepuoaudeckasl cucTeMa XUMUYECKUX dJIEMEHTOB /],
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX IIEMEHTOB MEPBIX TPEX MEPHOIOB, KaJHsI, KATBII U KX COSAMHCHUN
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B llepmomuveckold cucremMe W
CTPOCHHEM WX aTOMOB.

CrpoeHue BeImIeCTBA: BHJBI XUMHYECKOW CBSI3H. THITBI KPUCTATMYECKHX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTUYECKON PEHIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOICTBa BEIIECTB, OTHOCSALIMXCS K pAa3JIMYHBIM KjaccaM HEOPraHMYeCKHX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaius XuMU4eCKUX peakiuid Mo pa3InyHbIM MpU3HAKAM (110 YUCITY
M COCTaBy YYACTBYIOUIMX B pEaKIUU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
U3MEHECHHIO CTETICHEW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUYECKHE PEAKIIUU, TEPMOXUMHUIECCKUE
YpaBHEHUSI.

[TorsiTie 0 CcKOpOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 00OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TeTePOTCHHBIX
peakuusx. Ilonsatue o karanmse. [lonstue o xumuueckom paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U IMOJIOKEHHE XHMHUYECKOTO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEAKIMM,  JJIEKTPOHHBINM  OanmaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHON  pEaKIIHH. CocraBinenue  ypaBHEHUU
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIWid C  HCIOJIh30BAaHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.



Teopust NEKTPOIUTUUECKON TUCCOUHUALIMU. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JWYHBIMU BHUAAMU
XUMH4ecKor cBsi3u. Crenens auccounannu. CUIIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKAHUS peakuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOJIUTUYECKON AUCCOLUALINH.
KauecTBeHHbIE peakiuu Ha OHBL. [IoHATHE O THApPONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHME C MOJEISMH KPHUCTAUIMYECKUX PELIETOK HEOPTaHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauloB (Tpadura M anmasa), CIOXKHBIX BELIECTB
(x7opuaa HaTpus), UcclaeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOJAHOCTH
pPacTBOPOB BEIECTB, MTPOIIecca AUCCOLMAIIMY KUCIIOT, IIeJIoUei 1 cosieit (BO3ZMOKHO
UCITOJIb30BAHUE BHUJIEO MaTEpPHUAIOB), MPOBEIEHUE OIbBITOB, WIIIOCTPUPYIOIINX
NpU3HAKU TPOTEKaHUA peakiii HMOHHOro obOmeHa (oOpa3oBaHuE OCajKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOMIUX MTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui (FOpEHHE, pPEaKUUU pa3JIoKEHUs,
COCIMHEHHUS), pACIIO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIbIO
KAUYEeCTBEHHBIX PEAKIIMI HA HOHBI, PEIIECHNE dKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajibl 4 MX COeIMHEHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEILECTB — rAJIOT€HOB. XMMUYECKUE CBOMCTBA HAa MPUMEPE XJIOpa (B3aUMOAECHCTBHE
C MeTaJUlaMH, HEMeTaJUlaMH, Ieinoyamu). XiopoBopopon. ConsiHas KHUCIOTa,
XUMHUYECKHE CBOWCTBA, IIOJy4YCHWE, NpuMeHeHue. JlelicTBue xjopa |
XJIOPOBOJIOPOJA HA OPTaHU3M YesoBeKa. BaxkHenre XI0puapl U UX HAXO0KICHUE B
IpUpPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue M (usnueckue CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOJa U CEPbl. AJUIOTPOIHbIE MOAU(PUKALIUU KHCIOPOIa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPOI, CTpOeHHE, (U3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NIECKUE U XUMUIECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTEIS
KJlacca KHCJIOT M crnenuduueckue). XUMHUECKUE pPEaklnu, JeKallde B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a MOJy4eHUs cepHOM KucioTel. IIpuMeHeHue cepHoit
kucaoTel. COJM CEepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha Cylab(ar-HoH.
Haxoxnenue cepbl m €€ COCOWHEHUM B MNpUPOJAEC. XHUMHUUYECKOE 3arpsi3HCHUE
OKpYXalolel Cpellbl COCOUHEHUSMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPEOTBPAILECHHUS.



OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUs. A30T, pacHpOCTPaHEHHUE B MPUPO/E,
dbuznyeckue W XuMHUuYeckue cBoiicTBa. KpyroBopor aszora B mpupoJe.
«KyiiOprmeBA30T» - Camapckuil a30THBIN 3aBOJ. AMMHAK, €ro (U3HYECKHE U
XUMUYECKHE CBOWCTBa, TmodydeHue u npumeHenue. Conaum aMMOHHUS, HX
dbu3nUecKkue W XMMHUYECKHUE CBOMCTBa, nmpuMeHeHue. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ TMoyuyeHue, (PU3NYecKrue U XUMHUUYECKHUe
cBoMcTBa (0OIME KaK TMPEACTaBUTENS Kiacca KHUCIOT U crenuduyeckue).
Hcnonp3oBanne HUTPATOB U COJICH aMMOHUS B KaU4€CTBE MUHEPAJIbHBIX YI0OpPEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKM, 3arps3HEHUE BO3/JyXa, MOYBbI M BOJOEMOB). Docdop, alIoTpONHbIE
monudukauuu dochopa, dpuznueckre U xumuueckue cpoiictBa. Okcun pocdopa
(V) u dochopHast kucnora, puznueckue U XUMHUYECKHE CBOWCTBA, MOJyUYCHHE.
HcnonwzoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka anemMeHToB [V A-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEePHbIE CTENIEHN OKUCIIEHUS. YTIIEpO, aJUIOTPOITHBIC MOIU(DUKAIINH,
pacnpocTpaHeHHe B MpHUpoJe, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpPOIUS.
Kpyrosopor yrimepona B mnpupoxe. Oxkcuasl yriiepona, uUX (U3HMYECKUE U
XUMHYECKHUE CBOMCTBA, JIEWCTBUE HA JKUBBIE OPraHU3MBbI, I[OJIYyYCHHUE W
npUMeHEeHHe. DKOJIOTHYecKre MpoOiieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (I1V),
rUnoTe3a TI00aTbHOTO MOTEIUICHHUS KIMMaTta, MapHUKOBBIA 3(d@ekT. YronpHas
KAciaoTa U e€ coid, UX (U3MYECKHe M XUMHUYECKHE CBOICTBA, MOJIy4YEeHUE U
npuMmeHenne. KaudecTBeHHass peakuust Ha KapOoHaT-HOHBI. Vcmonp3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriaepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJI, TJIMIIEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKHU YTIIEBOJOPOAOB (Yroiib, NPHUPOAHBIA Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3WH), WX POJIb B OBITY W IPOMBIIIJIEHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
polini B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usndeckue W XHUMHYECKHE CBOWCTBA, TMONy4YEHUE U
npuMenenue. CoequHeHust KpeMHus B pupoze. O0mue npencraBieHus: 00 OKcuae
kpemuus (IV) u kpemHueBoi kucnore. CUIMKaThl, UX UCIOJIb30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelme cTpouTeIbHbIE MaTepHalbl: K€paMuKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. IIpobGiembl  0€30MacCHOTO  WCITOIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuyeckuit IKCnepumenn .

