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COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cOCTaBa BemecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XMMUYECKUE SBICHHSI. XUMUYECKash peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBWIaMHi padoThl B JabopaTtopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJBI) M XUMHUYECKHX (TOpEHHE CBEYH, MPOKAINBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XkKene3a ¢ pacTBopoM cosu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHWE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEIACHHS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B Opupoje, (pU3MUECKHe U XUMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit 3hdEKT XUMHUUYECKOW pPEakiuu, TePMOXUMUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOWMCTBA, MPUMEHEHHE, CIOCOObBI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOpPHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BelIeCTBa B PacTBOpE. XUMHUUECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromnie  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. PHU3NUECKHE M XMMHUYECKHUE CBOMCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psan aktuBHOcTm MetauioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coneil. @u3znueckue M XUMHUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJIbI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

IHepuoanueckuii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMENbHBIE METaLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepronnueckoii cucrembl xumuueckux annemeHToB J{. . Menneneesa. [lepuoasr
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenneneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4epe3 MCMOJIb30BAHME KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MepUoJIUYHOCTh, HabII0IeHue,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3MUEeCcKHe BEIMYUHBI, €IUHHIIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepuonnyeckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHCIEHUS XUMHUYECKHX DJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TEPOTr€HHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBneHue  ypaBHEHUH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKOH cBsA3U. CTeneHp aquccounanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiiy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX PpEAKUUMHA HAa HOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHUYECKHE CBOWCTBA Ha INpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MOJY4YeHUs! CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJlydeHne U npuMeHeHue. Conu aMMOHus,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCIICHH  OKHWCJICHUS.  YTJEepoid,  aUIOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiictBa. AncopOius. KpyrosopotT yriepoaa B npupojse. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOJAYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOIYYCHUE U
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, xkeje300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThI, OTpaKalIUe (PU3NYECKHUEe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdaT-uoH U U3ydyeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM NPOMBINUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux mnoyiokeHuss B llepuogmueckon cucreme xumuyeckux diaemeHtos /. U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
criocoObl ToydeHust MeTtauioB. [loHSTHE O KOppO3UM METANIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuudeckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHWe B mnpupoae. dusnueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, HM3yYEHHE  PE3YyJIbTATOB  KOPPO3UM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHHE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU WOHAMHU HaTpusl, Kaldus MW Kaiublusg (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbsl B IOBCEIHEBHOM >KM3HM 4YeEIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUH, SBIAIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICTUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHUE, MNapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, TMTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

[IporpaMmMa 1O XWMHM Ha YypOBHE OCHOBHOTO o00mero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBarenpHOIl Tporpammel, npeactaBieHHbIX Bo ®T'OC OO0, a Takxke Ha
OCHOBE XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YyJbTATOB JYXOBHO — HPABCTBEHHOIO
pa3BUTHS, BOCIUTAHUS W COIMAIM3ANNN OOYYAIOMUXCS , MPEACTABICHHONW B
denepanbHOl paboydeit mporpaMMe BOCITUTAHUS.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUsI JOCTUTAIOTCS B XOJie OOYyYEeHHs] XMMUU B €IMHCTBE Y4YEOHOU U
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIeCTBE TMpaBUJIaMU U HOPMAaMHU IMIOBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIM3AIIMHN O0yYarOIINXCS.

JIn4HOCTHBIE  pE3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY
W HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENBLCKOM, TBOPYECKOM W JIPYyrUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW EATEILHOCTH TpU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOM [ESITeIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEJAECHHWE M TOCTYNKH CBOUX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY 11 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MPUPOIHON CPENO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE il OOBSICHEHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBICHUI,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYJIbTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOSKTHOW W  HCCIEIOBATEIBCKOU
JeSATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YEHUS B
JTaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJs1, HAPKOTUKOB, KYpEeHHUS),
HEOOXOJIMMOCTA COOJNIOJIEHUsT TpaBUI OE30MacHOCTH TMpPU OOpaIllleHUU C
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHCIE HaA
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJUBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON NeSITSILHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o6Opasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJTBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM Y COLMAJIbHON ITPAKTHKE.



METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIJIEISIOT 3HAUMMbBIC JIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJIbHbIC yUeOHbIC ACUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISITH WX XapaKTEPHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YMEHHE TMPUMEHSATh B TNPOLECCE TNO3HAHHWS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMHudeckas Gopmylia U YpaBHEHHUE
XUMUYECKON PEaKIuU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YIETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBISBIATh U XapaKTEpU30BATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble ucciaenoBare/bCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNTaHHOM padoTe.

Pabora ¢ undopmanmeii:



yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMALIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JHUTepaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOHCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeACcTaBiICHUS UHPOPMALINK U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JharpaMmamu,
apyrumu popmMamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHHE WCIONIb30BaTh M AaHAIM3WPOBAaTh B TMpolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa Ha COCTOSIHHE OKpPYXKarolled HpHpOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyHmleCcTBY  OOCyXJaeMol  TeMmbl, (OpPMYIUpOBaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEIOKEHHOMN 3a/1auu;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh TMPE3CHTAINIO
pe3yabTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABAaTEIbHOM M HWCCIIEOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHN
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHALUS
COBMECTHBIX JICWCTBUN, OIpelnejeHre KpPUTEpUeB IO OLIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeATEIBHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI penieHusl y4eOHbIX U
MO3HABATENBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHHUK 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSIX,



OLICHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3yJbTaTa 3asBICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNBTATOB 10 OCBOCHHUIO 005S3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO MaHHOW denepasbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JnercTBul, crnenuduueckue A IpPeAMETHONM o01acTu  «XHUMHS», BB
JEATCIbHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX IOHSTHI: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOT4, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeaKiuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3 EKT peakiinu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aroma, aTOMHasi OpOWTalb, PagUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
HWOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBa
(TpolieHTHAs! KOHIIEHTpAIIUs) B PacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHH U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsT (hOpMYJT BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;



e ONMCHIBATh M XapakTepu3zoBaTh TabiuuHyto ¢opmy Ilepuoanueckoi
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3lidyaTh TMOHSTHS «TJaBHas
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpymnma)», Manbsie u
Oonbllle TEPUOABl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabnmuie «llepuonnyeckass cuctema xumudeckux osaementoB J[. U.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
Y pACIpPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

e KJIacCCU(UIIMPOBATh XMMHUYECKHE HIIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHYECKHE PeaKIuH (M0 YUCIY M COCTaBy YUYaCTBYIOIIMX B PEAKIHH
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

e XapaKTEepPU30BaTh (OIMHUCHIBATh) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi ONMMCAHUE TPUMEPAMHU MOJIEKYJIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

« IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCcOBYIO JIOJII0 BEIIECTBA B pPacTBOPE, IMPOBOAUTH pacdyE€Thl IO
YPaBHEHUIO XUMUYECKOMN PeaKIny;

o IPUMEHSAITH OCHOBHBIE OTEPAIIUN MBICIUTEIHLHONW JEATEIBHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccuukaiuio,
BBISIBJICHHE TPUYHMHHO--CIICACTBEHHBIX CBSI3€ — JIJISI M3YYECHHS CBOWCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CTICZIOBAThH MPABUJIAM TOJIH30BAHMS XUMHUYECKON MOCYI0M U J1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM oOOpalieHusi C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBIIOTHEHUIO JabOpaTOPHBIX
XUMHUYECKUX OMNBITOB MO TMOJYYEHHIO M COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPEIECIIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCTICPUMEHTHI TI0 PAaCIIO3HABAHUIO PACTBOPOB
MIEJIOYEH U KHCIIOT C MOMOIIBI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METUJIOPAHXK U IpyTHE).

K koHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHUM:



e PACKpBIBATh CMBICJ OCHOBHBIX XHUMHWYECKHX [MOHATHM: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasl CBs3b, TEIUIOBOU 3P ekt
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUUALMS, PEaKUUd HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuIhuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MpEeAeiabHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHATHUM U
MPUMEHSThH 3TU NOHATHUA MPU ONMKUCAHUY BEIIECTB U UX MPEBPALICHUI;

e HICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIMII;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX AJIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmysnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, WOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuommueckoro 3akona J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuoanmdeckoit CUCTEMbl XMMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHCIO DJJIEKTPOHOB U
pacrpenieieHde HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTaCCUPUIIUPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTraHMYECKHE BEILECTRA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu



BEILECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M chHelupUYecCKue XUMHYECKUE
CBOMCTBAa TIPOCTHIX U CIIOXHBIX BEIIECTB, TMOATBEPXKAAas OIMCAHUC
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIil;

e COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKON TUCCOIUAIIMU KUCIIOT, HIeI04Yei
U COJICH, TIOJTHBIC W COKpAIIEHHBIC YPAaBHEHHS PEaKIMil HOHHOTO 0OMEHa,
YpaBHEHUSI PEAKIMH, MOATBEPKIAIOIINX CYIICCTBOBAHWE TE€HETUYCCKOM
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHN
MOCPEJICTBOM COCTABIJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHUSIX;

e BBIYUCJISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa 1o ¢GopMyse COECIUHEHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, NPOBOAUTH PACUYETHl 10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOJTIOZIATH TIPaBUJIa TIOJIb30BAHUSI XUMUYECKOHN MOCYI0N U J1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe TMpaBuia oOpalieHuss C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMUYECKAX ONBITOB IO TIOJYYCHHI0O W COOMPAHHUIO Ta3000pa3HBbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAWI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e MPUMEHSITh OCHOBHBIE OTEpAIllMM MBICITUTEIbHON ACATEIHHOCTA — aHAU3 U
CHHTE3, CpaBHECHHE, O0000IIEHWe, CHCTEMAaTH3allui0, BBIIBJICHUE
MIPUYUHHO-CJICICTBCHHBIX CBS3€H — JJI WM3YYCHHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 97 1 bubnunoreka LIOK