M3yuyeHHE 00pa3ll0B HEOPraHMYECKUX BEILIECTB, CBOWCTB COJSIHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOJIOICHUE TIPU3HAKOB



WX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE W XUMHUUYECKUE CBOICTBa
rajjoreHOB M HUX COCJUHEHHM (BO3MOXKHO UCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
03HaKOMJICHHE ¢ 00pa3iiaMu XJIOPUAO0B (TaJOr€HUI0B), O3HAKOMIICHHE C 00pa3laMu
ceppl W €€ COCNMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUs caxapa Mol IeMCTBUEM KOHIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3Y4YEeHUE XUMHUECKIX CBOWCTB pa30aBIE€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakluy Ha cyib(haT-uoH U HaOII0ACHUE MpU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMM a3oTa, (ochopa u ux
coeIMHEeHNH (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAIOB), 00pa3liaMi a30THBIX
1 (GochopHbIX yHOOpeHUH, MojyuyeHue, coOMpaHue, paclio3HaBaHUE U H3YUYEHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX PEAKIIMI Ha HOH aMMOHHUS H
dochar-uoH W U3ydEeHHWE TPUZHAKOB HUX TNPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIJIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), H3yUYCHHE MOJEJeH KPUCTAUNIMUECKUX PEMETOK ajiMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aacopOIuu pacTBOPEHHBIX
BEILIECTB AKTHUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasza, IOJy4YeHUE,
cobupaHue, pacrio3HaBaHUE W M3YYCHHUE CBOMCTB YIJICKHCIIOTO Tasa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB HX
OPOTEKaHUs, O3HAKOMJIEHUE C TMPOAYKIMEH CHIMKATHOW HPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 33/ad Mo TeMme «BaxHellne HeMeTaibl U HX
COETMHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO61mast XxapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHuss B Ilepumomuueckont cucreme xumuyeckux osiaemeHtoB JI. .
MenpneneeBa u cTpoeHHUs: aTOMOB. CTpoeHHe MeTaJioB. MeTamindeckas CBsI3b U
METaJUIM4ecKass  KpUCTAUIMYECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUH MeTauioB. Ou3nyeckre U XMMHUYECKUE CBOKMCTBA MeTaiuioB. OOmue
criocoObl moyueHust MetauioB. Camapckuii Metautyprudeckuit 3apoji. [loHsTHE 0
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBbl (CTajb,
9yT'yH, TIOPATIOMUHIMN, OpOH3a) ¥ MX TPUMEHEHNE B OBITY ¥ TIPOMBIIIIJIEHHOCTH.

[Ilesounble MeTauibl: MOJIOKEHUE B llepuoamyeckoil cucreMe XMMUUYECKHAX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B IMPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUAPOKCUABI HAaTpus M Kanud. [IpruMeHeHue MIEeNOYHBIX METaUIOB U HUX
COEIUHEHUI.

[IleoyHO3EMENBHBIE METAUIBI MArHUM W KaJdbUUW: TOJIOKEHUE B
[Tepunoauueckoit cucreme xumuueckux 35eMeHToB . 1. MeHneneeBa, cTpoeHHE UX
aTOMOB, HAXOXJI€HUE B Ipupoiec. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MarHus 1



KaJbIus. BakHeinme coefuHeHUS KaabIus (OKCUI, THIPOKCHI, coin). XKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: NIOJIO)KEHUE B [leproinueckoil CUCTEME XUMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, Haxo)KAeHue B mpupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA altoMUHMSI. AM]OTEpHbIE CBOMCTBA OKCHA M TUIPOKCHU]IA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoit cucteMe XuMHYECKUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpoeHHME aToMa, HaxoXXJAeHUe B Ipupoac. Dusuueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coiu xkene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyYCHHE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEM B3aMMOJCUCTBHUS OKCHJA
KaJlblIUsl W HATpusi ¢ BOJOM (BO3BMOXKHO HCIMOJBb30BaHUE BHUACOMATEPHUAIIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCAa TOPEHUS Keje3a B KUCIOPOJIE
(BO3MOXKHO  WCHOJIb30BAHUE  BHUJICOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI: MarHUs, KalbLKs, aTFOMUHUS, ITUHKA, xkere3a (I1)
u xene3a (III), menu (II), HaOmromeHWEe W OMHMCAHWE MPOIECCOB OKpaAITWBAHUS
IUIAMEHM WOHAMHM HaTpus, Kanus ¢ Kaiublus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEeI0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIBHBIX 3a1au 1o TeMe «Bakneunmue
METAJLIbI U UX COCAUHEHUS.

XuMHA U OKPY:KaLIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHYECKUX peakuuid B ObiTy. [lepBas momorins npu
XUMHUYECKHX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYKarolled cpeabl (MpeaenbHas OoMmycTUMAas
KOHIIeHTpanus Beulects, nainee — [I/IK). Ponp xuMun B pelieHHH 3KOJIOTMYECKHUX
pooIIeM.

Xumuueckuit IKCnepumenm:

U3y4eHre oO0pa3lloB MAaTepUaloB (CTEKIJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTtepuaihbl).