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

Hroro o pasneny 32

Pa3nes 2. BaskHeiimme npeacTaBUTEIH HEOPTAaHHYECKHUX BelEeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 9 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 8 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 18 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 41
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Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 3 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicImTenbHo- 15 https://m.edso0.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 23 Eggggg;;gﬁﬁm&?c
PesepBHOE Bpems 6 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 7 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 7 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 12 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 26
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 6 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 9 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 10 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 14 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 39
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bub6nmoreka [IOK
A I
3 Obume cBolicTBa METAILIOR ° https://m.eds00.ru/7f41a636
bubnunoreka LIOK
2 B i 24
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS httos://m.eds0o.ru/7f413636
Hroro mo pazueny 29
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
HazBanue MmoayJist
PesepBHOE Bpems 5 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoTshI
1 [Ipenmer xumuu. Posib XuMHM B )KU3HU 1 bubnuorexa [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 Ilonsarue o MeTomax MO3HAHUS B XHUMUHN 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecH. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3aenenue
5 cafeceﬁ (Ha m 1/11:1)\46 € OYUCTKHU n(fllza €HHOI 1 bubmorexa LOK
pHuMep p https://m.edsoo.ru/ff0d28c8
COIIN)»
bubmmoteka IIOK
6 ATOMBI H MOTIEKYJTEI ! https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 but6mmorexa [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorexa I[JOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIIEKYJIIPHOC YUCHUE 1 bubmorexa [TOK
yip i https://m.edsoo.ru/ff0d2d50
10 3aKO0H HOCTOSHCTBA COCTaBa BEIECTB. 1 but6mmoreka [IOK
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Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OrnpezeieHrne BaJIGHTHOCTH 3JIEMEHTOB T10 bubnmnoreka HOK
dbopMynaM OMHAPHBIX COCTUHEHUMA https://m.edsoo.ru/ff0d2eae

12 CocraBieHre XUMHYECKUX GOopMYI IO bubmmoreka [JOK
BAJICHTHOCTH https://m.edsoo.ru/ff0d2eae

13 YrpakHeHUsI B COCTaBICHUH (POPMYIT 11O bubmmoreka [JOK
BAJICHTHOCTH https://m.edsoo.ru/ff0d2eae

14 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
OTtHocuTenbHAasE MOJIEKYJIIpHasi Macca https://m.edsoo.ru/ff0d323c

15 MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B bubmmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c

16 Brrancienne MaccoBoit 10U XUMHYIECKOTO bubnuorexa [IOK
DJIEMEHTA B COEIUHECHNU https://m.edsoo.ru/ff0d350c

17 KomuuecTBo BemectBa. Mosb. Mosnsipras bubnnorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
Brrunciienus ¢ UCMoab30BaHUEM TTOHATHI bubmuoreka [IOK

18 "KonuuecTBa BemecTsa' U "MoJspHas https://workprogram.edsoo.ru/work-
macca" programs/574361
VYrpaxHeHus B pelIeHUH 3a7a4 ¢

19 MCIIOJIb30BAaHUEM MOHATUHN "KOIMYeCcTBa
BelecTBa" u "MonsipHas macca'

20 du3nyeckne 1 XUMAYECKUE SBICHUS. bubmuoreka [{OK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa

91 [Ipu3Haku u ycia0BHs IPOTEKAHUS bubmuoteka [JOK
XAMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6

99 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuoteka [JOK

XHUMHUYECKUE YPAaBHEHUS

https://m.edsoo.ru/ff0d3b88
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Brruncaenus KOJIMYCCTBA, MAaCChl BCIICCTBA

bubnunoreka LIOK

23
110 YPAaBHEHUSIM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
bubnunorexa LIOK
Brruncnenus Koiu4yecTBa, Macchl BellecTBa
24 N —— https://workprogram.edsoo.ru/work-
yp pearh programs/574361
bu6nmoreka [IOK
Brruucnenust koamuecTBa, MacChl BEIIECTBA
25 Y —— https://workprogram.edsoo.ru/work-
yp peakh programs/574361
Knaccudukanmusg XuMuuecKux peaxui
26 (coe I/IHq;HI/ISI a3JI0KCHHS SaAIZe EHUS bubmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
Kiaccupukanuss XMMUYECKHX PEaKIIHid
27 (COGZ[I/IH(iﬁ)!HI/ISI a3JI0KCHUS 3a1\IZemeHHa buGnuorexa [IOK
P : : https://m.edsoo.ru/ff0d3f34
obmeHa
28 VYrpaxHeHus B COCTABJICHUN YPAaBHEHHI bubnnorexa [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3f34
29 VYpakHeHUs B COCTaBIEHUHN YPABHEHUI bubmuoreka [IOK
peaKUui U ONPEAEIIEHUs UX THUIIA https://m.edsoo.ru/ff0d3f34
30 YnpaxHeHus B COCTaBJICHUHN YPAaBHEHU bubmuorexa [IOK
peaKUuui U ONPEAEIIEHUs UX THUIIA https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-
31 sHukiIoneauct. O0o0IEeHne bubnnorexa [JOK
) B https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHHHA
39 KonTtponbhas padora Nel o treme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
x X Bu6nnotexa [IOK
33 Kucnopon — aneMeHT u npocroe