Mexcnpeomemmunie ceasu

Peanuzamus mexnpeaMeTHbIX CBA3€M NpU M3YYEHUM XUMHM B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAy4YHBbIC TMOHSATHSA: HAyYHBIH (PakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCUPUKAIUA, TEPHOIUIHOCTh, HaAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHUE, MOJEIb, SBICHHE, MAPHUKOBBINA
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

dwusznka: MaTepus, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOTIHI,
PaOaKTUBHOCTD, MOJIeKYJIa, ANEKTPUUCCKUI 3aps, MIPOBOTHUKH,
MOMYPOBOJHUKY, JTUDJIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TENIOo, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, Ia3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
peméTka, CIUiaBbl, (U3MUYECKHE BEIMYUHBI, CIMHHIIBI U3MEPEHUS, KOCMUYECKOES
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dorocuHTe3, nbIXaHWe, OWMocdepa, IKOCHUCTEMA, MUHEPATBHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIC TOPOJIbI, TTOJIE3HBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMSA ITPOT'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUralOTCAd B XoJie¢ OOy4eHHs XMMHUU B €IUHCTBE Y4YEOHOU U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLUATIU3AIIMNA 00YUYarOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIlUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIeIWI0, TOHMMAaHUS 3HA4YEHUS XUMUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTUXKEHUSX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIe10BATENbCKON, TBOPUYECKOM U IPYTUX BUJIAX JAESTEILHOCTH,
TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHON JEATEIBHOCTH TPU BBIMOJIHEHUHU
y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBIIOJHEHUM XUMUYECKUX HKCIIEPUMEHTOB,
CO371aHUM YU4E€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHUIO U B3aMMOIIOMOIIIN
B MpOIIeCcCe ITOM y4eOHOM NESITeNIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE TTOBEACHHE
U MOCTYNKH CBOMX TOBApHUILEH C IMO3UIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUSI O BEIIECTBE M XMMHUYECKOW PEaKILNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM M COCTaBIISIOIINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MMO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATENbCKON KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOB CAMOCTOATENLHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMHU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K €caMOOOpa3OBaHMIO, TPOSKTHOW W  HMCCIEA0BATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUUA WU
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJIs, HAPKOTUKOB, KyPCHHUS),
HEOOXOAUMOCTH COOJIIOZIEHUsS TMpaBWil O€30MacHOCTH TIpu  OOpallleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOI0 BOCTIMTAHUS:

UHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IndHOro poja,
YBOXCHHUE K TPYAY M PE3yJIbTaTaM TPYI0BOM JESITEILHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHMM 10  XHMHH, OCO3HAHHBIA  BBIOOD
UHAVNBUAYATLHON TPACKTOPHH MPOJIOJKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHANIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3HOoe OTHOIICHHUE K MPUPO/IE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAaHHE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpasza JKWU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
IpaBMJI 0€30MACHOTO MOBEJCHUS MPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIHX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU HU3YYCHUU XUMUH, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEIOM, ISl OBBIIEHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX pelieHUs MOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMeTHBIX PE3YNbTATOB BBIIEISIOT 3HAYMMBIC TS
dbopMupoBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIE TIOHATHS (3aKOH, TEOPHs, TPUHITHUTI,
rumnore3a, (QakT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT | JPYyroe.), KOTOpbIe
WCITIOJIB3YIOTCS B ©€CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpPa, U YHUBEpCAIbHbIC YUEOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble oOecneunBaroT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHBIC
NPU3HAKH, YCTAHABIWBATh B3aMMOCBS3b C JPYTMMHU TOHSTUSIMH), UCIOJIb30BAThH
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIHIECTB W XUMHUYECKUX DPEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCykjeHus (MHIyKTUBHBIC, AEAYKTUBHBIC, TI0O aHAJIOTUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecce€ TO3HAHHMS TOHATUS (TIPEAMETHBIE W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCTIOJb3yEMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEJCTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas GopMmyla W ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATENIbHBIX 3a71a4, C YUYETOM
ATUX MOJETBHBIX MPEJCTABICHUN BBIABISITH U XapaKT€PU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble ucciaeaoBaTe/bCKHe 1eHCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI sl (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yNbTar, (GOPMYITHUPOBATH 0000IIEHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HWHGOPMAIHIO
pPa3IUYHBIX BUJOB U (OPM MpPEACTABICHUS, MOJIYYaeMYyIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSTh Pa3jIHUYHblE METOJAbl U 3alpOChl IPHU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO UCIIOJIb30BAaHUS PA3TUUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOUW U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSIHHUE OKpY’Kalolled NPUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHBIE yHUBEPCAJIbHbIE Yy4eOHbIe eiiCTBUS:

YMEHHUS 33J]aBaTh BONPOCHI (B X0/1€ AUANIOTa U (MJIK) TUCKYCCUH) TIO CYILIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  MPEJCTaBIsATh  IMOJYYEHHbIE  pe3yibTaThl  MO3HABATEIbHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJITATOB BBIMOJHEHUS XUMHUYECKOro JKCIepuMeHTa (11abopaTopHOro OIMbITa,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTIACOBAHMS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIE YHUBepCaJbHbIe Y4eOHbIe 1efiCTBUA:

YMEHUE CAaMOCTOSITENIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTENBHO COCTAaBJISITh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pPE3yJibTaTa 3asBICHHON LEIU, YMEHHE
HCITI0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble€ B YCJIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTATOB IO OCBOEHHUIO 0053aTEIBHOrO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOW paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHbBIE OOYYAIOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBuil, crnenuduyeckue s OpeAMETHOM o0macTu  «XUMHS», BHUJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPHpPETALUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHATUH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJTHOPOHAS), BaJIECHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPHUILIATENBLHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas peakius, KiaccuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHUH 3aMEIICHUs, PEaKInu
o0OMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEeKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CIION aToMa, aTOMHas OpOUTab, paInyC aToMa,
XUMUYECKAs CBSA3b, MOJISIPHASE M HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHHMOH, pAaCTBOP, MaccoBas JOJsd BEUIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHITHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJIsI COCTaBJIeHUS (HOpMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTeNeHb  OKUCJEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUU IO
dbopMynaMm, BHI XUMHUYECKOM CBSi3M (KOBAaJIGHTHAas W HWOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUsl B llepuoanueckon cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHYIO ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMMYECKHX DJJIEMEHTOB: pa3JIM4yaTh T[OHSTHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX JIEMEHTOB (COCTAB U 3apsij s/ipa, 00I1ee YUCIIO JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE pPeakuuu (MO0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHHMSI XUMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYO U MOJIIPHYIO MaccChl BELECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO »JJieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJAUTH PACUYETHI 110 YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE OIEPALIUH MBICIUTEIBHON AEATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCU(PHUKAIINIO,
BBISIBICHUE TMPUYMHHO-CJIEICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB
BEIIECTB W XHMHUYECKMX PpEAKLIHI, €CTECTBEHHO-HAYYHbIE METOMBbI
MO3HAHUS — HAONIOJIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, AIKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCY 101 U Ta60paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuiIaM oOOpalleHusi C BelleCTBAaMH B
COOTBETCTBHM C WHCTPYKUHMSIMHU IO BBITIOJHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OTBITOB IO TOJYYSHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIECTB
(Bolopozla M KHUCJIOpOAA), MPUTOTOBICHUIO PACTBOPOB C OMNpEAEIEHHOMN
MacCOBOM J0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IMPOBOIUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAacClO3HABAaHHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (Jlakmyc, ¢peHon(pTanentH, METUIIOPaHXK

U Apyrue).

K xonIy oOydenus B 9 kiacce npeamMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKYyJla, HWOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKIisi, XUMUIECKasi CBA3b, TEIJIOBOU A (DHEKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJNEKTPOJIUTHYECKAs JUCCOLMAIMS, PEAKIMU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W



HEOOpaTUMbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCJIMTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJITIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaneHTHas, VMOHHAas,
MeTaJUTMYecKasi ), KpUCTa/NIMUeCcKas peméTka, KOppo3us METAIIOB, CILIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MPeAeIbHO JOMYCTUMAas KOHIICHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX TMOHATHH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (popmyn
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3IMYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIACCy COCIMHEHUN 1o QopmysaM, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsi]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJHBIX PAacTBOpPaX HEOPTaHWYECKUX COCIMHEHUMN, TUI KPUCTATUTMYECKON
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MU XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuonuueckoit cUCTEMbl XUMUYECKHX AJIEMEHTOB:
pasznuyarh TOHSATUSL «TJaBHasg mnoArpymnmna (A-Tpynma)y U «1moboyHas
noarpynmna (b-rpymma)», wmanble u OoibllIMe TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOAUIECKON TaOJINIIE, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sAapa, oOIIee YHCIO JJIEKTPOHOB U PACIpECIeHHEe WX IO
AJNIEKTPOHHBIM CIIOSIM), OOBACHITH 0O0IME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelesax MaJbIX NEPUOJOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOEHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBYy Y4YacTBYIOLIMX B pEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAsi OMKUCAHUE
npuMEpaMyd MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEHN U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuii, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHWS XUMUYCCKUX TIPEBpAIICHUH B Pa3IUYHBIX
YCITIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChI BEIIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOrOo dJeMeHTa 1O (opMmyne COeaMHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUYETHI 0 YPABHEHUIO
XUMHAYECKON peaKinu;

COOJTIO/IaTh TIPaBHJIA TIOJIB30BAHUS XUMUYECKOU MOCYA0H 1 1a00paTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIMSMH TI0 BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB IO MOTYYEHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOITBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3IMIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-, OpPOMHI-, HOIW]I-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OINEPAIlUU MBICIUTEIBLHON NEATeIbHOCTH — aHAU3 U
CUHTE3, CPaBHEHHUE, 0000IIEHNE, CUCTEMATH3ALIMIO, BHIABICHUE TPUIHMHHO-
CJICICTBEHHBIX CBSA3€H — NJIi M3YYCHHs] CBOWCTB BEHIECTB M XMMHUYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJAbl TIO3HAHUS — HaOIIOACHHE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aejioB u

KoaunuecTBo 4acoB

KoHnTtpoabHbie

IIpakTHuyeckue

DuieKTpoHHbIe (U poBHIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMHUYECKHE MTOHATHSA
Xumus — BakHast 001acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTUYECKON NESTEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [JOK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3nyx. Kucnopon. [lousitue 5 bubmuoteka [IOK
' 00 oKcHmIax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBoper. [TonsTue 06 5 1 1 bu6mroreka [JOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJI1aCChI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COECIMHEHUIN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMenToB /I. U. Menjaeneea. CTpoeHune aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKHX di1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
MemnpneneeBa. CTpoeHue aroma
XuMUYecKas CBA3b. Bu6 10K
UOJIMOTEKA
3.2 OxucHTeBHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEIHHBIC PEAKITHH
b K
Hroro no pazneny 15 nbmmorexa O

https://m.edsoo.ru/7f41837¢c

Teopust DIeKTPOITUTHYECKON TUCCONUATMHA

Paznen 1. **Knaccel Heoprannueckux coeuHernit B ceete TO. **

11

Oxkcupl, uX KIaccupukanus,
MOJIyY€HHUE U CBOMCTBA B CBETE
TOJ1

1.2

Kucnotel, ux ximaccudukanus,
TOJTydeHUE U CBOMCTBA B CBETE
O/

13

OcHoBanus, UX
KJ1accuukanys, noJydeHue u
cBoiicTBa B cBete TO/]

14

Conu, ux kiaccudukanus,
MOJIy4Y€HHUE U CBOMCTBA B CBETE
T/

15

I'eneTnueckas cBs3b
HCOPraHN4YCCKUX BCIICCTB

Hroro

20

Pa3nen 2. [loBTOpeHHe OCHOBHBIX BONMPOCOB Kypca 8 kiacca



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

21 ATOMBI XUMHUYECKUX 3
HJIEMEHTOB
2.2 Crpoenue BemecTsa 2
23 Kitacce! Heoprannueckux 5
BEIIIECTB
2.4 THUITBI XUMUYECKHUX PEAKIUI 1
25 KonmuecTBeHHBIE OTHOIIICHUS 3
B XHUMHUHU
2.6 PesepBHblit ypok 1
Hroro 15
PesepBHOE Bpemst 3 Bubnmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBHIIEE KOJIMYECTBO YACOB I10 103 10

I[TPOTPAMME



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

9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKUMH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubnuoteka [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO01as XapakTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKAa XUMUYECKIX
2.3 aneMeHToB VA-rpymmbl. A30T, pochop u ux 7 1 bubmorexa [IOK
' DYTHIRL ’ P https://m.eds00.ru/7f41a636
CO€IMHEHUS
OO1as XxapakTepuCTUKa XUMUYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no 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