BemecTso. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

34 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
PO t > TOPCEHE)- https://m.eds00.ru/ff0d4614
[TonsTe 00 okcHaax
CnocoOBbI MOIyYeHHUsT KUCIOpOa B
35 JabopaTopun iqn OMHmnelfHocm bubmotexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3pPexkT XUMUIECKON peaKInu,
36 MIOHSATHE O TEPMOXUMHYECKOM YPaBHEHUU bubmorexa [JOK
P P ’ https://m.edso00.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TommmBo (HedTh, yroiab U METaH).
37 3ar }ISHGI-EI/ICq];OS ’ a, CII0COOBI zzro bubmorexa [JOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
IIpakTuueckas padora Ne 3 mo Teme
38 «§OJ'I CHHUE I/IzO6I/I aHHE KHCIIOPOJ1a bubmorexa OK
i . p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
39 Boopon — 351eMeHT U IpOCTOE BELIECTBO. bubmmnoreka HOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
40 du3nyecKre 1 XMMUYECKHue CBOMCTBRA bubnuoreka [{OK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
41 [ToHsATHE O KHCHIOTaX U COIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
42 Crioco0slI MosTydeHus BOAOPOIa B bubnmnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
[TpakTrueckast padota Ne 4 o teme
43 «ITonyuenne u coOrpaHue BOIOPOIa bubmmorexa [TOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOMCTBY
44 MounsipHblii 00BEM Ta30B. 3aKOH ABOTaIpo Bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e
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Brruncienus o0b€Ma, KOJIHYECTBA

45 BEIIIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa OK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
BorunciaeHuss 00bEMOB ra3oB 110
46 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa OK
ypap P 5 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
Brrancienns 00beMOB Ta30B 1O
47 ABHCHMIO PEaKIMU HA OCHOBE 3aKOHA bubmorexa HOK
P peakt N https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI
48 Ddu3znueckre U XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
49 CoctaB ocHoBanwuii. [Tonstue 06 bubnnorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. HachllieHHbIEC U
50 HEHACBIIIEHHBIE pacTBOPbl. MaccoBas 10J1st bubmorexa LHOK
p pBI- https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
51 Brruncnenue MaccoBoit 1011 bubmmoteka [IOK
pacTBOPEHHOTO BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
Pemienne pacueTHbIX 3a/1a4 Ha
52 oIpeaesIeHHEe MAaCCOBOM JI0JIU bubnmorexa [JOK
p https://m.edsoo.ru/ff0d5b40
pacTBOPEHHOTO BEIIECTBA
Pemienne pacueTHbIX 337124 Ha
53 OnpeJieJIEHuE MacCOBOM 101 bubnmnoreka [JOK
PacTBOPEHHOTO BELIECTBA 10 YPABHEHUAM https://m.edsoo.ru/ff0d5b40
XUMUYECKHUX PeaKni
[IpakTuueckas padora Ne 5 o reme
but6mmoreka [IOK
54 «IIpuroToBiieHHE PACTBOPOB C

onpeAcNEHHON MacCOBOM J10IEN

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BELIECTBA

55 Kontpoinbnas padota No2 o teme bubnmnoreka HOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIaccuUKaIus, bubnunoreka LIOK
56
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Oxkcuppl: cocTaB, KiacCU(pUKAIINS, bubnunoreka LIOK
57
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMHUYECKUE CBOKCTBA
58 KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
[Tomyuenus U XUMUYECKUE CBOWCTBA
59 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
50 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
61 [Tonydyenue u XxuMuyeckue cBOWCTBa bubmuoteka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
62 [TosrydyeHne u XUMHYECKUE CBOKCTBA bubmuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bubmmoteka IIOK
63
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
64 [ToryueHne 1 XUMHUYECKUE CBOWCTBA bubmuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
65 [lonydyeHne n XUMHYECKUE CBOKCTBA bubmuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
66 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
MOJYyYEHHS, XUMUYECKUE CBOWCTBA https://m.edso0.ru/00ad9474
67 Conu (cpemnue): crnocoObl MOTyYeHHUs, bubnuoreka [JOK
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XAMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00ad9474

Comnu (cpemnue): crnocoObl MOJyYeHHUs,

bu6nmmoreka [IOK

68
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK
69
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
70 ['eHeTnyeckas cBSI3b MEXAY KlaccaMu bubnuorexa [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
7 I'eneTuyeckas cBsI3b MEXy KiaccaMu bubnnoreka [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
72 O06o001IeHre U CUCTEMAaTH3allis 3HAHHMA
- H https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
73 "OCHOBHBIE KJIACChI HEOPTAHUIECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOMBITKY KIACCH(PUKAITUU
74 XUMUYECKHX AIeMeHTOB. [loHsATHE O bubmorexa HOK
) https://m.edso00.ru/00ad9ffa
rpynmnax CXoJHBIX JIEMEHTOB
[Tepnonuueckuii 3akoH u [leprnoanyeckas
75 CI/IfTeMa XUMHUYECKHUX BHGMCII;TOB pI Y| bubmorexa LOK
o https://m.edsoo.ru/00ada52c
Menneneera
76 [lepuoibl, TPpyNIIBI, TOATPYIIIBI bubmorexa [TOK
PHOZEL, TPYITHIEL, HOATPY https://m.edsoo.ru/00ada52c
77 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuoteka [JOK
H3oTonsl https://m.edsoo.ru/00ada342
78 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bubnmnorexa [JOK

aneMeHToB [lepuoguueckoit cucremst /1. U.

https://m.edsoo.ru/00ada6bc
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Mennenecena

Pacnonoxxenue OJICKTPOHOB I10

bu6nmmoreka [IOK

79
OHEPreTUYECKUM YPOBHAM https://m.edsoo.ru/00ada6bc
XapakTeprucTuKa XMMHYECKOT0 dJIeMEHTa
. bubnuorexa [JOK
80 1o ero noJyiokeHuto B [lepuoanaeckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa st
81 pa3BUTHUs HayKu U npaktuku. /. 1. bubmmoreka [JOK
MeHeneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
82
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
83 41
OFHAA XUMITHCCKAT CBAsh https://m.edsoo.ru/00adac34
VYrpakHeHUs: B COCTaBJICHUU CXEMBI bubmuoreka [IOK
84 .
00pa3oBaHusi HOHHOW CBSI3U https://m.edsoo.ru/00adac34
85 KoBaneHTHasI moysipHas XUMAYECKas CBS3b bubmmorexa [JOK
P https://m.edsoo.ru/00adaab8
86 KoBaseHTHas HenmoysspHas XUMUYeCKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
87 TpeHUpOBOYHBIEC YIIPAKHEHUS 10 TEME bu6muoreka [JOK
"KoBaneHTHas u MOHHas CBS3L" https://m.edsoo.ru/00adaab9
TpeHnpoBOYHbBIE YITPAKHEHHUS 110 TEME bubmuoreka [IOK
88
"KoBaneHTHas u MOHHAs CBA3B" https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
89 C
TCTICHb OKHCIICHIA https://m.edsoo.ru/00adae28
90 [TpaBuiia onpeneneHus cTenenen bubmuorexa [IOK

OKHCJICHHSA 3JICMEHTOB

https://m.edso0.ru/00adae28
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[IpaBuna onpenenenus cTeneHeu Bu6muotexa [JOK
91 1
OKHCJICHHS DJIEMEHTOB https://m.edsoo.ru/00adae28
92 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6nmoreka [IOK
93 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsoo.ru/00adb076
VYrpaxHeHHUs! B COCTaBICHUH
94 OKHCJIUTENBHO - BOCCTAHOBUTEIBHBIX 1 bubmorexa LHOK
N https://m.edso0.ru/00adb076
peakuuit
VYrpaxHeHus B COCTaBICHUN
95 OKHCJIUTENBHO - BOCCTAHOBUTEIbHBIX 1 bubmorexa [IOK
. https://m.edsoo.ru/00adb076
peaKImit
9 KonTtponpnast padora Ne4 o reme 1 Bu6moteka [JOK
«CTtpoenue atoMa. XUMUYECKast CBA3b» https://m.edsoo.ru/00adb486
97 PesepsHblil ypok. O6006111€HNE 1 1 bubmuoreka [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
08 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
99 Pesepsublil ypok. O60011eHNE 1 1 bubnmnoreka HOK
cucTeMaTu3alnus 3HaHui https://m.edsoo.ru/ff0d61c6
P % .
100 C3CPBHRIM YPOK 0606?1 cHme i 1 https://m.edsoo.ru/ff0d61c6
CHUCTeMaTH3aIMsl 3HAHWI
101 PesepBublit ypok. O0o01IeHNE U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
102 PesepBuslit ypok. O60011eHME 1 1 bu6muoreka [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
IIepnonnueckuint 3akoH. Ilepuonnueckas
1 cUcTeMa XUMMUYECKuX AeMeHToB /1. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
[IEPHOJIOB
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
3 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
4 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
5 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
6 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
7 «IToBTOpeHue u yriydiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»
8 Krnaccudukanys XuMHUECKUX peakluii 1o 1 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
bu6nunorexa LIOK
9 peakuuu. [loHsTHE O TOMOTE€HHBIX U 1