Pa3gen 3. Merasjibl M UX COeIUHEHUA

N bubnuoteka [IOK
3.1 Obmme cBolicTBa METAIIOB 4 https://m.edso0o.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxuetime MeTaiuibl U UX COEIUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus u okpy:kamomas cpeia
4.1 BemiectBa u maTrepuaibl B )KU3HH YEIOBEKA 3 bubmmorexa [JOK
) “I P T https://m.edso00.ru/7f41a636
Hroro mo paznmery 3
p o Bbe 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KVIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoubusbie | IlpakTuyeckue A op
n/n Bcero u3ydyeHusi | oOpa3zoBarTe/ibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [JOK
JKA3HM 4elloBeKa. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
IIpeBpamenus Bemects. Poin
2 XI/IIDMI/II;I B KM3HU UenoBeka. Kpartkuii 1 bubmorexa [IOK
- 0P https://m.edsoo.ru/ff0d227e
OYEpPK UCTOPUH PA3BUTHUS XUMUHU
[Tepronnueckas cucrema
3 XUMHUYECKnX djeMeHToB 1. 1. 1 bubnuoreka [IOK
Meunneneesa 3HaKH XUMHYECKUX https://m.edsoo.ru/ff0d23dc
3JIEMEHTOB.
Xumuueckue HopMyIIbI.
4 OTHOCI/ITCJ'IBH;bS[ EII)TO}IIVIHaSI u 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d26ca
MOJIEKYJISIpHAsI MACCHI.
MonexkynsipHas Mmacca U MaccoBast
5 JIOJIL XUMHAYECKOT'O BJIEMEHTA B 1 Bubmorexa HOK
https://m.edsoo.ru/ff0d28c8
BEIIECTBE
MonexkyinsipHas Mmacca U MaccoBast
6 JIOJISI XMMHUYECKOI'o dJIEMEHTa B 1 Bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
BEILECTBE
7 Bxoasmiuit MOHUTOpUHT 1 1 bu6nmoreka [JOK

oOyJarommxcs

https://m.edsoo.ru/ff0d2be8



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

8 OcCHOBHBIE CBEJIEHUS O CTPOCHUU bu6mumoreka LIOK
aToMOB. M30TO1EI https://m.edsoo.ru/ff0d2a6c
9 CTpoeHHne NIEKTPOHHBIX 000JI0UEK bubmmorexa LHOK
p p https://m.edsoo.ru/ff0d2d50
bu6mmoreka [JOK
10 CrpoeHue 3IEeKTPOHHBIX 000JI0YCK httos://m.edsoo.ru/ffod2eae
OTHOCHUTEIbLHAs aTOMHAas Macca.
11 OtHOCHUTENbHAA MOJIEKYIIAPHAS bubmmorexa [IOK
yoAp https://m.edsoo.ru/ff0d323c
macca
bu6mmoreka [JOK
12 TICX
Crpoenme atoma n [CX3 https://m.edsoo.ru/ff0d350c
bu6mmoreka [JOK
13 Honnas ceass https://m.edsoo.ru/ff0d5230
14 KoBanenrHas HemnosapHas CBsI3b bubnmorexa [JOK
p https://m.edsoo.ru/ff0d37fa
15 KoBanenTHas moispHas cBs3b bubmmorexa LIOK
P https://m.edsoo.ru/ff0d3al6
bu6mmoreka [JOK
16 Meranumeckas csi3b https://m.edsoo.ru/ff0d3b88
17 Kpucramumueckue pemerku Bubmorexa HOK
P P https://m.edsoo.ru/ff0d5708
VYpok 00001eHU U
18 CIfCTeMaTI/I:: WY 3HAHUHU 110 TEME bubnnorexa [JOK
H https://m.edsoo.ru/ff0d3f34
«ATOMBI XUMHAYECKUX DIIEMEHTOB)
19 KonTponpHast pabota no teme bu6nuoreka LIOK
" ATOMBI XUMHUYECKUX DIIEMEHTOB" https://m.edsoo.ru/ff0d40c4
20 [IpocTsie BelecTBa — METAILIBI bubmorexa [IOK

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

bubmuoreka [IOK

21 Hpoctere BemnecTsa — HeMeTaNIbI https://m.eds0.ru/ff0d448e
bu6mmoreka [JOK
22 Komuraectso semectsa. More. https://m.edsoo.ru/ff0d4614
bu6mmoreka [JOK
23 Mounsipras macca https://m.edsoo.ru/ff0d497a
N bubnuoteka [IOK
24 Mozspre1ii 06mem https://m.edsoo.ru/ff0d4790
Pemenue 3a1a4 ¢ HCIIOIL30BaHUEM
25 MOHATHH MOJISIpHAsI Macca U bubmorexa [OK
. p https://m.edsoo.ru/ff0d4c4a
MOJISIPHBIA 00bEM
Pemenue 3a1a4 ¢ HCITOIL30BaHUEM
26 MOHATHM MOJISIpHAs Macca u bubmmorexa [JOK
N P https://m.edsoo.ru/ff0d4ae2
MOJISIPHBINA 00BhEM
bu6mmoreka [JOK
21 Crene okHereHns https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
28 Crene okHeieHns https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 Crene okHereHns https://m.edsoo.ru/ff0d50d2
30 OKcupl ¥ BOJIOPOAHBIE bubnuoreka [IOK
COETMHEHUS https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
31 Ocroparns https://m.edsoo.ru/ff0d4f42
bu6nmoreka [JOK
32 K
HCTOTR! https://m.edsoo.ru/ff0d542¢
33 Com bubmuoreka [IOK

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

bubmuoreka [IOK

34 Comt https://m.eds00.ru/ff0d5708
bu6mmoreka [JOK
3 *lHcTsie BemieCTRa 1 CMech https://m.edsoo.ru/ff0d587a
[IpakTuueckas pabota «I[IpaBmma
36 T]IS) [Tpuembr og a eHI/IHz bubmmorexa [IOK
P patt https://m.edsoo.ru/ff0d59e2
1a00paTOPHBIM 000PYIOBAHUEM.
37 [IpakTnueckas pabora «CriocoObl bubnuoreka [IOK
pa3aeeHus: CMecen». https://m.edsoo.ru/ff0d5b40
38 MaccoBas 1 00beMHAs OIS bu6mmoreka [JOK
KOMITOHEHTOB CMECH. https://m.edsoo.ru/ff0d5eba
39 MaccoBas 1 00beMHAs OIS bu6mmoreka [JOK
KOMIIOHEHTOB CMECH. https://m.edsoo.ru/ff0d6342
40 MaccoBast u 00beMHast J0JIs bu6mmoreka [JOK
KOMITOHEHTOB CMECH. https://m.edsoo.ru/ff0d664e
[IpakTuueckas paborta
41 «IIpuroToBieHuEe pacTBOPa COJIH U bubmmorexa [OK
P pv p https://m.edsoo.ru/ff0d664e
pacyeT ee MacCOBOM JIOJIN».
Ypoxk 06001eHHS 1
42 CHUCTeMaTHU3alluK 3HAHUM 110 TEME bubnuoreka [IOK
«CoequHeHNsT XUMIYECKUX https://m.edsoo.ru/ff0d67ca
AJIEMEHTOBY»
43 [IpomMexxyTOUHBI MOHUTOPHUHT bubnunoreka [IOK
KadyecTBa 3HaHUH 00yJaromuxcs https://m.edsoo.ru/ff0d67ca
m dusznyeckue 1 XUMHIECKHE bu6nmoreka [JOK
SIBJICHUS. https://m.edsoo.ru/ff0dfee2
45 XUMHUYECKUE YPABHEHUS brbmorexa LIOK