IreTCPOrCHHBIX pCAKIUAX

https://m.edsoo.ru/00adbe9a
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Pemenue PACUYCTHBIX 3aaa4 Ha CKOPOCTb

bubnunorexa LIOK

10
XUMHYECKUX PEaKIui https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

11 @aKTOpBI, BIUAIOIIKNE HA CKOPOCTh bubnuoreka [JOK
XMMHYECKOHN PEAKIIUU U MTOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
DakTOpPHI, BIUSIIOIINE HA CKOPOCTh

12 XUMHYECKOH PEAKIIMHU U ITOJI0KEHHUE bubnnorexa [JOK

peaKtl https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

13 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubmmoreka [JOK
peakuumn https://m.edsoo.ru/00adcade

14 OKHUCIUTEITBHO - BOCCTAHOBUTEIILHBIC bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTHYECKON

15 nccorranuu. CHIbHBIE U ci1a0ble bubnnorexa [JOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
Teopus dIEKTPOTUTUUECKON

16 mucconuanu. CUIbHBIE U clIa0bIe bubnnorexa [JOK

’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
17 Honuble ypaBHEHUS peaKIuil bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
18 HMonuble ypaBHEHUS pEaKII bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
19 Honusle ypaBHEHUS peaKINl bubnnorexa [JOK
M peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
. . bubnuorexa [JOK
20 OCHOBaHHH B CBETE MPEICTABICHHUI 00

AIEKTPOIUTUUECKON JUCCOIHAIIHI

https://m.edsoo.ru/00add5d8
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XUMHNYECKUE CBOMCTBA COJIEU B CBETE

21 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUECKON bubmorexa HIOK

peAl p https://m.edsoo.ru/00add8b2
IUCCOLIAIIAN

22 Ilonsatue o rUAPOINU3E COJIEH bubmorexa LIOK
P https://m.edsoo.ru/00add9d4

23 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HIOK
b https://m.edsoo.ru/00add9d4

[IpakTnueckas padora Ne 1. «Pemenue Bbu6motreka [IOK

24
AKCIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa

bubnunoreka LIOK

25 00600 I

ODIICHHE 1 CHCTEMATH3ATIA SHATHH https://m.edsoo.ru/00addd12
KonTponbnas padorta Ne2 o teme
26 «DIIEKTPOIUTHYECKAS JUCCOLIMALNS buGnuorexa [IOK
P ' https://m.edsoo.ru/00addec0
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»

97 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnmnorexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopon. ConsiHast KUCIIOTA,

28 XI/IMII/DIIIGCIJ?I/I(133 CiOﬁCTBa HOJIyUEHHUE bubnmorexa [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE

29 ComnsiHast KMCIIOTa, XMMUYECKHE CBOWMCTBA, bubmmnoreka HOK
MOJIy4YEeHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
[IpakTuueckas pabora Ne 2 o Teme

30 «[TonmydeHne COISTHON KUCIIOTBI, H3VUECHUE bubnnorexa [JOK

B in » I3 https://m.edso0.ru/00ade348
eé CBOMCTB»
Brruncnenus no ypaBHEeHUSIM
31 XUMHAYECKUX PEAKIUI, €CIIU OIUH U3 bubnnorexa [JOK
peaKiud, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
32 Brruncnenus no ypaBHEHUsAM bubmuoteka [IOK
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XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3
pE€arcHTOB JaH B HN30BITKE

https://m.edsoo.ru/00ade488

OO6mmas xapakrepucTuka 31eMeHToB VIA-

bu6nmoreka [IOK

33
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
34 Hax0>1<p €HUe Cepbl I/I(beé coe I/IHeII){I/IfI B bubmmorexa [IOK
a p f[ https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEPhI
CepoBoaopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
35 .
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
36 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
37 CepHas KMCJI0Ta, XUMHUYECKHUE CBOMCTBA bubmorexa [JOK
p ’ https://m.edsoo.ru/00adea28
['eneTndeckas CBSI3b MEXKIy CEpPOil U €€ bubnnorexa [JOK
38
COETMHEHUIMU https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkilni, JIeKallle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MONTy4YeHUS
39 CEpPHOM KUCIOThl. XUMUYECKOE bubmorexa [JOK
p ' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTUHEHUSIMH CEPBI
40 Brruucrnenne MaccoBoit 1071 BbIXO/a bubmuoreka [{OK
MIPOAYKTa PEaKUU https://m.edsoo.ru/00adec8a
41 Brruncienne MaccoBOM TOJIH BEIXOJa but6mmoreka [IOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTrUKa 3J1IeMEeHTOB V A-
bu6nunorexa LIOK
42 rpynmnsl. A30T, pacipocTpaHEHHE B

npupoae, Gpu3nuecKrue U XuMUYeCKue

https://m.edsoo.ru/00adeeab
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CBOMCTBA

AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC 1 XUMHWYECCKUEC

bu6nmoreka [IOK

43
CBOMCTBA, IIOJIY4CHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

44 «[TonydeHne aMmmuaKa, U3y4eHue ero bubmmorexa [JOK

_ yi - 1Y https://m.edso0.ru/00adf180
CBOMCTB»

45 A3oTHas KUCI0Ta, €€ (PU3NIecKue u bubmmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonk30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX

46 o0OpeHmit. XUMHUYIECKOE 3arpsi3HEHUE bubmorexa HOK
YAODP L P https://m.edsoo.ru/00adf518
OKpYKaroIIeH Cpeibl COSTMHCHUSIMH
azoTa

47 ['enernueckas cBsI3b MEK]ly Q30TOM U €0 bubnnorexa [JOK
COETUHEHUSIMU https://m.edso0.ru/00adf306
docop. Oxeun dochopa (V) u

48 (pocg)o pHaH KHCHH((I))Ta (b(blfm(qe)cxne " bubmmorexa [TOK

p L https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE

49 Xumuueckue cBoicTBa ¢hochopHoit bubmuoreka [IOK
KHUCJIOTBI https://m.eds00.ru/00adf68a
Wcnonbs3oBanue ¢pocdaTtoB B KauecTBe

50 MUHEpaTbHBIX YI0OpEeHU. 3arpsi3HeHNE bubmorexa HOK

PAIBHBIY YA0OP - >arp https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

51 I'enetnueckas cBsi3b MKy hochopom u bubmmoreka [JOK
€r0 COeINHEHUSIMU https://m.edsoo.ru/00adf68a
Yruepoa, pacupocTpaHeHUe B IPUPOJIE, bu6muoreka [JOK

52 .

(bu3nuecKre U XUMHUYECKHe CBONCTBA https://m.edsoo.ru/00adfd9c

53 Oxkcuapl yriaeposa, ux GU3nIecKue u bubnuoreka [JOK
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XMMHYECKHE CBOMCTBA. DKOJIOTHIECKUE
pOoOJIEMBI, CBA3AHHBIE C OKCHIOM
yriaepona (1V)

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

54 YrojbHas KUCI0Ta U €€ COJIN buGnuorexa [IOK
https://m.edso0.ru/00ae006c
bubnunorexa LIOK

55 \%

FOJIbHAA KHCIIOTa 1 ¢¢ COJH https://m.edso0.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
56 "[TonyyeHue yrieKucioro rasza buGnuorexa [IOK
yd yr ) https://m.edso0.ru/00ae027¢e
KadecTtBeHHas peakius Ha kKapOoHAT-HOH"
['eneTndeckast CBSI3b MEXKIYy YIJIEPOJIOM U bubmmoreka [JOK
57
€ro COCTUHEHUSIMU https://m.edso0.ru/00ae027¢e
[TepBoHavaIbHBIC TOHATHUS 00
58 OPraHNYECKUX BEIIECTBAX KAK O bubnnorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COCIMHEHHSX YTIIepo/ia
[TepBoHayanbHbIE MOHATHUS 00
59 OpraHUYECKUX BEIIECTBAX KaK O bubnnorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yIiepoia
60 Kpemuunii u ero coequHEeHHUS bubnmorexa HOK
p 8 https://m.edso0.ru/00ae080a
61 KpeMmuunii u ero coe quHeHU bubnnorexa [JOK
p g https://m.edsoo.ru/00ae080a
62 ['eneTnueckas CBsSI3b MEXKIy KPEMHUEM U bubnmnoreka [JOK
€ro COCIMHEHUSIMU https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
63 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuotexa [JOK

«BaxaelIme HeMeTaJIbI U UX
COEIUHEHUS)

https://m.edsoo.ru/00ae0bf2
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O0001IeHYE 3HAHU IO TEME

64 B . bubnnoreka
AKHENIINE HEMETAIUIBL U UX
" IMOKhttps://m.edsoo.ru/00ae0e18
COEIMHEHUS
KonrtponsHas padora Ne3 o reme
65 «BakHenme HeMeTauibl U UX Bubmorexa HOK
https://m.edso0.ru/00ae0e18
COEIUHEHND)
OO6m1ast xapaKTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJLIOB. MeTajutnueckas
bubnuoreka [{OK
66 CBSI3b M METAITMUECKAs KPUCTAIUTHYECKAsT
.. . https://m.edso0.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
67 DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI Bubmiorexa OK
P P p https://m.edsoo.ru/00ae1156
METAJUIOB
68 XUMHYECKUE CBOMCTBA METAJLIIOB bubnnorexa [JOK
https://m.edsoo.ru/00ae1156
OO1u11e criocoObl MOTYyYEHHS METAILIOB.

69 CruiaBbl. BerauciieHust o ypaBHEHUSIM bubnnorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

70 IToHsATHE O KOPPO3UN METAIIOB bubnuorexa [JOK

PP https://m.edsoo.ru/00ael1278
bubnunorexa LIOK

71 €JI0YHbBIE METAJUIEI
= https://m.edsoo.ru/00ael4b2

72 OKCHIIBI ¥ TUIPOKCHUIIBI HATPUS U KATUSA bubmorexa LIOK

a s ! p https://m.edsoo.ru/00ael4b2

73 ['eHeTn4eckas CBSI3b MEXKIy HATPUEM U bubnmnorexa [JOK

€ro COCIMHECHUAMU

https://m.edsoo.ru/00ael14b2
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74 [llenoyHo3eMenbHBIC METAILIBI — KaJbIIHI bubnuorexa [JOK
1 MarHuu https://m.edsoo0.ru/00ae15e8
75 Baxknelime CoOeJUHCHNS KaIbIIHs bubmorexa [JOK
A H https://m.edsoo0.ru/00ae15e8
['eHeTnueckas CBSA3b MEKY KAJIBLIUEM U bubnmnoreka HOK
76
€ro COeJIMHEHUSIMU https://m.edsoo0.ru/00ae15e8
77 O0001IeHrEe ¥ cCUCTEMAaTH3als 3SHAHUH
JKEcTKOoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
78
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
79 "JK&cTKOCTh BOJIBI M METOJEI €€ bubmorexa [JOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnuoreka [{OK
80 AsmomHimi https://m.edsoo0.ru/00aelc64
AmdorepHbIe CBOMCTBA OKCHA U bubmuoteka [IOK
81
TUIPOKCHIA https://m.edsoo.ru/00aelc64
82 I'eneTnueckas cBsA3b MEXKy ATFOMUHUEM bubmuoreka [JOK
U €TI0 COSTUHECHUSIMU https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
83 XK
eIe30 https://m.edso0.ru/00ae1d86
84 Oxcupl, THAPOKCH B 1 coin xerne3a (1) bubnuotexa [JOK
u xene3a (1) https://m.edsoo.ru/00ae35e6
but6mmorexa [IOK
85 C
OCHHMHEHIA AEesa https://m.edso0.ru/00ae35e6
['eneTnueckas CBsI3b MEKY KEJIE30M U but6mmoreka [IOK
86
€ro COSTUHEHUSIMU https://m.edsoo0.ru/00ae35e6
87 O0o001IeHNEe U CHCTEMAaTHU3allMs] 3HAHUI
88 [TpakTrueckas padota Ne 7. Permenue bubnuorexa [JOK



https://m.edsoo.ru/00ae15e8
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/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«BakHelmme MeTaIbl 1 UX COCOAUHCHUA»

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

Beluucnenus no ypaBHeHHUIM
XUMHUYECKUX PEAKLUH, €CIIM OUH U3

bubnunoreka LIOK

89 €areHToB 14 30BITKE cozepK
PCArCHTOB Mt B HIDBITKE HIH CONCPHHT https://m.eds00.ru/00ae1750
IpuMecHu. Berauciienyst MacCoBOM J10JIH
BBIX0/1a TIPOJIYKTa PEAKIIUH
90 Pemrenne pacueTHBIX 3a1a4 Ha IIPUMECH bubmorexa HOK
p 8 p https://m.edsoo.ru/00ae1750
01 Pemrenne pacdeTHbIX 3a1a4 HAa BBIXOJL bubnuoreka [IOK
MPOAYKTa PEaKIUU https://m.edso0.ru/00ae1750
Pemenue pacdeTHbIX 3a71a4 110
92 aBHEHMSIM, €CJIM OJUH U3 PeareHToB JaH bubmorexa LOK
yp ’ a p a https://m.eds00.ru/00ae1750
B U30BITKE
93 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUH
94 KonTponbnas padora Ne4 no teme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
95 BemiectBa u Marepuansl B HIOBCETHEBHOM bu6nmorexa LIOK
JKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
96 XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH bubmuorexa [IOK
cpensl https://m.edso0.ru/00ae4270
97 Ponb xumum B perieHnn sKOJIOTHYECKUX bubmuoteka [IOK
npobem https://m.edso0.ru/00ae4270
08 PezepBHblit ypok. O600111eHNE U bubmuoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
99 PesepBHblitl ypok. O6006111eH1E 1 bu6muoreka [JOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00adb33c
100 PesepBubIil ypok. O600611IeHIE 1 bubnuorexa [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cUCTeEMAaTHU3alud 3HaAaHUN

https://m.edsoo.ru/00ad9ch2

101 PesepBubIil ypok. O600111eHIE 1 1 bubnnorexa [JOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2
102 PesepBHelil ypok. O60011eH1E 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
Xumws, 9 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHOe 00IIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
dbenepanpHas paboyas mporpaMma 1o XuMuu Jjst 8-9 knaccoB (6a30BbIH

YPOBEHb)

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://fcior.edu.ru

http://www.chemnet.ru
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