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0dfee2

bubmuoreka [IOK

4 X
6 HMHTICCKHC ypapHemt https://m.edsoo.ru/00ad9474
bu6mmoreka [JOK
47 P
CAKIHH PAsTIOACHIA https://m.edsoo.ru/00ad9b7c
bu6mmoreka [JOK
4 P
8 CAKIUH COCAMHCHI https://m.edsoo.ru/00ad9a50
bubmmoreka [JOK
4 P
o CAKIUTH SaMCTHICHIA https://m.edsoo.ru/00ad9cb2
bubmmoreka [JOK
P
50 CAKIH 00MEHA https://m.edsoo.ru/00ad9ela
[IpakTuueckas pabora «I[Ipusnaku
51 XUMHUYECKUX peaknuid. THUIbI bubmorexa [TOK
peartii. https://m.edsoo.ru/00ad9ffa
XUMHUYECKUX PEAKITUI.
PacueTsl o XuMHU4eCKUM bubnuoreka [IOK
52
YpaBHEHHSIM https://m.edsoo.ru/00ada52c
PacueTsl o XuMHU4eCKUM bubnuoreka [IOK
53
YpaBHEHUSAM https://m.edsoo.ru/00ada52c
PacueTsl Mo XuMu4eCcKuM bubnuoreka [IOK
54
YpaBHEHUSAM https://m.edsoo.ru/00ada342
Ypoxk 06001eHHS 1
55 CHCTEMAaTU3alM1 3HaHUM 10 TeME bubnuoreka [IOK
«M3MeHeHus, MpOUCXOISIIHIE C https://m.edsoo.ru/00ada6bc
BEILIECTBAMU
KonTponpHas padora Ne 2 no Teme
56 «3MeHeHus, MPOUCXO ISIIH bubmorexa LIOK
SMCHCHIT, TPOMCXOLIIIHE © https://m.edsoo.ru/00ada824
BEIIIECTBAMU».
57 PactBopsl. PacTBOpeHue. bubnuoreka [IOK

PactBopuMOCTSB.

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

58 Teopus 51eKTpOIMTHUECKON bu6mumoreka LIOK
JIUCCOUAIINN https://m.edsoo.ru/00adaab8
59 Teopust JIIEKTPOIUTUIECKOMN bubnuoreka [IOK
U CCOUAIINN https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 P )
CAKIHI HOHHOTO 0bmeHa https://m.edso0.ru/00adaab8
bubmmoreka [JOK
61 P )
CAKIHI HOHHOTO 0bMmeHa https://m.edso0.ru/00adaab9
62 [IpaxTnueckas padora «Peakuun bubnuoreka [IOK
HOHHOTO OOMEHAa. https://m.edsoo.ru/00adae28
OKcupl, X KiTacCu(HUKaIHS,
63 IOJT 21eHI/Ie u XI/IMI/I‘-(IbeCKI/IIé Bubmaotexa HOK
3"* https://m.edso0.ru/00adb076
CBOMCTBA.
Oxkcupl, ux K1accuuxarms,
64 MOJIYYEHNE U XUMAYECKUE bubmmorexa [JOK
3"* https://m.edso0.ru/00adb076
CBOMCTBA.
Oxkcuipl, UX Kiaccuukanus,
65 HOJIVYCHHUE U XUMUUYECKUE Brbmoreka [JOK
E/q https://m.edsoo.ru/00adb486
CBOWCTBA.
Kucnotsl, ux kinaccudukanms,
66 HOJIVUYCHHUE U XUMUUYECKUE Bubmorexa HOK
;"q https://m.edsoo.ru/00adb33c
CBOWCTBA.
Kucnotsl, ux kinaccudukanms,
67 HOJIVUYCHUE U XUMUYECKUE Bubmorexa HOK
;"q https://m.edso0.ru/00ad9ch?2
CBOIICTBA.
Kucnotel, ux kmaccuduranms,
Pukau bubmuoreka [IOK
68 MIOJIyYE€HUE U XUMUYECKHE

CBOMCTBA.

https://m.edsoo.ru/ff0d61c6
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69

OcHoBaHwus1, UX KIacCUPUKALHS,
MOJTy4EHUE U XUMUYECKHE
CBOMWCTBA.

70

OcHoBaHwus1, UX KITaCCUPHUKAIIHS,
MOJTy4eHNE U XUMHUECKHUE
CBOMCTBA.

71

OcHoBaHus1, UX KJIaccUpHUKaIus,
nonyquHe U XUMHWYCCKHEC
CBOMCTBA.

72

Conu, ux xiaccupukanus,
MOJIyY€HUE U XUMHUYECKHE
CBOICTBA.

73

Comnu, ux xiaccudukanus,
MOJTyYCHUE ¥ XUMUUYECKHE
CBOMCTBA.

74

Conu, ux knaccuduxanus,
MOJTyYCHUE U XUMUYECKUE
CBOICTBA.

75

[IpakTuueckas pabora «CBoiicTBa
OKCHUJIOB, KUCJIOT, OCHOBAHUI U
COJIEN»

76

I'eneTnueckas cBsA3b MEXIY
KJIacCaMU HEOPraHUYECKUX
COeIMHEHUI

77

I'enernueckas cBA3b MEXIY
KJIaCCaMHU HEOPraHUYEeCKUX
COeTMHEHUI




I'enernueckas cBsA3b MEXIY

78 KJIacCaM¥ HEOPraHUYECKUX
COCIMHCHUI

79 OKHCIIHTENBHO-
BOCCTAHOBUTEJILHBIE PEAKIUH.

80 OKHCIIUTENBHO-
BOCCTAHOBUTEIILHBIE PEAKITUH.

81 OKHCIINTENBHO-
BOCCTaHOBUTEIILHBIE PEAKITUH.

82 [IpakTuueckas pabora «Pemienue
IKCIIEPUMEHTAJIBHBIX 337129
Ypox 06001meHus 1

83 CHUCTEMATHU3AINY 3HAHUN 110 TEME
«PactBopenue. PactBopbi»

84 KonTtponpHas padoTa mo teme
«PactBopenue. PactBopbi»

85 [ToBTOopenue. CTpoeHue aroMa u
ANIEKTPOHHBIX 000JI0YEK aTOMOB

86 [ToBTopenue. IICXD u crpoenue
aroMa
IToBTOpenue. Buabl xuMuyeckux

87 CBSI3€H M THIThI KPUCTAIUTHICCKUX
pemeToK
[ToBTOpenue. CTeneHb OKUCIEHUSI.

88 OCHOBHBIE KJI1aCChI

HCOPraHN4CCKUX COCOMHEHUN




89

[ToBTOopenue. ®uznueckue u
XUMHUUYECKHUE SIBJICHUS. XUMUUYECKUE
YpaBHEHUSA

90

[ToBTOpenue. Xumnueckue
CBOMCTBA OKCHJIOB, OCHOBAHHIA,
KHUCJIOT U CoJiei

91

[ToBTOpenue. Xumnueckue
CBOMCTBA OKCHJIOB, OCHOBAHUIA,
KHUCJIOT U CoJIei

92

[ToBTOpenue. B3auMocBsA3b KJ1accoB
HEOPraHWYECKUX COCTMHEHU

93

IToBTOpeHue. Bzaumocss3p kinaccos
HEOPraHN4eCKUX COCTMHEHUIN

94

[ToBTOpenune. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH

95

[ToBTOpenune. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH

96

[ToBTOopenue. KonuyecTBeHHBIE
XapaKTePUCTUKHU B XUMUU: MOJIb,
MaccoBas J10J11, 00beMHas 1071

97

IToBTOpenue. Pemenue 3agau ¢
HUCIIOJH30BaHUEM KOJINYECTBEHHBIX
XapaKTEPUCTUK

98

[ToBTopenue.Pemenue 3agad no
XUMHUUYECKUM YPAaBHEHUAM

99

[ToBTopenue. Pemenue 3agau no
XUMHUUYECKUM YPaBHEHUAM




100 HTOroBsIii MOHUTOPUHT 1
oOyJarommxcs
PesepBHblil ypok. AHanu3
101 MoHuTopunra. Pabora Han 2
omuOKamMu
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpouabusbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBarTe/ibHbIE
padoTbI padoThI
pecypcbl
1 CocTaB u cTpoeHHEe aToMa 1 bubmorexa IIOK
P ) https://m.edsoo.ru/00adb59e
2 Bunnr xumnuecknx cBszeil. TUIIEL 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adb6b6
3 Knaccudukanus XuMruaeckux 1 bubnuoteka [IOK
peaKiui. https://m.edsoo.ru/00adb7e2
4 Knaccel Heoprannueckux 1 bubnuoreka [IOK
COEeTMHEHHH. https://m.edsoo.ru/00adbact
XapakTepucTUKa XUMHIECKOTO
5 SJIEMEHTA-METAILIA TI0 €r0 1
noJjoxeHuro B [ICXD.
XapakTepucTHKa XUMHIECKOTO
bu6mmoreka [JOK
6 3JIeMEHTa-HeMeTalIa I10 ero 1
https://m.edsoo.ru/00adbcb0
nojoxeHuro B [ICXD.
bubnuoreka [IOK
7 Am ) 1
(oeprocts https://m.edsoo.ru/00adbe9a
[Tepuoauueckuii 3aKkoH 1
8 nepuoanyecKas cucrema 1 bu6nmoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adc28c
J.A.Menneneea.
9 JloJist BBIXO/1a TPOJIYKTOB PEAKIIMHI 1 bubnnorexa [JOK

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

XuMUYecKasi OpraHu3alys IpUpoIbl.

10 CKOPOCTh XUMHAYECKUX PEAKIAI bubmmorexa LIOK
p peaKiy. https://m.edsoo.ru/00adcd68
KaranusaTtops! u katanms
1 Bx01HOI MOHUTOPHUHT KaueCcTBa bu6mmoreka [JOK
3HaHUH 00yUYaIOMIUXCS https://m.edso0.ru/00add448
AHanu3 KOHTPOJILHOU PabOTHI.
ITonoxenne metamios B IICXD u
12 0COOEHHOCTH CTPOEHUS UX aTOMOB bubmmorexa [OK
P . ' https://m.edso0.ru/00add5d8
OO6mue ¢puznueckre CBOMCTBA
METAJIJIOB.
bu6mmoreka [JOK
1
3 Crnassi https://m.edsoo.ru/00add8b2
1 O01Me XMMHYECKIE CBOIICTBA bu6mmoreka [JOK
METAaJIIoB. https://m.edsoo.ru/00add9d4
15 O01Me XMMHYECKIE CBOIICTBA bubmmoreka [JOK
METaJIOB. https://m.edsoo.ru/00addd12
bu6mmoreka [JOK
16 Tonyuenue meraios https://m.edsoo.ru/00addbfa
bu6mmoreka [JOK
17 Kopposus meranos https://m.edsoo.ru/00addecO
18 [lesr0uHbIE METATUIBI U UX bub6nuoreka LIOK
COETMHEHUS https://m.edsoo.ru/00addfe2
19 Il{emo4unbIe METAJIIBL M MX bubmuoreka [IOK
COCJIMHEHUS https://m.edsoo.ru/00ade104
bepwmumii, Marauu,
bu6nmoreka [JOK
20 MIEJIOYHO3eMENbHBIE METAJIIBI U UX

COCIUHCHMA.

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

bepwmmii, Mmaraui,

21 IEJI0YHO3EMEIIbHBIC METAJLIbI M KX bubmmorexa [OK
https://m.edsoo.ru/00ade488
COCIMHCHHUSI.
. bu6mmoreka [JOK
22 ATIOMHUHHH ¥ €r0 COCIHHEHHS. https://m.edso;_.[ru/OOade64a
. bubmmoreka [JOK
23 AJTOMHHHH H ET0 COC/HHCHIL. https://m.edsog_.lru/OOade64a
bubmmoreka [JOK
24 HKeIIe30 M Er0 COS/HHCHILA. https://m.edsog_.lru/OOadeSOZ
bu6mmoreka [JOK
25 HKeIIe30 M Er0 COS/HHCHILA. https://m.edsofru/OOadeaZS
%6 [IpakTnueckas padota «Ilonyuenue n bubnuoreka [IOK
CBOMCTBA COCIUHEHUN METAJJIOBY. https://m.edsoo.ru/00adec8a
[IpakTuueckas paborta
27 «Ocy1iecTBIeHUE IIETI0YeK bubmmorexa [JOK
— https://m.edsoo.ru/00adec8a
[IpakTuueckas pabora
08 «IKCIIEpUMEHTAIBHBIC 33]1a4H 110 bubnuoreka [IOK
pacro3HaBaHUIO COCTMHEHU https://m.edsoo.ru/00adeea6
METAJLIOBY
29 3amaun Ha U30BITOK M HETOCTATOK EtTi?/T;T;tiﬁ?/I;Oa 4004
30 Ypok 000011eHS U CUCTEMATHU3AIHH bubnunoreka [IOK
3HAHUH 10 TeMe «MeTalIbDy. https://m.edso0.ru/00adf180
31 IIpomexxyTOUYHBIT MOHUTOPUHT bu6nuoreka LIOK
Ka4ecTBa 3HAHUI 00yJaroIuXcsl https://m.edsoo.ru/00adf306
39 AHanmn3 KOHTPOJILHOU paboTHI. bubnuoreka [IOK

O6H.II/IG CBOIMCTBA HEMETAJIJIOB.

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

bubmuoreka [IOK

33 Bozopon https://m.edsoo.ru/00adf68a
bu6mmoreka [JOK
34 Tanorener https://m.edsoo.ru/00adfc20
bu6mmoreka [JOK
35 Honytenue ranorexos. https://m.edsoo.ru/00adfd9c
bubmmoreka [JOK
36 CoemMHEHMA ranoreHoB, https://m.edsoo.ru/00adfebe
bubmmoreka [JOK
37 Honrpynna kucroposa. Kucnopon https://m.edso0.ru/00ae006¢c
38 TepMoXuMHuUYeCKHe peakuu 1 bubnuoreka [IOK
pacyeThl 10 HUM. https://m.edsoo.ru/00ae027e
bubmmoreka [JOK
39 Cepa https://m.edsoo0.ru/00ae054e
40 BunapHbIe coeMHEHNS CEPBI bubnmorexa [JOK
p & PbL. https://m.edso0.ru/00ae080a
bu6mmoreka [JOK
41 Cepuas kuciora. https://m.edso0.ru/00ae0bf2
bu6mmoreka [JOK
42 Cepuas kuciora. https://m.edsoo0.ru/00ae0el8
[IpakTuueckas padoTa
43 «DKCIIEpUMEHTAJILHEIE 3a1aUH 10 Bubmorexa HOK
P 8 https://m.edsoo0.ru/00ae103e
teme «[loarpyrma Kkuciopoaa»
bu6nmoreka [JOK
44 Honrpynna asota. Aso. https://m.edso0.ru/00ae1156
bu6nmoreka [JOK
45 AmmHak https://m.edso0.ru/00ae1156
46 Conu aMMOHHUS bubmmorexa [IOK

https://m.edso0.ru/00ae1278



https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfebe
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bubmuoreka [IOK

47 Kucnopoubsie coeqHeHus a3ora. https://m.edsoo.ru/00ae14b2
48 Kucnopoubsie coequHeHus a3ora. bubnuorexa LIOK
https://m.edsoo.ru/00ael4b2
49 Kucnopoubsie coenuHeHus a3ora. bubnuorexa LIOK
https://m.edsoo.ru/00ael5e8
bubnuoteka [IOK
50 Pocop  ero coemuHeHHS. https://m.edsoc?ru/OanlSeS
51 VYpox 0600111eHNs ¥ CUCTEMATHU3 AN
3HaHuii o teme "[loarpynma azora".
bubnuoteka [IOK
52 Hozrpymmna yrieposa. Yriepos, https://m.edsofru/Oan1886
bubnuoreka [IOK
>3 (COCAMHEHHS yTIICpOLa. https://m.edsocilru/OanlaeS
. bubnuoreka [IOK
>4 Kpemiii # €ro coeuHCHIS. https://m.edso;lru/Oanlc64
55 CunrkaTHasi TPOMBIIIIICHHOCTb. Bubmmorexa LIOK
https://m.edsoo.ru/00aelc64
[IpakTuueckas padota
56 «OKCIEpUMEHTAIIbHBIE 337a4H 110 bubnunoreka [IOK
teMe «lloarpynmel a3ota u https://m.edsoo.ru/00ae1d86
yIIIepoIay
57 [IpakTuueckas padora «llomyuenue, bubnunoreka [IOK
coOMpaHue U paclo3HaBaHUE Ta30B» https://m.edsoo.ru/00ae35e6
58 KonTponsHas paboTa mo teme
«Hemerannsy.
59 IToBTopenue. Ilepuonnyeckas bubnuoreka [IOK

cuctema /1. 1. MenaeneeBa u

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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CTPOCHHUE aTOMa.
DNEeKTPOOTPULIATEITBHOCTh

60 [ToBTopenue. CTeneHb OKUCIECHUS. 1 bubnuoreka [IOK
CrpoeHue BemiecTBa https://m.edsoo.ru/00ae1750
[ToBTopenue. Knaccudpukarms

61 XUMUYECKUX peakuuit. CKopocTb 1
XUMHYECKUX PEaKINi
[ToBTopenue. Jlucconumanms

62 AJIEKTPOJIUTOB B BOJIHBIX PacTBOpaXx. 1
HoHHbIE ypaBHEHHUSI peaKIuil
[ToBTOpenue. OkucauTensHO- bubnuoreka [IOK

63 1
BOCCTAHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00ae3f50
[ToBTOopenune. Heoprannmueckue

64 . OMEHKTATYDA 1 bubmmoreka [JOK
BEHIECTBa, MX HOMEHIIATYpa https://m.edsoo.ru/00ae4270
KJ1accuukanmsi.

[ToBTOpeHune. XapakTepHbie
65 XUMHAYECKHE CBOMCTBA 1 Bumorexa HOK
https://m.edso0.ru/00ae4270
HEOPraHMYECKHUX BEIECTB
W TOoroBslii MOHUTOPUHT Ka4yeCTBA bubnuoreka [IOK

66 N 1
3HaHMI 00yUaroIUXCs https://m.edsoo.ru/00ae0d0a
PesepBHEIl ypok. AHAIN3

67 KOHTp OJ'ILHO}I;Ip a0botel. Pabora Ha, 1 bubmorexa OK

p p ' A https://m.edsoo.ru/00adb33c
OILIMOKaMHU
PesepBHBII ypok. AHanmm3
68 KOHTp OJ'ILHO}I;Ip abotel. Pabora Ha, 1 bubmorexa [OK
p p ' g https://m.edsoo.ru/00ad9ch2
OIlIMOKaMu
OBIIEE KOJIMYECTBO HACOBIIO 68

[TPOTPAMME
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA
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